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HALF A CENTURY 

IN 1911 the business and profession of wireless 
communication was already established, but as yet 
it had made little impact on the daily lives of most 
people.  There was a certain novelty in sending 
a telegram "via Marconi" and a few amateurs 
dabbling with spark coils and crystal and electro-
lytic detectors made a welcome diversion from 
lantern lectures and microscopy at the local literary 
and scientific society.  But the seeds of future 
developments had germinated.  Every day more 
ships were being fitted with wireless, and more 
amateurs were proudly passing their headphones 
to admiring friends to listen to the musical morse 
of Clifden or the growl of Eiffel Tower and 
Poldhu. 
Until then technical information had been scat-

tered in occasional articles in the electrical journals 
and in one or two papers read before the learned 
societies. Now it was decided that there was suffi-
cient interest to support a journal "the aim of 
which will be to acquaint the reader with the latest 
possibilities of this most marvellous invention." 
Such was the success of the Marconigraph that 
two years later it was decided to give it a new 
format and a new title in keeping with its wider 
circulation. In the first editorial of the new series 
we said, "The Wireless World will still be the 
medium, as was the Marconigraph, for the inter-
change of ideas concerning the further scientific 
and commercial development of wireless tele-
graphy, with its bearing upon national and 
economic interests. But these long words do not 
mean that we intend to take up the standpoint of 
a dry and educational science. Our Magazine is 
to be popular, and while the information we shall 
print will compel the attention of the scientist, it 
will not be beyond the scope of the general public." 
If at times we seem to have become more com-

plex it is because we reflect the growth of our sub-
ject, which even in its beginnings called for more 
than a little application to gain mastery. We invite 
those who doubt this to turn up some of our 
earliest issues (e.g., the series on aerial capacitance 
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by Professor G. W. 0. Howe in 1915).  While 
many of our articles have been addressed exclu-
sively to the professional quite as many have been 
prepared specially for the beginner who may be 
at the start of his career as a radio engineer or 
technician or just interested in the subject as an 
amateur. The dividing line, if indeed one exists, 
is hard to draw. Many of our readers who earn 
their living by research on semiconductors or 
development on microwaves find relaxation as 
amateur transmitters or high-quality sound en-
thusiasts.  We welcome them all as readers and 
take this opportunity of thanking them for their 
sustained interest, which as our recent question-
naire has shown, more often than not is of long 
standing. 
The entity and character of a journal is some-

thing which is difficult to define in words.  It 
transcends all outward forms of print and styling; 
it cannot be detected in the contents of individual 
articles; it exists as like-minded thought and a 
community of interests between readers and staff. 
We are all of different ages, have divergent per-
sonal interests and while retaining our inde-
pendence are prepared to argue, to listen and to 
learn—all with one object: as far as this journal is 
concerned to keep the record straight. 
Looking back we pay tribute to our predeces-

sors in office, to past members of the staff, to our 
contributors and to all those whose ability and 
loyalty have laid the foundations upon which we 
build.  Looking to the future we shall strive to 
improve our journal as the medium of communi-
cation between all whose vocation or interest lies 
with radio and electronics, to serve as a forum for 
discussion, as a medium for enlightenment and 
exposition, and as a bulletin for news of the world 
of wireless. 
"This then is our policy: to be of use and inter-

est to our readers, and through them to be a factor 
for progress."  These words are quoted from 
Volume 1, No. 1 of Wireless World and we can 
find no reason for altering them today. 
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THE STATE OF THE ART IN 

THE Edwardian age into which 
The Marconigraph  was  launched 
was less prone than is the Neo-
Elizabethan  to the  unquestioning 
acceptance  of  scientific  marvels. 
Many  people  still  looked  upon 
wireless  telegraphy  as  "against 
Nature"; as something akin to a 
music-hall trick.  That attitude of 
mind was certainly not discouraged 
by wire telegraphy and submarine 
cable interests, with whom we were 
to remain in bitter competition for 
many years.  By way of counter-
attack, we made great play of the fact 
that  the  so-called  "KR  factor," 
which limited the speed of cable 
transmission, did not apply to us. 
High-speed wireless transmission— 
which then meant about 60 words 
per  minute—had  already  been 
demonstrated experimentally, but the 
volume of traffic on offer was gener-
ally not great enough to encourage 
its commercial use. 
Whatever the reason may have 

been, wireless telegraphy had hardly 
made spectacular progress during the 
first dozen years of its existence. 
When we began publication there 
were, according to official figures 
published  later,  a mere  1,740 
licensed land and ship stations in the 
whole world. 
But that understates the position 

rather seriously.  The United States 
had not ratified the International 

1911 

Convention and had no licensing 
system; thus the true number of 
her stations cannot be ascertained. 
For once, America had made a slow 
start in taking up a scientific innova-
tion;  when  the  first  wireless-
equipped ships sailed from Europe 
to the New World there were no 
coastal stations in the North Ameri-
can continent with which they could 
communicate.  But  America  was 
soon to catch up, and by 1911 pro-
bably had a greater number of 
stations  than  any  other  single 
country. Going by the few figures 
available  and  working  backwards 
from the time when licensing came 
in, it is fairly safe to guess at a 
round 1,000, or something not far 
short of it. Thus the world total of 
stations in 1911 was over 2,500. The 
total number of people gaiaing their 
livelihood  in wireless, from  Mr. 
Marconi himself down to the hum-
blest messenger boy, could hardly 
have exceeded 8,000. 
Though the commercial growth of 

wireless may have been disappoint-
ingly slow, technical progress had 
been quite impressive.  An old-
timer dating back to 1911 might 
make out some sort of case for 
claiming that the effectiveness of the 
gear of his period had increased as 
much since 1897 as it has done 
between 1911 and the present day. 
Be that as it may, he would be on 
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Wireless World BEGAN 

Wireless World, the first radio journal, appeared in April, 1911, as The Marconigraph. 
The present title was assumed two years later.  We were originally published by the 
Marconi Company and circulated largely among engineers and operators, though from the 
start there was a public readership. We became an independent journal 36 years ago. 
This review traces the significant advances in radio and electronics since we began. 
Except in the introductory section, the material is taken entirely from our own pages. In 
the introduction an attempt is made to give the reader a glimpse of " what everybody 
knew " in 1911. 
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SINCE THE WIRELESS W ORLD BEGAN—Continued 

A " coil set "; the kind of transmitter 
that was going out as we came in. 
Right to left: induction coil, spark gap, 
" battery " of Leyden jar condensers, 
'jigger." 
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pretty sure grounds in going on to 
claim that by 1911 the foundations 
of nearly all modern techniques had 
been laid and the majority of the 
great basic inventions had been made. 
Practitioners of the art certainly did 
not look on themselves as being in 
the Dark Ages.  They had already 
seen great technical progress and 
were full of confidence for the future. 
To them, it was a kind of Eliza-
bethan age, when everything was 
bright, new and exciting. 
Many of the inventions that had 

been made were waiting—and some 
had to wait for many years—for the 
means to put them usefully into 
practice.  Christian  Hiilsmeyer's 
radar pulses, first suggested by him 
in 1904, had to wait 30 years for the 
means of generating them and use-
fully  detecting  their  reflections. 
Oliver Lodge's moving-coil loud-
speaker looks, in the patent specifica-
tion drawing of 1898, surprisingly 
like the instrument of today, even if 
the " hi-fi " enthusiast would hardly 
approve of his diaphragm or its sus-
pension.  But  valve  amplifiers 
capable  of  working  moving-coil 
speakers did not appear until 20 
years later. 
Fleming's diode, which we used to 

call, rather confusingly, an oscilla-
tion  valve,  was  already  ancient 
history,  and  was  not  especially 
esteemed as a signal rectifier.  De 
Forest had added a grid in 1907, but 
his triode had made no impact. 
Probably fewer than five per cent of 
our early readers had ever heard of 
it and there was no mention of 
triodes in our pages for the first two 
or three years.  The  triode re-
mained in obscurity until the dis-
covery of regeneration caused many 
workers to concentrate their efforts 
on its improvement.  Those efforts 
were probably triggered off by von 
Lieben's work on the amplifying tri-
ode in 1910-11. 
" Tele-vision "  (generally  so 

printed) was a word that appeared 
surprisingly  early.  Nipkow  had 
enunciated the basic principles of 
scanning in the nineteenth century, 
but few seemed seriously to expect 
that "moving pictures by wireless " 
would be achieved.  One of the ex-
ceptions was Campbell Swinton, a 
versatile  engineer  and  wireless 
enthusiast who had already forecast 
that, if the difficulties were ever to 
be overcome, it would be by means 
of "the weightless cathode rays" of 
the Braun tube, the forerunner of 
the c.r. tube of today.  Magnetic 
recording—on wire, not coated tape 
—was already known and had been 
used for the recording of high-speed 
signals. 
Transistors?  Well, hardly.  But 

oscillating crystal circuits had been 
devised by Dr. W. H. Eccles, one 
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Photo Deutsche, Museum, Munchen. 

An historic valve— 
the  Lieben-Reisz 
triode of 1911. 
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of the "founder members" of wire-
less technology whose name recurred 
constantly in our pages for many 
years.  In another sphere, he was 
one of the first to accept and inter-
pret Heaviside's theory of a conduc-
tive layer in the upper atmosphere as 
an explanation of observed pheno-
mena in long-distance wave propaga-
tion. For a long time to come there 
was a tendency to ignore or even to 
scoff at Heaviside's theory; his Ameri-
can co-worker Kennelly had even less 
recognition  on  this  side of the 
Atlantic. 
In Britain the art we practised 

was always called "wireless." The 
official international word " radio " 
had been introduced some years 
earlier but had had a chilly reception. 
It did not trip easily off English ton-
gues; worse, to use it was considered 
" non-U " and aping the foreigner. 
In fact, though, most nationalities 
still preferred their own versions of 
" wireless ": sans fl!, drahtlose, sin 
hilos.  But in Germany they soon 
began to show a preference for the 
word Funk (spark) which still sur-
vives strongly in Ritndfunk (broad-
casting). 
Naturally enough, wireless had 

already produced its own jargon. 
Equally  naturally,  many  of  the 
earlier  examples  have  now  dis-
appeared, some of them frozen out 
by changing techniques. One of the 
queer  words  was  " jigger " (r.f. 
transformer for coupling the closed 
circuit, transmitting or receiving, to 
the open aerial). The derivation of 
this term is obscure and has appar-
ently been lost in the mists of time. 
Maurice Child, in a historical lecture 
in the early 20s, admitted his in-
ability to trace it. " Billi " is easier; 
it was a small variable condenser 
reputed  to  have  a capacitance 
measured in billionths of a farad. 
Though by international agreement 
wavelengths  were  measured  in 
metres, the foot still served occasion-
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ally as the unit. It had not been so 
long ago that only two wavelengths 
were in use, officially for merchant 
ship communication, but in fact for 
other purposes as well: Tune A, 
1,000ft and Tune B, 2,000ft—quite 
near enough to 300 and 600 metres 
for the order of accuracy then pre-
vailing. Whether chosen by luck or 
judgment, Tune B, the more popu-
lar, was in fact an excellent general-
purpose wavelength for the tech-
niques of the times. The foot (length 
of wire used in winding a coil) some-
times served also as a unit of induc-
tance! 
The Postmaster-General's control 

of all wireless activities in Britain 
had been firmly established by the 
Wireless Telegraphy Act of 1904. 
Even before that date the Post Office 
had quietly assumed power over us 
by virtue of the monopoly in tele-
graphy conferred on it by Disraeli 
in Victorian times.  This control 
may at times have seemed some-
what heavy-handed; indeed, Wire-
less World has on many occasions 
throughout its life been at odds with 
the Post Office over allegedly restric-
tive practices or other departures 
from rectitude.  But we must re-
member that the Post Office, as one 
of its historians has said, " is not just 
another Department."  It functions 
under a long-established tradition of 
providing a public service, first in 
carrying the mails, then in transmit-
ting telegrams and later in running 
a telephone  service.  In return, 
Parliament  has  granted  certain 
monopolies and privileges, which 
have always been jealously guarded. 
Each  successive  development  in 
wireless must have seemed to the 
official mind to threaten serious en-
croachment on these monopolies and 
it is small wonder there have been 
occasional bunglings and examples of 
over-cautiousness.  However, it is a 
pleasant thought that Post Office 
control has generally been benevo-
lent and beneficent. 
Apart from the exercise of his 

monopolistic powers, it was (and is) 
the duty of the Postmaster-General 
to ensure the observance of inter-
national regulations.  In 1911 we 
were governed by the Convention of 
1906, to which nearly all nations had 
adhered. The United States was an 
exception; neither had she ratified 
the Convention (was that a mani-
festation of the Monroe Doctrine?) 
nor had Congress as yet passed any 
law to regulate or control wireless 
communication.  America was in-
deed the land of the free.  But, 
according to stories—perhaps exag-
gerated—filtering across the Atlantic, 

jungle law prevailed.  Deliberate 
jamming of competing stations was 
commonplace and powerful stations 
shouted down the weaker.  And 
there was nothing to protect the 
secrecy of messages.  According to 
the folklore of the time, submarine 
cable interests intercepted telegrams 
sent by the Marconi transatlantic 
station at Glace Bay, Nova Scotia, 
and published a selection of them— 
reputedly the most scandalous—as 
advertisements in New York news-
papers. They are also said to have 
published intercepted messages relat-
ing to interruptions in communica-
tion, such as "stand by for three 
hours; atmospherics too bad," thus 
hoping further to discourage poten-
tial users of the new and then strug-
gling wireless service.  This latter 

Both arc transmitters and rotary r.f. 
generators capable of producing con-
tinuous waves had been developed, 
but in the absence of valves the 
problem of modulation was indeed 
difficult.  Water-cooled and liquid 
let microphones, inserted directly in 
the aerial circuit had been used in 
some of the experiments. 
For telegraphy, spark transmitters 

were almost universal. A big station 
of the period was an impressive 
affair; the sight, and still more the 
sound, of tens of kilowatts being 
dissipated in a crashing oscillatory 
discharge was something not easily 
forgotten. There was even a strong 
characteristic smell, generally re-
ferred to as " ozone ". All the so-
called  " systems " were  basically 
similar;  the  circuit  arrangement, 
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Basic circuit of spark transmitter. 
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kind of interception was eventually 
circumvented by the use of code 
words for inter-station messages re-
lating to interruptions and similar 
matters. 
Some support for the truth of 

these stories comes from the fact that 
American legislation, when it eventu-
ally came, was not particularly oner-
ous in most respects but imposed 
severe penalties for deliberate jam-
ming and failure to observe secrecy. 
As things turned out, the American 
free-for-all had worked remarkably 
well in the early stages.  No doubt 
most of the stations did in fact estab-
lish a tacit modus vivendi with their 
competitors. But control was bound 
to come sooner or later; in the event, 
it came sooner than expected, and 
for a reason that nobody could have 
foreseen. 
Wireless telephony had already 

been  accomplished  experimentally 
when we began publication, but was 
as yet of no practical significance. 

shown in the accompanying diagram, 
was simple enough. The a.c. supply, 
of 50 or 60c/s, was stepped up to 
15 or 20kV, an iron-cored choke being 
inserted in the transformer primary 
circuit to bring it into resonance with 
the alternator frequency.  The con-
denser of the closed oscillatory cir-
cuit, charged through protective h.f. 
chokes, discharged itself through a 
spark gap, the electrodes of which, in 
all but the most up-to-date sets, were 
stationary, though adjustable as to 
distance.  The closed circuit was 
coupled to the open aerial through a 
double-wound " jigger " or an auto-
transformer. 
These fixed-gap sets gave a low-

pitched, irregular tone distinguishable 
with difficulty from atmospherics and 
radiated heavily-damped wave trains, 
due to interaction between closed and 
aerial circuits.  The "rotary dis-
charger" sets which were just being 
introduced were a great improvement 
in both these respects. In the most 
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SINCE THE WIRELESS W ORLD BEGAN—Continued 

highly developed form the rotary 
electrode, mounted on an extension 
of the alternator shaft, carried a 
number of projecting studs arranged 
to give a spark for each half-cycle 
of the supply frequency; this had 
now  been  increased  to  several 
hundred cycles per second. Thus a 
clear high-pitched note was pro-
duced, and, as the primary circuit 
was opened after a very short interval 
of time, interaction was reduced 
and there  were  more  persistent 
oscillations in the aerial circuit. 
Transmitters fed from alternators 

were known as "power sets" and 
were mostly fairly up-to-date.  But 
there were in 1911 many relics of 
the not-so-distant past with induction 
coils drawing their supply from 
accumulators or d.c. mains.  These 
were mostly fitted in merchant ships 
but the British Post Office station 
at Malin Head in the remote North-
West of Ireland is thought to have 
had at this time a coil set worked 
from an accumulator battery charged 
from banks of primary cells. 

Input power of the typical and 
more modern transmitters of the 
period for ships and coastal stations 
was generally bet w een one and three 
kilowatts; anything more was con-
sidered high power. A fair number 
of point-to-point and special-service 
stations used as much as 30kW; any-
thing more was quite exceptional. 
The lower-powered stations seldom 
achieved a dayliglu sange of much 
over 300 miles, depending on their 
aerial height. 
The most common type of receiver 

used the Marconi magnetic detector, 
a rugged and reliable but relatively 
rather  insensitive  device.  It 
depended for its action on hysteresis 
changes in an endless soft-iron-wire 
band moved by clockwork through 
a coil carrying the received signal 
current.  A magnetic field was pro-
vided by a pair of permanent mag-
nets and a secondary winding, con-
centric with the r.f. coil, was con-
nected to a pair of telephones. Un-
like other detectors, the magnetic 
was a current-operated device and 
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Typical Marconi ship's wireless installation of the period showing (left) receiving 
tuner with magnetic detector on bulkhead above it: (centre) eme. gency spark-coil 
transmitter and (right) I kW rotary converter and spark gap of the main trans-
mitter with (above) boxed coils of 'jigger " and aerial tuning inductances. 
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the associated three-circuit tuner had 
circuits with a low L/C ratio. 
The only other kind of detector in 

widespread use was the crystal recti-
fier, the combinations most favoured 
being  carborundum-steel,  zincite-
bomite and silicon-gold.  Crystals 
were almost always used with two-
circuit tuners having variable coup-
ling between primary and secondary. 
A few stations had Fleming diodes. 
Work on rotary r.f. generators had 

been going on for some years, but 
they had barely reached the stage 
of commercial use. The fact that an 
electric arc, shunted by a tuned cir-
cuit,  could  produce  continuous 
oscillations had been known for some 
time. This had been turned to prac-
tical use by enclosing the arc in a 
chamber tilled with hydrogen or 
alcohol vapour and subjecting it to a 
strong magnetic field. A small num-
ber of arc stations were in opera-
tion, mostly in America, but effi-
ciency  was  low  and  continuous 
waves had little advantage until 
heterodyne reception became pos-
sible.  The mechanical interrupters 
(" tickers ") used in early c.w. re-
ceivers did not allow aural discrimina-
tion between signals and atmos-
pherics. 
Constructionally, the gear of the 

period tended to follow contem-
porary scientific instrument practice, 
with lacquered brasswork much in 
evidence,  especially  in  Britain. 
Nickel-plated finish was more popu-
lar on the Continent and in the 
U.S.A.,  where  ceramic  insulants 
tended to be more widely used. 
Ebonite was, however, the most 
favoured material; plastic mouldings 
were virtually unknown.  The con-
cept of a " packaged " station had not 
arrived; the majority of transmitters 
and receivers consisted of a collec-
tion of units mounted where con-
venient and then wired together. But 
complete single-unit receivers were 
fairly common. 
Some of the older stations used 

tinfoil-coated Leyden jars as trans-
mitter condensers (the " jar " still did 
occasional duty as a unit of capaci-
tance, but not in our pages). There 
were more modern tubular versions 
with sputtered or electrically de-
posited metal coatings on superior 
glass.  Oil-filled condensers with 
metal plates and sheet-glass dielectric 
were perhaps the most common. 
Receiving variable condensers often 
had ebonite dielectric. 
By far the most important applica-

tion of wireless was for marine use, 
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Log cabin station typical of those used by North American miners, trappers and 
fishermen to keep in touch with civilization. 
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both in merchant ships and the 
navies of the world.  Next came 
coastal stations for working with the 
ships.  These were often sited on 
prominent headlands; a relic of the 
days when ranges were even shorter 
than in 1911. A few strategic naval 
and military stations, mostly of rela-
tively high power, had been erected. 
With the exception of the trans-

atlantic service (of which more later), 
wireless had so far made little pro-
gress in its competition with land-
line and cable for point-to-point 
work.  There  were,  however,  a 
certain number of stations providing 
a telegraph service for isolated com-
munities in cases where a wire con-
nection  was  uneconomic.  In 
particular, the so-called log-cabin 
stations on the North American 
continent  allowed  local  miners, 
trappers or fishermen to keep in 
touch with the outside world. A few 
of the early point-to-point strions, 
working at distances well beyond 
normal daylight range, provided a 
rather erratic service by taking ad-
vantage of night-time pronagat;cn 
conditions.  Indeed, what might be 
called the "Heaviside bonus" was 
extremely valuable in the early days, 
particularly to ships. With its help, 
extraordinary ranges were attained 
with some consistency, especially 
outside the equatorial atmospheri-:s 
belt. Atmospherics, or X's, were the 
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great enemy. X-stoppers, optimistic-
ally so-called, had already appeared, 
but no real solution was in sight. 
About the best that could be done 
was to use pairs of crystal detectors 
working in opposition as limiters. 
Spec.al-purpose  equipment  for 

military and similar uses was already 
being designed and wireless had 
managed to stagger into the air in 
both lighter- and heavier-than-air 
machines. 
Prominent among the handful of 

famous stations of the time was 
Poldhu, in Cornwall, whose main 
task, together with its counterpart 
Cap: Cod, U.S.A., was to provide a 
Press Service for the big liners which 
already printed daily newspapers on 
board.  Poldhu was the first ac.-
operated "power set," as distinct 
from  an  instrument-maker's  job 
powered from an induct'on coil.  It 
had been used by Marconi just eter 
the turn of the century for the first 
transatlantic experiments. Dr. J. A. 
(afterwards Sir Ambrose) Fleming 
had been called in to do the original 
eng'neering  design.  Fleming  is 
mainly remembered for his invention 
of the erode, but he has an equal — 
perhaps even greater—claim to fame 
as the first of the wireless engineers. 
Incidentally, he was the author of the 
first severely technical article (on r.f. 
resistance measurement) ever to be 
published in The Marconigraph. 

The French military station on the 
Eiffel Tower, with its fixed spark gap 
and 25-c/s a.c. supply ("one spark 
for a dot and three for a dash ") was 
known throughout Europe for its 
time-signal service.  Thanks to the 
exceptional height of aerial, very long 
ranges were achieved, though the 
signals were often quite difficult to 
read through X's.  The German 
stations of Nauen and Norddeich 
were also well known.  Most of the 
high-power transmitters worked on 
wavelengths around 2,000 metres but 
the transatlantic station Clifden and 
Glace Bay were on about 6,000m. 
Commercially, the Marconi Com-

pany and its associates throughout 
the world were in a dominant posi-
tion, if only by virtue of the patent 
position.  In our very first issue we 
reported  a successful  action  for 
patent  infringement  against  the 
British Radio Telegraph and Tele-
phone Company which did much to 
consolidate that position.  Marconi's 
personal claims as the originator of 
wireless telegraphy had been hotly 
challenged for a dozen years or more. 
But, now the smoke has cleared 
away, it is not difficult to see that 
those claims were fully justified. He 
may not have contributed any great 
fundamental invention but, put in 
the simplest possible way, he had 
"made it work." The last word in 
the controversy had in reality been 
said as long ago as 1897, when the 
Editor of the Electrical Review, ir 
answer to the rhetorical question 
"What did Marconi invent? " said, 
quite simply, "the elevated elec-
trode."  A prolonged  subsequent 
correspondence in the pages of the 
journal failed to establish any valid 
claim to the anticipation of Marconi's 
invention of the aerial.  It is clear 
enough now that an elevated aerial, 
plus an earth connection, was all that 
was  basically  necessary  to  turn 
Hertz's transmitting oscillator and 
Branly's receiving coherer at one 
step into a communication system 
with a useful beyond-the-horizon 
range. Subsequent detail improve-
ments were not so difficult, but 
especial credit should be given to 
Lodge, whose " syntonic jars" ex-
periment of 1889 had paved the way 
for syntony or tun:ng, without which 
wireless could never have got very 
far. 
The race for priority had been 

close run and several rivals were 
breathing  hard  down  Marconi's 
neck for the golden prize.  And 
golden it turned out to be.  When 
the young Marconi, in his early 20's, 
formed his company in 1897 he 
received £15,000—in golden sover-
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Construction and electrical character-
istics of the Telefunken quenched spark 
gap (based on Figs.8, 10,11, page 155 of 
Telefunken Zeitung, Vol. 26, No. 100 

Closed 
,v.-Oscillatory circuit Mica ring 
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Air-blast cooling of multiple quenched 
spark gaps in a Telefunken high-
powered transmitter. 
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eigns, not depreciated paper pounds 
—and £60,000 in shares, which gave 
him a controlling interest.  He was 
no guinea-pig director; at the time 
we began he was playing a dominant 
part in technical development. 
At that time Marconi had no signi-

ficant competition in England but 
his  American  company  had  to 
struggle against the United Wireless 
Company which controlled some 500 
stations.  But,  in a year's  time 
United Wireless was to be absorbed 
after admitting the validity of the 
Marconi patents. The real and most 
serious competitor, both commer-
cially and technically, was the Tele-
funken Company in Germany, an 
amalgamation  of  several  German 
wireless interests. 
Telefunken had produced a dis-

tinctive and extremely effective spark 
transmitter of which the main feature 
was a multiple spark gap made up 
of a number of silver-faced copper 
discs  with  deep  cooling  flanges 
separated by thin mica rings. In the 
standard 21kW set there were eight 
series-connected gaps.  Thanks to 
the rapid dissipation of heat, excel-
lent quenching of the primary cir-
cuit oscillations was secured, with 
wave-trains of high persistence in the 
aerial circuit.  An alternator fre-
quency of 500c/s gave a spark 
frequency of 1,000; the high-pitched 
note of Telefunken transmitters was 
quite  distinctive.  Efficiency  was 
high; probably over 60%. 
The Telefunken receiver had a 

tuned aerial circuit variably coupled 
to  a  semi-aperiodic  secondary 
shunted by a crystal detector and 
headphones.  An alternative type of 
set, giving higher selectivity, had an 
intermediate tuned circuit.  Clip-in 
interchangeable coils were used. The 
detector, a sealed cartridge usually 
with a silicon-gold combination, was 
interesting as a kind of forerunner 
of the modern crystal diode. 
Germany's contribution to wire-

less development had been acknow-
ledged  when  Ferdinand  Braun 
shared with Marconi the Nobel Prize 
for physics in 1909. 
In the early days the transatlantic 

station at Clifden, in the wilds of 
Connemara, was the wonder of the 
world of wireless.  And rightly so; 
there was nothing remotely approach-
ing it, either in technology or per-
formance, except its communicating 
station at Glace Bay, Nova Scotia, 
which, being more remote, was less 
in the limelight.  Marconi himself 
gave a detailed description of Cif-

den, which had recently been rebuilt, 
in a lecture to the Royal Institution, 
reported in our first volume.  This 
fantastic station was unique in being 
powered by d.c., drawing 300kW 
from a 6,000-cell accumulator bat-
tery, "the largest of its kind in exist-
ence," which, when fully charged, 
gave a voltage of 15,000. Charging 
of the battery was by three series-
connected  high-voltage  generators, 
the prime mover being a steam en-
gine.  The six boilers were fired 
with peat, brought by a light railway 
from the adjacent bog.  Still more 
fantastic was the closed circuit air-
dielectric condenser; the metal plates 
were spaced a foot apart and this 
component—the first to which the 
term  " low-loss " was  applied— 
needed an enormous shed to house 
it.  The rotary spark gap was run 
at a speed giving a sparking rate of 
500 p.s.  As the rate was inde-
pendent of load, the note was excep-
tionally pure. 

For the year to April, 1911, it was 
proudly claimed that 812,200 words 
of paid traffic had been pumped across 
the Atlantic.  That would sound 
pitifully small to the manager of a 
modern communication circuit, but 

DISC DISCHARGER 
CONTINUOUS CURRENT 

Circuit diagram of the Clifden " d.c." 
transmitter. 
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General view of the transatlantic high-power spark station at Clifden, Connemara. On the right is the peat-burning power 
house. 
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was probably a great improvement 
over that achieved with earlier appara-
tus.  Detailed records are lacking, 
but in the Marconi archives there are 
some figures relating to the period 
beginning October, 1907, when a 
limited  public service  had  been 
opened. Traffic was then running at 
the rate of a mere 300,000 words a 
year and average delays ranged from 
21 hours at best to over 14 hours. 

And—supreme humiliation to wire-
less men—well over 7,000 words had 
to be handed over for transmission by 
cable.  Apart from the humiliation, 
that involved a dead financial loss of 
4d a word: the "via Marconi" ser-
vice was cut-price. 
We do not know what were the 

delays and "cablings," as they were 
called, in 1910/11, but :t seems cer-
tain that the new apparatus just 

described had brought about a great 
improvement in communication. In-
dependent testimony given a year or 
two later suggested that average 
delays did not exceed those of the 
cable.  But highly detailed signal-
strength curves shown in Marconi's 
1911 lecture make it appear that 
communication was liable to fail for 
a few hours nightly at times when 
X's were prevalent. Still, it is fair to 
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Characteristics of the Clifden transmitter.  (From Mar-
coni's Royal Institution Lecture, June 2nd, 1911.) 

Air-dielectric condenser of the closed circuit at Clifden. 
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say the Atlantic had been conquered 
at last after many failures and dis-
appointments.  The ep:c struggle to 
get consistent signals across had 
started from the Canadian end* eight 
years earlier, at a time when nothing 
was  known  about  long-distance 
propagation; the engineers did not 
even know on what wavelength they 
were  transmitting!  Countless 
changes in circuitry, power and aerial 
arrangement had been made.  Glace 
Bay station had even been shifted to 
a different site. 
Clifden came to a sad end in "The 

Troubles" of 1922, when the station 
buildings were burned to the ground. 
Still, it had nearly served its time and 
a radically new long-distance tech-
nique was soon to emerge.  The 
station has no memorial, though, by 
a strange coincidence, near the site 
is a commemoration stone to the 
flyers Alcock and Brown, who crash-
landed there after conquering the 
Atlantic through a different medium. 

• The Canadian government had subsi-
dized the Glace Bay station to the extent of 
580,000. 

1912 
A CATASTROPHE which stirred 
the minds of men—and still does 
so—was the sinking of the Titanic. 
That great liner, believed to be un-
sinkable, struck an iceberg on her 
maiden voyage and sank in a few 
hours.  Over 1,500 lives were lost, 
but some 700 were saved by ships 
summoned by wireless. 
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Increase in the number of the world's 
licensed stations between 1903 and 
1914.  (Based on data from the 
International Radiotelegraphic 
Bureau, Berne.) 
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That "epic tragedy of the sea," as 
we called it, was to have far-reaching 
effects.  In earlier shipwrecks lives 
had been saved by wireless, but the 
part it had played in the Titanic 
disaster fired the public imagination; 
no longer did anyone doubt its 
value.  America quickly passed a 
law to regulate wireless communica-
tion and, at long last, ratified the 
Internatianal Convention.  Wireless 
men  had  become  benefactors of 
humanity and, if our pages can be 
taken as reflecting their attitude, felt 
they "had never had it so good." 
Indeed, over-confidence began to 
creep in. 
A grandiose, and what now seems 

over-optimistic, "Imperial Wireless 
Scheme" for linking the units of the 
British Empire was planned and a 
contract between the Postmaster-
General and the Marconi Company 
was signed in July.  A few extracts 
from the specification will give some 
idea of the giant spark stations pro-
posed: "Capable of transmitting to 
the distant station at any time of 
day or night. . . . Wavelengths as 
great as possible within the limits of 
17,000 and 50 000ft. . . . Aerials over 
3,000ft to 8,000ft long, supported by 
tubular masts 300ft high. . . . Prime 
mover to be a steam turbine of 
between 1,30Q and 2,500 h.p." 
A name that has constantly re-

curred in our pages since the begin-
ning—and happily still recurs—is 
that of H. J. Round, one of Marconi's 
engineers.  In an article on the 
strength of atmospherics in relation 
to signals, Round described the use 
of a Fleming diode as a valve volt-
meter to measure voltages set up by 
the X's —certainly our first mention 
of what we would now call elec-
tronics. Round has played a promi-
nent  part  in  many  important 
developments. 
High-speed automatic telegraphy 

was discussed. The transmitter was 
keyed by a Wheatstone machine and, 
for reception, there was the choice of 
photographic  or  phonographic 
methods.  The phonograph, which 
allowed better discrimination between 
signals and X's, seems to have won 
the day; before long, speeds of 100 
words per minute were demonstrated. 
Heaviside's theory of wave propa-

gation, enunciated some ten years 
earlier and now expanded and cham-
pioned by Eccles, became the subject 
of quite violent controversy.  It is 
pleasing to record that we came down 
editorially on the right side—but very 
cautiously: "at the moment there is a 
disposition to accept the hypothesis 

put forward by Dr. W. H. Eccles as 
yielding the best explanation of the 
observed phenomena." 
Direction finding, a brand-new 

application of wireless,  now ap-
peared. Thanks to the large size of 
the pair of fixed loops used in the 
original d.f. gear, sufficient signal 
pick-up was obtained to give fairly 
useful  ranges  without  amplifying 
valves. 
Throughout the early period wire-

less was bedevilled by patent litiga-
tion. During this year some sort of 
agreement  seems  to  have  been 
reached between Marconi's and their 
rivals  Telefunken;  actions  and 
counter-act:ons with Siemens, who 
exploited the German system in 
Britain, were called off. 

EVER since the Imperial wireless 
scheme had been announced the 
Government  had  been constantly 
under  criticism,  mainly  on  the 
grounds that the contract had not 
been thrown open to tender. A tech-
nical committee was now appointed 
"to report on the merits of the exist-
ing systems of long-distance wireless 
telegraphy." The distinguished mem-
bers, all Fellows of the Royal Soc:ety, 
included the Director of the N.P.L. 
and the President of the I.E.E. They 
obviously did a conscientious job and 
produced a report providing a valu-
able and unbiased commentary on 
the state of the art in 1913.  The 
systems examined were Marconi and 
Telefunken (spark), Poulsen (arc) and 
Goldschmidt (alternator), which used 
a rotary r.f. generator with contra-
rotating field and armature, fre-
quency multiplication being sibtained 
by feedback.  Those responsible for 
these systems were invited to give 
practical demonstrations "if possible 
over distances of 2,000 miles and 
upwards." 
According to the committee's report 

"Except in the case of the Marconi 
system we did not, however, obtain 
any demonstrations over a distance 
of even 1,000 miles ". Of Telefun-
ken, it was said that experiments 
were being made between Nauen and 
Togoland (4,000 miles) and that com-
munication seemed possible at night. 
Results of the Poulsen arc system 
working between San Francisco and 
Honolulu (2,100 miles) "do not 
appear to have been very satisfac-
tory ".  The Goldschmidt machine 
being set up at Hannover "was ad-
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Disc discharger for the 75kW Marconi spark installation. 

The huge primary winding of one of the 'jiggers " (aerial coupling trans-
for.ners) for the 300kW synchronous spark transmitter at Caernarvon. 

mirable both in design and work-
manship" and expected to be capable 
of communicating across the Atlantic. 
The Clifden transatlantic station 

was visited by the committee mem-
bers, to whom high-speed and duplex 
working were successfully demons-
trated. Of the general performance, 
it was said "Communication is prac-
tically continuous, though there are, 
no doubt, periods when the signals 
become very weak and even occa-
sional periods when no signals can 
get through ". But a note of warn-
ing was wisely sounded about the 
possibilities of atmospheric interfer-
ence in the tropics. 
In spite of this favourable report, 

the Imperial wireless scheme was not 
to have a smooth passage.  Critic-
ism of the Government continued 
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The Round-Marconi triode, one 
of the early practical amplifying 
valves. 

and a political scandal had developed. 
To cut a long story short, although 
the contract was eventually ratified 
by Parliament, the scheme never 
came to fruition.  It ended with the 
conferring  of  the  G.C.V.O.  on 
Marconi and the award to his com-
pany, many years later, of £590,000 
damages  against  the  Postmaster-
General for breach of contract. 
Thanks to the attention focused on 

wireless by the Titanic disaster the 
amateur movement had begun, and 
we were already publishing instruc-
tional articles for the benefit of 
amateur readers.  We showed them 
it was quite easy to make a start: 
"An old motor-cycle ignition coil 

do for the transmitter and a 
simple crystal set for the receiver ". 
American amateurs were now con-
trolled, being restricted to wave-
lengths below 200m and input powers 
of not more than 1 kW. 

191 
THIS year was marked by the most 
momentous advance so far described 
in our pages —the practical intro-
duction of the triode, which had got 
off to a false start in 1907.  This 
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Marconi combined 
transmitter  and 
receiver for wire-
less  telephony 
(1914). 
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was used in "a practical standard 
set  for  wireless  telephony"  de-
veloped by Marconi.  This trans-
mitter took 10-12mA from a 500-V 
dry battery and was stated to have 
a range up to 45 miles. Hardly any 
details were given. 
The Marconi transatlantic station 

at Caernarvon was opened, working 
on the "timed spark" system in 
which more-or-less continuous waves 
were produced by overlapping spark 
discharges in appropriate phase. The 
"tone wheel ", a mechanical beat-
frequency generator for c.w. recep-
tion was introduced in Germany. 

1915-18 
THE FIRST 

WORLD WAR 

DURING the war our activities were 
severely circumscribed by what we 
called "the heavy hand of censor-
ship" and, in particular, we were 
prevented  from  writing  anything 
about the rapidly increasing use of 
valves for war purposes.  In fact, 
the only " safe " technical news was 
that coming from neutral America. 
David Sarnoff, then in Marconi's 
W.T. Co. of America, and later to 
become President of the Radio Cor-
poration of America, was for a 
time our New York correspondent. 
Without any doubt, the most im-

portant  news  coming  from  the 
U.S.A. concerned the development of 
the triode: in particular "the simul-
taneous use of a single bulb as recti-
fier, amplifier and oscillator has 
already produced startling results ". 
That may raise a smile nowadays 
but, at the time, it was difficult to 
believe that anything more sensitive 
and selective than a good single-
valve regenerative receiver would 
ever be devised. The importance of 
heterodyne  reception  was  fully 
realized, thus giving continuous wave 
systems a new lease of life. 
Towards the end of the war there 

was some relaxation by the censor 
and theoretical articles on valves 
were printed.  Among the authors 
of these  were  two distinguished 
founder-members of Phase II of 
wireless technology: Dr. R. L. Smith-
Rose and E. V. (later Sir Edward) 
Appleton.  Smith-Rose wrote a long 
series of articles, starting with ele-
mentary thermionics, while Apple-
ton's  contribution  gave our first 
mathematical  treatment  of  valve 
characteristics.  Valve manufacture 
was advancing rapidly and as early 
as 1916 transatlantic wireless tele-
phone tests were made, using 300 
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Police wireless car in New York (1918). 

Dame Nellie Melba giving her famous 
broadcast concert from Chelmsford 
long-wave station on June 15th, 1920. 

receiving-type valves in parallel in 
the transmitter. 
In the early days most wireless 

stations were designed empirically 
but by 1917 it was thought possible 
to design a complete station of speci-
fied  performance  by  applying 
accepted  formulw;  to  "fly  'em 
straight off the drawing board ", as 
they say in aviation circles.  A 

theoretical exercise of this kind was 
now offered to readers in a series 
of articles. 
The end of the spark transmitter 

era was now drawing nearer, thanks 
to improvements in continuous-wave 
gear and still more to heterodyne 
valve reception. The last of the great 
spark stations were those built for 
spanning the Pacific in two hops; 
from San Francisco to Honolulu 
(2,100 miles) and from Honolulu to 
Funabashi, Japan (3,350 miles). 
British amateur activities had been 

entirely suspended since the outbreak 
of war but in the U.S.A. the move-
ment steadily gained strength until 
America's entry into the war in 1917; 
by that time the supply of amateur 
equipment had become big business. 
Television; a contributor's prophesy 

that went wrong " The idea of wire-
less television is . . . absurdly im-
probable.. . . To construct wireless 
apparatus capable of receiving 40,000 
signals in one-tenth of a second and 
arranging them in their correct order 
[would be beyond] the limit of human 
ingenuity." 

1919 
WITH the end of the war, articles of 
the " it-can-now-be-revealed " type 
were printed.  One of the develop-
ments disclosed was the multi-stage 
r.f.  amplifier  with  semi-aperiodic 
couplings. 
Valves were now being produced 

by improved processes and the " soft" 
kind was fast disappearing.  The 
Lzeneration of oscillations (by van der 
Pol) on a wavelength as short as 
3.65m was considered a notable ad-
vance. Eccles suggested the modern 
valve nomenclature; diode, triode, 
tetrode and pentode.  We were not 
quite at our best in editorially stig-
matizing these now-universal terms 
as "too academic and refined to be-
come familiar."  High-power trans-
mitting valves were now being made, 
allowing Marconi to span the Atlantic 
by telephony in daylight. 
Amateur transmitting licences were 

not restored by the Post Office until 
a year after the war had ended; this 
delay caused much complaint. 

1920 
THIS was the heyday or tne great 
long-wave stations with arcs or r.f. 
machine generators, operating on 
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A famous r.f. amplifier-detector—the Marconi 55A with V24 
type valves. 

A group of passengers about to embark for Paris on the 
first commercial machine (Handley Page) to be equipped 
with radiotelephony (1920). 

Circuit diagram of 
the  Moullin  valve 
voltmeter  (1922) 
showing method of 
calibration. 

wavelengths most conveniently mea-
sured in miles; the longest (Bordeaux) 
was 14 miles.  Powers were up to 
1,000kW or even more.  In spite of 
improvements, the arcs radiated a 
rich assortment of harmonics and 
"arc hash." 
Continuous-wave sets for ships, 

wireless gear (including telephony) 
for the new airlines and commercially 
available direction finders were new 
developments. 
The Wireless Society of London, 

suspended during the war, had now 
resumed full activity.  Though by 
constitution an amateur body, this 
unique institution did in fact repre-
sent a happy mingling of amateurism 
and professionalism.  Many of the 
most  "eminent  wireless  tele-
graphists," as we used to call them 
in our earliest days, lectured before 
the Society.  The first five Presi-
dents —Campbell Swinton, Erskine 
Murray, Admiral of the Fleet Sir 
Henry Jackson, Eccles and Sir Oliver 
Lodge—had all from before the turn 
of the century played distinguished 
parts in wireless development. The 
Society changed its name to Radio 
Society of Great Britain in 1922. 

1921 

THERE had by now beer. several 
casual mentions in our pages of what 
is now called "electronics"; Apple-
ton, in a tailpiece to a book review, 
referred to the valve as "an invalu-
able laboratory instrument" to the 
general physicist. The use of amplify-
ing valves in conjunction with photo-
electric cells for measuring light in-
tensities had also been mentioned. 
Now came our first full-dress elec-
tronics article in a report of a paper 
read before the Wireless Society of 
London by Prof. R. Whiddington on 
the measurement of physical quan-
tities. He described the measurement 
of short distances by capacitance 
variation using the beat-note method 
with two oscillating valves.  Sensi-
tivity claimed was 50 to 100 times 
greater than that of the optical inter-
ferometer. 
Broadcasting  in  America  was 

already  under  way  and  regular 
"Dutch concerts" from The Hague 
were started.  The Marconi Com-
pany's transmissions from Writde 
were licensed by the Post Office early 
next year.  With increased interest 
in telephony loudspeakers became 
important.  Most of them consisted 
essentially of a telephone earpiece 
with a horn, but the American Mag-
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Above: The parabolic aerial re-  pi 
fleeter at Poldhu used in early 
short-wave beam experiments. 

Right: A floating laboratory— 
Marconi's yacht Elettra. 

navox mo% ing coil and the Western 
Electric balanced-armature types had 
appeared. 

1922 
AMATEUR transatlantic tests were 
successfully  carried  out  on  200 
metres, Wireless World organizing 
the  arrangements  on  this  side. 
Moullin described his valve volt-
meter, the first widely used elec-
tronic device.  Dull-emitter valves 

with a filament wattage about 1/15th 
that of earlier types were introduced 
and news of Armstrong's super-
regenerative  receiver  came  from 
America. 
C. S. Franklin of Marconi's des-

cribed an important development— 
the use of highly directional aerial 
arrays on wavelengths below 20m. 
But so far there was no suggestion 
that such waves were usable over 
very great distances. 
Towards the end of the year the 

British Broadcasting Company, fore-

runner of the Corporation, began 
official transmissions. Wireless World 
started weekly publication. 

1923 

WITH broadcasting in full swing, 
the biggest do-it-yourself boom of all 
time got under way; a high propor-
tion  of  receivers  were  home-
assembled  The typical valve set of 
the period had a regenerative de-

"Messrs. W. G. Pye & Co. 
(Makers of Physical and Electrical 
Apparatus) beg to announce that 
they have opened a Wireless 
Dept. at their works " (Advertise-
ment from W. W. May 27th, 
1922). 

The unit receiver was popular in 
the early broadcasting era. 
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tector with two transformer-coupled 
a.f. stages and sometimes a rather 
ineffective r.f. stage, stabilized by 
aerial loading or positive gr:d bias. 
Neutralizing of anode-grid capacit-
ance was already known, but its use 
did  not  become  widespread  for 
several years. Cost of valve receivers 
was high, so many listeners used 
crystal sets with headphones. 
The superheterodyne principle of 

reception was first described; this 
was one of the great basic inventions 
which got off to a slo .v start. 
"Electromagnetic Screening," the 

subject of an article by R. A. (later 
Sir Robert) Watson Watt, seems a 
far cry from the author's future work 
in radar. More in character was his 
R.S.G.B. lecture "Observations on 
Atmospherics"  (using  recording 
gear and direction-finding) reported 
later in the year.  "The greatest 
unsolved problem in radiotelegraphy 
is interference by X's." 

1924 
THIS was the year of the "wave-
length revolution," a distinct land-
mark of the half-century.  Marconi 
exploded his "beam wireless bomb-
shell" by disclosing how, in the 
spring of 1923, he had conducted 
short-wave receiving tests on 93m 
while cruising in his yacht Elettra in 
the S. Atlantic.  The transmitting 
station was at Poldhu, where Frank-
lin had erected a parabolic reflector 
array.  The  British  Government 
hastily revised their scheme of ex-
pensive mile-wavelength stations for 
Imperial communications and the 
Marconi Company undertook a con-
tract to erect beam transmitters on a 
strict "no play, no pay" basis. That 
was probably one of the boldest 
commercial enterprises ever under-
taken; nothing was known about 
short-wave propagation theory and 
the phased multiple " grid " aerials 
which were to replace the parabolic 
reflector system existed only on the 
draw:ng board.  But fortune had 
favoured the brave; we now know 
1923 was a sunspot minimum year; 
the frequencies chosen for the early 
experiments, though on the low side, 
were not so low as to be unwork-
able; on the other hand, they were 
not so nearly correct for prevailing 
c9nditions as to give an over-opti-
mistic impression of the potentialities 
of short waves. 
Short-wave working had by now 

become  widespkead,  particularly 
among amateurs, 'ari-d s.w. broadcast-
ing had started in America.  Other 

highlights of the year:  Campbell 
Swinton's detailed pronouncement on 
the possibilities of cathode-ray tele-
vision and Ba:rd's first article on his 
mechanical system. 

925 
SOMETHING  approaching  the 
modern theory of short-wave propa-
gation was now put forward by 
Appleton; Round wrote our first 
art dc  on  second-channel  inter-
ference and other troubles to which 
the superheterodyne, now becoming 
of practical signifizance, is prone. 
Baird wrote on television by reflected 
light (as opposed to shad° wgraphs) 
and that versatile genius, A. D. 
Blumlein,  in  collaboration  with 
N.  V.  Kipping,  discussed  valve 

theory.  Electrical recording and re-
production of gramophone records 
was introduced and the quartz oscil-
lator and piezoelectric effect were 
described. 
The amateurs' position had, we 

considered, been steadily undermined 
by the Post Office and, feeling diplo-
matic methods  would  no longer 
suffice, we publicly offered £500 to-
wards the cost of fighting a test case 
against the Postmaster-General.  It 
so happened the Marconi Company 
(then our publisher) was at the time 
engaged in delicate negotiations with 
the Post Office:  an embarrassing 
situation seemed likely to arise, so 
the obvious course was to get rid of 
Wireless World as quickly as pos-
sible.  Thus the transfer to our 
present publishers came about. That, 
needless to say, is a story which d.d 
not appear in Wireless World. 

Wireless World " Everyman 4 " receiver (1926) set a new standard in range 
and selectivity for broadcast receivers. 

Details of the low-loss tuning coils used in the " Everyman 4. " 
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1926 
SO far as we were concerned, the 
event of the year was the introduc-
tion of the "Everyman Four," a re-
ceiver design of outstanding perfor-
mance produced by us for home 
constructors. The feature of the set, 
which survived for many years in 
various modifications, was a high-
gain neutralized r.f. stage with coils 
of exceptional "goodness," based on 
the classical work of Butterworth and 
on tests of coils submitted by readers. 
The first mains-operated broadcast 

set (Gambrell) made its appearance. 
The series-connected 60-mA valve 
filaments were heated with rectified 
current from the h.t. supply source. 
Battery  eliminators  were  now 
commonplace. 

1921 
AT last, Heaviside's theory of a con-
ductive layer in the upper atmosphere 
was experimentally verified. Ampli-
fying work done in the previous year, 
Appleton wrote an article showing 
how, by a method of distinguishing 
between waves traveling horizontally 
and those arriving in a downward 
direction, he had concluded the 
height of the layer of ion:zed air at 
night was 80-100km. 
The first public transatlantic tele-

phone service was opened and we 
conducted a campaign for Empire 
broadcasting on short waves. 

1928 
A MORE scientific approach to many 
problems, particularly to the details 
of receiver design, now becomes evi-
dent. It had already been shown (by 
M. G. Scroggie) that even a very low 
value of impedance common to sev-
eral anode ercuits could completely 
spoil the performance of an al. am-
plifier.  This trouble was overcome 
by " decoupling " individual circuits, 
a method originated by Ferranti. The 
isolation of circuits by "scientific 
wiring" was also descr. bed. 
By now, the neutralized triode was 

being replaced by the screened tet-
rode for r.f. amplification.  Output 
pentodes, fed directly from the de-
tector, helped to simplify and cheapen 
broadcast receivers: the three-valve 
set was becoming the most popular. 

Detection of signal echoes "from 
the depth of space," with a time de-
lay of 15 sec, gave a foretaste of 
extra-terrestrial communication. 

1929 
BAIRD'S 30-line mechanical tele-
vision system, with flying spot scan-
ning, was now sufficiently developed 
for the B.B.C. to give experimental 
transmissions of it for half-an-hour 
a day; these were continued until 
1935.  The broadcasting of " still " 
pictures by the Fultograph system by 
the B.B.C. and many European 
countries enjoyed a short-lived vogue. 
Spark transmission for ships and 

coast stations was slowly giving way 
to  i.c.w.  (interrupted  continuous 
wave); for long-distance point-to-
point communication short waves 
had almost entirely replaced long-
waves except on the N. Atlantic 
circuit. 
Broadcast receivers were now built 

more or less in the modern manner, 
with metal chassis and, quite often, 
built-in speakers. Mains sets with the 
recently introduced indirectly-heated 
valves were commonplace. But there 
were still few sets with ganged 
tuning. Efforts were being made to 
provide greater selectivity in prepar-
ation for the " Regional " broad-
casting plan, which was to offer 
listeners  a choice  of two  pro-
grammes.  The  architect of the 
scheme, of which many traces remain 
in the present B.B.C. distribution 
system, was P. P. Eckersley, then 
chief engineer, who for many years 
has projected his ebullient person-
ality and original thoughts through 
occasional Wireless World articles. 

1930 
A LIVELY controversy arose over 
the so-called " Stenode " receiving 
system, in which sidebands lost by 
extremely sharp tuning were restored 
by tone correction.  The crucial 
question: "was interference put back 
equally with the sidebands?" A re-
lated  controversy  concerned  the 
physical reality of sidebands; there 
were several notable "heretics." 
The suscept:bility to cross-modu-

lation of screen-grid valves brought 
about a wave of interest in bandpass 
filters; as a corollary, ganged single 
knob tuning was widely adopted for 
broadcast and other receivers. Per-

manent-magnet moving coil loud-
speakers were now in general use. 
Our funny man "Free Grid," 

shrugging off an Editorial footnote 
threatening  imminent  " earthing " 
soon after starting his whimsical 
writings in September, 1930, has 
carried on ever since with his task of 
preventing us all from taking our-
selves too seriously. One of his out-
standing contributions (in our issue 
of March 10th, 1933) contained a re-
markable anticipation by 16 years of 
Orwell's  " 1984."  "Free  Grid" 
went one better than Orwell in giving 
his  Big  Brother  an  electronic 
" thoughtcrime " detector. 

1931 
PAVING the way for a better under-
standing of short-wave propagation, 
Appleton showed for the first time in 
our pages that there was more than 
one reflecting layer in the upper 
atmosphere.  He had earlier sought 
the help of our readers in reporting 
distortion of the Baird 30-line tele-
vision picture brought about by 
multipath propagation and repro-
duced a reader's sketch of a picture 
which clearly showed the effect. 
Short-wave telegraph and tele-

phone services had by now linked 
many, if not most, of the more ad-
vanced countries of the world and 
lack of secrecy, a handicap of wire-
less since the earliest days, was over-
come by "scrambling." 
The N.P.L. was taking steps to de-

velop a standardized form of test for 
the sensitivity, selectivity and fidelity 
of receivers. The decibel scale began 
to come into general use in place of 
such expressions as "t imes amplifi-
cation," etc. 
So far as receivers were concerned, 

the introduction of the variable-mu 
valve  with  linear  characteristics 
largely overcoming the difficulties of 
cross-modulation, was an important 
development.  "Straight  versus 
superhet " became a burning issue, 
but the outcome was not in much 
doubt. Realizing that ganged tuning 
with " potted " coils would soon be-
come universal, we commissioned a 
special investigation of the charac-
teristics of coils. Moving-coil speak-
ers, now generally built into the re-
ceiver, were almost universal: during 
this and the preceding year the finer 
points of their design were discussed 
in a long series of important articles 
by Dr. N. W. McLachlan. 
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The introduction of the screened-grid valve in 
A 1927 enabled higher r.f. gains to be achieved 

with stability. 

1 
A highly-developed broadcast re-
ceiver of the late " straight-set " 
period: the Murphy A3 (1931). 

Sketch by a reader (W. B. Weber) 
showing observed effect of multi-
path propagation on a 30-line tele-
vision picture (1931). 
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A. A. Campbell Swinton, F.R.S., 
the prophet of television as we 
knew it today, who died in 
1930. 

The Baird " Televisor "—the first com-
mercial television set to receive the 30-line 
pictures (1929-1935) transmitted through 

A the B.B.C. 

OP' 
A turn  of this 
kind, giving wide 
contrasts of light 
and shade, was 
thought  to  pro-
vide  " genuine 
entertainment 
value " on 30-line 
television. 
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1932 
THOUGH many ships still had spark 
transmitters, marine wireless had by 
now  made  considerable  progress. 
Short-wave equipment for telegraphy 
was commonplace and some 15 trans-
atlantic  liners provided a radio-

telephone service for passengers. The 
G.P.O.'s long-distance station for 
working to ships had been much im-
proved and now had a rotating beam 
array with an electrically-intercon-
nected receiving beam turning in 
unison at the remote controlling 
station. 
The cathode-ray tube had by now 
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Marconi-Stille steel 
tape recorder. 

11111111 111111111  

An historic high-quality loudspeaker: the Voigt domestic corner horn in its 
original form (1934). 
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become a regular article of commerce 
and its applications were no longer 
restricted to research work; it was 
being used for routine factory testing. 
A stir was caused by the introduc-

tion (from Germany) of coils with 
powder-iron cores; inductors of this 
type were soon to be widely used in 
receivers in place of bulky air-cored 
windings. 
A B.B.C. service of official " Em-

pire " broadcasting, for which we had 
campaigned for some six years, was 
at last started. Wire and wireless were 
linked by a five-metre Post Office 
telephone link across the Bristol 
channel. 

1933 
WITH the increase in sensitivity of 
receivers and the growing electrifica-
tion of the country, man-made inter-
ference had become a serious prob-
lem. Following suggestions made in 
Wireless World the I.E.E. had set up 
a committee to consider the possi-
bility of legislation and interference 
complaint questionnaire forms could 
be had from post offices.  This ser-
vice is still available to the public. 
The "small superheterodyne" was 

soon to become Britain's standard 
broadcast receiver: early versions had 
bandpass  input,  single-valve  fre-
quency-changer, one i.f, stage and a 
second detector feeding a pentode 
output valve. R.F. pentodes were by 
now widely used and the electron-
coupled frequency-changer had ap-
peared.  Refinements like automatic 
gain control, noise-suppression swit-
ches and, occasionally, " quiet " a.g.c., 
were coming in.  For battery sets, 
economy circuits with push-pull out-
put valves biased to cut-off were be-
ing used. Built-in car sets had arrived, 
so we described methods of suppres-
sing ignition interference. 
S.T.C. put up for the Air Ministry 

a decimetre-wave (17.5 cm) link 
working across the English Channel. 

1934 
SEVERAL high-definition television 
systems were now being described 
and Zworykin's "Iconoscope" camera 
tube was announced. Apparently the 
audience of the Baird 30-line broad-
casts was greater than we had 
thought; publication of a proposal to 
suspend the transmissions brought, 
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Forerunner  of  the 
(transistor)  pocket 
portable: chassis of a 
super - regenerative 
valve set (1935). 
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within the week, protests from a large 
number of readers.  No doubt the 
transmissions on this system, crude as 
it was, did a great deal to stimulate 
work on television; some correspon-
dents were now using cathode-ray re-
ceivers. 
The introduction of suitable valves 
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now made practicable the "univer-
sal " a.c./d.c. receiver, without a 
transformer. 
Oar contributor "Cathode Ray" 

started his inimitable series of exposi-
tory articles in 1934. Apart from his 
services as a talen:cd and sympathetic 
expositor of the trickier aspects of 

technology he has been a doughty 
fighter against the many irrational 
and confusing technical terms which 
make life so difficult for the student 
and beginner. And "Cathode Ray" 
has won many of his battles: few of 
us now dare to speak of "non-linear 
distortion" unless we really mean it 
is the distortion which is non-linear! 
0:her innovations of the ,ear: in-

vestigations of the effect of sunspots 
on h.f. propagation: the Marconi-
Stille magnetic wire recorder: high-
note speakers (tweeters): the Wire-
less World Quality Amplifier, with 
resistance-coupled push-pull, which 
set a standard for high-quality repro-
duction for many years: the Voigt 
domestic corner horn loudspeaker. 

1935 

THE scene was now set for the start 
of a regular British television service 
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Radar: S.F.R. "obstacle de-
tector " fitted in the liner 
Normandie (1936). 
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next year and it was decided that 
alternative test transmissions should 
be made on the Marconi-E.M.I. sys-
tem (405 lines interlaced; character-
istics basically as at present) and a 
new Baird system (240 lines with 
sequential scanning; 25 frames per 
second).  One of the television sys-
tems much discussed was the "inter-
mediate film," with a time delay of 
about half a minute; it was easier to 
scan the film image than the direct 
scene. 
Our " Diallist " now started his 

non-stop radiations of his random 
and highly individualistic comment-
ary on the happenings of the times. 
Some developments of the year: 

Armstrong's frequency modulation 
in America: the electron multiplier: 
"all-wave" tuning and refinements 
like contrast expansion and auto-
matic selectivity control in broad-
cast receivers: public address became 
important. 

1936 
THIS year marks the end of our 
first quarter-century and it is time 
for a backward glance.  And a very 
appropriate time, as it happens: tech-
nical  development  was  moving 
rapidly into Phase III, the era of 
high-definition television, industrial 
electronics, microwaves, radar and 
pulse techniques. Phase I had been 
the evolution of spark telegraphy on 
medium and long waves. Phase II, 
coming to an end in 1936, had began 
with the practical development of the 
amplifying and oscillating valve in 
1911-1913, followed by radio-tele-
phony, broadcasting, the full exploit-
ation of the multi-mile wavelengths 
and then of those rich bonanzas the 
h.f. and v.h.f. frequency bands; also 

174 

the start of electronics for scientific 
purposes. Most of this progress had 
been made possible by valve im-
provements;  Our  contributor, 
"Cathode Ray," produced detailed 
support for the assertion that 92 
valves of the 1921 type would be 
needed to provide the performance 
of the typical five-valve broadcast 
receiver of 1936. And a resourceful 
designer, well primed with the ac-
cumulated knowledge of 1936, would 
have been needed to achieve that 
performance. 
A quick glance through our 1936 

volume shows how fast radio tech-
nology was then moving into modern 
times: The B.B.C.'s London tele-
vision station started the world's first 
regular high-definition service; the 
French S.F.R. company introduced 
the "obstacle detector," a non-pulse 
radar device; " plumbing " was com-
ing in and waveguide theory was 
treated; there was a number of 
articles on electronics; an editorial 
plea was made for the abolition of 
spark transmission. 
A quarter-century's progress in 

wireless telegraphy; the Queen Mary 
on her maiden voyage handled as 
many words of traffic in the few days 
of the crossing as the great trans-
atlantic station Clifden had averaged 
in two months in 1910/1911. 

1937 
NOW that regular transmissions had 
started, television became the centre 
of interest and was much discussed 
both in theory and practice.  The 
first 405-line commercial receiver to 
be reviewed was an H.M.V. model 
giving a picture 10in by 8in viewed 
indirectly in an inclined mirror. The 
vision unit had a " straight " six-

stage r.f. amplifier, the sound receiver 
being a superheterodyne. Deflection 
was magnetic and the set, complete 
with aerial, cost 95gns. After a few 
weeks' trial the Baird 240-line trans-
missions were discontinued, leaving 
the 405-line system, basically as it is 
today, as the British standard. One 
of the first television outside broad-
casts was that of the coronation pro-
cession of King George VI. 
Designs for the home construction 

of ordinary broadcast receivers were 
now seldom offered in our pages; the 
readership was undergoing a change, 
as was shown by a questionnaire. 
About half our readers were now 
professionally concerned with radio. 
The "all-wave "broadcast receiver, 

often with three short-wave bands, 
was now firmly established and the 
complicated switching required had 
made the wafer switch almost uni-
versal. 
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Guglielmo Marconi who died 
in July 1937, aged 63. 

11111111I111111111111111111111111111111111111111111111111111111111111 

WIRELESS WORLD, APRIL 1961 



1938 
THE days were long past when the 
vagaries of short-wave propagation 
had been stoically accepted as some-
thing to be endured, like the weather. 
Diversity reception was now well 
established; a description of the 
B.B.C.'s highly developed receiving 
station at Tatsfield was published. 
And the minor deficiencies of equip-
ment generally were less readily 
tolerated.  Now came a determined 
effort to overcome tuning drift by 
more basic and cheaper means than 
automatic frequency control; much 
attention was given to temperature-
compensated components. 
The public demand for television 

receivers had so far been disappoint-
ing.  Now, in an attempt to attract 
buyers, cheap sets with small 5-in, 
6-in or 7-in tubes were introduced. 
One example, costing 29gns, had a 
5-in tube giving a picture 4.1in by 
4in. 
Push-button tuning became the 

vogue in sound broadcast receivers. 
There were three main methods: 
mechanical location of the condenser; 
motor  drive  of  the  condenser; 
separate pre-tuned circuits for each 
station. 
In brief:  electronic techniques 

used for neurological research and 
Grey  Walter's  electro-encephalo-
graph produced; improved electron 
microscope  announced;  " wobbu-
lator " and  Cossor  double-beam 
oscilloscope introduced. 

1939 
EVER-INCREASING  interest  in 
sound  reproduction  was  further 
stimulated by B.B.C. experimental 
transmissions of high quality on 
45Mc/s; this was Britain's first taste 
of v.h.f. broadcasting, though f.m. 
had already started in America. 
The Western Electric "radio alti-

meter" for aircraft, an f.m. device 
working on frequency differences 
between the emitted wave and reflec-
tions received from the ground, was 
described. 
In television, the public had not 

taken kindly to the small " peephole " 
sets introduced last year and there 
was a reversion to larger tubes, the 
12-in size being most favoured. Igni-
tion interference was being discussed 
and voluntary suppression was sug-
gested. 
Some  new  introductions:  the 

cathode follower; " all-glass " valves 
with short, well-spaced internal leads; 
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Cossor Model 54 with 6-in tube (1938). 
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Drum-type commutator of the H.M.V. 
motor-driven tuning mechanism (1938). 

forced air cooling for high-power 
transmitting  valves;  short-wave 
therapy. 
With the threat of imminent war, 

Wireless World had, with official 
approval and collaboration, instituted 
early  in the  year  a "National 
Wireless Register" through which 
readers were able, without any lia-
bility, to have a record of their tech-
nical qualifications made available to 
the appropriate authorities.  The 
Register was later to prove a valuable 
source of technical man-power for 
war-time radar as well as for com-
munications. 

1940-44 THE SECOND 
WORLD WAR 

AMONG the immediate results of 
the outbreak of war in September 
1939 was the closing down of the 
television service and of amateur 
transmission; car radio was banned 
later.  B.B.C. headquarters "moved 
into the country" and a single-pro-
gramme service was transmitted from 
syncnronized stations to avoid giving 
direction-finding help to the enemy. 
There was a short-lived boom in 
receivers, especially in the recently-
introduced  " semi-communications " 
models, which offered an exception-
ally  good  performance  on  short 
waves. This was mainly wanted for 
the reception of news bulletins from 
overseas, and especially from neutral 
sources.  Information on short-wave 
receiving conditions was also wanted; 
for some time we published iono-
sphere forecasts provided by Cable 
and Wireless, but these were eventu-
ally stopped by the censor. However, 
no objection was raised against " do-
it-yourself " forecasting and general 
articles on propagation by T. W. 
Bennington were continued. 
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One  of the  popular 
" semi-communications" 
receivers of the early 
days of the war: the Pye 
" International "  with 
band-spreading on six 
short-wave ranges. 
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So far as Wireless World was con-
cerned, the war brought an abrupt 
change from weekly to monthly pub-
lication and, with a depleted staff, 
we did our best to meet the changing 
needs  of  readers,  especially  in 
producing instructional articles on 
new subjects: morse telegraphy was 

Sir Oliver Lodge, the pioneer of 
" syntony " (tuning), died in 
August 1940, aged 89. 

now important.  And a rather un-
expected demand arose for the treat-
ment of topics bearing no relation to 
the grim realities of the times—for 
maintaining the journal, as a cor-
respondent put it, as "one of the few 
remaining links with norma!ity." Es-
capism also manifested itself in lively 
discussions by contributors and cor-
respondents of the changes in radio 
and electronics they hoped to see in 
the brave new post-war world. The 
phrase "after the war" recurred 
constantly. 
Maintenance of interest in high-

quality sound reproduction was prob-
ably another manifestation of escap-
ism.  In this sphere an important 
war-time article was "The Acoustics 
of Small Rooms," by J. Moir. The 
kind of acoustics discussed by Moir 
had hitherto been studied mainly in 
relation to halls and large rooms. 
In spite of restrictions, readers 

were kept fairly well-informed on the 
underlying reasons why valves were 
working better and better on ever-
higher frequencies by a series of 
articles by Dr. Martin Johnson. 
Though censorship was quite dif-

ferent from that prevailing in World 
War I, it did in fact bear quite 
heavily on the contents of the jour-
nal, as most of the developments now 
emerging were being applied to pur-
poses of war. Radar and everything 

connected with it, especially pulse 
techniques, were completely banned. 
The authorities had taken us into 
their confidence about radar before 
the outbreak of war, so we knew 
what to avoid. There was a transient 
lifting of the veil of radar secrecy in 
1941, mainly as an aid to the recruit-
ment  of  civilian  technicians, 
especially from America, but we 
were allowed to print only a few 
dozen words of basic description. 
One of the few electronics deve:op-
ments which could be treated at 
length was radio-frequency heating. 
The fusion of the Institute of 

Wireless Technology with the British 
Institute of Radio Engineers and the 
deaths of Sir Oliver Lodge, of the 
German pioneer von Arco, and of 
Nipkow, the originator of television 
scanning were reported. 

1945 
WITH the end of the war in sight, 
we were able to publish the first full 
article on the fundamental principles 
of radar. Appropriately enough, the 

John Logic Baird, the pioneer 
of practical television, who 
died in 1946, aged 57. 
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author was Smith-Rose, who, to-
wards the end of World War I, had 
given our first detailed exposition of 
the amplifying valve.  Pulse modu-
lation, an offshoot of radar, was de-
scribed later, as was the proximity 
fuse, "a radio station in a shell 
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Sir Ambrose Flem-
ing, who died in 
1945, aged 95. 
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nose-cap," which made use of the 
Doppler effect. The fuse marked the 
start of the trend towards minia-
turization of components, one of the 
features of the coming decade. 
What may well turn out to be a 

strikingly accurate forecast of things 
to come was given in Arthur Clarke's 
article "Extra-Terrestrial Relays." 
C:arke contended that artificial earth 
satellites would provide the most 
effective and econo mical means for 
inter-continental  telegraph  and 
telephone communications and for 
distribut:ng  world-wide  television. 
His proposals were described in con-
siderable detail; their essential prac-
ticability has not been controverted. 

1946 
MUCH new information on radar was 
now published, but Wireless World 
considered it had come too late. Many 
of the devices, including some of 
essentially British origin, had already 
been described in American journals, 
and subsequently repeated in the 
technical Press of the world without 
emphasis on the country of origin. 
It was thought that British prestige 

" The greatest in-
vention of the war": 
cavity  magnetron 
with a peak output 
of 2.500kW, photo-
graph alongside a 
6-in rule. 
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had suffered through these delays. 
The cavity magnetron, produced by 
Randall, Boot and Sayers was con-
sidered the most important single de-
velopment. 
Parts of the inner story of radar 

development were still coming out as 
late as  1952, when Government 
awards were made to the pioneers: 
£50,000 to Watson-Watt "for the 
initiation of radar" and other awards 
ranging from £12,000 to £250 to 
twenty others. 
The Physical Society's first post-

war exhibition in 1946 showed in an 
impressive manner how deeply radio 
techniques had infiltrated into most 

branches of applied physics during 
the war years. 
In brief: London television station 

re-opened; the Decca navigational 
system described; death of Baird, 
aged 57; the German Magnetophon 
tape recorder described. 

1947 
THE first post-war Radio Exhibition 
gave a clear indication of how the 
industry had progressed during the 
past seven years. Equipment of every 
kind was better designed and better 
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The proximity fuse, " a radio station 
(sending and receiving) in the nose of a 
shell." 

One of the first 
photographs  of 
radar equipment to 
be released: an 
underground station 
for location of 
enemy aircraft and 
fighter control. 

174 F *1 7 .1; s 
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made, while the uses of radio and 
radio-like devices had been vastly ex-
tended, partly thanks to miniaturiza-
tion and tropicalization.  In com-
munications, the greatest advance had 
been in pulse modulation techniques 
and in the attainment of a high de-
gree of secrecy by the use of centi-
metric waves in narrow beams. 
The Williamson amplifier design, 

published this year, seemed to satisfy 
the most exacting requirements of the 
" high-fidelity " enthusiasts and soon 
variants of it were to appear in many 
countries. It was the first design for 
home construction to exploit the use 
of direct coupling and meticulous de-
sign in the output transformer to re-
duce phase shifts and to enable a 
high degree of negative feedback to 
be used with stability. 
The Marconi Company celebrated 

its 50th anniversary. 

ei""lks 

Sir Edward Appleton, whose 
pioneer scientific work paved 
the way for radar. 

Sir Robert Watson-Watt who 
directed the initial investi-
gations into the use of radio 
wave reflections for the loca-
tion of aircraft. 

1948 
THE transistor, probably one of the 
half-dozen most significant radio de-
vices of the half-century, was an-
nounced.  What was now briefly 
described was the original point tran-
sistor produced by Shockley, Bardeen 
and Brattain in the Bell Telephone 
Laboratories. 
The International Radio Conven-

tion, the first to be held since 1938, 
issued its decisions.  Since the pre-
vious Convention in 1938, the highest 
frequency allotted had risen from 
200Mc/s to 10,500Mc/s. 
In brief: Appleton awarded the 

Nobel  Prize  for  ionosphere  re-
searches;  British  sub-miniature 
valves, lOmm diameter, 25-mA fila-
ments introduced by Mullard; fre-
quency-shift keying now widely used 
for high-speed telegraphy; mobile 
radio licences granted more freely by 
the G.P.O. 

1949 
AROUND this time there was much 
discussion of television standards. In 
the previous year the Postmaster-
General had decided the 405-line 
British system was to be retained 
"for a number of years ": later, an 
international study was made to de-
cide upon the standards for the con-
tinent of Europe.  Wireless World 
now decided the British system was 
even better than had been originally 
thought, being economical in both 
bandwidth and receiver cost.  Its 
general adoption was therefore advo-
cated and much information was pub-
lished on line standards in relation to 
true definition in both horizontal and 
vertical planes. 
In brief: commercial radar began 

to make spectacular progress; printed 
circuits were coming into the lime-
light; a new Wireless Telegraphy Act, 
extending the P.M.G.'s powers and 
allowing him to control interference, 
was passed. 

1950 
TELEVISION was now beginning to 
spread over the country and, as a 
result, the tunable receiver appeared. 
It was more usual, though, to pro-
vide interchangeable tuning units for 
the various channels. In anticipation 
of v.h.f. sound broadcasting, the pro-
vincial television stations were fitted 

" There may possibly be a 
sufficiently conducting layer in 
the upper air. . . ". Oliver 
Heaviside, the centenary of 
whose birth was celebrated in 
1950. 

with a superstructure carrying a slot 
aerial. 
At the British Sound Recording 

Association's  exhibition  331-r.p.m. 
records (which had been exported for 
some time) made a first appearance. 
In addition to longer playing time 
they offered, thanks to the use of 
improved moulding material, lower 
surface  noise, increased  dynamic 
range and longer life. 
In brief: centenary of Heaviside's 

birth; television boom in America (21 
million sets sold in 1949). 

1951 
WHAT amounted virtually to a new 
use of radio technique was now com-
ing into prominence. As long ago as 
1932 it had been known that radio 
waves were reaching this planet from 
outer  space;  in  1948,  localized 
sources of emission, since known as 
radio stars, had been detected. Now 
radio astronomy—the use of the so-
called radio telescope—was made 
possible by improved low-noise re-
ceiving techniques. The famous sta-
tion at Jodrell Bank, with its huge 
steerable "dish," had already begun 
probing into space at distances far be-
yond the range of optical telescopes. 
In brief:  Interest in electronic 

computers began to widen; much dis-
cussion on frequency versus ampli-
tude modulation for v.h.f. broad-
casting; marked growth of mobile 
radio telephony, including installa-
tions in London taxicabs; tape re-
corders the centre of interest in 
sound reproduction. 
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1952 
SOME of the exhibits at the Physical 
Society's annual exhibition showed 
how widely electronic techniques 
had now been adopted for " run-of-
the-mill " industrial processes, as op-
posed to their original laboratory 
uses.  In the textile industry it was 
being used for measuring the tension 
of yarn and for showing irregularities 
in its weight per unit length. Super-
sonic waves were being used as a 
matter of routine for the detection 
of flaws and for determining thick-
nesses with high accuracy.  Perhaps 
the most important of all was the 
growing use of electronic controls in 
the chemical industry. 
Detailed information came from 

the U.S. Bureau of Standards on "a 
new kind of v.h.f. propagation," later 
to be known as "ionospheric scatter." 
Weak but consistent signals on a fre-
quency of 50Mc/s had been received 
over a period of many months at a 
distance of 774 miles.  The power 
used was 23kW, the signals being 
radiated from a high-gain aerial set 
at an elevation angle of seven de-
grees. 

1953 
FOR nearly a quarter of a century 
there had been agitation for control 
by law of man-made interference 
with radio reception. In 1933 a com-
mittee had been set up at the sug-
gestion of Wireless World to investi-
gate the possibilities but the labours 
of that committee and of various suc-
cessors had failed to produce an 
agreed basis for legislation. Now, at 
last, the Postmaster-General, using 
powers conferred on him by the 
Wireless Telegraphy Act of 1949, 
made a start by issuing regulations 
for the compulsory suppression of 
interference from  newly-built in-
ternal combustion engines. 
A minor difficulty in presenting in-

formation  on a rapidly  growing 
science is that the terminology, some-
times hastily and arbitrarily chosen, 
i3 often quickly out-dated by develop-
ments.  One of the words about 
which ambiguity had long existed 
was "electronics." Transistors were 
now coming into general use and the 
fact was recognized by the addition 
of the words "and semiconductors" 
to the official definition. 
In brief: The Coronation broad-

cast, the B.B.C.'s most ambitious un-
dertaking, relayed on television to 
the Continent; 50th anniversary of 
the first international radio confer-
ence. 

Edwin H. Armstrong, pioneer of 
frequency modulation and among 
the earliest workers in regenera-
tion, super-regereration and the 
superheterodyne. 

1 

(Copyright: Int. Tel. Union.) 

/-

Radio-astronomy: two spaced paraboloids for producing a 
multi-lobed interference pattern (Cambridge University). 

A 
Interest in sound reproduction: G. A. Briggs' demonstration of com-
parisons between reproduced and " live " musical performances filled 
the Royal Festival Hall, London. 
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1954 
WE had the sad duty of recording 
the death, by his own hand, of Edwin 
Armstrong, one of America's most 
distinguished radio pioneers.  His 
most important work had been in 
the fields of valve regeneration, the 
superheterodyne receiver, super-re-
generation and frequency modula-
tion. He had been involved in much 
patent litigation. Only a few weeks 
before his c'eath Armstrong had writ-
ten a lette for our correspondence 
columns  to  keep  the  history 

1955 
NARRO W-BAN D ionospheric 
" scatter " transm'ssion, first reported 
some years earlier, had now been 
tested up to ranges of 1,250 miles on 
the v.h.f. band. This year attention 
was turned to tropospheric u.h.f. 
scatter, offering ranges up to 200 
miles with a much \Vizier bandwidth. 
Both systems called for highly direc-
tional aerials and, between them, 
were thought to have a useful future 
for communication at ranges too long 
for normal v.h.f. and too short for 

reliable  high-frequency  working. 
Electrostatic  loudspeakers  had 

hitherto been considered incapable of 
reproducing low notes. The descrip-
tion (by P. J. Walker) of a wide-range 
electrostatic speaker, work.ng from 
40c/s upwards, caused great interest. 
"Automation," the witch-word of 

the year, enjoyed a short-lived vogue. 
Though there was some uncertainty 
as to its precise meaning it did 
clearly signify more work for indus-
trial electronic control devices. 
In brief: Atlantic telephone cable 

laid; B.B.C. started f.m. broadcast 
service. 
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B.B.C. equipment 
for converting the 
French 819-line pic-
tures to the British 
standard. 

No, Sir! This is the set and that is the 
converter.  (Misgivings were being 
expressed about the technical difficul-
ties of adapting existing television 
receivers for reception of the pro-
jected Band Ill service.) 
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straight" on the early development 
of the triode.  Nobody, he con-
tended, had made a serious study of 
how it worked until six years after 
it had been introduced. 
Parliament passed an Act setting 

up  the  Independent  Television 
Authority.  As a result, there was a 
minor revolution in the design of 
television receivers, which in future 
would have to work on Bands I and 

In brief: Printed circuit techniques 
now widely used; ferrite rod aerials 
in  portable  receivers;  permanent 
" Eurovision " television links set up 
on the Continent; interest in high-
quality sound reproduction reached 
new heights. 
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Doppler  naviga-
tion  equipment 
(Marconi)  in a 
Viking aircraft. 
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1956 
BY now transistors had ousted valves 
in hearing aids and some all-transis-
tor  "personal  portables"  had 
appeared.  But the transistor was 
still incapable of equalling valve per-
formance at the higher frequencies 
and some of these sets had valves in 
the. r.f. and i.f. stages, with transis-
tors in the a.f. section. 
For  point-to-po:nt  radio-tele-

graphy the teleprinter had been 
steadily replacing older  methods. 
Accuracy and speed had been pro-
gressively improved by refined and 
highly developed methods of "clean-

1951 
THE terms psycho-acoustics and 
psycho-optics were by now becoming 
fa:rly familiar and it was real:zed in-
creasingly that the "classical mech-
anist:c approach" (Id not provide 
solutions to all the problems of elcc-
tr:cal commun:cation. As Dr. Colin 
Cherry pointed out in an important 
article, that approach often ignores 
the real purpose, wlfch is to transmit 
information from person to person. 
Cha'ns of communication  should 
so meti mes be modified to suit psy-
cholog:cal needs. 
An cxc:ting event was the recep-
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Experimental tro-
pospheric scatter 
station at Start 
Point:  frequency 
8,58Mcls,  power 
10kW. 
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ing up" the received wave form. 
We were able to take our courage 

in both hands and assert that the 
British television receiver was virtu-
ally standard.zed at last.  "For the 
first time it is possible to put for-
ward a general description of a re-
ceiver  which  will  apply  with 
remarkable accuracy to the great 
major:ty of modern  sets."  The 
" straight " r.f. amplifier had dis-
appeared some years earl'er and 
tubes were getting bigger; 17-in was 
now the most popular. 

In beef: Decca introduced "true-
motion" radar, Ampex televis:on tape 
recorder announced; Shockley, Bar-
deen and Brattain awarded Nobel 
Prize for work on transistors. 
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tion at many places in Britain of 
signals from the 1-watt transmitter in 
the first of the Russ:an artificial satel-
lites. 
In brief: Marconi Doppler nay.ga-

f on system for aircraft described 
first British all-trans'stor digital com-
puter (Metropolitan V:ckers). 

1958 
THE introduction of an experimental 
all-trans'stor televis:on receiver gave 
an indication of the notable advances 
in transistors, which could now work 
at v.h.f. and also deal with consider-
able power. 
Generally  speak:11g  Wireless 

World has through the years stuck 
closely to its last and, except when 
our specialized interests are directly 
affected, has taken little notice of the 
great social, econom:c and political 
changes of the half-century. We have, 
though, commented on the fact that 
the emancipation of women has had 
cueously little effect in technical 
radio, which rema'ns an almost ex-
clusively male preserve.  This year 
we reported that Kathleen A. Gough 
had the distinction of being the first 
woman in nearly sixty years to be 
elected to full corporate membership 
of the I.E.E. 
In brief: 11 milion l'censed stations 

in U.S.A. (against under 1,000 when 
we started in 1911), stereophodc re-
production commercially established. 

1959 
AN article on automatic error cor-
rection in multiplex teleprinter work-
ing showed in an impressive way 
how  radio-telegraphy  had  been 
improved and refined during recent 
years.  It was suggested that, on a 
poor " unprotected " circuit produc-
ing one error per hundred characters, 
the introduction of automatic repeti-
tion of detected errors might well 
reduce the error rate to one character 
in 10,000. 
Within the &loll space of ten 

years the digital electronic computer 
had grown from a university or 
Government laboratory curiosity into 
a fully developed and engineered 
commercial product. So far most of 
them had been " scientific " com-
puters, but machines for business 
data processing were rapidly emerg-
ing. 
Two " quiet " microwave ampli-

fiers, the maser and the parametric 
amplifier,  were  described.  Both 
offered a solution of one of the most 
basic problems of radio—how to im-
prove signal/noise ratio. 
In  brief:  much  discussion  of 

stereophonic  reproduction;  B.B.C. 
serving 98.7% of population with 
television and 96.4%  with v.h.f. 
sound. 

1960 
THE idea of radio communication 

via artificial earth satellites, which 
seemed little more than "a pleasant 
exercise in speculation" when first 
put forward by Arthur Clarke in our 
pages 15 years earlier, now began to 
look much nearer realization.  The 
practical possibilities of using both 
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A. D. Blumlein whose early 
and thorough investigations or 
stereophonic recording ond 
reproduction were " re-dis-
covered " in 1958. 
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passive (reflecting) and active (re-
transmitting)  satellites  were  dis-
cussed in an article by R. J. Hitch-
cock, who drew attention to the need 
for early international agreement on 
the allocation of suitable frequencies 
for the purpose, preferably in the 
band 2,000-6,000Mc/s. 
Tribute was paid in an article by 

M. G. Scroggie to the memory of 
A. D. Blumlein, one of the most 
talented, versatile and prolific of 
British  electronics  technologists. 
During his tragically short working 
life of 17 years Blumlein was granted 
132 patents—one every 46 days! "It 
is significant that the E.M.I. equip-
ment of the Alexandra Palace [tele-

vision] station, almost every part of 
which owed something to Blumlein, 
made straight up from drawings to 
begin the world's first public high-
definition service in 1936, was still 
in use in 1950." 
The death of Dr. G. W. 0. Howe 

severed a link with our earliest days, 
since when he had been prominent in 
academic wireless circles.  For 30 
years he had been Technical Editor 
of our associated journal Wireless 
Engineer  (now  Electronic  Tech-
nology). 

1961 
IT is easy enough to see in proper 
perspective the progress made during 
the first quarter-century covered by 
this survey and to say with con-
fidence that at the end of it elec-
tronics technology was rapidly moving 
into Phase III, the era of high-
definition television, industrial elec-
tronics,  microwaves  and  radar. 
Enormous advances have been made 
during our second quarter-century, 
but have we in fact moved into a 
distinctly new phase of development 
during the period? If so, when and 
why? Has anything been introduced 
to compare with such far-reaching 
developments  of  the  1911-1936 
period as the amplifying/oscillating 
valve, the exploitation of the h.f. and 
v.h.f. bands, telephony, sound broad-
casting and scientific electronics? 
All  those questions are more 

appropriate to a debating society 

meeting than subjects for dogmatic 
pronouncements.  It  would  be 
ridiculous to deny, though, that most 
of the techniques of 1936 have been 
refined almost beyond recognition 
and that many basically new things 
have come in. Of these, outstanding 
examples are transistors and masers, 
both of which depend on recent ex-
tensions of man's knowledge of the 
nature of matter. 
Looking back over the longer 

term, it seems impossible to find a 
yardstick to measure the tremendous 
progress of the full half-century. 
Nearly all the activities with which 
we and our readers are now con-
cerned had not even started when we 
began in 1911.  A Rip van Winkle 
from our Volume I, resuming his 
readership during  the  past  few 
months, would find most of our 
present contents entirely beyond his 
comprehension. 
But our Rip Van Winkle of 1911 

would discover one thing to seize 
upon.  In his day, range of com-
munication was the simple yardstick 
and the main criterion of progress; 
since wireless began each successive 
increase of distance had been a land-
mark. Remembering that Clifden, 
the wonder-station of his time, had 
just managed to achieve a depend-
able range of 2,000 miles, he would 
read with amazement of "successful 
communication out to a distance of 
23 million miles" with a space 
vehicle. And would he be far from 
the truth in thinking that increase in 
range gives a fair measure of the 
achievements of the half-century? 
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The Puerto Rico ground station for working to the " Courier " satellite. 

Wir, 
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Tape Cassette for the Blind 

NEW "TALKING BOOK" MACHINE 

Tape cassette in 
position on its 
playing deck. 

AFTER a thorough field trial in one hundred blind per-
son's homes, a new "talking book" tape cassette 
reproducer will be introduced in a few months by the 
Royal National Institute for the Blind. It is hoped that 
this new tape reproducer will completely replace the 
present talking-book long-playing record reproducers 
within the next few years. 
Apart from the usual advantages that tape has over 

disc of being more durable and less easily damaged, for 
this particular application tape has the additional ad-
vantage of enabling the recording and copying to be 
carried out by the Institute itself rather than by an out-
side company, so that there is less delay in providing 
" readers " with their choice. 
In the new tape reproducer the speech is recorded on 

1-in tape using 18 tracks. Up to 1,50Cft of tape can be 
used in one "book," giving a maximum total playing 
time of 20 hours.  The tape, the take-up and supply 
spools as well as the replay head are all housed in a 
cassette.  In use this cassette is simply placed on the 
deck so that it engages with the tape drive spindle and 
is connected via a jack plug to the replay amplifier and 
loudspeaker. 
The size of the whole cassette is kept down to only 

8iin by 101in by 2in by mounting the supply spool on 
top of the take-up spool. The tape passes from one side 
of the supply spool to the other side of the take up spool 
so that the tape which is momentarily on neither spool 
is slightly inclined to the horizontal. The tape is driven 
solely by the take-up spool wh.ch engages with the 
driving spindle when the cassette is placed on the deck: 
the supply spool is pulled round by the winding of the 
tape on to the take-up spool. Depending on the amount 
of tape on the take-up spool, the tape speed thus varies 
from about 3 to 7in/sec. This speed change does not alter 
the speech pitch since the recording is made with an 
equally-varying speed on the same cassette.  The 
changing tape replay frequency response due to the same 
speed variation is compensated for by an opposite res-
ponse when recording. 
A recorded announcement indicates the end of each 

track. The listener then simply stops the drive mech-
anism, turns the cassette over so that the full take-up 
spool becomes the new supply spool, and then restarts 
the drive to replay and the next tape track. 
Two safety devices operate should the listener not 

switch off at the end of the track. Frst, the track end 
recorded announcement is followed by a high-pitch 
whistle.  The replay head output produced by this 
whistle is rectified and then used to cut off a valve whose 
anode current flows through the hold-on solenoid of the 
motor supply switch.  When the valve is cut off this 
switch thus opens and stops the tape drive motor. The 
second safety device operates in the unlikely event of this 
whistle  switch-off arrangement  failing.  It consists 

simply of a slipping clutch on the take-up spool which 
prevents the tape from bcing pulled off the supply spool. 
Spring-loaded pads bear on the tape on the spools to 
prevent tape spillage if the spools are inadvertently hand 
wound in the wrong direction. 
A portion of speech can be repeated by turning the 

cassette over, playing a portion of the next track (which 
is equivalent to winding back a portion of the first track) 
and then turning the cassette over again to replay the 
desired portion. 
The tape replay head is mounted near the middle of a 

lever which is pivoted at one end and fitted with cogged 
teeth at the other. These teeth engage a spring-loaded 
ratchet wheel so that, when a button is depressed, the 
wheel advances one step and the head is moved opposite 
to the adjacent track. This must be done every second 
time the cassette is turned over on the deck. The head 
can be returned opposite to the first track by a relatively 
simple adjustment which does not entail opening the 
cassette. This would normally be done when the " book " 
is returned to the library, but could be carried out by a 
skilled user. 
This tape reproducer is a development of the model 

described on page 32 of the January 1954 issue of 
"Wireless World." 

Novel Hearing Aid 
USING A " WIRELESS " EARPIECE 

TELEX in the United States have recently developed 
a new type of hearing aid, called "Telex Radiant," that 
is actually a transmitter and receiver built into a pair 
of spectacles.  A miniaturized transmitter located in 
the temple bows accepts sound waves, converts them 
into electrical energy and transmits them through the 
air to the receiver locred in the ear. The receiver picks 
up the signal, amplifies it, and converts it back to sound 
waves in the ear canal. The "Telex Radiant" uses 5:x 
miniature transistors. 

Pair of spectacles equipped with the "Telex Radiant" hearing 
aid. At the bottom left is shown the receiving unit: this is 
normally fitted inside the ear. 
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1. - BASIC DESIGN CONSIDERATIONS 

CIRCUIT DETAILS AND 

PERFORMANCE 

By E. JEFFERY, A. M.I.E.E 

LOW-COST STEREO AMPLIFIER 
SOME years ago the writer published in this 
journal' a design for a high-gain phase-splitting 
circuit which, using only two valve stages, provided 
a gain to either output terminal of approximately 
1,000. As an illustration of the principles described 
an amplifier design was also given using KT.66's 
as triodes in the output stage.  Although intended 
essentially to be a design article many readers chose 
to regard the amplifier as a high-quality system (we 
didn't use the term "high fidelity" much in those 
days) as it gave a distortion harmonic content of 
less than 0.5%. 
The phase-splitting circuit was later used fairly 

widely in commercial amplifiers, e.g. the R.C.A. 
Orthophonic, and has also been used in the design 
of industrial equipment. Mullard have published 
a " starvation " version of the circuit2, whilst more 
recently in this journal' and in Electronic Technology" 
A. R. Bailey has evolved single-ended versions of the 
circuit for special purposes. 
Principle of the High-gain Circuit. —G. W. 
Short has recently surveyed', very exhaustively, this 
and circuits of a similar nature, and it will only be 
necessary to restate the principles involved very 
briefly. 
Let us first consider the circuit to the right of A-B 

in Fig. 1; the stage V2 has the general configuration 
of a divided load phase-splitter, the anode load is 
Rs and the effective cathode load consists of R2 in 
parallel with RI; since h.t.+ and h.t.- are at the 
same a.c. potential, it is immaterial from the point 
of view of V2 whether the point C of R, is returned 
to the positive or to the negative rail. Consequently, 
if the value of R, and R2 in parallel is made equal to 
R, then, for a given impressed voltage between A 
and B, the output voltages Vo, and V„ will be equal. 
There is no a priori reason why R, and R2 should be 
made equal but the author chooses to make them 
so to make the sums easier because then R, = R2 
=2123 for equality of output. 
From our general knowledge of such circuits we 

know that Vo, (=V02) will be slightly less than VA„ 
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since the grid-cathode voltage of V2 will be such that 
1702 = VAR  V g• 

If we choose a triode of the following characteristics 
for V2; g,,, = 8.5 mA/V, o = 40, r4 = 51a1 and make 
R1 = R2 = 100k LI and R4 = 50k SI, then VoI N AB 
will be about 10 or Va will be about 1/11 of \cll. 
Now R4 and R6 are in parallel so that the effective 

R4.126 
grid—cathode impedance Ra' =  . The current 

R4 + Rs 

flowing through this impedance will be i,„ = -vo 
R' 

and this current is supplied from the anode circuit 
of VI. Viewed from A-B, the input impedance will 
be V„„/Va or, in terms of V„ this impedance will be 

VAB VAB - R'a. We have already seen that - - may be 
Vf, 
about 10 (actually 11 in our calculated case) so that 
the effective impedance presented to the anode 
circuit of VI is some 10 times the physical grid-
cathode impedance of V2. 
The d.c. required for the anode of VI sets a limit 

to the maximum permissible value of R4 and these 
d.c. considerations will usually fix R4 at a value from 
100k n to about 1M fl. 
In our practical case R4= 820k 0 and R5 = 2.2M1) 

so that R', = 5981a.  We have also seen that VAL,/ 
Va may be about 10 so that the apparent input im-
pedance to the right of AB becomes of the order 
10 x 598k11  6MIL As we have seen, this appears 
as the anode load to the pentode VI and the value 
is in the same world as the a.c. resistance of the 
pentode. By this means we can realize a substantial 
proportion of the µ of the pentode as gain and since 
this z may be very high (frequently of the order of 
x 5000) it is possible to achieve a gain of the order 
of 3000 to either output point, without much diffi-
culty. 
Even with separate valve envelopes for VI and V2, 

the circuit offers substantial benefits of gain over 
any other similar arrangement: the recent introduc-

185 



Fig. I. Basic circuit of high-gain phase splitter. 

tion of a suitable audio-frequency triode-pentode, 
the Brimar 6BR8, enables these benefits to be 
achieved in a single envelope. The values shown on 
the circuit of Fig. 1 do, in fact, relate to a 6BR8; 
with an h.t. supply of 300V the values shown give 
a gain of over 3000 times (to either output V°, or 
V02). At 10V r.m.s. output the measured distortion 
was 0.6%. This distortion was almost entirely second 
harmonic in content. The a.c. and d.c. loads on VI 
are very different and the circuit component values 
were therefore finally determined experimentally 
to give a reasonable compromise between the some-
what conflicting factors of gain and available output. 
It will be seen that the circuit operates in a semi-

starvation condition which has the effect of raising the 
available o considerably above the value given in the 
relevant application report; the makers characteristics 
for the pentode portion are quoted as go, = 5.25 
mA/V and r0 ----- 500k Li for a bias resistor of 80 ohms 
and a cathode current of 12.8mA.  This gives a 
computed value of IL = 2600, which is less than the 
gain which we can realize; it follows therefore that 
by operating the pentode stage in a lower current 
regime the available µ is significantly increased, in 
fact the anode current under our chosen condition of 
operation is less than 0.25mA.  A circuit virtuoso 
could probably soar to even greater heights of gain in a 
cadenza on this theme. 
In the practical application of this circuit some of the 

gain is deliberately thrown away in the interests of 
low frequency stability when negative feedback is 
applied over the whole amplifier, thus in the applied 

version the bypass capacitor on V2 bias resistor is 
omitted. 
Advantages of the Circult.—It is, of course, easy 
to achieve the same total gain by other means using 
more stages but in addition to the obvious economy 
in valves and components there are substantial 
advantages to be obtained in achieving a large gain 
in as few stages as possible since this gain is thereby 
associated with a correspondingly smaller number of 
phase-shifting networks. This greatly simplifies the 
application of negative feedback over a whole ampli-
fier system; in fact the real virtue of the circuit 
resides in this property and it is this which makes it 
most suitable for inclusion in a design which has to 
be constructed by readers who, for all I know, may 
not possess wide-range oscillators, phase-sensitive 
valve voltmeters, long persistence oscilloscopes or 
even transfer function analysers! 
Comparison with Other Two-valve Phase-
splitter Arrangements. —There are, of course, 
many other methods of connecting two (similar 
or dissimilar) valves in a phase-splitting arrange-
ment; we must of course regard any two-valve 
combination in a single envelope as two valves for 
the purpose of the act. 
The following table sets out the gains available 

with different valve combinations, for comparison 
purposes. 
It is seen therefore that the circuit of Fig. 1 offers 

very substantial advantages of gain over any com-
parable arrangement. 
Advantages of the Circuit for Stereo Use.— 
We have already seen that the circuit of Fig. 1 
can save a complete valve compared with other 
methods of phase splitting, for equivalent gain; 
the saving of one valve has not tended to be a matter 
of prime importance in recent years but with the 
advent of stereo a possible saving of two valves 
becomes well worth having. It must be a matter of 
regret to manufacturers that only two channels 
were adopted for stereo but even so the ark-like need 
for two of everything is a strain on most pockets. 
The high gain permits another substantial benefit, 

however. As designed, a gain of well over 2,000 is 
obtained from the phase splitter; if we use the circuit 
to drive EL84s which requires 8V r.m.s. grid drive, 
the input signal without negative feedback is some 
3mV; when overall feedback of 20dB is applied 
the overall sensitivity is better than 40mV.  This 
enables the relatively insensitive ceramic type of 
pickup to be fed directly into the main amplifier 
and, if desired, it is possible to dispense entirely 
with a pre-amplifier. 
The author is of the opinion—and will no doubt 

live to regret it in the correspondence columns— 

Valve 
Combination 

Triode 
-I- 

Triode 

Triode 
+ 

Triode 

Triode 
-I- 

Triode 

Pentode 
4 

Triode 

Pentode 
+ 

Triode 

Typical Valves ECC83 
(both sections) 

ECC83 
(both sections) 

ECC83 
(both sections) 

EF86-i- 
EF86 (as triode) 

6BR8 
(both sections) 

Method of 
Connection 

Triode amplifier 
+ divided load 
splitter 

See-saw Schmitt (long- 
tailed pair) or 
cathode-coupled 

Pentode ampli- 
fier+ divided 
load  splitter 

As in Fig. 1 

Gain  54 62 27 200  3500 
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Fig. 2. Block diagram of 
either channel of stereo 
power amplifier. 

38mV 

2.8mV 

PENTODE TRIODE 

6BR8 

OUTPUT 
PENTODE 

E184 ULTRA-LINEAR 
MODE) 

EL84 

OUTPUT 
PENTODE 

OUTPUT 
TRANSFORMER 

'9 WATTS 
OUTPUT 
IN 161). 

BASIC GAIN 
APPROX 4200, 

that with a good pickup and loudspeaker system 
the modern pre-amplifier with its multiplicity of 
possible settings is more trouble than it is worth. 
One example has 14 panel controls alone, if we 
assume that a 2dB change of level is just discernible 
on the tone controls then there are some 1,200 pos-
sible combinations of tonal quality alone for a given 
volume, and the probability of the domestic user 
selecting the optimum setting is low.  If any 
reader doubts this suggestion let him play the same 
record on different days and on the two occasions 
let him set the controls with his eyes shut; the com-
parison, even of volume setting, will be a little daunt-
ing. We also have it on the excellent authority of 
Mr. P. J. Walker that " With a very good loudspeaker 
it should seldom be possible to improve the balance 
professionally. achieved at the transmitting studio." 
Even the impressive unit referred to earlier, which 
aims to be all things to all men, is not really complete 
as no provision is made for equalizing Edison Bell 
cylindrical records. 

OVERALL NEGATIVE FEEDBACK I+ AB = 14 

I2Vr.m.s. 

For those who do wish to have auxiliary bass and 
treble controls the amplifier sensitivity is sufficient 
to permit the insertion of passive networks between 
a crystal or ceramic pickup and the amplifier. 
One final advantage associated with the saving of 

two valves is, of course, the reduction in total size, 
which can significantly affect the cost of the cabinet 
or enclosure required. 

Design of a 9W +9 W A mplifier 

The circuit has been applied to the design of a 
9W ± 9W Stereo power amplifier using EL84s 
in the " ultra-linear " mode as the output stage, a 
block schematic of either channel is given in Fig. 2. 
Although the output valves are nominally rated 

for 11 watts output the author has the same trouble 
as a previous contributor, G. W. Short, for whom 
circuits never do what the manufacturers or designers 
claim, and has, therefore, deliberately down-rated 
the amplifier output. He also holds another heretical 

Fig. 3. Circuit diagram of either channel of power amplifier and power supply unit for both channels. 
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TO CATHODE CIRCUIT 
OF VI 

R8 

(AS EXISTING) 

Fig. 4. Stereo balance 
modification. 

-HT. 

R22 
8.2k 

R23 
6 8k 

RV2 
20k 

FROM SECONDARY 
OF OUTPUT 
TRANSFORMER 

belief, that amplifiers should give something like 
the designed performance, even when only unmatched 
valves are available and without the need for setting 
phase-splitter balance controls. 
The complete circuit for a single channel together 

with the power supply system required to serve 
both channels is given in Fig. 3. 
VI and V2 constitute the pentode and triode sec-

tions respectively of a 6BR8 and as pointed out 
earlier the circuit differs slightly from Fig. 1 in 
that there is no bypass capacitor across the bias 
resistor of V2.  In this form the gain of the phase-
splitter from the VI grid to either output grid, in-
cluding the loading effect of the resistor R,. (or 
R, 1) was measured to be 2,300, a number of proto-
types produced values of gain within 10% of this 
value without any special precautions in the selec-
tion of components. 
Overall negative feedback is derived from the 

secondary of the output transformer and applied 
through the feedback resistor R18 to resistor R8 
in the cathode circuit of VI. The average overall 
gain of the system from VI grid to the output trans-
former secondary load is some 4,200 so that, for a 

R8 15 1 
feedback ratio B =  =  , the 

4,700 + 15  314 
4,200 

calculated  feedback factor 1 + AB = 1 + 
314 

= 13.4 which is equivalent to 23dB. This compares 
very well with the measured value of 23dB. 

Stereo Balance Arrangements. —A number of 
factors operate which can lead to an overall difference 
in the acoustical performance between the two 
channels, in particular: 
(a) The ideal siting of loudspeakers may not be 

feasible in domestic surroundings. 
(b) It is quite usual to create a stereo system from 

existing " bricks " and this may lead to the 
employment  of loudspeakers which  have 
different characteristics. 

(c) There may be differences in the basic sensi-
tivity of the pickup between the two channels. 

It is usual therefore to provide some method of 
adjusting, on a pre-set basis, the balance, or relative, 
gains of the two channels. 
The best method of achieving this depends on 

the overall system chosen and therefore two alter-
natives are offered. 
If no pre-amplifier is used. —In this case the 
control RV, and its counterpart in the RH channel 
will be two sections of a ganged volume control, 
and this control will be the main volume adjust-

ment of the system. The balance control can then 
take the form of an adjustment of one of the channel 
amplifier feedback resistors.  Since the range of 
adjustment is small (about 4idB) and since there 
is a generous margin of stability in the amplifier 
the adjustment needed makes no significant differ-
ence to the designed performance. 
To provide the variation required the feedback 

resistor R19 on one of the amplifiers is replaced 
by the arrangement of Fig. 4. 
If a pre-amplifier is used the main volume 
control will normally be associated with the pre-
amplifier so that the input volume control RV, 
of Fig. 3, and its related component in the RH 
channel, will be redundant.  Two methods of 
providing the stereo balance adjustment are, there-
fore, available: 

(a) An adjustment of one channel can be 
provided as shown in Fig. 4, in which 
case the input volume controls can be 
replaced by fixed resistors of say IM 0, 

or (b)  the input volume controls can be replaced 
by  ganged  logarithmic/antilogarithmic 
potentiometers following the 10% law. 
In this system the LH channel is con-
nected  to  a logarithmic  potentiometer 
reversed, and the RH channel is connected 
normally to antilogarithmic potentiometer 
as shown in Fig. 5. This method has the 
advantage that no internal modification to 
either amplifier is required and the inser-
tion loss of the balance circuit at the mid-
position is less than 1 dB. 

The gain adjustment is then differential over 
the whole range of maximum to minimum, but in 
practice this wide range of adjustment can some-
times be an embarrassment and of course the cost 
of this type of control is considerably higher than 
the simpler arrangement of Fig. 4. 

Power Supply Unit 

The power supply unit is common to both ampli-
fiers and consists of a standard mains transformer 
feeding a GZ34 rectifier operating in the capacitor-
input condition. 
Although in recent years there has been a ten-

dency to adopt resistor-capacitor smoothing for 
small amplifiers, in this instance choke-capacitor 
smoothing has been adopted for the following 
reasons: 
(a) The combined current of the two amplifiers 

is quite high (approximately 180mA) and com-
mon resistive smoothing would not be practicable. 
(b) The regulation of the h.t. system is not sig-

nificantly affected by drawing current for a pre-
amplifier or tuner unit. 
A single heater supply has been provided to feed 

all valves in the main amplifiers (other than the 
rectifier).  This supply is earthed on one side and 
there may be some further advantage, from a hum 
point of view, if a true or artificial centre tap were 
provided.  A separate heater winding is provided 
for use with a pre-amplifier or tuner unit.  If this 
supply is used alternatively for a pre-amplifier or 
tuner unit care should be taken to ensure that 
the earthing arrangements cannot lead to a short 
circuit, as some commercial f.m. tuners have internal 
earth connections to the heater circuit. 
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The h.t. circuit is capable of providing a current 
up to 20mA to a separate pre-amplifier or tuner. 
Any auxiliary unit should have its own adequate 
decoupling circuits to ensure that the overall system 
remains stable. 
To simplify the construction of the amplifier 

all the smoothing electrolytic capacitors are pro-
vided in the form of two 64 + 1001iF units. The 
64µF portion of the can mounted in the LH portion 
of the chassis serves as the rectifier reservoir and 
the associated 100µF section acts as the choke 
filter capacitor.  The other can provides the 64µF 
for smoothing to the early stages of the LH ampli-
fier and the 100µF serves the same function to 
the RH channel.  There is no significance in the 
difference in value, the selected components are 
combined in this particular way and there is no 
measurable difference in the 100-c/s hum level 
between the two channels of the amplifier. 

Measured Perfor mance of the A mplifier 

The  following  measurements  were  taken  on 
one channel of a representative prototype with the 
overall negative feedback applied. 
Input  Sensitivity. -38mV at 400c/s applied  to 
the input produced 12V across a 16-ohm load 
connected at the output transformer secondary. 
Power Output. —With the conditions given in the 
foregoing paragraph, the 12V across a 16-ohm purely 
resistive load was equivalent to 9W power output. 
Distortion. —At 9W power output in the 16-ohm 

Balance of Channel Gains. —The overall gains of 
the left-hand, right-hand channels with the gain 
controls at maximum were within  dB of each 
other (this was also true when dissimilar trans-
formers from different manufacturers were used 
in the two channels). 
Additional Measured Data. —Other measurements 
taken, including internal measurements on the 
phase splitter and the overall loop gain character-
istics, are given in Appendix I. 
Comment on Measured Performance. —The measure-
ments relate to a typical prototype; by selection of 
output valves and accurate adjustment of supply 
voltages it was possible to improve the distortion 
content to less than 0.1%, on the other hand the 
worst combination of available valves and output 
transformer gave 0.24% total distortion. 
One of the most important features of any ampli-

fier is its ability to perform adequately under con-
ditions other than those obtaining in the closely 
controlled world of measurement.  A. J. Kander 
suggests6 that all amplifiers should be stable under 
conditions ranging from half the nominal load 
impedance up to open circuit and also suggests 
that the amplifier should be stable with 0.1-pF 
in shunt with the load.  He finds, however, that 
many " amplifiers seen by the author have not 
been capable of meeting such a stability test." 
One famous amplifier at least is known to dislike 

the shunt capacitance of long loudspeaker leads and 
by the geographical limitations which stereo imposes 
it is often necessary for loudspeaker leads to run 

considerable distances. 

Harmonic order 

Distortion Pi, .. 

2nd 1 3rd  4th  5th  6th 

0.073  0.041  0.068  0.056  0.020 

7th 

0.024 

8th 

0.030  0.029 

Total r.tn.s. distortion 0.13'% 

load the following distortion products were measured 
(again at 400c/s input). 
Gain Frequency Response. —The overall response 
was 4-1dB from 10c/s to 20,000c/s. 
Hum Level. —The total r.m.s. hum level was 80dB 
down on maximum output. 
Channel-to-Channel Crosstalk. —When measured with 
the input to each channel short-circuited, the 
channel-to-channel crosstalk at 400c/s was better 
than 74dB.  At lk/cs the crosstalk was 66dB whilst 
at 10kc/s a value of 48dB was measured. 

INPUT TO 
L H CHANNEL 

INPUT TO 
R H CHANNEL 

TO GRID OF VI 
L H CHANNEL 

500k 
(LOG REVERSED) 

GANGED 

H.T. 

TO GRID OF V2 
R H CHANNEL 

MT 

Fig. 5. Alternative stereo balance circuit. 
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The present amplifier has, there-
fore, been checked for stability under 
the following load conditions: — 
(a) A pure resistive load from 

zero to infinity (in fact the author 
uses an identical amplifier as part of a 

power oscillator which is frequently fed into an open 
circuit). 
(b) A number of loudspeakers of impedance from 

3 ohms to 15 .ohms, including units with built-in 
crossovers. 
(c) A 15-ohm load shunted by a 0.51sF capacitor. 
The amplifier was found to be completely stable 

under all these test conditions.  By using high-
stability, close-tolerance resistors in the feedback 
circuits the gains of the two channels are very closely 
controlled (a maximum deviation of idB between 
prototypes was recorded). It is unlikely that the basic 
gains will need resetting as a 4dB change of internal 
gain results in an overall change of gain of only idB, 
such a change would normally be the symptom of 
some discernible catastrophic condition. 

(To be continued.) 
The next instalment will deal with constructional 

data, and will give guidance on various alternative in-
put circuits including, where necessary, pickup equalizers 
and pre-amplifiers. 
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APPENDIX I 

Additional Measurements on Stereo Amplifier. 

1. The frequency response and loop gain characteristic of 
the amplifier are given in Fig. A. 

2. Distortion before overall negative feedback is applied. 
Measured at 400 c/s with I2V r.m.s. across the 16-C' 
output load. 

Harmonic 
order  .. 2nd 3rd 4th 5th 6th 7th  8th 9th 

Distortion % 0.71 0.24 1 0.38 0.35 0.22 0.19  0.16 0.14 

Total r.m.s. distor ion  

3. Sensitivity before negative feedback is applied. 
1.09 mV input at 400 cis gave 4.9V output. 
(i.e. overall gain at this frequency me 4500). 

4. Hum levels before negative feedback is applied. 
At 50 c/s 21mV or 55 dB below maximum output. 
At 100 c/s 7mV or 63 dB below maximum output. 
At 150 c/s 8.3mV or 63.5 dB below maximum output. 

5. Measurement of phase-splitter output. 
(a) Distortion at V3 grid with 12V output across 

16-fl output load, at 400 c/s i.e. approx. 8 r.m.s. at 
grid. 

Har monic 
order  .. 2nd 3rd 4th 5th 6th 7th 8th 9th 

Distortion % 11.0 0.21 0.09 0.19 0.19 0.14 0.11 0.10 

Total r.m.s. distortion 1.08% 

(b) Distortion at V4 grid under conditions set out 
above. 

Har monic 
order  .. 2nd 3rd 4th 5th 6th  7th 8th 9th 

Distortion % 1.39 1 0.37 10.39  10 28 1 0.27  0.28 i 0.25 0.19 

Total r.m.s. distortion 1.6% 

(c) Grid-to-grid  unbalance  at  400c/s = 1.02°„ 
(This figure will inevitably depend on the resistor 
equality in the loads on V2.) 

A note on a.c. voltage and harmonic distortion measurement. 
The author has noted a tendency to imply accuracies of 

a.c. measurement which are not realizable with commercial 
equipment, e.g., the excellent Avo Model 8 has an 
accuracy of ± 21% of full scale on the a.c. voltage ranges 
and power measurements are therefore liable to a ' 5% 
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error.  The best commercially available valve voltmeter 
claims an accuracy of ± 1% (of full scale) although in fact 
the indicating meter fitted has itself this degree of in-
accuracy.  Elaborate precision laboratory equipment is 
needed to achieve better results than this. The author's 
distortion percentages are computed from ratios of 
fundamental and harmonic voltages and for this reason are 
liable to the errors of a.c. measurement. 

"Wireless World" Books-New Editions 
Principles of Transistor Circuits (2nd Edition) by S. W. 
Amos, B.Sc.(Hons.), A.M.I.E.E.  The author, who is 
Editor of the Technical Instruction Section of the B.B.C. 
Engineering Department, has revised completely and 
brought up to date the first edition, incorporating six new 
chapters.  Starting with a clear' simple exposition of 
the physical principles on which the operation of semi-
conductor devices depends, a lucid and logical develop-
ment leads to consideration of the factors affecting the 
use of transistors and other semiconductor components 
in equipment. Principles are illustrated by reference to 
typical circuit applications, including f.m. receivers and 
pulse techniques. The author's final chapter deals with 
some of the recently-developed devices such as the tec-
netron, tunnel diode and controlled silicon rectifier. Pp. 
211 with 125 diagrams; price 21s (by post 22s). 
Learning Morse. -First published in 1939 and now in 
its 13th edition this guide to a mastery of the inter-
national telegraph code contains the Morse alphabet, 
numerals, punctuations and other commonly used signs. 
It explains how to hold and operate a telegraph key 
in the easiest way and contains a description of a simple 
transistor oscillator for practising and teaching the code. 
Included also is the revised " Q " code abbreviations 
approved at the 1959 International Radio Conference at 
Geneva. Pp. 20 with 7 illustrations. Price ls 6d (Is 9d 
by post). 
Both books are published for Wireless World by Iliffe 

Books Ltd., Dorset House, Stamford Street, London, 
S.E.1. 

This method is not recommended in "Learning Morse." 
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International Semiconductor Symposium 

Colloque International sur les Disposifs 1 Semiconducteurs—Paris, 20-25 February, 1961 

0 RGANIZED by the Society of French Electronicians 
and Radioelectricians (S.F.E.R.) and under the patronage 
of the National Federation of Electronic Industries 
(F.N.I.E.) this colloquium followed the French Compo-
nents Exhibition (in fact the two events overlapped by 
two days).  More than 900 participants from all parts 
of the world attended.  There were 140 lectures and 
discussions in three concurrent sessions, two in the 
UNESCO building and the third in the adjacent head-
quarters of the French P.T.T.  Many supplementary 
discussion groups were organized spontaneously by 
specialists.  The success of the symposium was proved 
by the attendance which was sustained to the end. 
The main purpose of the conference was the exchange 

of ideas on the possibilities and limitations of semi-
conductor devices, and to promote a better undestand-
ing of the ponts of view of manufacturers and users. To 
this end the papers were grouped under three main 
headings, with various sub-divisions.  (The figures in 
brackets indicate the number of papers in each section.) 
Production.  H.F. transistors (11); power transistors 

(6); miscellaneous transistors (6); p-n-p-n diode and 
triode switching devices (5); tunnel effect devices (7); 
parametric diodes (3); photo-diodes, solar cells (7); 
thermo elements (7); miscellaneous techniques (7); mis-
cellaneous devices (8). 
Applications.  Thyratrons (8); pulse circuits (9); 

amplifying and oscillating circuits (10); " equipments " 
(4); measurement (7); micro-electronics (4); tunnel diode 
applications (6); new devices (4). 
Reliability.  General (4); physical data and tech-

nology (7); methods of measurement (5). 
Inevitably in such a rapidly developing subject as 

semiconductors, rigid classification was impossible and 
many papers seemed to sit uneasily in the sessions to 
which they had been assigned. The following notes are 
intended to give an impression of some of the highlights 
rather than a balanced survey of the conference, for 
which prolonged study of the published papers and dis-
cussions will be necessary. 
All lectures containing any reference to mesa struc-

tures or to epitaxial techniques (the growth of very thin 
layers of high resistivity material by vapour deposition 
in which the new layer continues the crystalline align-
ment of the substrate) were well attended in the hope 
that something might be disclosed in the way of new 
manufacturing recipes and "cooking."  Undoubtedly 
the customers learned much, but some of the "chefs " 
to whom we spoke did not think that their colleagues had 
been particularly communicative.  Undoubtedly a lot 
of work is being done in gallium arsenide and other 
intermetallic compounds for use in transistors and 
diodes but much of this is clearly of an experimental 
nature and there are as yet no signs of their general 
adoption  in  production.  Sintered  semiconductor 
thermo-elements are not isotropic according to M. Alais 
and G. Fournet (Soc. Alsacienne de Constructions 
Mecanique) who showed that the figure of merit, as 
defined by thermo-electric power and thermal and 
electrical conductivity, is greatest at right angles to the 
direction of application of pressure during the forming 
process.  Double-diffused transistors of the planar (as 
distinct from the mesa) type were reported by V. H. 
Grinich (Fairchild Semiconductor Corp.) in which the 
active base region is limited by masking with a film of 
silicon oxide using a photo-lithographic process to define 
the surfaces exposed for treatment.  After diffusion all 
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the exposed surface is completely re-covered by a re-
grown SiO, layer which prevents contamination and 
gives mechanical protection when the transistor is en-
capsulated in " micro " circuit elements.  A comparable 
technique was described by Fromageot, Michelet and 
Saintesprit (Lignes Telegraphique et Telephonique). 
Among special-purpose junctions the most interesting 

were those designed for the detection of nuclear radia-
tion.  These give rise to electron-hole pairs in the 
depletion layer and a ray counter junction of n-i-p type, 
described by Mme L. Koch and J. Messier (Centre 
d'Etudes Nucleaires de Saclay) has made possible the 
detection of individual gamma rays.  Modification of 
the collector junction reverse current in 1.f. transistors 
(e.g. 0072) due to flaws in the material has been used 
by J. Bok and R. Schuttler (Centre d'Etudes Nucleaires 
Fontenay-aux-Roses)  to  measure  neutron  flux. 

Irradiated transistors of this type can be used to 
measure gamma radiation in the presence of neutron 
fluxes below that of the maximum irradiation. 
Germanium grain boundary photocells of high sensi-

tivity and extremely small size (smaller than a light spot 
can be focused) were described by Dr. H. A. Schell 
(Te-Ka-De), and field effect transistors utilizing grain 
boundaries and having a negligible temperature co-
efficient at low temperatures were discussed by H. F. 
Matare of the same company. 
The papers on micro-circuit techniques were well 

attended.  A somewhat more sober approach, with a 
revision of early astronomical estimates of packing 
densities for components, was evident; no answer was 
forthcoming to the problem of interconnecting micro-
units in large and complex combinations. Research on 
the simulation of inductance by impedance inversion 
and multiplication by means of diode and transistor 
circuits  was  reported  by  Nishizawa, Kojima  and 
Yoneyama (Tohoku  University,  Sandai) who have 
obtained stable impedances equivalent to 1H and 100µF. 
The importance of these devices, which do not involve 
magnetic fields, and therefore unwanted couplings, in 
micro-circuits are obvious. The future of micro-circuits 
and indeed of the extension of semiconductor techniques 
in general towards higher frequencies and faster switch-
ing times seems now to rest with tunnel diodes which 
are cheap to produce, have fewer connections and are 
therefore more reliable, and are immune from surface 
effects and more suitable for encapsulation in micro-
circuit modules. 
The symposium was honoured by the presidency of 

Prince Louis de Broglie who, in his opening address, 
traced the development of atomic physics and its bearing 
on semiconductor theory with the lucidity and simplicity 
which is characteristic of the greatest scientific minds. 
Cogent speeches were contributed to the opening ses-
sion by M. R. Gueur (chairman of the organizing 
committee), M. Jeanneney (Minister for Industry) and 
General Guerin (chairman of the S.F.E.R.) who des-
cribed the recent rate of development as "explosive," 
the result of a "chain reaction between research and 
application in industry." 
In the space available it has been possible to touch 

only on some of the highlights 'if the symposium, but 
the full proceedings will be printed and will be available 
to non-participants in two or three months' time from 
the Societe Francaise des Electroniciens et des Radio-
electriciens,  10  avenue  Pierre  Larousse,  Malakoff 
(Siene), at a cost of about 15ONF (£11) 
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LETTERS TO THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Bootstrap Follower Amplifier 
In the January issue of Electronic Technology, W. 
Tusting gives an interesting theoretical analysis of the 
low-frequency response of this type of circuit.  If the 
lower coupling capacitor (C3 in my Fig. 9, p. 79, 
February Wireless World) is very large compared with 
the upper one (C2), then the 1.f. response of a typical 
circuit is similar to that of a normal amplifier with one 
RC coupling. Mr. Tusting says that, generally speaking, 
it will suffice to choose the main coupling (C.2R5) so 
that it alone will give the required response, and then 
make the lower capacitor about 50 times as big as the 
upper one. This looks like a useful rule of thumb.  It 
may seem surprising that it is necessary to choose C.2 
and R6 so that they will give the required response in 
the absence of any impedance multiplication.  When 
C3  is large enough 124 is effectively returned to the 
cathode of V2, however, and because of this the time 
-constant C2R5 is unaffected by feedback. 
If the lower capacitor is appreciably less than 50 

times as big as the upper, a step appears in the 1.f. 
response.  In the example given, the response levels out 
after an initial drop of about 7dB, remains level as the 
frequency is reduced, then falls again, at very low fre-
quencies.  This type of response is undesirable in a 
straightforward amplifier, but Mr. Tusting points out 
that it may be useful in a negative feedback amplifier 
because the 1.f. phase shift is less than that of the ordinary 
RC coupling (C2R6) alone. 
The writer has confirmed the existence of the step 

in the 1.f. response by experiment. 
Croydon.  G. W. SHORT. 

THIS circuit has received considerable attention from 
the technical press this year, and additional analytical 
treatment appears in Electronic Technology (January 
1961), as well as in the January and February issues of 
this journal.  However, I find it difficult to accept cer-
tain explanations of its behaviour. 
First, a.c. coupling to the cathode follower is not 

•essential.  Secondly, the high input impedance of the 
cathode follower is not primarily responsible for the 
substantial increase in gain of the pentode.  I would 
suggest that the bootstrapping is merely a form of posi-
tive feedback, or servo assistance. 
It is well known that if the anode load of a pentode 
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valve be progressively increased the gain ceases to rise 
appreciably because of the fall in anode current, and 
mutual conductance.  The h.t. supply has to be pro-
gressively increased to avoid this effect which is fre-
quently uneconomical, and moreover the valve ratings 
may be exceeded.  In the bootstrap circuit the cathode 
follower regulates the h.t. supply to the pentode (junc-
tion of RI.P and Rix) at signal frequency and in phase 
with the output of the pentode. This may be regarded as 
positive feedback, and the cathode follower is able to 
do this because of its low output impedance. 
The accompanying circuits illustrate these points and 

a circuit which I have used for some time.  It yields a 
gain of 2,500 with complete reliability.  Other readers 
may be interested to know that this type of circuit has 
also been discussed by Mr. A. W. Keen in a paper entitled 
"Bootstrap Technique" (Electronic & Radio Engineer, 
Sept. 1958). 
An EF86 and half a 12A'T7 in one envelope would be 

very useful in low level audio circuits because the 
signal-to-hum ratio would be superior to the 6BR8. 
It has, like the cascode amplifier, the advantage of 

high gain with a single phase inversion, but in contrast 
a lower output impedance.  For this reason the circuit 
may also find application as a time base or shunt ampli-
fier circuit in an h.t. stabilizer. 
Sevenoaks.  J. R. OGILVIE. 

The author replies: 
It is certainly possible to regard the bootstrap follower 

as an amplifier containing a positive feedback loop. This 
does not clash with the approach used in my article: it 
leads to precisely the same results for the overall perfor-
mance of the circuit. 
Personally I prefer not to stress the positive feed-

back, because there is also a negative feedback loop, 
and, with resistive circuit components, the negative feed-
back always predominates.  It is impossible for the 
positive feedback to make the circuit unstable, because 
the most it can do is to counteract the negative. 
It seems simpler to treat the circuit just as a "circuit," 

without harbouring any preconceived notions about it, 
than to begin with the assumption that the triode is a 
true cathode-follower with 100% negative feedback, and 
then allow for the effect of the reduction of this negative 
feedback by the potential divider in the triode grid 
circuit.  (Or, taking Mr. Ogilvie's standpoint, to allow 
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for the application of positive feedback by the same 
means.) 
Mr. Ogilvie's circuit uses the same type of interstage 

coupling as my experimental phase-splitter (February 
issue, p. 82, Fig. 17).  It is gratifying to learn that he 
has found it completely reliable. He does not, however, 
say anything about the frequency response of his single-
ended high gain circuit. The amplification factor of the 
6BR8 pentode is 2080 (with L,=10 rnA) so his circuit 
must be operating near the performance limit! 

G. W. SHORT. 

Aerial Models 
IN his article entitled "Practical Aerial Measurements" 
in the December, 1960 issue, Mr. F. C. Judd includes 
many useful points of practical nature. It may be help-
ful to add certain others which have arisen during the 
installation of a similar aerial model table at the Royal 
Military College of Science. 
The reciprocity principle implies that the radiation 

pattern of an aerial system is the same for transmission 
and for reception. One may, therefore, use the model 
aerial either as a transmitter or as a receiver. The first 
alternative demands and r.f. coupling between klystron 
and aerial to permit continuous rotation through 360°; 
whereas if the model aerial is used as receiver, the crystal 
diode may be built into its base and simple slip rings 
may be used to pass the a.f. modulation to the subse-
quent amplifying stages. 
When the author refers to "the use of scale models. 

for determining performance under working conditions," 
his definitions of " model " includes not only the correct 
scaling of the aerial under test, but equally faithful re-
production of site obstacles, as shown in the photograph 
at the foot of page 581. Three points arise in this con-
text, which must be borne in mind in determining the 
construction and the dimensions of the " V " frame 
carrying (in Mr. Judd's case) the receiving aerial: 

(i) The use of a nearby receiver implies spherical-
wave rather than plane-wave geometry, and if the re-
sulting phase discrepancies are to be kept below 45°, 
the receiving aerial must be at a distance greater than 
aVA from the nearest point on the model, where a is 
the width of the complete model (i.e., the test aerial 
together with the site obstructions). 
(ii) The receiving aerial must itself have a radiation 

pattern sufficiently uniform to " see " the complete 
model; otherwise reflections from site obstructions 
near the extremities of the model will be unduly 
attenuated. 
(iii) The " V " frame itself should be constructed 

in such a way as to minimize additional reflections 
from its legs. We have used legs of triangular cross-
section and have coated their inclined surfaces with 
Aquadag; thus reflection from the frame legs is not 
only cut down in amplitude but is also directed away 
from the receiving aerial. 
For his receiver, the author uses a simple crystal-audio 

system, but we have found this technique to be inade-
quate for a very fundamental reason.  One normally 
assumes square-law operation for the receiver crystal 
and, therefore, regards the crystal current reading (after 
appropriate amplification and demodulation) as a direct 
measure of received power. Unfortunately crystal per-
formance checks show that this law does not hold good 
over the 20dB range which is essential if one is to evalu-
ate satisfactorily the side lobes of many practical aerials. 
The accompanying figure shows readings taken on a 

batch of five CV 111 crystals newly drawn from store. 
The scales are logarithmic, so that a square law would 
appear as a straight line parallel to the line PQ. Even 
greater departure from square law behaviour was found 
in the case of CV 102 crystals which had been in use for 
several months. 
Errors arising from this cause may be avoided by 

operating the crystals at a fixed power level, and two 
methods have been widely used to accomplish this. In 
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the first, a piston attenuator adjusts the transmitter out-
put so that the received power always remains at a fixed 
level.  Such an attenuator may, indeed, be servo-
controlled from the receiver, the driving shaft being 
coupled to a pen recorder to facilitate automatic opera-
tion. Alternatively, normal superheterodyne techniques 
may be used, with a second klystron serving as receiver 
local oscillator. 
The power incident on the crystal remains effectively 

constant, provided the local oscillator delivers a signal 
substantially greater than that picked up by the receiving 
aerial.  One may either feed the receiver output to a 
normal p.p.i. display to permit inspection or photo-
graphic recordings, or one may meter and record re-
ceiver output in the normal way. 

J. LAIT. 
Principal Lecturer, 

Radar & Telecommunications Branch, 
Royal Military College of Science. 

Shrivenham, Wilts. 

Transatlantic Radio Telegraphy 
NO doubt A. M. Humby is right in saying (March issue) 
that the long-distance 1.f. stations, even when at their 
zenith in 1924, never managed to carry more than a very 
small proportion of world traffic.  But I think he does 
rather less than justice to the pioneer stations Clifden 
and Glace Bay which, 50 years ago, maintained what 
appears to have been remarkably consistent transatlantic 
communication. 
A tribute to the service was paid in 1912 by an appar-

ently satisfied user, the New York Times, which was 
then receiving its European news telegrams, running at 
about 25,000 words weekly, by the Clifden—Glace Bay 
route. Refuting allegations by a cable company that the 
news was so much delayed as to be no longer "live," 
the New York Times issued a table showing average 
delays of under two hours*.  Much of that delay was 
ascribed to the long and indirect landlines but, even so, 
results compared well with the cable service. 
The Clifden circuit was still without a long-range 

rival in 1913, when the Government-appointed Parker 
Committee reported  "practically continuous" com-
munication. 
Chichester, Sussex.  H. F. SMITH. 

* See The Marconigraph, April, 1912, p.23. 
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Paris International Sound Exhibition 
NE W LOUDSPEAKER DEVELOPMENTS 

ONE of the characteristics of the 
third International Sound Festival 
held  recently in Paris  was  the 
considerable support given to the 
organization of stereo and other de-
monstrations  by  Radiodiffusion-
Television Francaise.  Foreign radio 
organizations from Italy, Holland 
and Switzerland also took part. 
"Foreigners" were also well re-

presented among the exhibitors, al-
though in this case the "foreigners" 
were mainly British.  In fact, of the 
total of forty-three stands, eleven 
formed a joint British section or-
ganized by the Audio Manufacturers 
Group of B.R.E.M.A. and paid for 
by the Board of Trade.  British 
equipment was also shown in several 
cases by its French distributors. 

As it happened, almost all the 
unusual items we noted were in the 
fields of loudspeakers or amplifiers, 
and so we are confining this re-
port almost entirely to these two 
fields. 
Mention should however be made 

of the Frei "Echolette "—a compact 
device for producing artificial rever-
beration effects which was shown 
by Lyrec. This device uses an end-
less band of magnetic tape in associa-
tion with three record and two 
replay heads. These may be used to 
produce single echos with several de-
lay values lying between about 0.05 
and 1 sec.  By combining a number 
of such echoes at various levels, arti-
ficial reverberation effects may be 
produced. 

LOUDSPEAKERS 

Perhaps the most interesting ex-
hibit was the Orthophase loudspeaker 
shown by Ge-Go.  This might be 
described as a modernized version of 
the  Blatthaller  loudspeaker  de-
veloped in the nineteen twenties. In 
both cases a number of long magnets 
placed side by side are used. In the 
long magnet gaps lie corresponding 
long driving conductors: adjacent 
conductor ends are joined so as to 
form a single zig-zig shaped conduc-
tor.  This driving conductor is dis-
tributed over the diaphragm so that 
this latter (as in electrostatic speak-
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ers) is driven over the whole of its 
area.  The Orthophase loudspeaker 
uses a foam plastic diaphragm which 
is flat on one side and ridged on the 
other.  To the ridges are attached 
the light-metal ribbon driving con-
ductors and these lie between the 
pole pieces of a set of ferrite mag-
nets (see diagram). 
Seventeen magnets and driving 

ribbons distributed evenly over an 
area of four by five inches form a 
single cell unit, and any number of 
such units may be combined as re-
quired.  The high-frequency res-

ponse of each cell extends within 
2dB to 25kc/s—the low-frequency 
response extends (also within 2dB) 
to lkc/s or lower, depending on the 
total cell area in use and how the 
cells are loaded acoustically.  The 
intermodulation distortion is claimed 
to be less than 2% at 5 watts output 
(for each cell).  A square wave re-
produced by this loudspeaker bears 
a considerable resemblance to the 
original:  readers who have seen 
oscillograms of square waves as re-
produced even by high-quality con-
ventional moving-coil loudspeakers 
will know that this is a remarkable 
achievement.  Each cell has a direc-
tional characteristic covering an angle 
of 30° at 15kc/s (for 6dB down). The 
fundamental resonance is at 40c/s 
and the diaphragm can move up to 
one quarter of an inch. The efficiency 
is somewhat below that of a conven-
tional moving-coil loudspeaker and 
the impedance of each cell is 0.3511. 
A private demonstration was given 

of a 24-cell full-range free-standing 
version of this loudspeaker.  30in/ 
sec master tapes (with obviously a 
very-close  microphone  recording 
technique) produced some of the 
most "immediate" sound your re-
porter has ever heard. No distortion 
could be detected, and the bass-
drum appeared to be reproduced 
accurately in that it was partly heard 
and partly felt. 
Another unusual type of loud-

speaker was introduced by Phiko 
International. This used "expl oded" 

DIAPHRAGM 

RIBBON 

MAGNET 

Free stand ng 24-element Orthophase 
loudspeaker with (inset) rear view 
of a single element and (above) 
diagram showing the construction of 
one element. 
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polystyrene as a diaphragm material 
in order to achieve a high stiffness-
to-weight ratio and  thus  reduce 
breakup., Although driven normally 
by a centrally attached voice coil, the 
diaphragm  was  unconventionally 
shaped—convex rather than concave 
and saucer- rather than cone-shaped. 
The diaphragm thickness also varied 
considerably from about 4in at its 
centre to only about 0.2in at its rim. 
This rim was suspended by means of 
special rubberized linen so as to 
eliminate reflections at the diaphragm 
edge. The diaphragm was also sus-
pended in various other places, not 
disclosed.  The resonant frequency 
of this loudspeaker is only about 
10c/s in free air: when mounted in 
its totally enclosed cabinet, the en-
closed air stiffness increases this 
frequency to about 40c/s. The cabi-
net volume is less than 2 cu. ft. It 

Reflector used in one of the Andre-
Radio " Clevoz " range of loud-
speakers. The conical indentations 
resonate at different frequencies to 
correct for deficiencies in the treble 
response of the loudspeakers. 

is claimed that this diaphragm does 
not break up below about 2000c/s— 
frequencies above this value are re-
produced by a capacitive-fed con-
ventional pressure-driven tweeter. 
A high stiffness-to-weight ratio 

can also be obtained for the dia-
phragm by making it in sandwich 
form with the skin material denser 
and stronger than the filler, as des-
cribed by D. A. Barlow in our 
December 1958 issue. The produc-
tion version of a sandwich cone 
loudspeaker was shown by Leak. 
Unlike the prototype first shown at 
the 1959 Northern Audio Fair, this 
is associated with a conventional 3-in 

0  cone tweeter loudspeaker (crossing 
over at lkc/s) rather than an electro-
static unit. Cabinet resonances are, it 
is claimed, almost completely elimi-
nated by means of a new damping 
material. 
A range of unusual column-shaped 

loudspeaker systems —the Clevox — 
was shown by Andre-Radio.  Each 
column contains a number of irre-
gularly positioned flat baffles pro-
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Frei artificial 
reverberation de-
vice using an end-
less loop of mag-
netic tape (shown 
by Lyrec). 

truding from the interior of its walls. 
These baffles both increase the effec-
tive column length (by forcing the 
sound to follow a longer path) and, 
it is claimed, effectively provide a 
number of pipes of different lengths 
and thus produce resonant loading 
over a considerable frequency range. 
An unusual reflector is also mounted 

above the speaker at the top of each 
of these columns.  The surface of 
each such reflector is indented with a 
number of conical depressions of 
different sizes. These depressions re-
sonate at different frequencies to 
compensate for deficiencies in the 
high-frequency response of the loud-
speaker. 

AMPLIFIERS AND PRE-AMPLIFIERS 

Two unusual features noted in 
Gaillard equipment were, in their 
"Europe"  amplifier,  a separate 
ECL82 output stage for feeding an 
electrostatic loudspeaker with fre-
quencies above 10kc/s and, in their 
Himalaya amplifier, a voltage-stabi-
lizing circuit (using a 6BQ7A double-
triode)  for  counteracting  mains 
supply variations (these are propor-
tionately greater in France than 
England). 
The Ribet Desjardins "Mozart" 

stereo radio-gram is unusual in that 
a single power amplifier is used for 
frequencies below 300c/s, and two 
separate power amplifiers for fre-
quencies above 300c/s. 
A fully transistorized pre-amplifier 

and 2 X 5-watt amplifier formed part 
of the S.P.E.S. " Monteverdi " stereo 
sound  reproducing  system.  The 
amplifier response is claimed to be 

within 2dB from 20c/s to 50kc/s 
with overall feedback of 28dB. 
The  Innovation  demonstration 

featured a number of American units 
which, so far as we know, have not 
yet been exhibited in England. This 
enabled one to get an idea of some 
of the more unusual (dare we say 
exotic) facilities often available in 
American equipment.  For example, 
a Marantz pre-amplifier could com-
pensate  for  five  different  low-
frequency and (independently) five 
different  high-frequency  record 
characteristics. In the corresponding 
power amplifier, the bias of the out-
put stage as well as its d.c. and a.c. 
balance could be monitored and ad-
justed. The output valves could be 
operated either as triodes or in an 
" ultra-linear " connection and the 
damping factor of this amplifier could 
also be varied. 

Digital Computer Kit 

The Nosh and Thompson tran-
sistorized kit shown in the 
photograph enables complete 
computers to be built directly 
from schematic diagrams and 
is suitable for educational or 
training purposes. The individual 
sub-unit "brickettes", which 
are also available separately, 
include AND gates. OR gates, 
inverters, delay  units,  flip-
flops and power packs.  The 
majority of the units have 
emitter-follower outputs so that 
several units can be connected 
directly to one output. 
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Elements of Electronic Circuits 
24.—Delay Circuits 

By J. M. PETERS, B.Sc. (Eng.), A. M.I.E.E., A. M.Brit.l.R.E. 

ADELAY circuit is one which is arranged to 
allow the passage of a period of time after the 
application of an input before an output appears. 
This property enables it to be used in a variety 
of roles which are principally: — 
(1) To act as a delay or store for pulses in com-

puters so that slow-acting circuits can be 
permitted to operate. 

(2) To generate rectangular pulses. 
(3) To duplicate an existing pulse at a later time. 

Naturally, trigger circuits can be used to produce 
delays; however the output from these is synthesized 
and not the original input delayed: in a true delay 
circuit the input re-appears as the output after the 
passage of time. 
Various forms and modifications of transmission 

lines are commonly used as delay circuits and an 
explanation of the properties of transmission lines 
will assist the reader in following and understanding 
their operation. 

Properties of Trans mission Lines 

We will assume that L, R, C and G represent the 
inductance, resistance, capacitance and leakance* 
of the line per unit length (metre).  If the line is 
uniform and lossless i.e. ad. > R and coC i> G 

1. , 
T  j1 

--1513-11M —s —c1515-111511\ --

TC Fig. I. 

then a travelling wave of any shape will move along 
the line at a uniform velocity without change of 
shape: if this line is infinite the input impedance is 
constant and is not affected by the type of wave-
form applied. Also if the line is of finite length, but 
properly terminated, the line will appear to the 
generator to be infinite and the properties of the 
infinite line will still obtain. An improper termina-
tion will cause a reflection and the interaction between 
incident and reflected waves will create a change in 
input condition; this effect is used in the generation 
of rectangular pulses. 
Characteristic Impedance. —Still assuming that 
the line is uniform and lossless, for a travelling wave 
at any point in the line the ratio (change in voltage)/ 
(change in current) is constant and is equal to 

*Leakance, a term meaning shunt conductance, i.e. the reciprocal of 
the insulation resistance of the line. 

v (L/C)fl which is known as the "characteristic 
impedance" of the line (this ratio implies that the 
voltage and current are in phase with each other). 
For our hypothetical ideal line the characteristic 
impedance is a pure resistance denoted by Ro; but 
for the general case of a line which is not loss-free, 
the expression for characteristic impedance is com-
plex and introduces the terms R and G: this is 
usually referred to as Zo. Another name is the 
"surge impedance" of the line. 
Parallel-Wire Line. —For a balanced line, that is, 
one formed of two parallel wires, L and C depend 
on the dimensions of the conductors, their separa-
tion and the characteristics of the material between 
them.  If we embed the conductors in a material 
which has a dielectric constant, K, different from air 
this will alter the characteristic impedance, the 
formula for which can be reduced to: — 

(276/ V K) log 10 (d/r) 
where r = radius of the conductor, d = spacing 
between conductors and d > r. 
Coaxial Cable. —The coaxial or unbalanced line is 
made up of a central conductor surrounded by 
dielectric sheathed by an outer earthed screen. 
The expression for Zo is of similar form and can be 
reduced to: — 

Z0 (138/VK) log,. (r2/r1)0 
where r2 is the internal radius of the outer conductor 
and r, is the radius of the inner conductor. 
Losses. —As the frequency is raised both the 
resistive (R) and dielectric (G) losses increase.  It 
may seem odd that the resistance of a piece of wire 
can vary with frequency; but a phenomenon known as 
the" skin effect" occurs. This, as its name suggests, 
is the confining of the current to a thin layer at the 
surface of the conductor.  The " inside " of the 
wire carries no current and can even be removed, 
leaving a tube. 

Trans mission Delay 

The velocity of propagation along the loss-free line 

is 1/ VLC representing a delay of A/L-C sec/metre. 
For a uniform open-wire line in free space (strictly, 
in a vacuum) which does not dissipate energy, L and 
C are so related that their product is equal to the 
speed of light  3 x 108 metres/sec so that the time 
delay on an ideal line of this sort is 1/(3 x 108) = 
0.003 tisec/m. 
In practice the conductors are usually separated 

by a dielectric other than air. The general expres-
sion for the speed of an electro-magnetic plane wave 
is: — 

v = c/VKii 
where c = velocity of light, K = dielectric constant, 
= magnetic permeability of the dielectric which in 

practice can be taken as unity. 
The time delay is therefore 0.003 V K(oec/metre). 
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MUTUAL COUPLING 

Fig. 2. 

A characteristic often quoted by cable manufacturers 
is " velocity factor "—this is the ratio between 
transmission speed in free space and in the cable. 

Delay Ti mes and Types of Line 

For delays as short as 0.005psec it is usual to use 
coaxial lines where K  2.5 (e.g. 0.003N/2.5 e,ze 
0.005psec/m). Longer delays entail what is usually 
an unacceptably long coaxial line; however by increas-
ing the length of the inner conductor (by winding 
it into a spiral) it is possible to obtain delays of the 
order of 1 psec/metre.  Some special cables use a 
magnetic material to further slow progress of the 
wave. The characteristic impedance of these modified 
lines is usually high and for time delays of this 
order it is often necessary to resort to artificial 
lines. 
Lumped-Constant Lines. —Artificial lines comprise 
a number of low-pass filters connected in series. 
The filter section possesses a delaying characteristic; 
hence it is possible, by suitable choice of capacitors 
and inductors, to simulate the true line as the trans-
mission line itself can be regarded as comprising 
an infinite number of filters in series.  One of the 
difficulties, especially when it is desired to delay 
steep waveforms, is the preservation of the wave 
shape. All the frequency components of the pulse 
(and for an ideal rectangular pulse these extend to 
infinite frequency) must lie within the filter pass 
band.  In other words the frequency components 
of the pulse must pass through the section with a 
constant time delay and amplitude. This is impos-
sible to achieve in practice but a compromise is 
reached in which the filter possesses amplitude and 
time delay characteristics independent of frequency 
over a fairly wide band of frequencies.  With a 
line comprising simple filter sections ("const ant 
k ") (see Fig. 1), it is necessary for the cut-off fre-
quency to be very much higher than the frequencies 
to be passed, if distortion is to be avoided. If more 
complex sections with mutual coupling between 
the coils are resorted to (" M-derived ") (Fig. 2), 
then it is possible to pass, without distortion, fre-
quencies which are a much higher percentage of 
the cut-off frequency.  In other words, the M-
derived section possesses a flatter characteristic 

•  with a sharper fall at the cut-off point. 
Mechanical Lines. —Lumped-constant lines can 
give long delays, but even these constructions become 
cumbersome and it is usually necessary to resort 
to the use of " mechanical", rather than electrical, 
transmission. Mechanical lines are diverse in form; 
but three common types are considered here: 
Mercury Tubes: The electrical pulse is converted 

into a supersonic compression wave by means of 
a quartz or magnetostriction transducer.  The 
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wave is applied to a tube of mercury through which 
it passes at a relatively low velocity. 

v = A/(E/p) 
where E is Young's modulus of the medium and 
p = density of the medium. 
Another transducer reconverts the acoustic wave 

to an electro-magnetic wave.  It is necessary to 
maintain the medium at a controlled temperature 
since the velocity of the supersonic wave varies 
with temperature.  Special precautions are also 
necessary to prevent unwanted reflections. 
Torsion Wire: The mercury tube is long and can 

be inconvenient.  A simpler form of delay line 
makes use of the transmission of a "twist " applied 
to a length of wire, which can be coiled up and sup-
ported on a compliant suspension without deleterious 
effects. The " twist " is usually applied by magnetic 
means. 
Quartz Plate: Another form of mechanical line 

uses a many-sided plate of quartz arranged so that 
a wave fed in at one side is reflected internally from 
the other sides in turn until it either returns to the 
input or reaches an output transducer. 

Satellite Tape Recorder 
FIVE tape recordcrs like the one shown in the photo-
graph are in use in the U.S. Army's Courier 1B " de-
layed-repeater " communications satellite. When in 
range of the Puerto Rican or Fort Monmouth (New 
Jersey) ground station, the satellite can either receive 
and record or replay and transmit 340,000 words in a 
five-minute period. Four of the tape recorders are used 
for transmitting and receiving digital data at a rate of 
55ki1obits per second, and the remaining one for ana-
logue signals from 300 to 50,000c/s (the tape speed is 
30in/sec). 
As it is hoped that the satellite will remain in orbit 

for at least a year, a tape was required which could 
withstand at least 10,000 passes across the heads. The 
tape selected was " Scotch " Brand No. 199, a heavy-
duty instrumentation tape made by the Minnesota Min-
ing and Manufacturing Company. To produce the low 
wear required, the same binder is used as is normally 
employed with videotape.  The tape must also be 
capable of withstanding extremes of temperature: this 
binder showed no deterioration when tested from —40 
up to +250°F. 

Tape  recorder 
used in the Courier 
I B  "delayed. 
repeater"  corn-
m unications 
satellite. 
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German TV Chaos 
THE opening date for West Germany's u.h.f. tele-
vision network, originally planned for January 1st, 
is again postponed; this time for a further two or 
three months. This decision was taken by the West 
German Federal Court, who ruled that the Federal 
Government is not allowed to set up and operate a 
television network of its own as, according to the 
Constitution, all broadcasting activities must be 
conducted by the Lander Governments. 
The thirty u.h.f. transmitters constructed by the 

German Post Office in readiness for the government 
network have so far had to confine themselves to 
test transmissions.  It is not yet known whether or 
not these stations will be used by the Lander. An-
other problem is what will happen to the private 
company, Freies Fernsehen G.m.b.H., which was 
designated sole programme contractor to the govern-
ment u.h.f. network.  The company has a library 
full of recorded TV programmes and no transmit-
ters to broadcast them. 
West German set manufacturers who have been 

advertising and producing u.h.f. sets for more than 
six months are facing trouble, too. The uncertainty 
about the start of the u.h.f. network has made the 
public reluctant to buy u.h.f.-equipped sets and 
stocks of old models (without u.h.f.) are mounting 
despite price cutting. 
It is still not known whether the Lander u.h.f. 

network will operate on a commercial basis (the 
government u.h.f. plans were for commercial broad-
casts) or whether it will follow the pattern set in the 
v.h.f. bands by local stations which are non-profit-
making but have up to 15 minutes of commercial 
time per day. 

Tape Recorder Import Duty 
TWO consolidated actions were recently brought 
by Grundig (Great Britain) against the Commis-
sioners of Customs & Excise to recover part of the 
20% ad valorem duty charged on tape recorders 
imported from Germany in 1958 and 1959; their 
claim being that they should have come under 
the category of dictating machines and subject to 
only 10% duty.  In a reserved judgment Mr. 
Justice Barry granted Grundig a declaration that 
recorders imported between June and November, 
1958, were dictating machines liable for only 10% 
duty and were not musical instruments.  He dis-
missed their claim for a similar declaration on 
other recorders and found that they were "combined 
recorders and reproducers" suitable for reproducing 
music and were liable for 20% duty. 
It was stated that on instructions from Grundig, 

the German makers had removed small resistors 
from the machines to reduce their frequency re-
sponse, but similar resistors were installed after the 
machines arrived in Britain.  Plaintiffs had frankly 
admitted that the sole purpose for the machines 
being "maimed" in Germany was to attract the 
lower import duty rate and they had not attempted 
to conceal what they had done from the Com-
missioners. 
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Stockholm Broadcasting Conference 
AT the invitation of the Swedish Government, the 
European VHF/UHF Broadcasting Conference, 
convened by the International Telecommunication 
Union, is to be held in Stockholm from May 26th 
to June 22nd. The delegations, representing the tele-
communication administrations of Europe, will have 
two principal tasks.  First, to examine the present 
situation of v.h.f. sound and television broadcasting 
in the European Broadcasting Area (which includes 
North Africa and part of Asia Minor). The Con-
ference will therefore have to consider whether 
experience has brought to light any serious defects 
in the 1952 Stockholm Plans and, if so, to decide 
what remedies might be applied. 
The second and, perhaps, most important task 

will be in the field of u.h.f. television for which no 
allocations were made at the 1952 Conference. 
To undertake the technical preparatory work for 

the Conference, a meeting of experts organized 
by the C.CI.R. was held in Cannes early in March. 
Four committees were constituted, dealing respec-
tively with propagation, sound broadcasting, tele-
vision broadcasting and planning methods for Bands 
IV and V. 
The question of planning methods is a more 

delicate one in Bands IV and V, compared with 
Bands I and III, because the u.h.f. bands represent 
an almost continuous region of the spectrum from 
470 to 960 Mc/s, which means that second-channel 
and receiver-oscillator interference have also to be 
taken into account when assigning frequencies to 
stations. It is consequently rather doubtful whether 
the arbitrary methods adopted at earlier conferences 
can be applied successfully. The European Broad-
casting Union has proposed the use of computers; 
the problem being the large number of variables in 
each case and the repercussions of any particular 
assignment on many other channels. 
All the European administrations have adopted 

8 Mc/s channel spacing and all Continental Euro-
pean administrations have agreed to utilize a 625-
line standard for u.h.f. television. 
In the field of sound broadcasting, the experts 

have come to the conclusion that as yet insufficient 
data exist to take the special requirements of stereo-
phonic broadcasting into account and it is, therefore, 
probable that the Conference will plan Band II for 
"mono" only. 

Electronics Review 
AN ever-increasing proportion of the cost of "mili-
tary" aircraft is for the electronic equipment 
installed.  Whereas in the Scimitar it was 5% and 
in the Sea Vixen 14%, in the new NA39 it is 20%. 
These figures were given by C. I. Orr-Ewing, Civil 
Lord of the Board of Admiralty, who was guest 
of honour at the annual luncheon of the Electronic 
Engineering Association. He also stated that 21% 
of the cost of a Leander frigate was for the elec-
tronic content. 
The Association has again issued a well-illustrated 
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annual review, "British Electronics Engineering," 
which in its 28 pages outlines the various fields for 
which its members manufacture capital equipment. 
The British radio and electronics industry as a whole 
is now producing some £500 M worth of equipment 
a year (increasing at the rate of 10%) and £175 M 
of this total is manufactured by the capital goods 
division of the industry. 

E.E.A. Council. —The new Council of the Electronic 
Engineering  Association  consists  of the following 
member firms, whose representatives' names are in 
parenthesis: — 
A.E.I. (V. M. Roberts); Decca Radar (C. H. T. John-

son); E.M.I. Electronics (C. Metcalfe); Elliott Brothers 
(W. R. Thomas); Ferranti (W. D. H. Gregson, vice-
chairman); G.E.C. (Dr. D. N. Truscott, chairman); 
Kelvin & Hughes (C. G. White); Marconi's WIT (F. S. 
Mockford); Mullard Equipment (R. R. C. Rankin); 
Murphy Radio (K. S. Davies); Plessey Co. (P. D. 
Canning); Pye Telecommunications (J. R. Brinkley); 
Redifon (A.V.-M. E. B. Addison); and S.T.C. (L. T. 
Hinton). 

A.P.A.E. —The  Association  of  Public  Address 
Engineers is negotiating with the Post Office for the 
allocation of a frequency for radio microphones which 
are being marketed by some of its members. At the 
Association's recent exhibition two of these, one from 
West Germany and another from Japan, were shown. 
The new president of the association is J. Maurice, 
managing director of Lustraphonc Ltd. 

B.A4.E.W.S. —In order to "protect operating per-
sonnel from the extremely high r.f. radiated power . . . 
and to ensure interference-free conditions for the varied 
electronic equipment" used on the B.M.E.W.S. site at 
Fylingdales, Yorks, extensive screening is necessary. 
Belling and Lee announce that they have been engaged 
to assist in the design and implementation of r.f. shield-
ing and interference suppression. 

Via the Moon. —The first England-Australia radio 
link using the moon as a reflector was made on February 
24 by Pye engineers working in co-operation with the 
staffs manning the radio telescopes at Jodrell Bank and 
Sydney. A Pye 1-kW double-sideband a.m. transmitter 
was used to feed the signals from voice-frequency tele-
printer equipment into the 250ft paraboloid at Jodrell 
Bank. At Sydney a new 60ft radiotelescope was used. 

VOR/DME. —A plan for the provision of the short-
range navigation aids VOR and DME in the European-
Mediterranean area has been prepared by an Inter-
national Civil Aviation Organization regional meeting 
recently held in Paris.  The plan, which will now be 
submitted to the Air Navigation Commission and the 
Council of I.C.A.O. for approval, involves over 550 
facilities at approximately 380 locations. 

Tape Recording. —Over 1,300 tapes were submitted 
for a competition for 2+-minute tape recordings spon-
sored by Curry's, the radio and electrical dealers, in a 
Radio Luxembourg programme. 

Receiving  Licences. —January's  increase  in  the 
number of combined TV/sound licences was 72,459, 
bringing the total to 11,148,463.  Domestic sound-only 
licences totalled 3,532,922 and the number of licensed 
sets fitted in cars was 464,226. 

Training schemes operated by the Ultra group of 
companies are outlined in the booklet "Guide to Train-
ing Schemes" available from the company's head office 
at Western Avenue, Acton, London, W.3. 

Another Jubilee. —The 50th anniversary of the estab-
lishment of the British Electrical and Allied Manufac-
turers' Association this year will be marked by a number 
of special events, including the issue of a new Electrical 
Export Directory with a reference section in five 
languages, including Russian. Reference is made in the 
50th annual report of the Association to its two latest 
sections—" Semiconductor Devices" and "Industrial 
Electronics." The latter has been established "to pro-
vide the means of closer discussions with other asso-
ciations and help towards the wider examination of 
general policy questions affecting the industrial elec-
tronics industry as a whole." 

Higher Technological Education. —The reasons for 
comparatively fewer students electing to read for techno-
logical qualifications in this country than in the U.S.A. 
and Russia are to be investigated by the Univer-
sity of Oxford's Department of Education led by its 
director, A. D. C. Peterson.  The research, which will 
continue for two years, has been made possible by a 
grant of £2,500 from the Capitol Radio Engineering 
Institute, of Washington, through its International 
Division, C.R.E.I. (London). 

Dip.Tech. and M.C.T. —A revised edition of the 
booklet giving details of the two awards (Dip.Tech. and 
Membership of the College of Technologists) conferred 
by the National Council for Technological Awards, is 
now available from the Council at 9, Cavendish Square, 
London, W.I. 

Technical Authorship. —The results of the first 
examination in technical authorship conducted by the 
City and Guilds of London Institute will be discussed 
by W. Hazel, of the Ministry of Aviation, at a meeting 
of the Technical Publications Association at 7.0 on 
April 20th at Monotype House, Fetter Lane, London, 
E.C.4. The meeting is not confined to members of the 
Association. 

Audio Centre. —On May 17th a Centre of Sound for 
both industrial and amateur "devotees of the science 
of sound" will open at 12, Archer Street, London, W.I. 
It is sponsored by the newly formed Audio Industries 
Club Ltd. in association with the British Recording Club. 
The centre will incorporate an exhibition of sound 
equipment, a demonstration theatre for both sound and 
vision, an information bureau and a restaurant. 

Maurice Child, the well-known radio amateur, has 
presented to the Radio Society of Great Britain a col-
lection of antique radio equipment.  The collection of 
26 items is almost entirely of pre-1914/18 vintage. Mr. 
Child is a vice-president of the Society and was for 
many years principal of the London Telegraph Training 
College. 

Demonstrations of loudspeakers (both domestic and 
monitoring) and professional recording equipment are 
being given by Lockwood and Co. in collaboration with 
other manufacturers at the I.B.C. Recording Studios, 
35, Portland Place, London, W.1, on April 6th and 7th 
from 6 to 9.30 p.m. and on April 8th and 9th from 
9.30 a.m. to 9.30 p.m. 

Westward TV. —Full-power trade tests have been 
radiated since March 20th from both the I.T.A. trans-
mitters which will serve S.W. England.  They are 
transmitted daily (except Sundays) from 10 a.m. to 
9 p.m.  The programme contractors for both trans-
mitters, Stockland Hill, Devon (Channel 9) and Caradon 
Hill, Cornwall (Channel 12), are Westward Television 
who plan to start their service on April 29th. 

"Applications of Frequency-Sweep Oscillators."— 
Unfortunately, due to pressure on space, the concluding 
part of R. Brown's article has had to be held over until 
our next issue. 
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News from 

Industry 

Marconi's.—The 63rd annual report of Marconi's 
W/T Company and its subsidiaries shows a group 
profit for 1960 of £57,892 compared with £411,470 for 
the previous year. This decline has resulted from the 
writing off of a loss of £670,000 incurred during the year 
by Marconi Italiana S.p.A.  The company became a 
wholly owned subsidiary in September 1959, and Lord 
Nelson of Stafford in his reference to this at the 
Marconi annual general meeting said that investigation 
had disclosed that inadequate provision had been made 
for losses incurred by the Italian company prior to 
1960.  The 61st annual report of the Marconi Inter-
national Marine Communication Company shows a 
net profit of £304,276 against £264,624 for 1959. 

Relay Exchanges Ltd. and its subsidiary companies 
announced a group trading profit for 1960 of £3,949,892, 
almost £600,000 above the 1959 figure. After allowing 
for taxation and £2.75M for depreciation the net group 
profit was just over £1 M. 

Radio Rentals have changed the name of their set-
manufacturing subsidiary from Mains Radio Gramo-
phones Ltd. to Baird Television Ltd. It will be recalled 
that they recently acquired the trade name from Hartley 
Baird Ltd.  The chairman's annual report records a 
record trading profit of £5.95M which is some £850,000 
above the previous year.  After charging £3.44M for 
depreciation and allowing for taxation the net group 
profit showed an increase of nearly £500,000. 

T.C.C. —A trading profit of £701,737 for 1960, com-
pared with £770,679 for the previous year, is announced 
by the Telegraph Condenser Company. 

Packaged television stations, costing under £10,000, 
are being marketed by E.M.I. Electronics Ltd. to pro-
vide a low-cost, uncomplicated television system for 
mass education and instruction by television.  In a 
region with flat terrain, good reception should be ob-
tained within 15 miles radius of the transmitter.  A 
number of receivers is supplied with each transmitter. 

Power System Computers Ltd., of Team Valley, 
Gateshead-on-Tyne, 11, have undertaken to manufac-
ture the analogue computers developed in the Depart-
ment of Electrical Engineering at Sunderland Technica! 
College. 

EMIFAIR —an exhibition of medical, musical and 
scientific developments of the E.M.I. family of com-
panies—will shortly commence a tour of the country. 
The exhibition contains 16 stands.  The major em-
phasis is on Ardente hearing aid equipment, but in-
cluded among the other exhibits are records and record 
reproducers, and tape recorders for sound reproduction 
and dictation. 

Anglo-Czechoslovak trade agreement for 1961 pro-
vides for about £5.6M worth of U.K. goods to go to 
Czechoslovakia and about £8M worth in the reverse 
direction. The quota includes Czech valves and transis-
tors to the value £60,000 (not more than a fifth of 
which may be transistors) and gramophone records and 
tapes to the value of £20,000.  The quota of U.K. 
exports under the agreement lists £50,000 worth of 
electronic and communication equipment including 
sound and television receivers. 
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Anglo-French co-operation in the field of communi-
cation earth satellites is provided for in a joint study 
to be undertaken by the Hawker Siddeley group and 
SEREB (Societe pour l'Etude et la Realisation d'Engins 
Ballistiques) of Paris. SEREB was set up two years ago 
by the French government to act as systems managers 
for all ballistic weapon development to be undertaken 
in France or in association with other countries. 

Computer appreciation courses for executives are con-
ducted from time to time by Leo Computers Ltd. The 
week's course "providing a sound introduction to data 
processing in general," is non-residential and costs 25 gn. 
Particulars of the next series of courses, which will be 
held on April 10th to 14th, July 10th to 14th and 
September 11th to 15th, are obtainable from Leo Com-
puters Ltd., 151A-159A Queensway, London, W.2. 

Rank Precision Industries have been granted exclusive 
selling rights in the U.K. and many overseas territories 
for the Dage range of closed-circuit television equipment 
manufactured by Thompson Ramo Wooldridge, of 
Michigan City, Indiana.  The Dage range of cameras 
includes one of only 74" long and weighing only 41b. 
It is "completely transistorised" and is available with 
a three-lens turret. 

B & K Laboratories, of 4 Tilney Street, London, W.1, 
are to market in this country two new spectrum 
analysers developed by the Polarad Electronics Corp., 
of New York. One (type WSA) covers 10-40,000Mc/s 
in 20 bands and the other (type DA70) 50-100Gc/s in 
three bands. 

Vicsteels Ltd., of Craven House, 16, Northumberland 
Avenue, London, W.C.2, have been appointed U.K. 
agents of Lumalampan AB, of Stockholm, manufac-
turers of tungsten and molybdenum wire and the Luma 
wire cutting, stripping and twisting machine. 

Ultra Electronics are to supply 40 sets of their UA60 
intercom, equipment for the Westland P.531 aircraft 
being supplied to the Army Air Corps. The value of 
the contract is approximately £21,000. 

W.S. Electronics Ltd., a member of the K.G. (Hold-
ings) Group, has been awarded a contract for a further 
300 u.h.f. airborne emergency transmitter-receivers, 
(Type D103) for the Royal Air Force. 

Livingston Laboratories Ltd. are moving to new 
premises at 31, Camden Road, London, N.W.1 (Tel: 
Gulliver 8501) on April 4th. 

EXPORTS 

Rhodesian police are to be equipped with Cossor 
packset transmitter-receivers.  These v.h.f. sets, which 
weigh only 5 lb, will be used for ground and ground-
to-air communications. 

Signal generators to the value of approximately 
$160,000 have been ordered from Marconi Instruments 
for the Royal Canadian Air Force. The instruments, 
which cover the 10-470Mc/s frequency range, are ampli-
tude molulated. 

A Continental tour to promote the next International 
Instruments, Electronics and Automation Exhibition, to 
be held in London in May, 1962, is being undertaken 
by the organizing committee. They have already visited 
several cities and from April to June will visit Milan, 
Brussels, Amsterdam, Paris, Stockholm and Frankfurt. 

Sweden has placed a further contract with Marconi's 
(following substantial orders in 1959) for the supply of 
"secret electronic equipment" for her air defence 
system. The contract is valued at over £1.7M. 

WIRELESS WORLD, APRIL 1961 



Personalities 

Lord Nelson of Stafford, LL.D., chairman of the 
English Electric group of companies, has been elected 
to honorary membership of the Institution of Electrical 
Engineers "in recognition of his outstanding contribu-
tion to the development of electrical science and 
engineering, and for his many services to The Institu-
tion."  Lord Nelson, who was a post-graduate student 
with the Brush Electrical Company, Loughborough, be-
came their chief outside engineer at the age of 22.  He 
later joined the British Westinghouse Company (which 
became Metropolitan-Vickers). His association with the 
English Electric Company started in 1930 when he was 
appointed managing director. Lord Nelson was created 
a Baronet in 1959 and raised to the peerage in 1960. 

Julius A. Stratton, Sc.D., LL.D., president of the 
Massachusetts Institute of Technology, is the 39th re-
cipient of the Faraday Medal of the I.E.E., which he 
is awarded for "his notable contributions in the fields 
of technological education and research in radio com-
munication." Dr. Stratton, who will be 60 in May, has 
been on the staff of M.I.T. since 1924 when he joined 
as a research associate. He was in the radiation labora-
tory from 1940 until 1945 when he became director of 
the research laboratory (electronics).  He remained in 
that post until his appointment as president in 1959. 
Dr. Stratton has made "an outstanding contribution to 
the theory of transmission line, waveguide and antenna 
systems in relation to the wartime development of centi-
metre-wave radar." 

D. N. Truscott, 0.B.E., A.C.G.I., D.I.C., B.Sc., 
Ph.D., Sc.D., general manager of the electronics division 
of the G.E.C., which he joined ten years ago, has been 
elected chairman of the Electronic Engineering Associa-
tion in succession to L. T. Hinton (Standard Telephones 
and Cables).  Dr. Truscott was for four years in the 
engineering department of Murphy Radio which he left 
in 1939 to join the Ministry of Aircraft Production 
where he was an assistant director from 1944 to 1945. 
He then spent six years in the Ministry of Supply as an 
assistant secretary. 

N. McAdam, B.Sc., has been appointed chief engineer 
of the industrial valves and cathode-ray tubes depart-
ment of the A.E.I. Radio and Electronic Components 
Division.  After spending five years with A. Reyrolle 
and Company as a student apprentice he graduated in 
electrical engineering in 1933.  In 1934 he joined Mul-
lards and a year later went to the Edison Swan Electric 
Company as a junior development engineer.  In 1947 

Dr. D. N. Truscott 
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he went to the company's valve factory at Sunderland as 
chief factory engineer.  He became divisional chief 
inspector for the Edison Swan group of factories in 1955. 

Oifford Metcalfe, C.B.E., will, at his own request, 
relinquish the managing directorship of E.M.I. Elec-
tronics Ltd., on July 1st.  He will remain a full-time 
director of Electric & Musical Industries Ltd., and will 
devote his main attention to initiating technical and 
development policy for new products. He will be suc-
ceeded as managing director of E.M.I. Electronics Ltd. 
by Percy A. Allaway who has been his deputy since 1957. 
Mr. Metcalfe spent his early years with Bristol Aeroplane 
Company on engine design.  He joined the Gramo-
phone Company in 1930 as a mechanical designer and 
was appointed a director of E.M.I. Engineering De-
velopment Ltd. in 1946.  Mr. Allaway also joined the 
Gramophone Company in 1930.  He spent the war 
years designing equipment for radar and similar elec-
tronic devices.  He was appointed general manager of 
E.M.I. Engineering Development Ltd. in 1953, and 
works director in 1956. 

Charles Bovill, A.M.I.E.E., M.Brit.I.R.E., A.F.R.Ae.S., 
has ;oined Multisignals Ltd. as executive engineer. 
He had previously been with the Decca group since 
1946, first with the Navigator Company and since 
1954 with Decca Radar as overseas technical represen-
tative working mainly in France. Trained at the Uni-
versity of Grenoble, France, and the Regent Street 
Polytechnic, he joined the development department of 
the Gramophone Company in 1933.  From 1936 to 
1937 he was with the Air Ministry, and in 1938 joined 
the air division of Marconi's, later becoming liaison 
engineer with R.A.F. Bomber and Coastal Commands. 
Mr. Bovill was commissioned in the R.A.F.V.R. in 1942 
and was appointed officer in charge of the Air Opera-
tional Research Group of the Inter-Services Research 
Bureau. 

D. Edmundson, general manager of the Rugby works 
of A.E.I. since January last year, is appointed manufac-
turing manager, A.E.I. Electronic Apparatus Division in 
succession to the late E. T. W. Barnes. Mr. Edmundson 
served an engineering apprenticeship with B.T.H.  In 
1940 he was appointed head of the electrical laboratory, 
and in 1946 test engineer, Rugby works, eventually be-
coming superintendent, test department. G. P. Thomp-
son, who becomes manager of the Rugby works of 
A.E.I., joined B.T.H., Rugby, as a student apprentice 
in 1930. 

P. A. Allaway C. Bovill 
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E. A. W. Spreadbury, M.Brit.I.R.E., associate editor 
af the Wireless & Electrical Trader, has been elected 
chairman of the Radio Trades Examination Board for 
a second term of office. He has been associated with the 
work of the Board since its inception in 1944 and was 
for many years an examiner in both sound radio and 
television servicing.  He joined the laboratory staff of 
Wireless Trader in 1937 where he was responsible for 
the preparation of the service sheets issued by the 
journal. 

Three appointments to the directorate are announced 
by the Solartron group. R. Catherall, B.Sc., who joined 
Solartron Laboratory Instruments as a development 
engineer in 1952 and since 1957 has been a director of 
Solartron Research and Development, joins the group 
board as director of research and development.  After 
graduating at Manchester University he joined Rotol 
Ltd. where he was concerned with the development of 
electronic equipment for vibration measurements in air-
craft propellers. In 1948 he went to S. Smith and Sons 
on automatic pilot design. Soon after joining Solartron 

R. Catherall H. D. Binyon 

in 1952 he became responsible for the development of 
their transfer function analyser.  H. D. Binyon has 
joined the group board as director of product sales. He 
joined Solartron Laboratory Instruments in 1952. After 
coming down from Magdalen College in 1940 he joined 
the R.A.F. Signals Branch and in 1947 went to the 
Cavendish Laboratory, Cambridge, for two years.  L. 
Malec, M.B.E., who joined the group two years ago as 
managing director of Solartron Radar Simulators is 
appointed director of systems sales to the group. After 
war service in the R.A.F. he joined British European 
Airways. From 1948 to 1959 he was with Air Trainers 
Ltd., of which he subsequently became managing 
director. 

J. Reekie, B.Sc., Ph.D., M.I.E.E., who joined Semi-
conductors Ltd., the Plessey-Philco company, in 1957 
as chief engineer and subsequently became executive 
director and general manager, is being detached for 
special duties by the board of the Plessey company, and 
will shortly be visiting a number of overseas territories 
on behalf of the company.  G. W. Pratt has been 
seconded by the Philco Corporation of America to act 
as general manager of Semiconductors Ltd. 

J. W. Haig-Ferguson, M.A., A.M.I.E.E., has recently 
been appointed managing director of R. & J. Beck 
Ltd., one of the Griffin & George group of companies. 
Mr. Haig-Ferguson, who was born in 1923 and is a 
graduate of Queen's College, Cambridge, was  in 
R.E.M.E. in the latter part of the war.  He was until 
recently divisional director (electronics) of Bruce Peebles 
& Co. Ltd., Edinburgh. 

K. A. Robinson, A.M.Brit.I.R.E., who joined Lanca-
shire Dynamo Electronic Products in 1948 as chief 
development engineer, has been appointed to the board 
of the company, which is a member of the Metal 
Industries group.  Mr. Robinson, who is 34, was 
appointed chief engineer in 1959.  Before joining the 
company he was concerned with the development of 
industrial electronic equipment with the English Electric 
Company. 

A.  S.  D.  Barrett,  B.Sc.(Eng.),  M.I.Mech.E., 
M.I.Chem.E. has been appointed consultant to Re-
search and Gontrol Instruments Ltd., and has joined 
the board of directors.  Prior to setting up in private 
practice as an industrial consultant at the beginning of 
this year Mr. Barrett was technical director of Edwards 
High Vacuum Ltd.  He is a vice-chairman of the 
Scientific Instrument Research Association and secre-
tary of the International Organisation for Vacuum 
Science and Technology. 

The board of Livingston Laboratories has been en-
larged and now includes F. Livingston Hogg as chair-
man and joint managing director, D. C. Rennie (joint 
managing director), M. R. Hogg, H. Sellers, S. W. Urry 
and F. R. G. Webb. 

OUR AUTHORS 
Richard C. Foss, B.Sc., Grad.I.E.E., joint author of 

the article on multivibrator design in this issue, joined 
E.M.I. Electronics on leaving school in 1952.  During 
four years' training he spent two years working on digital 
computers.  He studied at Southall Technical College 
and won an I.E.E. prize and a Technical State Scholar-
ship, going to King's College, Newcastle-upon-Tyne, 
in the University of Durham, where in 1959 he gradu-
ated with first class honours in electronics. He is now 
carrying on research on second-harmonic magnetic 
modulators and some applications using ferrites, having 
been awarded the Oliver Lodge Scholarship of the 
I.E.E. (made honorary by the financial support of E.M.1. 
Electronics). His co-author, Malcolm F. Sizmur, B.Sc., 
also joined E.M.I. Electronics in 1952.  He took his 
H.N.C. at Slough Technical College and won an I.E.E. 
prize and Technical State Scholarship.  He spent two 
years in the digital computer division of the company 
and he too went to King's College, Newcastle-upon-
Tyne, where he obtained a general degree in electrical 
engineering. 

E. Jeffery, A.M.I.E.E., the first part of whose article 
on a low-cost stereo amplifier appears in this issue, has 
been an engineering superintendent at the Bracknell 
Division of the Sperry Gyroscope Co. since 1956.  He 
entered the Post Office Engineering Dept. in 1936 and 
during the war was an officer instructor at the Army 
Radio School at Petersham. At the end of the war he 
took a regular commission in R.E.M.E. and was for 
some years Major Chief Instructor (first in telecom-
munications and later in radar and control equipment) 
at the R.E.M.E. Training Centre, Arborfield, Berks. He 
was at one time in charge of the electronics branch of 
R.E.M.E. Base Workshops, Singapore. After resigning 
from R.E.M.E. he was technical executive to Modern 
Telephones Ltd. until joining Sperry.  His present 
article derives from his personal interests and is not 
related to his work at Sperry. 

Arthur C. Gee, who reviews on page 231 the growing 
interest among amateurs in the use of teleprinters, is 
a doctor by profession and, "believing that hobbies are 
essential for the well-being of mankind," has been a 
radio amateur for many years.  Dr. Gee is chairman 
of the Radio Amateur Emergency Network committee of 
the R.S.G.B. 
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Fifty Years' Research in 

RADIO WAVE PROPAGATION 

By R. L. SMITH-ROSE,* C.B.E., D.Sc., F.C.G.I., F.I.R.E., 

WHILE in 1911 great achievements had been 
attained in the practical developments of wireless 
telegraphy, there was little understanding of the 
manner in which the electromagnetic or radio waves 
involved travelled over the earth's surface; and par-
ticularly as to how it came about that these waves, 
which normally travel in straight lines, could bend 
round the spherical earth. 
This was brought out very clearly in a lecture 

given by G. Marconi before the Royal Institution 
on 2nd June, 1911. The following extract is taken 
from the report of this lecture in the July, 1911, issue 
of the Marconigraph, a journal which was incor-
porated in the Wireless World less than two years 
later (April, 1913). 
"Although we have—or believe we have—all the data 

necessary for the satisfactory production and reception 
of electric waves, we are yet far from possessing any 
very exact knowledge concerning the conditions govern-
ing the transmission of these waves through space— 
especially over what may be termed long distances. Al-
though it is now easy to design, construct and operate 
stations capable of satisfactory commercial working over 
distances up to 2,500 miles, no clear explanation has 
yet been given of many absolutely authenticated facts 
concerning these waves." 
Later on in the same lecture, Marconi said: 
"Although the mathematical theory of electric wave 

propagation through space was worked out by Clerk 
Maxwell more than fifty years ago, and notwithstanding 
all the experimental evidence obtained in laboratories 
concerning these waves, yet so far we understand but 
incompletely the true fundamental principles concern-
ing the manner of propagation of the waves on which 
wireless telegraph transmission is based." 
Such statements, based on experimental measure-

ments, aroused great interest since it had hitherto 
been considered that the electromagnetic waves 
involved travelled over the surface of the earth. 
The attenuation of the waves was less over sea than 
over land owing to the much greater electrical con-
ductivity of salt water. W. Duddell and J. E. Taylor 
had shown in 1905 that for distances up to about 
60 miles, the signal strength of radio waves was 
nearly inversely proportional to the distance between 
transmitter and receiver. But for distances beyond 
100 or 200 miles, it was found by other investigators 
that signal strength decreased more rapidly; and 
L. W. Austin and L. Cohen obtained better agree-
ment between calculated and measured signal strength 
by adding an exponential factor, involving both 
distance and wavelength, to the inverse distance 
relationship. Although this "Austin-Cohen fo rmula" 
was used for several years by radio design engineers 
as a convenient practical guide, it was soon found 
to have serious limitations. The most important of 

• President of the International Scientific Radio Union (U.R.S.I.). 

these was the discovery that at distances greater 
than a few hundred miles, the strength of received 
signals varied from day to night: for the wavelengths 
and conditions then in use, the signal strength was 
usually greater, but more variable, by night than 
by day. 
The first systematic discussion of th:se phenomena 

is also recorded in the issues of the Marconigraph 
for September to November, 1912, particularly by 
Drs. W. H. Eccles and J. A. Fleming, both of whom 
were closely associated with Marconi in his pioneer 
development of wireless communication. What was 
termed "The Effect of Daylight upon Radiotele-
graphic Waves" became an active subject of dis-
cussion; and H. J. Round was the leading Marconi 
engineer who, with K. W. Tremellen, made many 
systematic measurements of the changes in signal 
strength over short and long distances due to the 
passage of the sunrise and sunset boundaries across 
the path. (See Fig. 1.) 
At the 1912 Dundee meeting of the British Asso-

ciation Professor Fleming opened a discussion on 
the subject of "Unsolved Problems of Wireless 
Telegraphy," which was published in the Marconi-
graph for October, 1912. From the theoretical con-
tributions made by Professors J. W. Nicholson and 
A. Somerfield, it became clear that diffraction alone 
could not account for the transmission of waves 
round the surface of the earth to the extent that had 
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Fig. I. Measurements of strength of signals and atmospheric 
noise mode at Chelmsford in July 1911. (a) The upper curves 
relate to the reception of signals from Clifden and Glace Bay. 
(b) Observations of the number of atmospherics per minute 
which produced peak voltages of 3(L), 6(M) and 12(N) res-
pectively. Note the effect of day and night conditions on both 
signals and atmospherics. 
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already been demonstrated.  Having regard to the 
long waves used, however, 6 km or more, and the 
difference in conductivity between land and sea, it 
was still necessary to consider the ground wave 
propagation phenomena up to moderate distances. 
It was in the course of this discussion that the 

effect of sunlight on the propagation of radio waves 
was emphasized by Dr. Eccles; and he described 
in some detail his study of the possibilities of an 
ionized layer in the atmosphere acting as a reflector 
of radio waves as first suggested by Oliver Heaviside 
in 1900. With a further contribution from Professor 
A. E. Kennelly at the British Association discussion, 
the foundations were laid of an understanding of 
the characteristics of an ionospheric shell surround-
ing the earth and which, subject to variations in 
time and place due to the influence of solar radia-
tion, could reflect upgoing radio waves back towards 
the earth's surface. 

International Collaboration 

It was clear from this meeting (in 1912) that 
progress in investigating the complex phenomena 
involved could best be achieved by forming a com-
mittee or similar body comprising both theoretical 
and practical workers in the subject.  It is there-
fore significant that in the following year a meeting 
was held in Brussels to discuss the formation of an 
international committee to organize and conduct 
scientific experiments in wireless telegraphy. A re-
union was held in Brussels in April, 1914, at which 
a programme of scientific measurements was drawn 
up and discussed in some detail.  This included 
observations of the variations in signal strength 
received in different directions and at various dis-
tances from the transmitter; and also simultaneous 
measurements of the strength of atmospheric dis-
turbances in different places. 
This body became the International Scientific 

Radio Union (U.R.S.I.), which held its first meeting 
in Brussels in 1922, and its XIIIth General 
Assemblyt in London in September, 1960. During 
its nearly forty years of existence, the work of 
U.R.S.I. has covered a range of scientific subjects, 
such as standards of radio measurements and their 
application to wave propagation and radio noise, 
for the study of which on a world-wide scale, inter-
national co-operation is not only a great advantage, 
but indeed a necessity.  In addition to pursuing 
scientific research on radio matters, U.R.S.I. has, for 
the past thirty years or more, collaborated with 
the International Radio Consultative Committee 
(C.C.I.R.) on many problems of mutual interest, 
particularly those concerned with the design and 
operation of long-distance communication circuits. 
It is natural to find that this co-operation is actively 
continuing in connection with the more recent prob-
lems of radio astronomy and communication to and 
from vehicles in space. 

The  Ionosphere  and  Round-the-world 
Trans mission 

It was not until 1925 that the first experiments 
which demonstrated the existence of the Kennelly-
Heaviside layer were made by Sir Edward Appleton 
and his co-workers using the Bournemouth trans-

- 
t A brief ,ccount of this meeting was given in Wireless World, 

January 1961, p. 10. 
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Fig. 2. (a) Paths of direct and indirect waves from transmitter 
to receiver; and the measured—or virtual-height of reflection 
of the indirect wave. (b) Interference fringes in received signal 
due to ground and ionospheric waves, as the frequency of the 
transmitter is varied over a small range. The ratio of the number 
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in time of arrival of the two signals, and so the height of 
reflection of the indirect wave. (c) Echoes of transmitted pulses 
after reflection from the lower (E) and upper (F) ionized 
regions: and also of an echo of a pulse which has been twice 
reflected from F with an intermediate reflection at the ground. 

miner of the B.B.C.  By changing the frequency 
of this station, the strength of the received signal 
was found to vary, indicating an interference pattern 
such as would be produced by two sets of arriving 
waves, one travelling along the ground and another 
coming down after reflection at the ionized layer. 
(See Fig. 2 (a) and (b).) Confirmatory evidence was 
found by comparing the signal variations obtained 
when receiving on a loop and vertical aerial.  An 
alternative method was used by R. L. Smith-Rose 
and R. H. Barfield, who compared the strength of 
signal from a transmitting station received simul-
taneously on a loop and vertical aerial.  All these 
experiments indicated that the radio waves used— 
about 300m in wavelength—were reflected from an 
ionized layer at a height of about 100 km. Almost 
concurrently with this work G. Breit and M. A. 
Tuve used a pulse technique to measure directly 
the time interval between the arrival of the pulses 
travelling along the ground and those which arrived 
later after travelling up to the ionized layer and 
down to the receiving station. (See Fig. 2 (c).) A 
year or two later, by using shorter wavelengths, 
Appleton and his co-workers showed that at certain 
times the radio waves could penetrate the first 
reflecting (or E) region and be reflected from an 
upper region, termed F, at a height of some 400 or 
500 km. 
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These pioneer experiments and discoveries pro-
vided, first the complete explanation of the manner 
in which radio waves can travel right round the 
earth by successive reflections between the earth 
and the upper atmosphere; and, secondly, the basis 
of the subsequent exploration of the physical charac-
teristics of our upper atmosphere which has been 
in progress for the past thirty years or more. 
Ionospheric observatories have come into operation 
for measuring the height and density of ionization 
of the various reflecting regions, and the manner in 
which these change from day to night and from 
summer to winter. The installation of such observa-
tories has gradually spread throughout the world, 
to over 250 which were in operation on a regular 
and systematic basis during the International Geo-
physical Year of 1957-58. 
As a result of the international collaboration 

obtained under the auspices of U.R.S.I. observations 
made in different parts of the world are freely 
exchanged, so that national laboratories can prepare 
charts showing the state of ionization in the upper 
atmosphere all over the world.  Based on data 
accumulated in this way, over one or more solar 
cycles of 11 years duration, accurate forecasts can 
now be made of the ionospheric conditions to be 
expected up to six months in advance. 
Concurrently with this observatory work on condi-

tions at vertical incidence, continuous studies have 
been made on the transmission of radio waves over 
oblique incidence paths at distances from a few hun-
dred up to several thousand miles between sending 
and receiving stations. In this way, a detailed and fairly 
accurate knowledge has become available for use in 
the design and operation of long-distance radio com-
munication services throughout the world. The fre-
quencies or wavelengths to be used for such services 
can be selected in advance according to the time and 
geographical location of operation, and systematic 
planning can take place to deal with the diurnal fluc-
tuations in ionospheric conditions as well as with 
the longer-term variations which follow the solar 
cycle. 

Radar Technique and Back-scatter 

It is well known that the use of pulse transmission 
and receiving technique formed the basis of the 
development of radar for detecting and locating 
ships, aircraft and geographical features. It seemed 
only just, therefore, that research workers concerned 
with the exploration of the ionosphere should take 
advantage of advanced and powerful radar tech-
niques for their continued investigations.  Follow-
ing earlier work by T. L. Eckersley on the scattering 
—as distinct from reflection—of radio waves from 
ionospheric clouds or regions, E. D. R. Shearman 
used a high-power radar transmitter to direct a beam 
of waves horizontally.  The waves after reflection 
from the ionosphere reached the earth's surface at 
some one or two thousand miles from the trans-
mitter.  Some of the energy of the waves was scat-
tered backwards, and after a second reflection at the 
ionosphere was detected at a receiver alongside or 
incorporated with the transmitter. From a measure-
ment of the time taken for the pulses of radio waves 
to travel to and from the sending station, the path 
of the waves was determined. Furthermore observa-
tions made on various frequencies soon showed the 
characteristics of the ionosphere at the distant 
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reflecting region.  By suitably rotating the aerial 
system, the beam of waves was made to scan the 
horizon, and in this way the conditions in the 
ionosphere all round the observing station could be 
explored at ranges up to 7,000 miles or so.  This 
technique has proved to be a powerful tool not only 
for the scientist investigating the ionosphere all 
round him, but it also enables the radio operator of 
a long-distance circuit to determine from time to 
time the best and most suitable frequencies to use in 
the prevailing circumstances. 

Propagation at V.H.F. 

In general, radio communication services which 
make use of ionospheric propagation are confined to 
frequencies below 30 Mc/s (wavelengths above 10 
metres): although it has long been known that under 
appropriate conditions the density of ionization in 
the ionosphere is at times sufficient to support the 
transmission of radio waves within the band 30 to 
50 Mc/s. But experience has shown that this type 
of transmission is comparatively rare and inefficient 
with normal transmitter powers and receiver sensi-
tivities.  To obtain anything approaching a regular 
service, it is necessary to use the scattering of the 
waves at the ionosphere which, on account of the 
weakness of the resulting signals, entails the use of 
very high power and concentrated beams of radia-
tion.  This technique is, however, used in certain 
"ionospheric scatter" services where the utmost 
reliability is necessary at all times, irrespective of 
economy and efficiency. 
The main use of the v.h.f. band between 30 and 

300 Mc/s (wavelengths 1 to 10 m) is, however, for 
the localized services involved in broadcasting, tele-
vision, police and private mobile services, and certain 
types of beacon and navigational aids mainly per-
haps, for aircraft services.  These services as used 
today, are based on the knowledge obtained in re-
search on the propagation of such waves over the 
past thirty years or so. The subject here is broadly 
divisible into two parts. First, a study of the elec-
trical characteristics and the physical features of the 
earth's surface, which mainly determine the trans-
mission of the waves to short distances broadly 
within the horizon as seen from the sending aerial. 
Secondly, and particularly at the longer distances 
beyond the horizon, the strength of the waves arriv-
ing at the receiver may be affected to a varying extent 
by the bending of the waves due to the refractive 
index gradient in the atmosphere.  This refractive 
index gradient is determined by the temperature, 
pressure, and more especially, the humidity of the 
atmosphere, and so the extent to which the waves are 
bent is very dependent on the weather conditions 
prevailing over the transmission path. 
But considering the shorter-range phenomena first, 

in order to extend the horizon and so the service of 
a transmitting station, it is usual to elevate the aerial 
of the latter as much as possible. It then becomes 
clear that there are two paths by which the waves 
can travel towards the receiver.  One of these is 
directly through the air from transmitting to receiv-
ing aerial: while the other path involves reflection 
from the ground, the inverse of reflection from the 
upper atmosphere.  The resulting signal at the re-
ceiver is the combination of these two sets of waves, 
which are usually out-of-phase in practice, and 
result in the signal strength being inversely propor-
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tional to the square of the distance between sending 
and receiving stations. There are, of course, wide 
variations in practice from this simple law, mainly 
due to the effect of obstacles such as hills and build-
ings in the path of the ground reflected waves. 
Next, as already suggested, the direct waves which 

travel through the air may be subject to bending 
which may result in their being propagated appre-
ciably beyond the horizon. As a result the "ser-
vice area" of such a transmitting station is increased 
beyond the limits of the optical horizon, albeit the 
extended range is variable and dependent upon the 
prevailing atmospheric conditions.  For practical 
purposes, in such cases as broadcasting and tele-
vision services, measurements are made over long 
periods of time and in various parts of the world 
to obtain sufficient data to express the results on a 
statistical basis.  An example of the application of 
this type of study is shown in Fig. 3 which is repro-
duced from a recommendation of the C.C.I.R. in 
1959, setting out the field strengths likely to be 
received at various distances beyond the horizon for 
typical proportions of the time of observation. Such 
information is of direct importance to designers of 
broadcasting services, and assists them to determine 
the minimum separation in distance necessary 
between stations operating in the same frequency 
channel to secure comparative freedom from any 
specified degree of mutual interference. 

Future Research in Radio Wave Propagation 

A general view of the trend of future scientific 
research in this subject of radio wave propagation 
can be obtained from the conclusions and recom-
mendations of the various Commissions of U.R.S.I. 
concerned with this subject.  In the first place in-
terest in the propagation of waves through the 
lower atmosphere is not confined to those concerned 
with communications. As Commission I indicated, 
the measurement of standards of frequency and time 
has become so precise that it is very important to 
know what changes in phase of both low and very 
low frequency waves occur over various transmission 
paths. Furthermore, since both light and radio waves 
are used in geodetic surveying, it is important to 
standardize the formulm used for calculating the re-
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Fig. 3.  Frequency range: 40 to 600Mcls.  Values of field-
strength for 50„ of locations for 1 kW radiated power by a 
half-wave dipole with vertical or horizontal polarization 
exceeded for 1.'„, 10'o, and 50 ',, of the time.  (The dashed 
portions of the curves are less reliable than the portions shown 
.n full lines.) 

fractive index of the air at the working frequencies. 
Commission II, dealing with propagation through 

the troposphere, pointed out that, while further 
quantitative studies were required to elucidate the 
statistical facts of propagation beyond the horizon, 
it was also important to investigate the fine structure 
of irregularities in the atmosphere. The latter become 
of increasing importance in connection with the 
absorption and scattering in the atmosphere at centi-
metre and millimetre wavelengths. Also, since many 
of the frequencies likely to be used in space research 
are susceptible to tropospheric influences, the 
importance of the effects of these should be 
examined. 
With regard to the propagation of waves through 

the ionosphere, a subject concern to Commission 
III, the great co-operative work carried out during 
the International Geophysical Year (1957-58) has 
been described in previous publications.§  At last 
year's General Assembly of U.R.S.I. it was noted 
that several scientific unions, including the Inter-
national Committee on Geophysics, were organizing 
a Sunspot Minimum Programme to be conducted 
during 1964-65 as a companion enterprise to the 
I.G.Y. which, as is well known, took place during 
a period of maximum solar activity.  The results 
of this international effort should do much to eluci-
date some of the outstanding features in our know-
ledge of the ionosphere, which by 1965 will have 
been the subject of study by radio scientists for 
over forty years.  By this date also, it may be 
anticipated that the use of rockets and artificial 
earth satellites will also have appreciably added tc 
our knowledge of the upper reaches of the iono-
sphere, which it has so far been difficult to explore 
by radio waves sent up from ground stations. 
Fifty years ago, Marconi engineers and others 

were recording the number of atmospherics--or X's 
as they were then termed—which produced a cer-
tain voltage across the receiver terminals (see Fig. 1). 
This study of "Radio Noise of Terrestrial Origin "— 
to use the present title of Commission IV of U.R.S.I. 
—has continued ever since on a continually increas-
ing scale all over the world. The number and variety 
of the various types of noise which produce an audible 
or detectable response on modern sensitive receivers 
is now so great that it was decided at the recent 
General Assembly of U.R.S.I. to draw up an agreed 
terminology of the subject. Terrestrial Noise com-
prises those natural electromagnetic disturbances 
which originate in the earth's atmosphere, and there 
appear to be four recognizable classes of such noise: 
(i) Atmospheric noise which originates in natural 

electrical discharges below the ionosphere, and 
which travels to the receiver by the normal paths of 
propagation between the earth and the lower boun-
dary of the ionosphere. 
(ii) Ionospheric noise which originates in the iono-

sphere and is usually associated with magnetic 
disturbances. 
(iii) Whistlers which are a form of terrestrial noise, 

originating in electrical discharges in the lower 
atmosphere, and which are propagated through the 
ionosphere along dispersive paths.  The whistler 
type of noise when heard at a receiver is charac-
terized by one or more components of the nature 
of gliding tones, which descend in frequency through 
the audible range in a period ranging from a fraction 
of a second to several seconds. 
$ See, for example, Wireless World, February 1960, pp. 52-58. 
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(iv) Finally, composite noises are recognized as 
having the combined characteristics of whistlers and 
ionospheric noise.  Such "interactions," as they are 
termed, may be initiated by lightning discharges and 
are often associated with magnetic disturbances. 
The continued study of this subject is helping to 

elucidate some outstanding problems on the nature 
of the earth's magnetism as well as on the physical 
characteristics of the upper atmosphere. 
In this article, an attempt has been made to 

describe briefly some of the advances made, during 

INDUSTRIAL 

GROUPS VI 

The Victorian origin of the wireless 
industry in this country is apparent 
from this photograph taken in the 
Marconi works over 60 years ago. 

THE history of the Marconi company, and therefore 
that of the radio industry, started with the formation on 
July 20th 1897 of the Wireless Telegraph and Signal 
Company (soon afterwards renamed Marconi's Wireless 
Telegraph Company).  Two years later the company 
established its first factory in Chelmsford, Essex. Since 
1946 Marccni's W/T Company, together with its sub-
sidiaries and associated companies has been part of the 
English Electric Group. 
As will be seen from the following list the group, 

English Electric Co. Ltd. 
D. Napier & Son and its subsidiaries 
Marconi's Wireless Telegrt ph Co and its overseas subsidiaries 
Marconi Instruments Ltd. 
Marconi International Code Co. 
Marconi International Marine Communication Co. and subsid arms 
Marconi Radio Sounding Device Co. 
Marconi Television Co. 
Radio Communication Co. 
Scanners 
Vulcan Foundry 
Robert Stephenson & Hawthorns Ltd. 
English Electric Valve Co. 
English Electric Export and Trading Co 
Canadian Marconi Co. 
John Inglis Co., Toronto. 
gnglish Electric Canada 
English Electric Company of South Africa (Pty.) Ltd. 
English Electric Company (Central Africa) Ltd. 
English Electric de Venezuela 
English Electric Company of India (Pty.) Ltd. 
English Electric Company of Australia Pty. Ltd. 
English Electric Company of New Zealand Ltd. 
English Electric Espanola 
English Electrica de Portugal 
English Electric Marconi Argentina 
Associated Transistors Ltd. 
British Aircraft Corporation and its subsidiaries 
English Electric, Babcock & Wilcox and Taylor Woodrow Atomic Power 
Construction Co. 

Kingsway Housing Association 
Power Traction Finance Co. 

the past fifty years, in the study of the propagation 
of radio waves around our earth and also through 
its atmosphere. 
Much has been learnt and understood about the 

physical processes and conditions involved: much 
more remains to be discovered; and interest in 
future research will be greatly quickened by the 
possibilities of the new tools available to the radio 
scientist in the form of rockets and artificial satel-
lites and the associated measuring techniques and 
instruments. 

of which Lord Nelson of Stafford is chairman, now com-
prises over 30 allied and associated companies.  It em-
ploys 84,000 people in its 24 principal works in this 
country and abroad.  The group's interests are too 
diverse to be covered adequately in a short survey, but 
they range from aviation to atomic power plant, electri-
cal generation to electric cookers, traction equipment to 
transistors, marine engines to marine radio, transmitters 
to turbines, and klystrons to computers.  Its radio and 
electronics interests are not, however, concentrated in the 
Marconi section of the group, for the English Electric 
Company itself has been in the forefront of the develop-
ment of electronic computers and, jointly with the 
Automatic Telephone and Electric Company, operates 
Associated Transistors Ltd., manufacturers of semi-
conductors.  Also the English Electric Valve Company 
produces the " glassware " which is the very heart of 
the transmitters, radars, television cameras, etc., pro-
duced by Marconi's. 
The English Electric group profit for  1960 of 

£3,142,580 (after providing nearly £3M for taxation) is 
slightly above the previous year's figure.  The group 
has an issued share capital of nearly £33M, fixed assets 
of nearly £44M and current assets of £48M. 

Reactance Calculator 
A SLIDE-RULE Calculator measuring 81 x 3iin pro-
viding a simplified means of calculating resonance fre-
quency of tuned circuits, reactance of inductors and 
capacitors, Q of coils and dissipation factor, all over 
a wide range of values, has been introduced by Shure 
Brothers Inc. of Evanston, Illinois, U.S.A.  It is, how-
ever, obtainable in the I J.K. from J. W. Maunder, 22 
Orchard Street, Lonckn, W.1, at the modest price of 
12s 6d. 

WIRELESS WORLD, APRIL 1961 207 



MANUFACTURERS' PRODUCTS 

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 

Fast Pulse Generator 

WITH the American Du Mont Type 404 pulse genera-
tor the pulse width can be continuously varied from 
(105 to 100,usec and the pulse repetition rate can be 
continuously varied from as high as 100,000 down to 
10 pulses/sec with internal triggering or, with external 
triggering, even down to a single pulse. The maximum 
allowable duty cycle is 10"o, and a warning cut-out 
prevents higher duty cycle pulse trains from being 
generated.  The pulse rise and fall times are at most 
0.02 and 0.025/4sec respectively and the overshoot less 

Du Mont Type 404 fast pulse generator (Aveley Electric). 

than 3".. The maximum peak pulse output is 50V +-10"O 
(into 50(.2) and this can be attenuated in ldB steps up to 
59.5dB to an accuracy of +3%. The leading pulse can 
be delayed from 3 to 125usec relative to an external 2V 
trigger with a jitter of less than 4m,usec +0.1 '„ of the 
delay time. This generator costs £280 and is imported 
into this country by Aveley Electric Ltd., of Ayron 
Road, Aveley Industrial Estate, South Ockendon, Essex. 

Vacuum Switch 

SHOWN in the illustration is the B. & R. Relays new 
Type 85 vacuum switch, a moderate-sized, single-pole 
make and break unit capable of switching loads of up to 
2kW at voltages up to 3kV. The contacts are enclosed 
in an evacuated glass capsule fitted with metal end-caps 
and these provide the external electrical connections. 

It is mechanically operated by means of the small rod 
seen projecting from the larger-diameter end-cap. This 
actuating rod is attached to a flexible diaphragm to 
which is fixed also the internal moving switch contact. 
Although rated for relatively heavy loads a switch of 

this kind has many applications in radio and electronic 
equipments, especially where only very infrequent opera-
tion is required or highly inductive loads have to be 
switched. As the contacts are in vacuum they are pro-
tected against all forms of contamination. 
The switch capsule is available separately as Type 

183, and enclosed in the plastic housing shown in the 
illustration it becomes Type 85.  Up to four Type 85 
switches may be fitted to either an a.c. or a d.c. relay 
which will provide change-over or make and break facili-
ties as required. These relays (Type C12 d.c., or C62 
a.c. operated) consume about 6W (20VA a.c.) and are 
fitted with coils of 12kil nominal resistance.  Further 
details can be obtained from B. & R. Relays Ltd., 
Temple Fields, Harlow, Essex. 

Wide Range Communications Receiver 

A COMPLETELY new communications receiver, the 
Type 51S-1, offering extreme frequency accuracy and 
operational simplicity has been introduced by the Collins 
Radio Company.  Continuous coverage of the 2 tc 
30Mc/s range is provided in 1-Mc/s bands with 1-kch 
increments on the main tuning dial. Additional cover-
age from 0.2 to 2.0Mc/s permits broadcast monitoring or 
laboratory use.  Reception of upper sideband, lower 
sideband, a.m. or c.w. signals is provided at any fre-
quency within the tuning range. 
A.G.C. characteristics and a separate product detector 

contribute to optimum s.s.b. performance. A rejection 
notch tuning feature provides at least 40dB attenuation 
of unwanted signals and a level meter may be switched 
to indicate either r.f. signal or audio output levels. Tur-
ret construction of the r.f. section results in increased 
efficiency and the R.F. gain may be remotely controlled, 
if required, by simplexing on the audio output line. 
The 51S-1 receiver is fitted with a gray simulated 

leather panel and housed in a gray enamel cabinet. As 
the illustration shows the set not only has an attractive 
appearance but the controls are neatly and conveniently 
arranged.  Operation is from either a 115 or 230V, 50 
to 400c/s power supply.  A 28V, d.c. model is also 
available. The receiver may be mounted in the stand-
ard 19:n rack and a special fittings kit is available for 
this purpose. 
It i, tmderktooci that the price of the c1S-1 receiver 

B. & R. Relays vacuum switch withdrawn from its plastic housing. 
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Collins new communication receiver, Type 51S-I which 
has a very comprehensive specification. 
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is of the order of 1,920 dollars f.o.b. U.S.A.  Further 
details can be obtained from Collins Radio Co. of 
Fngland Ltd., 242 London Road, Staines, Middx. 

Low Torque Precision Potentiometer 

SPECIAL features of a new precision wire-wound 
potentiometer introduced recently by Miles Electronics 
are: low rotational torque, not exceeding 7gm/cm for 
any resistance value; multi-contact wiper assembly of 

Miles Electronics pre-
cision potentiometer. 

precious metal alloy; spindle carried in a miniature ball-
race; intermediate tappings up to 33 in number and 
ganging of up to 6 units normally, and to 8 if specially 
required. 
Resistance range is 0.51d1 to 1001d2 in 8 standard 

values with a normal tolerance of 5':., but 1% can be 
supplied if necessary.  The rating is 4.5W and the 
dimensions are 2352in diameter x lin deep. 
Linear resistance elements are fitted wound normally 

with enamelled nicKel-chrome or cupreous-nickel wire, 
but windings of precious alloy wire, such as silver-
palladium, can be fitted if specially required. 
Further details can be obtained from Miles Electronics 

Ltd., Shoreham Airport, Sussex. 

Sound Spectrometer 

WITH the new Advance Type SPM1 battery sound 
spectrometer sounds at frequencies between 20 and 
12,000c/s and at levels between 20 and 150dB (referred 
to 2 x 10 ' dynes/cm') can have their levels measured 
and can also be analysed by making use of the eight 
alternative filters provided.  These filters consist of a 
low-pass filter covering up to 90c/s, six band-pass octave 
filters covering in all from 90c/s to 5,600c/s, and a 
high-pass filter covering upwards from 5,600c/s.  The 
attenuations produced by these filters outside their nomi-
nal pass bands are, for the low-pass filter, 40dB at 
450c/s; for the band-pass filters, 30dB at one half and 
twice the lower and upper cut-off frequencies respec-
tively and 50dB at one quarter of and four times these 

Advance battery 
rem3vel. 

sound spectrometer Type 
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frequencies (except for the lowest octave (90-175c/s) 
filter for which these attenuations are somewhat less); 
and, for the high-pass filter, at least 40dB at 1,200c/s. 
This spectrometer costs £210 and is manufactured by 
Advance Components Ltd., of Roebuck Road, Hainault. 
Essex. 

Transistor Analyser 

RAPID and convenient measurement of many of the 
parameters of both p.n.p. and n.p.n. transistors is made 
possible by the Microcell Transistor Analyser type 440. 
The measurements are carried out in common-emitter 
configuration, and include current-gain, cut-off fre-
quency, leakage current and turnover voltage.  Diode 
characteristics may also be determined. 
The signal source is a Wien-bridge oscillator which 

covers the range lkc/s-10Mc/s, and which is amplitude 
stabilized to within ± 1.5dB.  Current gain up to a 
maximum of 200 is measured by a differential-input, 
wide band valve voltmeter, while collector voltage and 

Microcell Transistor Analyser Type 440. 

current are continuously adjustable up to 100V and 3A 
respectively, and are monitored by edge reading meters. 
External adaptors may be used to determine " h " para-
meters. 
The instrument is obtainable from Microcell Elec-

tfonics Division, Bladcwater, Camberley, Surrey. 

Tape Revolution Counter 

SUITABLE for use with Scotch Boy 5.1in and 7in and 
Emitape 7in reels, the " Call-Boy " revolution counter 
is attached to the supply spool by a three-pronged 
rubber clip. The three-digit resettable counter is driven 

Colton "Call Boy" 
tape  revolution 
counter. 

from this clip via a flexible shaft, and can be attached 
to any smooth surface by means of a suction cup. The 
" Call-Boy " costs 42s 6d, and is manufactured by Colton 
& Co. (Lapidaries) Ltd., of The Crescent, Wimbledon, 
London. S W.19. 
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TECHNICAL NOTEBOOK 

Radio Star Survey recently reported 
by Ryle showed that, per unit 
angular area of sky, the number of 
radio stars increases rapidly as their 
intensity decreases. Even when the 
many possible modifying factors are 
allowed for, this result corresponds 
to an increase in the density of radio 
sources  with  increasing distance. 
Bearing in mind the time taken for 
the radio noise to travel from its 
source, this result thus also corres-
ponds to an increase in the density 
of radio sources at increasing times 
in the past.  It is this final deduc-
tion  which  appears  to  support 
theories in which the mean density 
of matter in the universe decreases 
with  time (evolutionary theories) 
rather than theories in which this 
density remains constant (steady-state 
theories).  (In steady-state theories, 
in order to nullify the decrease in 
density which would otherwise be 
produced by the expansion of the 
universe, continuous creation of mat-
ter must be postulated.) Most of the 
ratio sources are vastly more intense 
than their optical counterparts and 
so can be observed to far greater 
distances.  The increase in density 
in fact only becomes noticeable be-
yond the limit reached by present-
day optical telescopes. 

C.W. Optical Maser has been re-
cently developed at the Bell Tele-
phone  Laboratories.  Unlike  the 
pulsed optical maser which was also 
recently developed by Bell and which 
was described in the Technical Note-
book section of our December 1960 
issue, the new maser uses a gas (a 
mixture of helium and neon) rather 
than a solid (ruby) as its active 
material.  An ordinary low-power 
(Re 10W) electrical discharge is used 
to excite the helium atoms.  These 
atoms collide with the neon atoms 
and in the process excite them in 
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turn to one of four upper energy 
levels. Transitions of the neon atoms 
to one of ten intermediate energy 
levels can then be stimulated, con-
tinuous radiation (at a level of the 
order of 0.01W) being emitted as the 
transitions take place.  Thirty dif-
ferent transitions are in fact pos-
sible, so that there are thirty possible 
maser emission wavelengths. These 
all lie in the infra-red between 9,000 
and 17,000..: operation at five of 
them (between 11,000 and 12,000.1) 
has at present been observed. As in 
the Bell ruby optical maser, semi-
reflecting  accurately-parallel  end-
plates are used to reflect the stimu-
lated radiation back and forth along 
the gas-filled tube and thus to in-
crease its intensity.  Some of the 
stimulated radiation passes through 
the end plates forming a beam whose 
spread is less than a minute of arc 
in the case of the new gas maser. 
The spectral line width of this new 
maser is more than one hundred 
thousand times narrower than that 
of the ruby maser, and more than one 
thousand times narrower even than 
the  narrowest  hitherto-obtainab:e 
optical lines. This very narrow line 
width has already permitted the first 
observation of difference signals at 
radio frequencies between two optical 
lines. Broadband modulation of the 
beam at frequencies up to 60kc/s 
has also been accomplished using a 
Kerr cell. 

Piezoelectric Ignition is used in the 
U.S. Clinton industrial engine shown 
by Trojan at the recent Smithfield 
Show. This ignition system utilizes 
the voltage developed by compress-
ing a piezoelectric material—in this 
case PZT (the trade name for the 
lead zirconate  titanate  group of 
ceramics).  In the ignition unit the 
PZT is enclosed in a plastic container 
which is squeezed by a lever mech-

anism  driven  off  the 
crankshaft or camshaft. 
The generated voltage is 
fed to the sparking plug 
via a timing switch which 
can be operated from the 
flywheel. Thus no capaci-
tor or spark coil is re-
quired.  With this igni-
tion system the voltage 
generated is nearly inde-
pendent of the engine 
speed so that starting is 
made easier. The voltage 
rate of rise can also be 
made fast enough ( 
103V/5isec) to fire spark-
ing plugs which seem to 
be fouled when used with 
ordinary ignition systems. 

These units can be made very small 
(occupying only 3fcu in) and light 
(weighing only 8oz). In this country, 
PZT is manufactured under licence, 
by Brush.) 

Very-Low Distortion single-ended 
push-pull audio output  stage  is 
described by C. T. Murray in the 
March  1960 issue of Proc.I.R.E. 
Australia. The basic circuit is shown 
in the diagram. From this it can be 
seen that, whereas one of the two 
output valves, VI, is fed directly 

from the input, the other output 
valve, V2, is fed from an amplifier, 
V3, which is itself fed both from the 
output and from the input. The low 
distortion results from the fact that 
any distortion in the output is ampli-
fied and phase reversed by V3, and 
then fed back to V2 so as to oppose 
the distortion produced in the load 
by VI.  V3 must be fed with the 
correct fraction (determined by R„ 
R„ P„ R.) of the input and output 
voltages to produce a signal input to 
V2 equal to that to VI and thus to 
correctly balance the push-pull stage. 
The negative supply is used to back 
off the positive voltage at the cathode 
of V2 and thus produce the correct 
voltage at the grid of V3. The dotted 
capacitive  " bootstrap " connection 
shown both ensures that V3 can 
provide sufficient drive for V2 and 
effectively increases the gain of V3 
and thus still further reduces the dis-
tortion. With this type of circuit at 
full output a total harmonic distor-
tion of only 0.02°,', was achieved with-
out applying any overall feedback. 
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INTERNATIONAL 

ELECTRONIC 

COMPONENTS 

SHOW 

Salon International des Composants Electronique, Tubes et Accessoires Electronique 

Paris, 17-21 February, 1961 

ALTHOUGH this annual exhibi-
tion has for the past four years 
been open to foreign exhibitors it 
still retains much of the character of 
the old French Components Show 
which started in 1934.  Of the total 
of 435 stands about three-quarters 
were taken by French exhibitors, the 
remaining quarter by firms from 
eight other countries among which 
Germany (28), United States (27) and 
Great Britain (21) predominated. As 
in recent years the decor of the 
stands  was  uniform  and  the 
width of the allies ample, allowing 
those who wished, to saunter with-
out  impeding  the  movement 
of any with more  urgent busi-
ness (e.g., journalists?).  To look at 
every stand it was necessary to walk 
at least a mile —two if both sides of 
each avenue were examined in detail. 
Electronic accessories and measur-

ing instruments are admitted, but 

Right:  Encapsulated f ixed 
inductors (Orega). 

Below: Pair of i.f. coupling 
transformers for transistor 
printed circuits.  (21, 160; 
dimensions 20 x 13 x 13mm 
(Orega). 

the show remains predominantly one 
of pieces ditachies.  The fact that 
most of the products had been seen 
in previous years can be taken as 
indicating their general acceptability, 
but there were enough nouveautis 
(so marked by stick-on labels) to keep 
interest alive. A wide range of very 
small components for printed wiring 
and of tuner, i.f. and a.f. " modules " 
for incorporation in small portables 
were shown by Orega (a subsidiary of 
C.S.F.). Both Orega and S.E.C.R.E. 
(Soc. d'gtudes et de Constructions 
glectroniques) were showing fixed 
inductances, with end wires resem-
bling fixed resistors, for use in filters 
and similar applications. S.E.C.R.E. 
here also introduced, in addition to 
their lumped-constant delay lines, a 
range of distributed-constant lines in 
moulded form with end wires for 
suspension in circuit wiring. 
For test and measurement a num-

ber of new signal sources made their 
first appearance. Metrix were show-
ing a response curve tracer for v.h.f. 
covering a frequency range of 5 to 
220Mc/s and comprising an assembly 
of wobbulator, marker and c.r. oscil-
loscope units which can be used sep-
arately. Ferisol have added two new 
high-level (40mW) oscillators to their 
range of microwave signal generators: 
Type 0S501 (4 to 8kMc/s) and Type 

0S601 (7 to 11kMc/s).  A special 
stabilized power supply (SCF 300) is 
available for these klystron oscilla-
tors.  Solartron were showing their 
decade pulse generator (G01005) 
which has a p.r.f. range of 10c/s to 
1Mc/s and pulse width variable from 
250mktsec to 100msec  ± 5 %.  A 
lightweight transistor a.f. generator 
shown by S.E.C.R.E. working in 
conjunction with a transistor fre-
quency meter with direct-reading, 6-
decade luminous display were recent 
additions to their range of measuring 
instruments. Quartz-controlled trans-
istor oscillators with self-contained 
9-V battery in cylindrical cans 22mm 
in diameter and from 600 to 100mm 
high have been produced by Quartz 
et nlectronique. Frequencies  be-
tween lkc/s and 1Mc/s are available 
and typical characteristics (for the 
1Mc/s oscillator) are: output 700mV 
(impedance 15000); distortion <5?0; 
stability 18c/s (-60° to +90°C). 
Powers in excess of 5mW at a 

frequency of 2.2kMc/s are provided 
by  an  all-solid-state  generator 
shown by Philco and developed in 
the Lansdale Division.  Improve-
ments in efficiency of up to two 
orders of magnitude, compared with 
klystrons, are claimed and the power 
supply is four 4-volt mercury cells. 
The total volume of the equipment 
is about 100 cubic inches and the 
weight  41b.  A crystal-controlled 
110Mc/s oscillator (2N1158) is fol-
lowed by a "field flow" (L5437) 
transistor amplifier which raises the 
signal level to 100mW. This is then 
applied to a varactor (L4105) har-
monic  generator  and the  fourth 
harmonic selected.  After passing 
through a bandpass filter the 440-
Mc/s signal is applied to a further 
varactor (L4102) and the fifth har-
monic (2.2kMc/s) selected.  It is 
claimed that the unit is particularly 
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Transistor a.f. gelerator and transistor frequency 
meter (0 to I Mc/s) shown by S.E.C.R.E. 

suitable  for  airborne  and  space 
applications  (rechargeable  n:ckel-
cadmium batteries can be used if the 
duration-100 hours —of the mercury 
batteries is inadequate).  The fre-
quency stability is suitable for a 
Doppler system local standard, and 
amplitude modulation can be applied 
through variation of the varactor 
bias. 
Ribet-Desjardins  were  showing 

a new signal generator (428A) with a 

Response curve tracer for v.h.f. (Metrix). 

212 

Test instrument for routine measurement of carrier 
lifetime in semiconductors (J. L. Amiot). 

constant-level output i 2% over the 
frequency  range  of  10C kc/s  to 
30Mc/s and a laboratory type wob-
bulator  and  oscilloscope  (411A) 
covering 0 to 320Mc/s in three 
ranges. Modulation is ±10Mc/s for 
the middle range (80-160Mc/s) and 
± 20Mc/s for the upper and lower 
ranges.  Solartron were showing a 
neat  double-beam  oscilloscope 
(CD1016) for rack mounting, cover-
ing 0 to 5Mc/s and also a portable 
double-beam  oscilloscope 
(CD1C14). Another interesting Solar-
tron portable instrument shown at 
th's exh.bition for the first time was 
a transistor direct-reading frequency 
and capacitance meter covering 0 to 
10C k:/s in seven ranges and 0 to 
0.3uF in six ranges. 
Equipment for the routine testing 

of carrier lifetime in semiconductor 
specimens has been developed by 
J. L. Amiot. It makes use of the fact 
that intense illumination can be used 
to produce minority carriers.  The 

Above: Transistor noise level 
meter for hand or stand 
(L.E.A.). 

Left: Type CDI016 double-
beam oscilloscope (Solartron). 

specimen under test is placed over a 
hole in a horizontal shelf on the front 
of the instrument and connected in 
series with a resistance to a d.c. 
source. Light from a flash tube with 
a pulse duration of, typically, 10-'sec 
is concentrated by a mirror and lens 
system on the underside of the speci-
men.  The output signal from the 
specimen triggers a sawtooth time 
base which runs until the signal falls 
to 1/e of its initial value, when the 
time-base voltage rise is stopped and 
the time-base returns to zero.  The 
sawtooth maximum is read by a peak 
voltmeter which is calibrated to give 
direct readings of carrier lifetime. 
Incidentally, a small portable flash 

stroboscope was chosen by Ferranti 
as an example of an application of 
their four-layer p-n-p-n switching 
diodes. 
Sound level meters were shown by 

several firms.  Many of these are 
transistor  instruments,  e.g.,  the 
" Minophon "  pocket  instrument 
made by the Swiss firm of Ing. Hein-
rich Spyri S.A. which measures only 
125 x 85 x 40mm; and the Sonometre 
S.S.T.1 made by Laboratoire Electro-
Acoustique (LEA) which incorpor-
ates checking facilities for battery 
voltage and amplifier gain. 
A " wireless " microphone demon-

strated by Sennheiser made use of a 
transistor pocket f.m. transmitter 
work'ng on 35Mc/s and was effective 
at considerable distances from the 
stand under adverse exhibition con-
ditions, showing no signs of inter-
ference pick-up. 
Sanocolor mounted an effective 

demonstration of magnetic recordings 
as revealed by the Bitter technique, 
of applying colloidal iron oxide and 
then viewing the patterns produced 
on the screen of a projection micro-
scope. 
Many interesting audio exhibits 

were seen, but as these were also 
shown at the Festival of Sound in the 
Palais d'Orsay in March they are 
described elsewhere in this issue. 
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Response Curves and Tone Quality 
By M. G. SCROGGIE, B.Sc., 

AMPLITUDE/FREQUENCY  response  curves 
have had their ups and downs, in more senses 
than one.  Until about 1925 the reception of 
programmes by radio was considered so wonderful 
that it would have seemed churlish to criticize the 
quality of reproduction.  Effort was still being 
concentrated mainly on the feat of being able to hear 
them at all. But as the art of amplification reached 
the stage of ensuring adequate volume, people began 
to get quality-conscious. Technical enthusiasts, then 
as now, were unimpressed by the inevitable slogans— 
"Perfect Tone," "Reproduction Absolutely In-
distinguishable from the Original Performance," etc. 
—and wanted scientific evidence. This first came in 
the form of amplitude/frequency response curves, 
hereinafter to be called just "response curves." 
The typical al. amplifier of the period comprised 

two transformer-coupled stages (sometimes more 
than two!), the response curve of which consisted 
mainly of a fairly sharp peak somewhere in the range 
1-3 kc/s.  Clearly such curves were commercially 
unpublishable, but may have had something to do 
with the rapidity with which amplifier design began 
to progress.  What the amplifier was doing below 
300 c/s—or not doing, more likely—was at first 
concealed by the linear frequency scale (Fig. 1). 

Fig. I. Response curve of a single-stage transformer. 
coupled amplifier dated 1925. 

Ferranti deserve remembrance for their pioneering 
of level-response a.f. transformers and publication 
of logarithmic frequency curves (if they could be 
called curves in their case!) with which to commend 
them factually. Soon, however, the development of 
r.f. tetrodes was to render a.f. transformer coupling 
unnecessary, and resistance coupling gradually 
superseded it. By about 1927, a.f. amplifiers had 
so much improved that even overall response curves 
began to be worth advertising. And so the passion 
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for  high-quality  sound  reproduction  gained 
momentum.  Loudspeakers were still extras, how-
ever, externally connected and not included in the 
price of a broadcast receiver, so naturally they did not 
come within the scope of the response curves— 
which was fortunate for the advertisers. 
For some years a response curve was almost the 

only available objective index of tone quality, and 
enthusiasts attached great importance to ironing out 
every fraction of a decibel departure from perfect 
horizontality, regardless of what the loudspeaker and 
listening room were doing—a striking example of 
straining at a gnat and swallowing a camel.  Some 
attention was beginning to be given to non-linearity, 
but mainly among the technical avant-garde. Out-
standing was an article by J. H. 0. Harries' in which 
he brought forward experimental evidence that the 
largely third-harmonic distortion generated by 
pentodes sounded worse than the same amount of 
triode distortion (mainly second-harmonic). 
As the frequency range of a.f. amplifiers—and to 

a lesser degree other equipment such as pickups and 
loudspeakers—continued to be extended, a con-
troversy arose as to the desirability or otherwise of 
such development, especially at the top end of the 
scale. Some held uncompromisingly that the higher 
the fl-er; others, while generally conceding this as an 
ideal, argued that noise, interference, and (dare one 
whisper it?) distortion made it expedient to cut off 
everything above, say, 5,000 c/s.  Capt. P. P. 
Eckersley had, as usual, a memorably picturesque 
way of putting it—" The wider the window is 
opened, the more dirt comes in." This controversy, 
challenging the validity of the response curve as a 
measure of fidelity, reached a peak of intensity in the 
correspondence columns of Wireless World during 
1932, and continued indecisively until smothered by 
the outbreak of war. 
The end of the war released a greatly augmented 

number of enthusiasts, amateur and professional, to 
pursue the search for perfect sound reproduction. 
Almost at once the "flat from 20 to 20,000" school 
of thought—and with it the prestige of the response 
curve—received a severe blow by the publication of 
experiments by Chinn and Eisenberg' which pro-
duced an impressive mass of evidence to show that 
few listeners had any use for reproduction of fre-
quencies outside 70-6,500 c/s, and many chose to be 
restricted to 150-4,000 c/s. This was what a lot of 
people, including the more successful manufacturers, 
had believed for a long time, but it was no doubt 
comforting for them to find that their heresy had 
suddenly become respectable. 
As was to be expected, the orthodox reacted 

vigorously, and many attempts were made to dis-
credit the findings of Chinn and Eisenberg.  The 

' "Amplitude Distortion," Wireless Engineer, Feb. 1937, p. 63. 
' " Tonal-range and Sound Intensity Preferences of Broadcast 

Listeners," Proc. I.R.E., Sept. 1945, p. 571. 
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Fig. 2. Overall electrical response curves of a number 
of present-day tape recorders, lettered in descending order 
of listeners' preference. They were all measured electric-
ally under the some conditions, with tone controls set to 
maximum bass and treble. 
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main weight of the attack was launched against their 
statement that distortion from the equipment used 
for the experiments was imperceptible to the most 
highly critical listener. Clearly (it was said) the lack 
of enthusiasm for the widest window must have been 
due to harmonic and intermodulation dirt too fine to 
be detected as such but nevertheless spoiling the 
reproduction. Otherwise—and this was their trump 
card—the original sounds themselves would be 
unacceptable if heard with their full natural frequency 
range. 

Direct Hearing 

Not long afterwards H. F. Olson3 took them up on 
this point by testing listeners' preferences in the 
same room with the original sounds, no electrical 
apparatus being used. It was something of a shock 
to read that about a third of the listeners preferred to 
hear the music and speech restricted to a top fre-
quency of 4,000 c/s by means of an acoustical filter. 
The shock was considerably allayed when one read 
on and learned that from overhearing the comments 
made afterwards by the listeners it could be con-
cluded that those who voted for the restricted hearing 
were mainly those who disliked the programmes 
anyway, so would naturally be glad to hear as little 
of them as possible.  That even a small minority 
should prefer sounds to be muffled—especially 
speech, which is so often heard naturally that nobody 
would regard loudspeaker reproduction as the 
standard—does, however, seem to call for some 
explanation by the authorities who insist that 
anything less than 15,000 or even 20,000 c/s is not 
good enough. 
The difference between the results of the two sets 

of experiments—especially if allowance is made for 
those who were merely using the only means open to 
them to protect themselves from Mr. Olsen's pro-
grammes—is sufficiently marked to give possible or 
even probable support to the unmeasurable-distortion 
theory. It seems that many listeners who prefer to 
hear original sounds with all their crispness would 
reach for the "top cut" control if they were pre-
sented with even the highest-fl reproductions of 
them. Complete proof is lacking, however, because 
Chinn and Eisenberg's reproductions were mono-
phonic, and it can be argued that the difference 
between this and direct (or stereophonic) hearing may 
affect the preferred frequency range.  So far from 
stopping to straighten out this tangle, I am pausing, 
just long enough to add the observation that members 
of my family consistently tolerate much more 
" modern " symphonic music when they hear it 
direct than via hi-fl. But that may be merely because 
their attention is diverted by the antics of the execu-
tants. ' 
The last decade seems to have brought forth little 

to aid interpretation of response curves or restore 
confidence in them. Nevertheless and in spite of the 
obstinate refusal of the ordinal.; listener to prefer 
what he ought to prefer—full frequency range 
reproduction—there is still a tendency to assume that 
the higher the top frequency that can be advertised 
the higher the " fi " it implies.  Recently I had 
occasion to see some frequency response measure-
ments on tape recorders which were also judged by 

4 Frequency Range Preference for Speech and Musk," J. Acous. 
Soc. Amer., July 1947, p. 549. 
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systematic listening tests, and thought a comparison 
might be instructive.  The tests were carried out 
under the auspices of the Consumers' Association 
Ltd. 
Measurements and tests were made under like 

conditions on all models, and (with exceptions to 
be mentioned) the listening tests were under condi-
tions similar to those for the response measurements. 
All were at 31 in/sec tape speed. 
The measurements were made by recording sinu-

soidal signals at 27 frequencies from 40 c/s to 16 
kc/s, the a.f. source being connected to the micro-
phone input. The tape was then played back and the 
power output into rated load was measured. The ratio 
of output to input overall was expressed in dB re-
lative to that at 1 kc/s. Tone controls were set to give 
maximum bass and treble, except Model E, in which 
there was only a single tone control, which was set 
at its extremes and two separate curves taken. 
The listening tests likewise embraced recording and 

replay, and also the microphone and loudspeaker 
included in or prescribed for the recorder; this of 
course was a significant difference in conditions. 
Another difference was that the tone controls were 
adjusted by the panel of three listeners to what they 
judged to be optimum settings. In each case one male 
and one female speaker were recorded " live," and 
also some piano playing. The tone quality for each 
was separately assessed by each of the listeners, 
who awarded marks out of 100. They were not aware 
of the names of the machines being heard, or of their 
measured characteristics.  Scores were weighted in 
the ratio 2 to 1 for piano and speech respectively. 
The results quoted here are the overall averages for 
the panel. In most cases the three listeners' scores 
were reasonably similar, but a minority showed a 
wider spread from average. 
The response curves are arranged in Fig. 2 in 

descending order of listener preference. The corres-
ponding average scores are as follows: 

Model  Score Model  Score 

A  58 
8  57 

51 
51 
48 
47 
38 
37 

0 

35 
34 
34 
32 
32 
30 
29 
16 

To forestall one query that might be made on 
comparing the curves with this table, mention should 
be made that harmonic distortion measurements were 
also carried out, but do not shed any certain light on 
the matter. For listening, the output level was kept 
low, in a room of average domestic size. 
One's first conclusion, especially after noting the 

widely different placings of B and N despite the 
similarity of their curves, might well be that response 
curves couldn't matter less. More mature considera-
tion is likely to reduce this to some such statement 
as that response curves are not an entirely safe index 
of tone quality. With regard to B and N in particular, 
it should be mentioned that they were about the least 
consistently judged, and also that the excessive bass 
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in B could be and probably was reduced by the 
listeners' tone adjustments. A more damaging com-
parison is that between the exemplary curve of M 
and its mediocre placing. 
The first definite conclusion could be one in har-

mony with Chinn and Eisenberg—that response 
above 7 kc/s is not essential for pleasing reproduction 
(note A and B). Furthermore, an excess of very high 
frequencies is particularly distasteful (P).  A more 
puzzling conclusion is that a very narrow response, 
so long as it comes well in the middle (H and I), 
is not wholly unacceptable to listeners; it can in fact 
be preferred to more level curves (J, K, L and M). 
An interesting point is that in general the machines 
with the most level curves were the most consistently 
judged by the listeners. 
Almost certainly the picture would have differed 

somewhat if the overall response tests had been 
really overall, including microphone and loudspeaker, 
and been measured at the listeners' tone control 
settings; but since most of the response curves pre-
sented by manufacturers are obtained under con-
ditions similar to those shown here, the general 
conclusions stand. It is doubtful whether they would 
have been far out even if the conditions had been 
identical to those for listening. 

Audio Festival Exhibitors 
MANUFACTURERS from the Continent, Japan and 
the U.S.A. are among the 72 exhibitors at the Inter-
national Audio Festival, which opens at the Hotel 
Russell, London, W.C.1, on April 6th, for four days.  In 
addition to the usual demonstration room for each of 

AKG 
Acoustical 
Allied Records 
Ampex 
Armstrong 
Audio Fidelity 
Aveley Electric 

BASF 
Brenell Engineering 
British Ferrograph 

Challen Instrument Co. 
Chapman (Ultrasonics) 
Chitnis Electronic A.G. 
Cine Accessories 
Clarke & Smith 
Collel 
Cosmocord 

E.M.I. Records 
E.M.I. Sales & Service 

Faraday Electronic Insts. 
Fi-Cord (Distribution) 
Field, N. S. B. 

Garrard 
Gevaert Photo-Reproduction 
Goodmans 
Gramophone Co. 
Grampian 
Grundig 

Leak 
Lowther 
Lustraphone 

M.S.S. Recording 
Magnavox 
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Minnesota Mining & Mfg. 
Mullard 
Multimusic 

Orr Industries 

Pamphonic 
Philharmonic Records 
Philips 
Projection 

Radford Electronics 
Robuck Electrical Industries 
Rogers Developments 
Rola Celestion 

S.M.E. 
S.T.C. 
Schwarzalder Uhrwerke-
Fabrik Burger 

Shure 
Simon Sound Equipment 
Sony 
Sugden 

Tannoy 
Tape  Recorders 
Telefunken 
Teppaz 

Veritone 
Vitavox 
Vortexion 

Wellington Acoustic Labs. 
Wharfedale 
Whiteley Electrical 
Wyndsor Recording Co. 

Zonal Films 

the manufacturers listed there will be an audio theatre, 
seating 200, in which frequent lecture-demonstrations 
will be given. 
Tickets for the Festival, which is open from 11.0 to 

9.0 each day, are obtainable from manufacturers, audio 
dealers or from Wireless World.  Until 4.0 on the first 
two days admission is restricted to the trade. 

CLUB NEWS 

Barnet. —H. W. Pope (G3HT) will speak about d.f. gear 
to members of the Barnet & District Radio Club on April 
28th. The club meets on the last Tuesday of each month 
at 8.0 at the Red Lion Hotel. 

Birmingham. —April meetings of the Slade Radio Society 
include a talk on the 7th on transistors by N. B. Simmonds 
and another on the 21st on 2-metre amateur gear.  The 
club's first d.f. contest of the year will be held on April 23rd. 
Slade Radio Society meets at 7.45 at Church House, High 
Street, Erdington. 

Bury. —Future meetings of the Bury Radio Society will 
be held at 8.0 at The Knowsley Hotel, Kay Gardens.  At 
the April 11th meeting K. Taylor (G3NN W) will talk on 
"My First Eighteen Months." 

Derby. —Meetings of the Derby & District Amateur Radio 
Society, which incorporates the Derby Wireless Club formed 
in 1911, are held each Wednesday at 7.30 at 119 Green 
Lane. 

Guildford. —Maurice Child will speak on "The Early 
Development of Radio" at the April 13th meeting of the 
Guildford and District Radio Society, which meets on the 
2nd Thursday and 4th Friday of each month at 7.30 at the 
City Cafe, Onslow Street. 

Halifax. —At the April 4th meeting of the Halifax & District 
Amateur Radio Society H. Swift (G3ADG), the club's chair-
man, will speak on efficiency modulation. The society meets 
on alternate Tuesdays at 7.30 at the Sportsman Inn, Ogden. 

Leeds. —Mobile equipment is the topic of the talk to be 
given to H. Brooks (G3GJV) at the April 12th meeting of 
the Leeds Amateur Radio Society.  Meetings are normally 
held at 7.45 each Wednesday at Swarthmore Education 
Centre, 3 Woodhouse Square, but on April 26th members 
are visiting the Batley Works of Fane Acoustics. 

sorks-sio" 

tt% 
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Transistor Battery Tape Recorder recently introduced by 
Grundig, the TK I , is shown in the photograph. At the operating 
speed of .3fin/sec the frequency response is 80 to 8,000c/s +-
3c18 and the total wow and flutter 1%. The output power is 
250m W. High-frequency bias is used and permanent-magnet 
erase. The weight of this recorder is 8Ib and its dimensions 
I Itin by 7in by 41in. 
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HENRYS OR VOLT-SECONDS? 

SOME THOUGHTS ON 

INDUCTANCE 

By THOMAS RODDAM 

N recent months I have been constrained to think I 
about a variety of devices in which a coil is 
wound on a piece of ferromagnetic material and a 
current is passed through the coil. The practice of 
my temperate youth was to restrict the current so 
that this system remained linear, or fairly linear 
anyway, air gaps and extra iron being added whenever 
it became necessary to avoid the unwanted non-
linearities.  The characteristic property of such an 
arrangement is, of course, its inductance and it has 
become a matter of habit to assume that a thing 
having this sort of construction will also have 
associated with it the inductance-property, the idea of 
an inductance, the pure characteristic to which in this 
imperfect world we can only approximate. 
There are now, however, a number of what appear 

to be inductance-devices which seems to have lost 
this old, this familiar, inductance property. Clearly 
the essential characteristics of a coil wound on a 
ferromagnetic core are unaltered by the circuit in 
which it is connected and the deject must therefore 
be one of understanding. One great aid to clarity of 
thought is freedom from reference books: it is 
therefore my practice annually to abandon my 
library and retire to some inexpensive retreat where 
the gentle susurration of the rain and the heavier 
patter of the boots of a large but inefficient hotel 
staff can encourage the search for comprehension. 
What, then, is an iron-cored coil?  Digging into 

memory I recall that the passage of a current produces 
in the core a magnetomotive force, H, which is 
proportional to the current and to the number of 
turns and which is the same sort of thing as an 

MAGNETIC FLUX a 

MAGNETOMOTIVF 
FORCE H 

Fig. I. Idealized B-H characteristic of a "square-loop " 
ferromagnetic material. 
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electric field in that it is proportionately diluted by 
the length over which the current acts. In fact 

H  47rNI/10/ 

The effect of this magnctomotive force H is to 
produce a magnetic flux. This is where the energy is 
stored in the magnetic system. We commonly write 
the simple equation 

B = pH 

to express the connection between the flux and the 
m.m.f. but although I quote this highly memorable 
equation further exploration shows that its use is 
attended with some danger. 
A safer approach is based on the fact that when we 

change the flux which links the turns of a coil we 
produce a voltage across the terminals. The equation 
connecting these factors is 

V = NA. 10 - . dB/clt 

where A is the area. 
From these two equations we can go on to consider 

the very important tcrm dI/dt.  Since 

I = (10//4 N) H 

dI  dH 
= (10//47TN) 

dt  dt 

Now let us define the inductance by the equation 

LdI/dt = V 

and we find that 

NA. 10-8 dB'dt 
(10/ 417rN)  dH/dt 

4:71\12A . 10 9 dB/dt 
dHidt 

47TN2A . 10-s dB 
dH 

When B - pH we obviously have dB/dH - µ and 
the expression for the inductance has a similar form. 
When, however, this simple proportionality between 
B and H no longer holds the expression for inductance 
in terms of dI3 /c1H is still true.  The only trouble 
with it is that it depends on this differential term, 
which in strictness we must remember is actually 
(dB/dt)(dH/dt).  This is by no means a pedantic 
distinction, as we shall see at a later stage. It retains 
in our equations the very important element of time. 
For engineering purposes you cannot put the clocks 
back and any expression containing time has built 
into it an arrow showing which way you are going. 
Let us now look at the sort of relationship which we 

may encounter between B and H with some of the 
specially prepared ferromagnetic materials.  The 
typical form is shown in Fig. 1, and it will easily be 
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appreciated why materials which give a close approxi-
mation to this are called " square-loop " materials. 
First of all note that there is no indication in this 
diagram of what happens near the origin. This is 
rather a consequence of the way in which the square-
loop materials are used than of their properties. In 
the region of the origin there is, in fact, a fairly 
conventional high-permeability loop. When used in 
this way a coil wound on such a core has an inductance 
of conventional meaning. One material which is of 
value in both modes is Mumetal. 
In considering the square-loop behaviour of a core 

of this kind it is most convenient to start off by 
passing a very large current through the coil so that 
the flux is brought up to the point J. We now 
reduce the current without reversal to zero and after 
passing through A we follow along the line AB to 
the point B. Here the magnetomotive force H, and 
equally the current, is zero, so that we can disconnect 
the circuit. The core, however, remains magnetized 
with a stored flux B. 
Connected back in circuit we apply a small current 

in the reverse direction along the path BD.  The 
change in flux is very small so that the inductance, 
as we have defined it, is also very small.  As we 
continue to increase the current we reach the point D. 
Quite suddenly dB/41H changes to a very large value, 
for the jump in flux from D to E involves only a 
small change in magnetomotive force. The induct-
ance for this region traversed in this direction is very 
high.  When we reach E we turn sharply again 
towards H and the inductance is again low since EH 
is almost parallel to the magnetomotive force axis. 
The description of the changes in inductance in 

the last paragraph depends on our definition of in-
ductance in terms of the volts per ampere per second, 
the tendency of inductance to prevent changes in 
current. We could also consider inductance in its 
energy storage character: if a current is flowing 
through an inductive element the stored energy is 
LI2. It is this property which makes inductance 
such an important element in filter theory, where the 
network elements must hold the energy introduced at 
stop-band frequencies and then force it back to the 
generator. I would remind you that a filter using only 
inductance and capacitance cannot actually attenuate 
a signal passing through it as there is nowhere for the 
energy to be dissipated.  Such filters operate by 
presenting a reactive load to the generator in the 
stop band so that the energy is all flung back. 
In this sense of inductance the word seems to have 

practically no meaning when the device is operated 

VAdIldt) 

CURRENT I 

Fig. 2. Measured properties of two-terminal device with 
current drive. 
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Fig. 3. An alternative way of drawing F12 2. 

round the loop shown in Fig. 1. The stored energy 
has become virtually inaccessible and certainly 
unpredictable for any pattern of current other than a 
regular full excursion from H to J and back again. 
The energy which we force in up the path GCA is 
locked up in the rernanent flux at the point B when 
we try to get it back: to move from C to A we find 
we are putting energy into a high inductance device 
and the small current (and m.m.f.) change takes a 
good deal of energy but when we try to get it out 
again the device decides to be a low-inductance one. 
It is all rather like the operations of a bucket shop 
or some new fairy story in which the princess when 
kissed turns into a frog, though these coltunns are 
no place for comments on marriage. 
By now, no doubt, several familiar figures are 

reaching for their reference books, their slates and 
pencils. How many readers, I wonder, traced their 
first faltering characters, to the accompaniment of 
excruciating squeaks, on the economical slate: 
how long before their children complain that electric 
typewriters have not been provided for every infant 
in the village school? But s.f.f. are on my track with 
the revelation that if I consult Ezekiel Spanheim I 
shall find a clear definition of inductance which will 
dispose of all these difficulties. This I do not doubt, 
but neither do I doubt that the trick of producing 
such a clear definition is to restrict one's thought 
to ideal linear systems. Once we do this it is not really 
important which definition we adopt, since the alter-
natives can be easily and unambiguously derived. 
What is the circuit designer to do?  He is not 

concerned with magnetic flux and magnetomotive 
force: he has a black box with two terminals and has to 
define its properties in terms of voltage and current 
at these terminals. As a user of this black box it is 
merely vulgar curiosity which excites him to enquire 
why the behaviour is as he finds it. There are two 
experiments which he can profitably conduct. 
These will define the properties of his two-terminal 
device in a form which he can use. 
In the first experiment a source of current is 

required. This, of course, is a circuit which produces 
a specified current no matter what the impedance 
through which the current must be driven may be. 
There are a number of ways of approximating to this: 
the simplest is a sufficiently high voltage source 
in series with a sufficiently high resistance, while 
in more sophisticated versions the high slope re-
sistance at a pentode anode or a transistor collector 
can offer the wanted approximation with economy 
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Fig. 4. Measured properties of two-terminal device with 
voltage drive. 

of voltage. I do not think we need to explore the 
details of a suitable circuit here. 
We set the current at a substantial negative value, 

corresponding to the point H and then increase it. 
" Increase" is used here in a strictly formal way to 
mean that dI/dt is positive: numerically the current 
shown on a meter, which is in, will fall to zero and 
then rise in the opposite direction.  We measure 
the voltage across the terminals and we also measure, 
or fix in advance, the rate of change of current with 
time. Let us assume that we have arranged matters 
so that dI/dt is constant. Then, equally, as we allow 
(and what else can we do, indeed) the passage of 
time, H increases steadily, with dH/dt also constant. 
(Again, since dH/dt is positive, I use " increase ".) 
From H through E, F to G we have dB/dt which is 
constant and small, so that we observe a small and 
constant voltage across the terminals. At G there is a 
sudden change. As we go along G, C to A the 
terminals voltage becomes very high but at A, and as 
we progress towards J it drops again. The voltages 
we observe are proportional to dB/dt, and thus pro-
portional to dI/dt. We can therefore plot the diagram 
of Fig. 2. This may be more familiar to some readers 
in the form shown in Fig. 3 which takes account of 
the fact that to traverse the system from right to left 
we must have dI/dt negative and we shall therefore 
observe a negative voltage across the terminals. This 
effect is slightly obscured in Fig. 2. 
In a second experiment we apply a constant voltage 

to the terminals and observe the current. We shall 
assume that initially we are at the point F of Fig. 1. 
As we have already said, the rate of change of 
magnetic flux is proportional to voltage and since 
the voltage is constant the flux must be changing at 
a constant rate.  The projection of the working 
point on the B axis moves steadily upwards. There 
is a rapid transition from F to G, associated with a 
rapid rise in current but then as we move along 
G, C to A the current changes very little. Once A 
is reached only a short time is occupied by the run 
along AJ towards unlimited current.  This is the 
pattern shown in Fig. 4. 
The important feature of the current-time charac-

teristic at constant voltage is the plateau GCA. 
Since we have V = NA.10-8 dB/dt and V is constant 
we can integrate this very easily to get 

Vt = NA.10-8  (B1—B0) 

where B, and Bo are the values of flux corresponding 
to the points A and G respectively. (131 — Bo) is equal 
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to the spacing between points B and F, or twice the 
remanent flux BA A coil of N turns of area A on a 
material having a remanent flux Br has therefore a 
characteristic 

2NAB,10-8  volts-seconds. 

It may be useful to notice the sort of values to be 
expected. A coil of 1,000 turns will give volts-seconds 
products in the region of 1-10 volt milliseconds while 
draining away only milliamperes. Thus such a coil 
might take an almost constant current of a few milli-
amps for perhaps 10 milliseconds and then allow some 
hundreds of milliamps to flow. With only a few turns 
the characteristic will be a few volts-microseconds 
and the current required to reach the point G will 
be some hundreds of milliamps. 
For many practical applications we do not operate 

with ideal voltage or current sources but with 
sources of finite (which means in practice comparable 
with the load) impedance. Let us consider a source 
of voltage V. and resistance R.. Now in Fig. 4 the 
step from F to G is very short and we can therefore 
get a quick picture of the sequence of events by 
assuming that there is somehow a jump to a constant 
current Io which is the value for the whole GCA 
plateau. When the generator is first connected the full 
voltage Vo appears across the coil but as soon as the 
current Io is established the voltage across the coil falls 
to (V,— IoR). This value remains constant for a time 
(2NABT.10-8 )/(V0— I oR)  and  then  the  current 
through the coil increases rapidly and, if the coil 
resistance can be neglected the current rises to 
Vo/R and the voltage drop across the coil is zero. 
This is shown in Fig. 5. The idealized character-
istic shown in Fig. 5(b) can be turned into a closer 
approximation by replacing the three linear seg-
ments by the exponential which would be cal-
culated using the appropriate values of inductance, 
defined in terms of the value of dB/dH for the 
corresponding segment. 
It is this property of square-loop materials which 

has led to their widespread use in transistor square-
wave oscillators which are now becoming popular 
as inverters for producing an a.c. supply from a bat-
tery source and, by extension, producing high 
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Fig. 5. The voltage with a finite source resistance. 

voltages by the subsequent transformation and 
rectification. In these circuits the duration of each 
half-cycle is fixed by the plateau A Fig. 5(b). Another 
way of looking at these circuits is to consider them 
to be LR multivibrators, with a very large induc-
tance corresponding to the steep slope of GCA in 
Fig. 1. The half-cycle time, which depends upon 
L/R has barely begun, and the characteristic sag 
is only just discernible, when the core reaches its 
limit at A. The inductance changes to a very small 
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Fig. b.  The current into a finite resistance fed from a 
fixed voltage through a saturable choke. 

value and the remainder of the half-cycle is per-
formed with a very small L/R value. 
Another application is, of course, the memory 

core.  We have seen that with no current applied 
we must be at B or F, depending on whether the 
last active point was J or H.  Suppose we are at 
B. A current pulse, with positive current, will run 
up the track BAJ. The change of flux will not be 
very great so that the voltage generated in a winding 
on the core, which depends on d13 /dr, will be small. 
But if the last state were F, this current pulse 
would traverse the path FGCAJAB and we can see 
from Fig. 2 or Fig. 3 a substantial voltage pulse 
would be produced.  By setting the core to either 
B or F we can thus "write in" one bit of informa-
tion, a yes or no, a 1 or 0, and can extract it at our 
leisure. Moreover, since a current, or more exactly 
ampere-turns, which does not carry us to G will 
not affect the setting at F but will let the core fall 
back again we can use several windings which must 
be simultaneously pulled to bring the information 
out. It is in structures of this kind that we encounter 
the cores switched in times measured in micro-
seconds, perhaps using only single turns. 
The memory cores are perhaps a couple of milli-

metres in diameter, the inverter cores the size 
familiar in ordinary low-frequency amplifier design. 
In yet another application, magnetic amplifiers, 
which find application in a wide field from aircraft 
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controls to the regulation oi the supplies to large 
furnaces, the sizes range upwards from a few ounces 
into the hundredweights.  Fig. 6 is merely a re-
arrangement of Fig. 5 with attention focused on the 
current through the resistor R. It will be seen that 
until A is reached there is only a small current in 
the load resistor.  Suppose, then, that just as we 
reach A we reverse the voltage: we shall then traverse 
the path ABDKE with a similar, but oppositely 
sensed, current. At E we again reverse the voltage 
and this alternating voltage drives only a small 
alternating current through the load.  Now let us, 
by means of another winding carrying a steady 
current, bring the starting point to C.  To move 
from C to A under the influence of V, takes only 
one-half the time for the movement from G to A 
and so for the remainder of the time before the 
reversal the full current of V0/R will flow in the 
load. 
Having regard to the space I have already filled 

I do not propose to describe how the core is reset 
and how this second winding is disposed of so 
that, in fact, by the use of several windings on 
separate lines, it is protected from having excessive 
voltages induced in it. These matters of ingenuity 
are used to make practicable the magnetic amplifiers 
in which relatively small control currents affect 
the discharge of large powers into the loads by 
altering the fraction of a cycle during which the 
current is free to flow. 
I had hoped that at some point in this study 

the idea of inductance would have forced itself in. 
It has not done so except as a means for improving 
some of the approximations and even then I am 
sure we could have managed without it.  In its 
place we find a factor which has no name but which 
we might call endurance, the volts-seconds product 
before collapse.  This is a very real characteristic 
of a square-loop cored coil and a much less sharply 
defined characteristic of a coil with a silicon iron 
core or with a small air-gap.  It is a characteristic 
to which I fear we must all become accustomed. 
But how I wish it had a name. 

00 

Prediction for April 

JOHANNESBURG HONGKONG 

8  12  16  20 

G.M.T. 

FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
FOR 25% OF THE TOTAL TIME 

PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY 

FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
ON ALL UNDISTURBED DAYS 

W IRELESS W ORLD, APRIL 1961 



Multivibrator Design 

USE OF CONSTANT-CURRENT PRINCIPLE 

By R. C. FOSS, B.Sc., Grad.I.E.E., and M. F. SIZMUR, B.Sc. 

AN engineer designing electronic circuits has a 
number of special problems which are not commonly 
met in other branches of engineering.  One such 
problem arises from the use of valves and transistors, 
which have unavoidably wide tolerances on their 
characteristics. Steam engines manufactured with a 
tolerance of +50% on piston diameter would hardly 
be expected to perform well or even work at all! 
However, it is often necessary to make electronic 
circuits perform reliably with tolerances of this 
order on transistor parameters. Evidently to achieve 
this aim, the performance of the circuit must be made 
as far as possible independent of the precise values of 
such parameters. The designer must use techniques 
which ensure that the behaviour of the circuit de-
pends upon those components whose values are 

H.T. + 

Fig. I. Abraham and Bloch multivibrator circuit. 

under his control, such as capacitors, resistors and 
inductors. 
Because it is a comparatively easy task to assemble 

and modify a prototype, there is often a strong 
temptation to " design " circuits by cut and try 
methods.  This temptation should be resisted as 
this method has numerous drawbacks.  First, 
there is no reason why the performance of a circuit 
arrived at by cut and try should be governed by the 
values of passive components and not depend 
critically upon valve or transistor parameters.  The 
circuit may have this desirable property but most 
likely it will not. The second drawback is that the 
circuit can only be developed into a form suitable 
for production by an experimental investigation in 
which the effects of all tolerance changes are explored 
in a systematic manner. This may well turn out to be 
a lengthy process and there is always the possibility 
that at some late stage the circuit may be found 
unsuitable for production, necessitating a fresh start. 
Another drawback is that it will be purely fortuitous 

if an optimum design is achieved at the first attempt, 
and it is impossible to tell how far away from the 
optimum the design is without experimental investi-
gation. Lastly, the lack of a quantitative understand-
ing of the way in which the circuit works may well 
complicate maintenance because of the difficulty in 
deciding whether it is operating correctly or not. 
These difficulties may all be avoided if circuits can 

be designed which are not critical as to the precise 
values of valve or transistor parameters and whose 
behaviour is determined by the values of passive 
components.  Experience shows that the design 
procedures for such circuits are often quite simple; 
the amount of effort needed may be reduced to little 
more than an exercise in Ohm's Law and the solution 
of the transient response of an R-C circuit! 
The way to achieve this state of affairs is to use the 

valve or transistor as a switch with " on" and " off " 
states determined by passive components, the transi-
tion between states being governed by R-C timing 
circuits.  The characteristics of the active element 
are thus involved only in the transition from one 
state to the other. 
Because the multivibrator is one of the most useful 

and most widely known of waveform-generating 
circuits, it has been taken as an example to illustrate 
these techniques.  Fig. 1 shows the Abraham and 
Bloch multivibrator circuit.  Neglecting the time 
taken for change of state, the periodic time for this 
arrangement is the sum of the " off " periods for 
both valves. Fig. 2 shows the exponential waveform 
appearing on each grid in turn during its " off " 
period, E0 being the initial value, E, the value at 
which the circuit changes state and T the circuit time 
constant. If the " off " period, t„ is to be accurately 
specified, it is necessary to fix E, and E, or at least 
the ratio of these voltages. 
The appendix describes a simple method of finding 

Fig. 2. Exponential waveform appearing in turn at each grid 
in Fig. I during its " off " period. 
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Fig. 3. Illustration of the important design point that El 
should not be made too small relative to E„ so that a small 
change in El does not produce too large a change in t1. 

t, in terms of this ratio and the circuit time constant. 
It should be noted that if El is made small with 

respect to E„ then small changes in the value of E1 
will produce disproportionately large changes in t, 
and hence in the periodic time of the circuit. Fig. 3 
illustrates this point and it should be emphasized that 
this is most important in practice when E, is de-
pendent on valve or transistor characteristics. 
The basic multivibrator of Fig. 1 is not a " de-

signable " circuit as it stands because the " on " 
state of the triode valve is made dependent on its 
characteristics, including the grid current/grid voltage 
relationship.  Thus the change in anode potential 
between cut-off and cut-on and therefore the output 
amplitude and the starting point of the grid timing 
exponential are poorly defined. Furthermore, in this 
particular circuit the value of grid voltage, E„ at 
which the transition occurs is small compared with 
the initial value, E0, and is likely to change as the 
valves age or are replaced. 
It has been shown by Williams (Ref. 1) that these 

unsound features of the circuit can be avoided by the 
use of " bottoming" pentodes to give a well-defined 
anode swing, and by returning the grid leaks to the 
h.t. positive rail to make changes in the effective grid 
base have little effect. 
The circuit known as the long-tailed pair (Ref. 2) 

can be used to achieve equal case and soundness of 
design in a wide range of waveform circuits, while 
retaining the economic advantage of the triode, 
particularly the double triode.  Although circuits 
employing feedback in a common-cathode resistor 
are fairly well known, it does not seem to be so well 
appreciated that it is possible to use this resistor to 
largely define the total cathode current, or "tail 
current" of the pair. The tail current in the circuit 
of Fig. 4 is given by: — 

ET + V k 

RT (1) 

where the cathode voltage v , is determined by the 
values of v,,,, v52, and the valve bias. Provided that 
these quantities, and changes in them, are made 
appreciably less than the fixed "tail voltage" ET, 
say up to 20% of E„ it will often be possible to take 
the tail current as constant. 

ET 
IT r•kI  .  .  (2) 

RT 

For waveform-generating circuits, this current is 
normally arranged to flow entirely in one or other 
of the pair, and this current is switched from one to 
the other by a differential voltage applied to the grids. 
To estimate the value of differential grid voltage 
necessary to produce this switching action, suppose 
that the valve characteristics of each of the pair are 
identical. Suppose also that a value of grid-cathode 
bias — e b is necessary for the valve to draw current 
I, and that a value —e , just cuts off the valve. 
As changes in anode voltage are not normally large, 
the effective grid base, defined as (e  e b), may be 
assumed constant.  Considering again the circuit 
of Fig. 4; if v51 is made zero and v172 very negative, 
V2 will be cut off, and VI will be conducting. By 
the assumption, the cathode potential is - F e b. 
If v g2 is now allowed to rise, then when it passes a 
value —e, relative to the common cathode, that is 
— (e  e b) relative to earth, V2 starts to conduct. 
With v 0 continuing to rise the cathode voltage in-
creases until it reaches a value +e  , when VI will 
be completely cut off. The value of v at this point is 
(e,—e b), and it is seen that a differential change in 
grid voltage of two effective grid bases is required to 
switch IT. This thermionic equivalent of the two-way 
switch has been very successfully used in the design 
of digital computors (Ref. 3). 
The multivibrator about to be described, due 

originally to E. L. C. White (Ref. 4), can be thought 
of as just such a switch actuated by positive feedback 
through a timing network from one anode to the 
opposite grid (see Fig. 5). With this circuit the free-
running repetition rate is not well-defined, since 
it is very dependent upon the valve cut-off bias as 
shown in Fig. 3. However, this is an excellent 
circuit for use where a square wave synchronized 
to an external waveform is required.  As it is the 
differential grid voltage which actuates the " switch ", 
the synchronizing waveform is applied to the " free " 
grid (with acknowledgements to a well-known con-
tributor to Wireless World!).  This grid takes no 
part in the regenerative action, so it will not inject 
any signal back into the synchronizing circuit. 
The anode of V2 also plays no part in the regenera-

tive action, and from this anode an output can be 
taken without affecting the operation of the circuit, a 
feature which may eliminate the necessity for a 
buffer stage. 
To analyse the operation of the circuit, a few 

H.T. + 

'92 

IT 

Fig. 4. Long-tailed pair 
circuit. 
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additional assumptions will be helpful. These are: — 
(i) That R3 is large relative to R, so that the grid 
circuit loading on the anode of Vi may be 
neglected. 

(ii) That stray capacitances may be neglected. 
(iii) That neither valve is forced to draw grid 

current. 
(iv) The circuit is free-running, the grid of VI 

being at earth potential. 
To begin the analysis, suppose that IT has just 

started to flow through VI, the valve having previously 
been cut off. The fall in anode voltage, E=1T  R„ 
will have been coupled to the grid of V2 by the 
capacitor C, as shown in the waveform diagram 
Fig. 6. This fall cuts off V2 and drives the current 
into VI as postulated. C will now discharge through 
R3 and R, and the grid voltage waveform will be an 
exponential rise towards earth.  Meanwhile the 
cathode is at e b, held by the grid of VI. When the 
grid of V2 reaches a point one effective grid base 
below earth, V2 can start to conduct just as was 
considered in the case of the circuit of Fig. 4. The 
current in V1 falls and this rapidly turns V2 on 
and VI completely off, transmitting a positive 
swing of E to the grid of V2. The cathode follows 
this rise, and also the ensuing fall towards earth. 
Finally, when the grid has reached a point one 
effective grid base above earth, VI can start to con-
duct and the cycle recommences. 
From the analysis, it can be seen that the mark and 

space times are equal, and are governed by an 
exponential curve from E— (e e— e b)  LO (e e— e b), 
relative to earth, on a time constant of CR, seconds 
approximately.  The free-running period can thus 
be estimated using log tables, or graphically as shown 
in the appendix. 
Some practical design points arising from the 

assumptions made for the analysis can now be 
considered. 
The designer must ensure that neither valve is 

forced to draw grid current.  In the case of V2 
this would alter the effective time constant in an 
unpredictable way on one half cycle only, giving 
unequal mark and space times.  The most critical 
instant in the cycle is t1, Fig. 6, when the anode-to-
cathode voltage of V2 has its minimum value. This 
must be sufficient to enable the valve to pass current 
I, with negative grid bias. 
During the transitions R, is effectively in parallel 

with R„ and if R, is made comparable with R„ the 
anode and grid swings will be reduced to I,R,R3/ 
(121- h R3). Also the time constant of the exponential 
grid voltage should be taken as C  R3). 
Stray capacitances cannot be neglected in practice. 

At an anode, stray capacitance C, will turn the 
theoretically instantaneous rise and fall into exponen-
tials of time constant Cs times the anode load. 
The effect of stray capacitance at the grid of V2 
will depend upon the value chosen for the coupling 
capacitor C.  Should the two be comparable then 
only an unknown proportion of the anode swing 
appears at the grid of V2. 
To show how easy the design procedure is in 

practice, suppose a synchronized multivibrator is 
required, using a 12AT7 valve to give two antiphase 
outputs of 100 volts. Although the design would be 
easier if a negative supply were available for the 
"tail ", it will be assumed that only a 300 volts 
supply is available. Of this 300 volts, 100 are used 
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Fig. 6. Waveforms appearing at various points in the 
multivibrator circuit of Fig. 5. 

for the tail. This leaves only 100 volts for the con-
ducting valve, and to avoid driving it into grid 
current, a small value of tail current, 2mA, is chosen, 
making RT= 47 kilohms.  For two 100 volt outputs, 
both anode loads are 47 kilohms also. If the whole 
100-volt swing is coupled to the grid of V2, the 
assumption of constant IT will fail miserably, and 
V2 will be left with no anode voltage. The circuit of 
Fig. 7 shows how this is overcome by transferring 
only 20 volts of the swing. The approximate free-
running half-period will be governed by (20-4) 
volts decaying to 4 volts, the effective grid base. 
As shown in the appendix, this decay to 0.25 of the 
initial value takes 1.4CR3 seconds, CR3 being the 
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Fig. 7.  illustrative multivibrator design. 

time constant.  Finally the rise and fall times with 
20pF at each anode will be about 3psec, with 

anode time constants of 1 psec.  This figure com-
pares favourably with the rise time obtainable from a 
circuit of the type shown in Fig. 1; at a repetition 
frequency of 500 c/s values of the order of 100psec 
are more typical. 
For many purposes, the measured performance 

of the circuit will correspond sufficiently closely to 
these design figures.  The negative swing at the 
anode of V2 is about 20% greater than 100 volts 
due to the increase in IT at time t, in Fig. 6. The 
only other major discrepancy likely to arise is in the 
free-running half-period, as this depends on the 
grid base as previously mentioned. 
In the concluding part of this article, a similar 

circuit will be described in which the free-running 
period of oscillation can be defined to within a few 
per cent, the circuit being particularly suitable for 
use with transistors. 

APPENDIX 

Graphical Solution of the Exponential Equation. 
The solution to expressions of the form 

e-"T 

where E, and E, are known, and it is required to 
find t in terms of the time constant T, can be obtained 
by taking logs or by log-log slide-rule scales.  A 
quick alternative method, which is usually sufficiently 
accurate, is to use a graph of the function e-t  IT 
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Fig. 8. Graph of exp(417) plotted against t/T. 

plotted against trr, Fig. 8. Taking the example of a 
decay from 16 volts to 4 volts, that is E, E0= 0.25, this 
corresponds to a time of 1.4 T. Because this graph is, 
in effect, a scale drawing of the circuit waveshape, 
gross errors in calculation are unlikely and the effects 
of small changes of E, on the timing of a circuit 
are more easily seen. 
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Commercial Literature 
Sheet Insulation may be adversely affected by discharges 
taking place on or near its surface.  Eight plastics materials 
and silicone rubber, Perspex and synthetic-resin-bonded 
laminates have been tested tor the resistance to surface 
discharges by the Electrical Research Association Labora-
tory. Copies of the 42-page report entitled " The Resistance 
of Sheet Insulation to Surface Discharges 's by J. H. Mason 
may be obtained from Publication Sales Department, Elec-
trical Research Association, Thorncroft Manor, Dorking 
Road, Leatherhead, Surrey.  Price 15s or 15s 8d by post. 

Semiconductor Rectifiers.—Quick selection of G.E.C. silicon 
and germanium rectifiers in six basic circuit arrangements 
up to 400-V 100-A output is possible with rotary chart 
from G.E.C., Semiconductor Division, School Street, Hazel 
Grove, Stockport, Cheshire. 

Transistor Converters for changing low-voltage d.c. supplies 
into high-voltage a.c. or d.c. are made in both hermetically-
sealed and open constructions by Transipack.  Information 
on converters from 2W to IkW rating from Transipack, 29 
Burnt Ash Hill, London, S.E.12. 

Demonstration Servo System made by Feedback Ltd., of 
Crowborough, Sussex, uses part "bread- board," part unit 
construction to make clear the functioning of d.c. closed- and 
open-loop position control.  The front panel of the control 
unit carries a simplified diagram fitted with terminals for 
interconnecting links. 

Resistors, Capacitors and Inductors having glass dielectrics 
and insulators are among the many devices using special 
glasses made by Coming Glass Works.  Glass construction 
makes possible employment of components under adverse 
working conditions: for instance, very high levels of nuclear 
radiation have little effect.  Loose-leaf catalogue containing 
data sheets on components and subassemblies from Corning 
Glass Works, Bradford, PA (U.S.A.) or James A. Jobling, 
Wear Glass Works, Sunderland. 

Measurement Accuracy of 0.05% is achieved in the Muir-
head Wigan D-930-A precision r.m.s. decade voltmeter. 
This accuracy is achieved over the greater part of the range 
of lmV to 300V and 5c/s to 100kc/s. Weston cells are used 
for standardization.  Publication No. 150 from Muirhead & 
Co. Ltd., Beckenham, Kent. 

Plastics Diaphragm resistant to deterioration at high tem-
peratures enables the S.T.C. Type 4105 moving-coil cardioid 
microphone to be used under adverse conditions, such as 
amid the footlights in a theatre.  Total harmonic distortion 
is of the order to  to 19',, at intensity levels approaching 

511  the threshold of pain.  Leaflet describing the Type 4105 
and "An Introduction to Microphones" (pamphlet giving 
general advice on choice of type) from Public Address 
Department, Standard Telephones and Cables Ltd., Con-
naught House, 63 Aldwych, London, W.C.2. 
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Negative Feedback 
and Non-Linearity 

IT is commonly believed that negative feedback 
reduces undesirable things, such as distortion, to the 
same extent as it reduces amplification. This belief 
is not without some foundation, but like many others 
it is an over-simplification and ought not to be 
applied indiscriminately. 
For instance, one of the undesirable things (in 

a.c.-driven equipment) is hum. So far from invariably 
reducing it in the same ratio as amplification, 
negative feedback sometimes reduces it less than that, 
or not at all, or even considerably increases it.* 
Another of the undesirable things is the random 
noise we were considering only a month or two ago. 
It is certainly possible to reduce such noise by 
negative feedback, but, since the wanted signals are 
likewise reduced, the signal-to-noise ratio (which 
is what matters) is in no way improved. Increasing 
the overall amplification to make good the loss due 
to feedback increases the noise too. 
By this time some may be beginning to wonder 

what advantage negative feedback ever does give. 
What about distortion?  Might not the necessary 
extra amplification re-introduce it and leave one no 
better off? 
Well, of course, there are several different kinds 

of distortion, and one can't cover them all at once 
with a simple Yes or No.  There is non-linearity, 
which alters the shape of even a single pure sine-
wave signal.  This it can be regarded as doing by 
introducing signal frequencies that were not present 
in the original. Then there is amplitude/frequency 
distortion, which alters the shape of signals only when 
they include more than one frequency, and upsets 
the balance of tone in sound programmes.  Phase 
distortion makes no perceptible difference to sound, 
but it alters the shape of multiple-frequency signals, 
so it affects the appearance of television pictures. 
Reducing non-linearity is usually the main object 

of negative feedback, because that is the most 
unpleasant form of distortion where sound is con-
cerned. No amplifier with any claim to be suitable 
for high-quality reproduction would be without 
negative feedback. So presumably it does do some 
good. The question is whether it does as much good 
as is commonly believed. 
Readers who were born, so to speak, with Nyquist 

diagrams on their bibs, and who are merely following 
my plough on the off-chance of its unearthing some 
stray fragment of novelty, must be prepared to show 
forbearance while for the next few paragraphs I 
recapitulate the basic principles of negative feedback 
for their juniors in the art. 
The box in Fig. 1(a) represents an amplifier; its 

voltage amplification or gain is customarily denoted 
by A, which means that for every signal volt (or 
millivolt, more likely) applied between the input 

*My last treatise on this was 15 years ago, and as it is unlikely that 
many readers present ever saw it or could remember it if they did, a 
return to the subject may be nearly due. 

By "CATHODE RAY" 

terminals it gives A volts (etc.) between the output 
terminals. 
If now we take some fraction B of this output 

voltage and introduce it in series with the input 
voltage, as at (b), the gain of the amplifier, reckoned 
between its own two pairs of terminals, is still A. 
But for practical purposes the feedback connection 
becomes part of the amplifier, so the input terminals 
become those marked XX.  The net gain between 
them and the output terminals is called A'.  If we 
try to calculate A' in terms of A and B by supposing 
(for simplicity) that the signal source delivers 1 
volt to the new input terminals, we get stuck. The 
thing to do is to work from the fact that 1 volt at the 
old input terminals gives A volts at the output. The 
voltage fed back is then AB. 
Now this is where we have to be careful about 

signs. Negative feedback, represented by a negative 
value of AB, is defined as feedback that opposes 
the input voltage to XX, requiring it to be greatcr 
than 1 volt in order to maintain the 1 volt at tie 
input to the amplifier itself.  A positive value tf 
AB therefore means an XX input less than 1. So 
in either case it must be 1 — AB volts. The cor-
responding output being A volts, the overall gain • 
is 

output  A —  
input  1 — AB 

This is the "Ohm's law" or ABC of feedback. 

AMPLIFIER 

(a) 

AMPLIFIER 

( b) 

Fig. I (a) represents an amplifier without feedback, and (b) 
the same amplifier with feedback, a fraction B of the output 
voltage being tapped off and returned to the input. The 
arrows show the relative polarities for positive values of all 
instantaneous voltages. If the feedback is negative, the 
minus sign in I-AB is cancelled out. 

WIRELESS WORLD, APRIL 1961 225 



Although for simplicity we assumed 1 volt at the 
original or internal input, the above result would 
have been just the same if it had been any other 
amount, say V. 
One of the first things usually pointed out about 

this equation is that if the negative voltage fed 
back is made much larger than the internal input, 
an approximate formula for A' can be obtained by 
neglecting the relatively small 1 in the denominator, 
the result being 

A' =  1 
B 

which means that the overall gain is almost inde-
pendent of the internal gain, A, and is decided 
mainly by B.  In other words, ample quantities 
of negative feedback prevent the gain of an ampli-
fier from being much affected by the usual uncer-
tainties such as ageing valves and fluctuating supply 
voltages. 
By the way, newcomers may have been wonder-

ing why we take the trouble to put a minus in these 
formulae, only to cancel it with another minus 
by making the feedback negative. Why not define 
AB as the negative voltage fed back, making the 
denominator 1 + AB? That would be quite sen-
sible if in a negative-feedback amplifier the feed-
back were always negative, but in all but the simplest 
circuits (such as cathode followers) there are some 
frequencies at which a 1800 phase shift makes the 
feedback positive, and the risk of confusion might 
be even greater if we decided to denote this by a 
negative value of AB.  Nevertheless, it is some-
times done (in case Mr. D. L. Clay is reading this, 
I hasten to point out that I did it myself in Feb. 
1946) so one must be prepared for either. 
The recapitulation is now over and those who 

were dozing off may wake up.  We were saying 
that the belief that negative feedback reduces 
non-linearity distortion in the same ratio as it 

AMPLIFIER 

(a) 

AMPLIFIER 

( b) 

Fig. 2. These diagrams correspond to Fig. I, with the same 
signal voltages present but not shown. Instead, the voltages 
shown refer to distortion products created by the non-
linearity of the amplifier at that particular signal level. 
They enable the apparent reduction of distortion by feed-
back to be calculated. 

OUTPUT VOLTS 

INPUT VOLTS 

Fig. 3. This is one kind of 
output/input graph, in which 
the voltages are peak or 
r.m.s. values. 

reduces the gain of an amplifier may need to be 
looked at again. 
The basis for the belief can be explained simply 

as follows. Suppose we still have our 1 volt of signal 
at the input of the amplifier itself, yielding A volts 
of signal at the output. But owing to non-linearity 
the amplifier generates harmonics and intermodula-
tion products. Suppose the amplitude of any or all 
of these, relative to the signal output, is p. Then 
the distortion output (without feedback) is pA volts. 
This can be regarded as due to a distortion signal 
1A/ as large (i.e., p volts) at the input, but to make 
clear that this is an internal signal, not applied 
from without, it can be shown as in Fig. 2(a), which 
takes account of distortion only. The corresponding 
state of affairs with feedback is shown at (b), and 
as we don't know how much distortion is emerging 
we call it x volts. The voltage fed back is of course 
Bx, so the total input is Bx + p. When multiplied 
by the gain of the amplifier, A, this must amount 
to x: 

A(Bx + p) - x 
Ap = x(1 — AB) 

x 1  A' 
Ap  1 — AB = A 

proving that feedback affects the amount of dis-
tortion emerging from the amplifier in the same 
ratio as it affects the overall gain of the amplifier. 
In this calculation we quietly assumed that the 

signal output (not shown) was the same in both 
(a) and (b), for that is what determines the amount 
of distortion generated internally, as is represented 
in both diagrams by the same "p volts."  This 
means that the input (to XX) must have been 
increased to the same extent as the internal gain 
was reduced by negative feedback. And of course 
that could cause serious distortion in the pre-amplifier. 
But even with the increased signal level at XX it 
is generally easy to keep it negligible.  However, 
if the use of feedback raises the level there so much 
that it is not easy, the feedback should be taken to 
an earlier stage, or A increased with perhaps a 
reduction in B. That is all part of routine feedback 
technique. 
The basis of belief having been proved, we may 

think we can all go home.  But actually this is 
just where we begin.  For a start, what precisely 
do we mean by A? We defined it—or, to be quite 
fair to you, I defined it—as the number of signal 
volts received at the output for every volt applied 
at the input. (To silence any objectors who might 
claim that even 1 volt at the input of their amplifier 
would hopelessly overload it, I offered a choice of 
millivolts, or indeed any appropriate unit.) Nothing 
was said about the sort of volts —peak, r.m.s. or 
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instantaneous—but whatever was in mind it must 
have been assumed that A was constant, not depend-
ing on the signal voltage, at least within the working 
limits of the amplifier.  In other words, it was 
assumed that the amplifier was linear. That being 
so, it wasn't very clever to use it in a calculation 
concerning amplifier non-linearity.  We did, of 
course, guard against complete absurdity by stipu-
lating that the signal voltage must be the same in 
both diagrams in Fig. 2. But if the non-linearity is 
considerable, so that the distortion is a substantial part 
of the total output, that safeguard isn't good enough. 
For, if feedback has any effect on the amount of 
distortion, the total output will be different and A 
will almost certainly be different. 
So much for the general principle.  The belief 

is undermined.  The next thing is to see how it 
might work out in practice. The correct procedure, 
of course, would be to embark on a comprehensive 
and rigorous mathematical analysis that would 
cover every case (for those who could see the wood 
for the trees). But you know me too well to expect 
that. 
The "line " in " linearity " is the graph of output 

against input. There are two sorts of these graphs: 
one could be plotted by connecting a calibrated a.f. 
signal generator to the input of the amplifier and 
varying the signal strength there while measuring the 
corresponding r.m.s. or peak voltages at the output. 
The curve might look something like Fig. 3. There 
would be no point in reversing the connections with 
the idea of extending the curve into the negative 

OUTPUT 
VOLTS 

INPUT VOLTS 

( b ) 

(c) 

Fig. 4.  In this kind of output/input graph, instantaneous 
voltages are plotted.  (a) is a linear (distortionless) 
characteristic: (b) and (c) are non-linear curves, repre-
senting second and third order distortion respectively. 
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region, for its shape would necessarily be the same in 
reverse.  The other kind, which is the one we are 
going to study, is to be seen by substituting the Y 
plates of a cathode-ray oscilloscope for the output 
voltmeter, and connecting the X plates (with suitable 
distortionless amplification) across the input.  The 
positive and negative half-cycles obviously swing the 
curve in both directions from the origin as their 
instantaneous values are shown on the screen, and 
their shapes are not necessarily the same. 
A perfectly linear amplifier would yield a perfectly 

straight "curve," as in Fig. 4(a).  In the case of a 
power amplifier this would merely show that it was 
being uneconomically under-driven.  In a com-
mercial world it is necessary to work up to some 
distortion, even though it be limited to as little as 
0.1 %. Most amplifiees, so long as they are not over-
driven, tend to show curves of two main shapes (or 
combinations of both), as in Fig. 4(b) and (c). The 
first has a square-law term in its output/input 
equation, which generates a second harmonic of the 
signal, and second-order intermodulation.  The 
second has a cubic term and generates third-order 
distortion, which sounds worse. 
Now A (being output/input) is represented on 

these Fig. 4 diagrams by the slope of the curve. 
In (a) the slope is the same throughout, so A is 
constant and (assuming, as we usually can, that B is 
likewise) there need be no question as to exactly what 
1 —AB means. In (b) and (c), A is varying all the time, 
so one doesn't know what figure to insert for it when 
using the formulae.  We can say that Fig. 4(b) 

A=180 

— 0•4 

A=20  / 

Fig. S. The full line is a graph of the Fig. 4(b) type. The 
dotted line shows its fundamental part: the full-line 
variations from this cause second-harmonic distortion, 
as shown in Fig. 6. 

indicates a smaller A at the negative peaks than at 
the positive, so presumably the negative part of the 
curve is straightened out less by negative feedback 
than the positive part, but the effect on the dis-
tortion is difficult to assess without a large-scale 
mathematical operation. Let us see what we can do 
without that. 
Our example is an amplifier having a Fig. 4(b) type 

characteristic, which appears quantitatively as Fig. 5. 
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To make sure that the only distortion is second-
harmonic, I have plotted it from the equation 

V, = 100V1 4- 100V12 
where Vo is the instantaneous output voltage and V, 
the input voltage. This gives the amplifier a gain of 
100 as regards the fundamental. 
A simple calculation shows that with a peak V, of 

0.4V the 100V12 term is the cause of 20% second-
harmonic distortion.  We can do it graphically by 
drawing a straight line foining the tips of the curve, 
noting how far up the V, axis it comes (16 volts in 
this case) and lowering the line half that distance. 
It is then the linear characteristic responsible for the 
fundamental, shown as a pure sine wave in Fig. 6(a). 
The actual curve we have plotted is 8 volts lower at 
zero V, and 8 volts higher at positive and negative 
peaks; these points can be transferred to Fig. 6(a), and 
when joined up by the full line show what comes out 
of the amplifier when ± 0.4V peak is put in.  The 
difference between this and the fundamental has been 
plotted below, (b), and is clearly a second harmonic. 
Both Fig. 5 and Fig. 6 show that its peak value is 8V, 
which in relation to the fundamental's 40V is 20%. 
+48 
+40 

VI 

0 

-40 
-48 

(a) 

b 

Fig. 6. (a) the full line 
shows the output of an 
amplifier with the charac-
teristic given in Fig. 5, 
when the input is a pure 
sine-wave.  The dotted 
line is the fundamental 
part, corresponding to the 
dotted line in Fig. 5. The 
difference between the 
two, shown by itself at 
(b), is a second harmonic. 

Readers who hitherto may have been rather hazy 
about  the connection between the output/input 
curve and the waveforms seen on a linear time base 
are now, I hope, feeling more confident. 
Anyone with the most elementary knowledge of the 

differential calculus will realize that the easiest way of 
finding the slope (which is A) at any point on the 
Fig. 5 curve is to differentiate its equation, thus: 

dV, 
A =  = 100 + 200V1 

dV, 
So at zero V, it is 100, which is what one would 
expect, since an input confined to very small values 
of V, would yield negligible distortion, and 100 is the 
slope of the fundamental line. At the positive peak 
it is 100 -I- 80 = 180 and at the negative peak 
100 - 80 or only 20.  So 20% distortion, which 
isn't so horrible as you might expect, if it is all 
second-harmonic, is associated with no less than a 
9 to 1 variation in amplification over each cycle of 
signal. We can hardly be surprised, then, if we find 
that negative feedback doesn't work entirely according 
to plan. 
Perhaps the best way of seeing how it does work 

is to plot a with-feedback curve to compare with 
Fig. 5, which can be done by making a table to 
calculate some points.  Remember, the voltage fed 
back at any point is equal to - BV„, and this added 
to V, gives V'„ the with-feedback input required. 
To make it easy to compare the two curves, the 

V', scale of the new one should be the V, scale of the 
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old, multiplied by as many times as V'i must be 
greater than V, to maintain the same output.  A 
convenient figure for this, which is also typical of 
feedback practice, is 10. 1 -AB being 10, -AB is 9 
and - B is 0.09.  (This is sometimes called 9% 
feedback.) 

(I) 
VI 

(2) 
V. 

(3)  (4) 
0.09V0 

0.1 
0.2 
0.3 
0.4 

-0.I 
-0.2 
-0.3 
-0.4 

11 
24 
39 
56 

- 9 
- 16 
--210 
- 240 

0.99  1.09 
2.16  2.36 
3.51  3.81 
5.04  5.44 

--0.81  -0.91 
-1.44  1.64 
1.89  --2.19 

-2.16  - 2.56 

Column (1) contains a few selected points covering 
the peak-to-peak swing of V,. Column (2) contains 
the corresponding output voltages calculated from 
the equation, which were needed for plotting Fig. 5. 
Column (3) shows the voltage fed back, equal to 
0.09V0. Lastly column (4), which is got by adding 
(3) to (1), shows the input required at XX to maintain 
the same output (2) as before. 
Plotting Fig. 7 from columns (2) and (4), we are at 

once impressed by the success of negative feedback 
in straightening out the amplifier curve.  It is now 
hardly distinguishable from a straight line, especially 
on the positive side. 
Becoming a little more critical, we note that we 

need considerably more than 10 times the former 
positive peak input; to be exact, 13.6 times. But 10 
was calculated on the basis of A = 100, whereas we 
have already noted on Fig. 5 that A varies from 100 to 
180 during the positive half-cycle, and if we re-
calculate the average multiplier for these values of A 
we find it is 13.6.  Rather than find fault here, we 
might thank feedback for raising the positive funda-
mental peak output from 40V with 20 % distortion 

(Continued on page 229) 

60 

40 

0 

-4  -2 

-20 

-40 

2 4 

V 

6 

Fig. 7. This, for comparison with Fig. 5, is the result of 
reducing the small-signal gain 10-fold by negative feed-
back, and correspondingly increasing the overall input 
(V'1) to yield the same net input (V1) as before. 
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to 55V with about  % distortion, and it looks as if 
it could be increased indefinitely by increasing V',. 
On the other hand, any satisfaction that might at 

first be derived from seeing that the input needed 
for the negative peak has been increased only 6.4 
times is damped by the unfortunate accompanying 
fact that the fundamental negative peak has been 
reduced from 40V to about 25V. And of course a 
55V positive peak is no good with a 25V negative 
peak—unless use of the amplifier is to be confined to 
rather unusual waveforms. 
No; if at least our original + 40V peak sine-wave 

output is to be maintained, it will clearly be necessary 
to bring up the negative input, as we should be able 
to do, seeing that we were prepared to find at least 
+4V. 
To see what we get we shall have to extend our 

plots in the negative direction.  If we do, we find 
that beyond V, = —0.5V a complication sets in: 
increasing V, reduces V,„ making the curve bend up. 
(This could have been foreseen from the equation 
for A, which becomes negative directly V, becomes 
more negative than —0.5V).  Now it is true that 
something like this can occur in some amplifiers, 
but a more likely explanation of zero A with a 
Fig. 4(b) type of curve is that a valve has cut off. 
It of course stays cut off if V, is made still more 
negative, so a more realistic procedure would be to 
continue the curve horizontally to the left: 

VI V„  0.09V0 V', 

0.5 
—0.6 
— 0.7 

25 
25 
25 

2 25 
2 25 
2.25 

—2.75 
—2.85 
—2.95 

At this rate it is obviously going to take us a long 
time to reach V', = —4, but we can see which way 
the wind is blowing and—although such impatience 
is often risky with graphs—in this case we are 
justified in boldly writing "  = —4.00; Vo = 
—25." 
Continuing beyond our original ± 4V (comparable 

with the ± 0.4V in Fig. 5) is clearly not going to 
make the picture look any prettier, so in Fig. 8 I 
have kept within those limits. Now at least we see 
the truth about negative feedback, and it doesn't 
look so good. And if anyone is thinking I've fiddled 
it to look worse by arbitrarily departing from the 
simple quadratic equation at the negative end, I 
invite him to stick to the equation.  The result 
will be far more ghastly than Fig. 8. 
That is bad enough, for on analysing Fig. 8* 

I find that the fundamental output is only just 
over 30V peak, compared with 40V in Fig. 5 (a 
power reduction of 44 %), and in exchange for our 
20% second harmonic we have received the following 
mixed bag: 

2nd harmonic: 
3rd  „ 
4th 
5th 
6th 
7th 

13.2% 
7.4% 
3.3% 
1.24% 
0.16% 

33  0.83% 
plus uncounted amounts of higher harmonics, which, 

3) 

33 

*By the method described in M. G. Scroggie's "Radio Laboratory 
Handbook" (now temporarily out of print), 6th edition, Sec. 11.14. 

WIRELESS WORLD, APRIL 1961 

—4 

40 T 

V0 

20 -I-

-2o — 

—40 

Fig. 8. The result of further adjusting the input V'l to 10 
times Vi, positive and negative, is shown here. Audi:Nly, 
the distortion would be worse than without feecfbo k 
(Fig. 5). 

judging from the sharpness of the bend in Fig. 8, 
and the magnitude of the 7th harmonic, are likely to 
be very significant, aurally if not numerically. It is 
true that the total harmonic distortion, found by 
taking the square root of the sum of the squares 
of the above lot, is 15.6%, which compares favourably 
with the 20% total harmonic distortion without 
feedback. But if anyone thinks he is thereby getting 
a bargain, he oughtn't to be allowed out alone in the 
hi-fl market.  He will be an easy prey to the 
merchants, whose motive in quoting total distortion 
figures is only too clear to those who have compared 
actual sound reproduction with the harmonics 
present.  Though such authorities differ as to the 
precise factors by which percentages of harmonics 
higher than the second should be multiplied to give 
some idea of their relative unpleasantness, the most 
conservative of them advocate (without necessarily 
admitting that it is adequate) a weighting factor 
equal to half the harmonic order; and D.E.L. 
Shorter of the B.B.C. considers the square of this 
factor is not excessive*.  For instance, the 7th 
harmonic would have a weighting factor of (7/2)2 = 
12.2, raising the above 0.83% to over 10%. 
At this point a red herring labelled" Intermodula-

tion " is almost certain to be seen trailing across 
our path. But I advise that if any benefit is to be 
derived from the time so self-sacrificingly spent in 
following me thus far, we must firmly ignore it. 
No doubt we know that the products of intermodula-
tion, being in general not harmonically related to the 
tones present in the original sounds, are more con-
spicuously unpleasant than at least the lower har-
monics, which are; but it does not follow that one 
must insist on intermodulation data and refuse 
harmonics as worthless substitutes.  For, when 
measured under comparable conditions, harmonic 
percentages are more or less proportional to inter-
modulation percentages. And anyway, in this case 
we are getting the higher harmonics, which are 
discordant in their own right. 
Continuing our uneasy contemplation of Fig. 8, 

we see that there is nothing for it, if we have regard 
for the feelings of listeners, but to reduce our input 
signal until the sharp bend is cleared; say 2.5V peak. 

*" The Influence of high-order products in non-linear distortion." 
Electronic Engineering, April 1950, P.I52. 
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The output, which by then is nearly all pure funda-
mental, is barely 25V, or less than  of the power we 
got in Fig. 5, admittedly with lots of second harmonic 
too.  But if we reduce the fundamental output 
without feedback to the same level, the second 
harmonic comes down to 12 P/0, which on paper is 
certainly not hi-fl, but wouldn't offend as many 
listeners as you might think. 
It is now about time to sum up with a few con-

clusions: 

(1) The " common belief" (that negative feed-
back reduces non-linearity distortion in the same 
ratio as it reduces amplification) is true in the simple 
sense only if there is no non-linearity to reduce. 
(2) However, provided that the original non-linea-

rity is not so bad that the slope of the output/input 
curve (which is the amplification) falls seriously 
below the nominal value at any point within the 
maximum signal amplitude, the common belief is 
fair enough. 

(3) It follows from (1) and (2) that any idea that 
one can sling an amplifier together any old how and 
pull it straight with liberal supplies of negative 
feedback is unsound —even apart from the practical 
difficulties of this treatment. 
(4) While negative feedback works like a charm on 

amplifiers with moderate non-linearity, run well 
within their powers, it doesn't necessarily increase 

the amount of power that can be drawn; on the 
contrary, it may well reduce it. 
(5) In any case, once the signal amplitude runs 

past the nearly-undistorted limits, it abruptly 
becomes very distorted, not only as regards quantity 
but even more as regards quality.  In other words, 
even a moderately overloaded set sounds a lot worse 
with feedback than without. 
(6) The fact that hi-fl fans, to whom negative 

feedback is a sine qua non, also insist (especially in 
America) on vast numbers of output watts being 
available, in spite of the surprisingly small average 
power required even for quite loud reproduction, 
is thus explained. 
(7) The fact that demonstrations of " hi-fl ", 

unless conducted by masters of the art such as 
Gilbert Briggs, are usually such painful experiences, 
is also explained. The demonstrator of an X-watt 
amplifier so often doesn't reckon he is doing his 
job if the output falls below the maximum rating. 
During the whole of this investigation we have 

assumed that the feedback is precisely negative. 
That is never true at relatively high frequencies, 
even with the simple cathode follower, and the 
picture is then far worse than I have drawn.  This 
is why sharp-cornered waveforms, which contain 
high-frequency components, may become horribly 
distorted. Perhaps it will be worth enlarging on the 
matter next time. 
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The author's station at Lowestoft, Suffolk, showing his Creed 
teleprinter. 

ON the Saturday evening of the week in which 
the recent Radio Hobbies Exhibition was held, the 
British Amateur Radio Teleprinter Group held its 
first dinner, celebrating in doing so its first year 
of activity. 
Amateur radio teleprinting is a very new mode 

of communication for the British radio amateur, for 
whilst this mode has been followed in the U.S.A. 
and Canada for a number of years, its exploitation 
by radio amateurs in Europe was held up by a 
number of difficulties.  These difficulties included 
a certain prejudice amongst some amateurs to this 
method of communication, lack of information on 
sources of suitable equipment and uncertainty as 
to the licence conditions regulating this aspect of 
amateur radio transmission. 
The group was formed in the middle of 1959 to 

investigate these problems and endeavour to get 
"RTTY," as it is designated in radio circles, 
introduced into the field of amateur radio activity 
in this country. Enquiry from the G.P.O. revealed 
that teleprinting by means of frequency shift keying 
was, in fact, permitted by the terms of the licence 
controlling amateur radio transmitting activities in 
this country. A source of suitable teleprinters was 
found at a price the amateur enthusiast could afford, 
viz., around £3 to £4! Admittedly these were pretty 
obsolete by modern commercial standards, but they 
proved eminently satisfactory for the particular 
characteristics of amateur radio communication. 
The group produced and distributed news sheets, 
information leaflets and data so that almost imper-
ceptibly old prejudices were broken down and know-
ledge of the system was disseminated throughout 
the amateur fraternity. 
The first amateur radio teleprinting in this country 

took place towards the end of 1959 between Peter 
Camochan's station (G3IA0) in Lowestoft, that of 
the author, also in Lowestoft, and that of W.M. 
Brennan (G3CQE) in Norwich. Transmissions were 
in the 80-metre band (850c/s) using f.s.k.  At the 
1959 Radio Hobbies Exhibition, a demonstration 
of amateur radio teleprinting was put on and the 
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AMATEUR 

TELEPRINTING 

GROWING INTEREST IN EUROPE 

By ARTHUR C. GEE* (G2UK) 

Jan Adama (PA0F8) of The Hague, operating his Siemens 
teleprinter with autohead reperforator. 

f.s.k. convertor unit used by the author for these 
first tests was shown working and it was briefly 
described and illustrated in a subsequent issue of 
Wireless World. 
This demonstration was seen by Jan Adama, a 

prominent Dutch amateur (PAOFB), who wrote to 
the author early in 1960 saying he had assembled 
radio teleprinting gear and was ready for tests. These 
were soon successfully carried out with the author's 
station.  In the meantime Mr. Brennan had been 
making successful contacts with RTTY stations in 
the U.S.A., Canada, Australia and other distant 
countries and we soon learnt that Hans H. Horn, 
of Flensburg, W. Germany, was equipped for RTTY 
operation from his station DL1GP. 
During 1960 there was a rapid growth of both 

membership of the Group and activity on the air 
and at the end of the year about twenty radio 
amateurs in this country, Holland and Germany 
were regularly using this mode of transmission. 
There is much yet to be done in popularizing RTTY 
amongst the European amateur radio fraternity; in 
extending its use to other countries; in developing 
equipment more suited to amateur requirements than 
the surplus commercial material which is at the 
moment widely used; and by disseminating technical 
information to those wishing to use this type of 
communication.  RTTY has, without doubt, come 
to stay and is for the c.w. man what s.s.b. has become 
for the 'phone enthusiast. 

*Hon. Sec. British Amateur Radio Teleprinter Group 
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UNBI 4 
_ A SED 

W RELESS WORLD has always 
been noted for its meticulous accu-
racy, and I recollect being very 
greatly impressed in 1936, when the 
25th birthday number was published, 
by the fact that the word jubilee was 
strictly avoided, the obvious ground 
for such avoidance being that the 
word can only properly be applied to 
a fiftieth anniversary, it being ulti-
mately derived, of course, from the 
Hebrew  festival  of emancipation 
held every 50th year, as is described 
in such detail in the 25th chapter of 
Leviticus. This festival was always 
initiated by a blast from a trumpet 
made out of a ram's horn (Heb. 
Yobel). 
Incidentally, the correct spelling of 

the word is " jubile," as the A.V. 
translations of Leviticus make abun-
dantly clear (Lev. XXV, 9, et seq) 
and I have often wondered how the 
extra " e " got stuck on to it.  I 
suppose it is all part of the centuries-
old craze for using French feminine 
past participles, such as "employee," 
which finally gave us the offensive 
word "evacuee," which can only be 
correctly used to describe a child who 
has received the attentions of a nurse 
armed with Mr. Higginson's remark-
ably effective invention. 

Coherer to Crystal 

However, to get back to our own 
jubilee, Wireless World was un-
doubtedly the first journal catering 
solely for radio interests, but it was 
by no means the first to publish de-
tails of how to rig up a wireless 
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receiver at home.  That honour 
belongs, I believe, to The Model En-
gineer, which gave such information 
over 63 years ago, in January, 1898, 
as I pointed out in the May, 1951, 
issue of Wireless World when I also 
reproduced the circuit diagram. 
I certainly cannot claim to have 

been reading The Model Engineer in 
1898 but, curiously enough, I did 
write my first technical article in one 
of its sister journals in the early days 
of the First World War. But I don't 
think what I wrote—nor yet the 5s 
I received for the article—had any-
thing to do with the journal's sub-
sequent decease. 
It is a strange coincidence, but in 

1911, when Wireless World was born, 
I built my first wireless set from a 
design in The Boys Own Paper, the 
idea being to receive the time signals 
from the Eiffel Tower. On the out-
break of war I had to surrender the 
set to the police, but I never re-
claimed it afterwards.  Judging by 
the primitive apparatus used at Scot-
land Yard in the early post-war years, 
as shown in the photograph on this 
page, I think I can see what the 
police did with some, at any rate, of 
my components. 

Operation Helen 
My other photograph, an instruc-
tional class of girl morse learners, 
was taken in the early part of the 
First World War when there was 
such a desperate shortage of man-
power at sea that it was decided to 
put female auxiliaries aboard ship, 
a start being made in the wireless 

"Primitive apparatus used at Scotland Yard in the early post-war years " 

room.  This enterprise was appro-
priately enough named "Operation 
Helen," as it was hoped that the pros-
pect of having beautiful girls in the 
ship's company would do far more 
than "launch a thousand ships "; it 
was hoped that it would also attract 
men eager to serve in their crews. 
Had I not been serving in Kitchener's 
army I should certainly have been 
an eager recruit. 
In the First World War, of course, 

there was no direction of labour and, 
indeed, no conscription for the fight-
ing forces until March 2nd, 1916. 
Many of my older readers in the 
U.K. will recall the caption of the 
final  pre-conscription  recruiting 
poster, "Will you march too, or wait 
till March Two." 
Do you notice how astonishingly 

reminiscent of my own features are 
those of the portly instructress stand-
ing on the starboard side of the class. 
She is, at least, becomingly dressed, 
which is more than can be said for 
the girls in her charge, whose dress 
was considered rather daring in those 
days, as their ankles were visible, and 
in the case of one girl, several inches 
of leg above them.  As the old 
music-hall song of the times said, 
"Who cares a damn, for Mary's little 
lamb, now you can see her calves?" 
However, with the coming of con-

scription, "Operation Helen" was 
abandoned, with the result that 
sailors were deprived of many home 
comforts with which the girls might 
have eased their hard lot in their 
watch below. 

A.D. 1971, 1986, 2011 

Another  50  years  will have to 
pass before Wireless  World can 
publish another jubilee number, and 
that will be the centenary number of 
April, A.D. 2011.  However, it is 
customary to celebrate 60th and 75th 
anniversaries of things.  I shall be 
very surprised if by the 60th anni-
versary in 1971 we do not have 
coloured television and by the 75th 
anniversary  in  1986  stereoscopic 
coloured TV. 
By 1971 our television sets will 

probably have a scanning unit so that 
we can show our coloured slides and 
also our home dile films on the 
c.r.t., and by 1986 our home dile 
films will be returned to us from the 
processing station in the form of 
magnetic tapes holding both sound 
and vision recordings. 
By 1986 every set will, of course, 

have a built-in multi-channel tape 
recorder for vision and sound so 
that while we are watching one pro-
gramme we can simultaneously bottle 
one or more of the several alternative 
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" Prospect of having beautiful girls in the ship's company " 

programmes which will be available. 
Built-in time switches will enable 
programmes to be bottled in our 
absence.  There is not the slightest 
reason why these built-in recording 
facilities should not be available to-
day in the case of our sound 
receivers. 

Gynarchy 

Long before our centenary year, 
the growing menace of gynarchy will 
have reached its logical conclusion, 
and all positions now sacred to the 
male will have been taken over by 
women. I have tried to imagine what 
the Wireless World editress of 2011 
will probably be like.  I think she 
will be a ravishingly beautiful blonde, 
but rather brainless, as is only natural 
since the Wireless World office will 
be fully " automationized" (" What a 
word!" as A.P.H. would say) and all 
articles will be written and sub-edited 
by electronic devices. 
Some of you who are a bit lacking 

in imagination may wonder what 
need there will be of an editress, 
brainless or otherwise, in the days of 
full automation.  Her function will, 
of course, be the purely psychological 
one of imbuing the male machine 
minders  with  a false  sense  of 
euphoria so that they give of their 
best; even today, some men work 
themselves to death just to provide 
dumb blondes with mink coats and 
Cadillacs, their sole reward being to 
win their soulless toothpaste smiles 
of approval. The blondes are not so 
dumb as some people think. 
In the case of Wireless World 

readers of 2011, the psychological 
effect of the face of the glamorous 
editress on the cover, "in glorious 
Technicolor," will be to get them to 
accept, without complaint, articles 
which would otherwise cause them to 
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send letters of carping criticism to 
the editorial boudoir.  Even hard-
faced business-men like advertisers 
will be induced to buy more space 
than they intended. 

Fettered by Physics 

I will  now  leave  the  domestic 
scene of Wireless World's office and 
venture to glance into the future of 
the world of electronics, but I am 
definitely not going to inflict on you 
any of the unimaginative and rather 
obvious ideas which most science-
fiction  writers  present  to  their 
readers; I except Poe, Conan Doyle 
and H. G. Wells.  Who can doubt 
that  the interplanetary flights of 
which they wrote will one day take 
place? Mr. Kruschev may well be 
on his way to Mars as you read these 
words.  It is equally obvious that 
interstellar and  even intergalactic 
flights will eventually take place; not 
I think by the year 2011 nor even by 
the year 20112 but quite probably by 
the year 2011201 . 
The reason for their unimaginative 

stories is that writers of science-
fiction allow their minds to be fet-
tered by physics, or, more accurately, 
by our contemporary knowledge of 
physics.  The sciction scribes, as I 
call them, write fantastic stories— 
doubtless accurate by contemporary 
scientific knowledge—about travel to 
distant worlds while overlooking the 
possibility of travel to another kind 
of world which is right under their 
noses. The world to which I refer is 
the extra-spatial and extra-temporal 
one which I discussed fully in the 
Marcn, 1959, issue of this journal. 
I am greatly indebted to "Cathode 
Ray"  for my  ideas  and  gladly 
acknowledge it.  As I explained 
in my original thesis on the  sub-
ject, it was he who set me think-

ing by his article in the November, 
1958, issue.  In that article he gave 
us a very vivid picture of electrons 
as being "waves of which nobody 
knows" which it is usual to call 
waves. As a result of reading this I 
expressed the view that if we could 
manage to alter one of the properties 
of the 11, waves such, for instance, as 
their A, we should probably find that 
these metamorphosed electrons van-
ished, like H. G. Wells's Time 
Machine, out of our world of time 
and space into that extra-spatial and 
extra-temporal " world " inhabited 
by ghosts, fairies, poltergeists, and 
other seemingly shadowy and clammy 
entities who seem to pass through 
brick walls, to be able to be in two 
places simultaneously and, in gen-
eral, to ignore many if not all the 
laws of physics. 
In actual fact I don't believe they 

do ignore them; they merely seem to 
ignore physical laws because our 
knowledge of physics today is very 
limited in comparison with what it 
will be in the year 2011. After all, 
our  present-day  achievements  in 
radio communications would have 
seemed incredible to the physicists 
of a century ago. 
I am reluctant to call this space-

less and timeless place the meta-
physical world because I don't think 
it is "beyond physics" as the name 
would imply.  I will, therefore, call 
it the psychotronic world which sim-
ply means that it is built of meta-
morphosed electrons or, in other 
words, psychotrons, a word which I 
coined in the May, 1960, issue to 
describe these extra-spatial and ex-
tra-temporal electrons or 1,', waves 
which had had their wavelength or 
other property changed or metamor-
phosed, and had, therefore, become 

waves. 

Electrovision 

I will venture only one prophecy on 
more ordinary lines. Over a quarter 
of a century ago in the issue of July 
20th, 1934, I described in these col-
umns the automatic camera with self-
adjusting stops and shutter speeds as 
I reminded you last October.  This 
type of camera has become all the 
rage since last year.  I wonder if I 
can repeat my success of 1934 by 
suggesting that before 2011, our elec-
tronic experts and ophthalmic sur-
geons will have got together to do 
something very drastic for people like 
myself suffering from faling sight. 
I have in mind the development of 

something like the specia: kind of 
cathode-ray tube used for transmis-
sion but in very miniature form so 
that it would actually take the place 
of an eye and convert vision into 
pulses along the optic nerve, as the 
natural eye does now. It sounds non-
sense. But so would a simple bread. 
and-butter job like an appendectomy 
have sounded if it had been sug-
gested in the days of the Crimean 
War, or even very much la•er. 
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A Wonderful Occasion 
AND so Wireless World reaches its 
jubilee after a wonderful record. I'm 
sure that congratulations and birth-
day "many happies " will pour in 
from all parts of the world and I'm 
glad to make my own small contri-
bution. May it go on from strength 
to strength.  Myself, I've been one 
of its readers for over forty years and 
have been a regular contributor for 
over 26 years, radiating at random 
in every issue since that of January 
18th, 1935.  Before me is a letter 
from H. S. Pocock dated Decem-
ber 28th, 1934.  In it he agrees 
to give the feature a twelve months' 
trial, agrees, too, to adopt my sug-
gestion that the title should be "Ran-
dom Radiations" and that my pen-
name should be "Diallist."  It's my 
proud boast that I've never missed an 
issue, though some of the copy was 
written in pretty difficult conditions 
—during the war, for instance, and in 
the course of two or three spells in 
hospital. Writing "Random Radia-
tions" has been sheer pleasure, for 
it has brought me innumerable letters 
from all parts of the world. 

Looking Back 
WHAT  amazing  changes  and 
developments there have been since 
Wireless World was ushered into the 
world. Old hands will remember, as 
I do, fiddling with crystal and cats 
whisker to find the most sensitive 
spot. The triode valve didn't become 
available  to amateurs  until after 
World War I. The early ones were 
all hand made and for that reason 
they were expensive. If I remember 
aright the price of the "R" valve, 
the only one on the market after the 
First War, was 27s 6d, though this 
came down a bit as the demand grew. 
Then the whole position was altered 
by the appearance of the Mullard 
" Ora " valve (Oscillator, Rectifier, 
Amplifier), which was priced at 15s, 
and a little later by the coming of 
the Cossor "tin hat" valve, which 
got its name from the shape of its 
anode, and sold at the same price. 
There were few power valves in 

By " DIALLIST" 

those early days and I remember that 
my first 4-valve set (home made, of 
course) consisted of four "R" type 
triodes, the output going to a loud-
speaker consisting of a telephone re-
ceiver and a horn. What it must have 
sounded like I can't think, but people 
were enthusiastic about the quality of 
its reproduction! 

Before the B.B.C. 
UNTIL the British Broadcasting 
Company, afterwards to become the 
British  Broadcasting  Corporation, 
started transmitting there were only 
two sound broadcasting stations we 
could listen to in this country. One 
was The Hague (PCGG), which 
transmitted for short periods three 
days a week; the other was the 
Marconi station, 2MT, at Writtle, 
Chelmsford, which was on the air for 
about half an hour on Tuesday 
evenings.  Its presiding genius was 
P. P. Eckersley, who not only ran the 
station but also provided much of the 
programme himself. Then in Novem-
ber 1922 2L0 made its welcome 
appearance 
day. 

The Set-building Boom 
EVERYBODY who was, or thought 
he was, in the service area of 2LO, 
or the other B.B.C. stations as they 
came along in quick succession, was 
determined to have a wireless set. 
Many receivers were bought ready 
made but far more were probably 
home made.  We wound our own 
coils, built our variable condensers 
(they weren't called capacitors then) 
and even made up our own a.f. trans-
formers.  If you're a Londoner do 
you remember Mrs. Raymond of 
Lisle Street?  By that time a good 
few wireless weeklies of the popular 
kind had come into being and each 
of them contained every week in-
structions for building one or more 
receivers. As ready-made sets became 
cheaper and more plentiful the home 
building boom began to wane a little, 
though tens of thousands of receivers 
continued to be made by amateur en-
thusiasts. 

-Valves 
with programmes every THE triode with a 6-volt filament 

gave way to 4-volt types and later to 

Pre-B.B.C. broadcasting station. The transmitter at 2MT, Writtle. 
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2-volt dull emitters.  All were bat-
tery valves (you had your filament 
accumulator and your dry h.t.b.) for 
quite a time until the mains valve 
with its indirectly heated cathode 
burst on to an astonished world. All 
mains sets had transformers and in 
my humble opinion it's a thousand 
pities  that  transformerless  valve 
chains were ever permitted.  The 
power valve came on to the market 
and a sensation was caused by the 
appearance of the screen-grid valve 
and the pentode. Then all sorts of 
complex valves were developed— 
hexode, triode-hexode and a whole 
range, some of which are now almost 
forgotten. 

Receiving Sets 
RUMMAGING in a drawer a few 
days before this was written, I came 
across the supplement to Wireless 
World of December 9th, 1932.  It's 
entitled "Buyers' Guide to 1933 Re-
ceivers and Radiograms" and lists 
the products of some eighty firms. 
It was a little before that that per-
haps the most hideous of all receivers 
were made: it was usual then to 
mount the loudspeaker above the 
chassis of the set and this led to the 
development of cabinets with straight 
sides and rounded tops. They were, 
in fact, exactly like tombstones! The 
earliest sets were all single-valve or 
two-valve with grid-leak and conden-
ser detectors and reaction. Reaction, 
misused as it so often was, could 
cause interference at considerable 
distances. A frequent item in B.B.C. 
news bulletins was: "Complaints of 
interference in the neighbourhood of 
X-road, Y-borough are being re-
ceived.  Will listeners living in that 
area please look to their sets." 

Television 
THE first television broadcasts by 
the B.B.C. were made on the medium 
waves and were received on J. L. 
Baird's 30-line scanning disc tele-
visor. The pictures were tiny, though 
you viewed them through a lens, and 
therefore of very limited entertain-
ment value by present-day standards. 
Bearing in mind the present-day 
craze for bigger and bigger screens 
it is interesting to recall that at the 
last  pre-war  radio  show  several 
manufacturers introduced sets with 
small tubes (some as small as 5in) 
in order to reduce the prices of 
sets. Even so there weren't a lot of 
television receivers in existence when 
World War II caused the Alexandra 
Palace to close down its trans-
missions. 
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CROCODILE 

As the original manufacturers of 
Croccdile Clips we can now offer 
an extensive range of different 
types for your selection.  In 
addition to the Standard Croc 
Clip, which is for general use 
we have types for Tags, Fine 
Wire, Insulated, Terminal and 
Pin Grip, and Heavy Duty 
types to carry up to 25 amps. 
For our standard models we also 
manufacture a special push fit 
Rubber Insulated Cover which 
provides absolute insulated safety. 

OVER 50 UNIQUE 
VARIETIES AVAILABLE 

Our 164 page technical catalogue 
published in MARCH 1960 con-
tains illustrations, full working 
details and dimensions of over 
10,000 ELECTRONIC COMPO-
NENTS.  Send  for catalogue 
20I/C.  Price 2/6d post free, or 
free to trade letterhead or order. 

TRADE IVIARK 

A. F. BULGIN & CO. LTD., BYE-PASS RD., BARKING, ESSEX 
Telephone: RIPpleway me (12 lines) 
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APRIL MEETINGS 
Tickets are required for some meetings; readers are advised, therefore, to 

communicate with the secretary of the society concerned. 

LONDON 
6th.  Brit.I.R.E. - Discussion  on 

"Transistorized television receivers" at 
6.0 at the London School of Hygiene, 
Keppel Street, W.C.1. 
7th.  I.E.E. -Discussion on "The 

Conversion of biological data into elec-
trical signals " at 6.0 at Savoy Place, 
W.C.2. 
10th.  I.E.E. -Discussion on "Appli-

cations of electrical phenomena at liquid 
helium temperatures" at 5.30 at Savoy 
Place, W.C.2. 
11th. I.E.E. -" Precision instruments 

for coaxial line measurements up to 
4Gc/s " by D. Woods at 5.30 at Savoy 
Place, W.C.2. 
12th.  Brit.I.R.E. - "Vibration 

analysis and testing" by D. E. Mullinger 
at  6.0  at  the  London  School  of 
Hygiene, Keppel Street, W.C.1. 
12th.  Society  of  Environmental 

Engineers. -" Climatic and high-vacuum 
environmental test chamber" by V. A. 
Austin at 6.0 at Imperial College. 
14th.  Television Society. -" Trans-

parent  phosphor  screens"  by  Dr. 
D E. N. King at 7.0 at the Cinemato-
graph  Exhibitors'  Association,  164 
Shaftesbury Avenue, W.C.2. 
19th.  Brit.I.R.E. -" Instrumentation 

in obstetrics" by Dr. C. N. Smyth at 
6.0  at  University  College  Medical 
School, University Street, W.C.1. 
19th.  Society of Instrument Tech-

nology. -" Electronic  telephone  ex-
changes" by T. H. Flowers at 7.0 at 
Manson House, 26 Portland Place, W.I. 
20th.  British Computer Society. -
The recording of time series and a 

programme  technique  for  handling 
these records on a computer" by Sir 
Edward Bullard at 6.15 at the North-
ampton College of Advanced Techno-
logy, St. John Street, E.C.1. 
20th-21st.  Television Society. -Con-

vention on "Television and film tech-
niques" at the I.E.E. Lecture Hall, 
Savoy Place, W.C.2. 
21st.  Institute  of  Navigation. -

"Marine radar presentation" by S. R. 
Parsons and Capt. F. J. Wylie at 5.15 
at the Royal Geographical Society, 1 
Kensington Gore, S.W.7. 
21st.  B.S.R.A. -" Recording vision 

signals on tape" by Dr. P. E. Axon at 
7.15 at the Royal Society of Arts, John 
Adam Street, W.C.2. 
26th.  I.E.E. -" Data transmission" 

by R. H. Franklin and J. Rhodes at 
5.30 at Savoy Place, W.C.2. 
26th.  Brit.I.R.E. -Symposium  on 

"Electronic  counting  techniques" at 
6.0 at the London School of Hygiene, 
Keppel Street, London, W.C.1. 
27th.  I.E.E. -Kelvin  lecture  on 

"Medical  electronics"  by  Professor 
R. F. Woolmer at 5.30 at Savoy Place, 
W.C.2. 

BIRMINGHAM 
12th.  Television  Society. -" Tele-

vision in nuclear science" by Dr. P. D. 
Whitaker at 7.0 in the New Physics 
Lecture Theatre, the University. 
24th.  I.E.E. -Annual general meet-

ing at 6.0 followed by "A review of pro-
gress  in  ultrasonic  inspection  tech-
niques" by A. C. Rankin at the James 
Watt Institute. 

236 

BRISTOL 
11th.  Television Society. -" Deflec-

tion techniques for 110° picture tubes" 
by B. Eastwood at 7.30 in the Colston 
Room,  Hawthorns  Hotel,  Woodland 
Road, Clifton. 
19th.  Brit.I.R.E. -" Colour  tele-

vision" la} Dr. G. N. Patchett at 7.0 
at the School of Management Studies, 
Unity Street. 

CAMBRIDGE 
20th. I.E.E. -" The potentialities of 

artificial earth satellites for radiocom-
munication" by W. J. Bray at 8.0 at 
the Cavendish Laboratory. 

CHELTENHAM 
21st.  Brit.I.R.E. -Annual  general 

meeting of the section followed by "The 
mesa transistor and its h.f. applica-
tions" by D. H. Mehrtens at 7.0 at 
Technical College. 

EDINBURGH 
18th.  I.E.E. -" Radiocommunication 

in the power industry" by I. H. Cox 
and R. E. Martin at 7.0 at the Canton 
Hotel. 

FARNBOROUGH 
18th.  I.E.E. -" The future of 'eke-

tries' and ' electronics ' in aircraft and 
guided missiles" by Viscount Cald.:cote 
at 6.15 at the Technical College. 

LEICESTER 
17th.  Television Society. -" A novel 

approach to colour television" by A. P. 
H. Thomson at 7.30 in Room 104, the 
College of Technology St Commerce, 
The Newarke. 

LIVERPOOL 
13th.  Society of Instrument Tech-

nology. -" Feedback" by R. S. Medlock 
at 7.0 at M.A.N.W.E.B. Industrial De-
velopment Centre. 
19th.  Brit.I.R.E. -" The history of 

radio" by G. R. M. Garratt at 7.0 at 
the Adelphi Hotel. 

MANCHESTER 
6th. Brit.I.R.E. -" Plant investigation 

and control using digital techniques" by 
K. J. McCarthy at 7.0 at the Reynolds 
Hall, College of Technology. 
10th.  Society of Instrument Tech-

nology. -" Industrial application of TV" 
at 6.45 at the Nags Head, Jacksons Row. 
26th.  I.P.R.E. -" Telecommunica-

tions" by British Railways at 7.30 at 
the Central Hall, Oldham Street. 

NEWCASTLE-UPON-TYNE 
10th.  I.E.E. -Annual general meet-

ing at 6.15 followed by "Some aspects 
of the application of electronics to 
medicine" by Dr. F. T. Farmer at the 
Rutherford  College  of  Technology, 
Northumberland Road. 
12th.  Brit.I.R.E. -Annual  general 

meeting of the section followed by 
"Colour television" by Dr. G. N. 
Patchett at 7.0 at the Institute of 
Mining  and  Mechanical  Engineers, 
Neville Hall, Westgate Road. 

NOTTINGHAM 
11th. I.E.E. -" The power drive and 

control for Jodrell Bank radio telescope" 
by C. N. Kington, H. A. Prime and 
H. T Price at 6.30 in the Lecture 
Theatre, Portland Building, The Uni-
versity. 

PORTSMOUTH 
5th.  I.E.E. -Annual general meeting 

at 6.30 followed by "The application 
of electronics to the electricity supply 
industry" by Dr. J. S. Forrest at the 
College of Technology. 

SCUNTHORPE 
19th.  I.E.E. -" Silicon power recti-

fiers" by A. J. Blundell, A. E. Garside, 
R. G. Hibberd and I. Williams at 6.30 
at the North Lindsey Technical College. 

SOUTHAMPTON 
11th.  I.E.E. -" High-speed  pulse 

techniques using transistors" by E. 
Wolfendale at 6.30 at the University. 
19th. Brit.I.R.E. -" The development 

of an ammonia maser oscillator as a 
frequency standard" by A. Mitchell at 
7.0 in the Lanchester Building, the Uni-
versity. 

STONE 
17th.  I.E.E. -" The potentialities of 

artificial earth satellites for radiocom-
munication" by W. J. Bray at 7.0 at 
Duncan Hall, 

RADIO DESIGNER'S HANDBOOK 
Edited by F. Langford-Smith, B.Sc., B.E., Senior Member 
I.R.E. (U.S.A.), A.M.I.E. (Aust.). 4th edition (revised)  ..  55 -  57/3 

PRINCIPLES OF FREB. S. Camies QUENCY MODULATION 

INTRODUCTION TO LAPLACE TRANSFORMS for radio and 
electronic engineers. 
W. D. Day, Grad.I.E.E., A.M.Brit.I.R.E.  326  33/6 

ELECTRONIC COMPUTERS: Principles and Applications 
T. E. Ivall. 2nd Edition  ..  ..  • •  • •  • •  25/-  26/-

BASIC MATHEMATICS FOR RADIO AND ELECTRONICS 
F. M. Colebrook, B.Sc., D.I.C., A.C.G.I.  Revised by J. W. 
Head, M.A. (Cantab.). 3rd Edition  . • 

PRINCIPLES OF TRANSISTOR CIRCUITS 
S. W. Amos, B.Sc.(Hons.), A.M.I.E.E. 2nd Edition  . 

LEARNING MORSE 13th Edition 
H. F. Smith, former editor, "Wireless World" 

"WIRELESS WORLD" PUBLICATIONS 
Net  By 
Price  Post 

21/-  21/10 

17/6  18/6 

2I/-  22/-

1/6  130 

A complete list of books is available on application. 
Obtainable from all leading booksellers or from 

ILIFFE BOOKS LTD., Dorset House, Stamford Street, L.ndon, S.E.1. 
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INSTRUMENTS 
OF THE FUTURE NOW 
A hi 

TRANSISTOR ANALYSER 
A portable battery-operated instrumen% suitable 

for testing PNP, NPN and Point Contact transistors, in 
the grounded emitter configuration.  Provix.on is in-
cluded for in situ measurements.  The instrument is 
supplied complete with comprehensive operating in-
structions, together with the AVO International Tran-
sistor Data Manual  which  provides test  data for 
approximately 3000 transistors. 

Brief Specification: 
Range of Collector Voltage, I.5V to 10.5V (up to 150V 

using external supplies) 
First indication 2.4.4A 

Base Current:  0-1 mA. 0-40 mA 
Collecto- Current,  0-IA 
Beta:  0-25, 0-250 measured at 1 Kc is 
Noise Measurement:  1-20,  21-40  dB 

Construction in general conform, with U.K. inter-
Service Spec. KI14. 

VALVE CHARACTERISTIC METER 
Mk. IV 

This instrument ha% been designed to les  any 
standard receiving 07  tranfmitting valve having up 
to a maximum anode dissipation of 25 W.  Inter-elec. 
trode msulation, anode current  mutual conductance 
and ' gas • current can be measured, and by making a 
series of tests, complete families of curves may be 
plotted.  Rectifiers and signal diodes are tested under 
suitable Mad conditions. A comprehensive data manual 
is supplied with the instrument, which operates from 
100-120 volts and 200-260 volts 50-60 cis A.C. mains. 

Brief Specification: 
Range of Anode-Voltage: 
Range of Screen Voltage, 
Range of Heater Voltage 
Heater Current 
Anode Current: 
Mutual Conductance 
Negative Grid Voltage 
Gas  Current: 

12.6-400 volts 
12.6-300 volts 
0.625-117.5 
3A max 
IOC mA max. 
0.1-60 mA N max. 
0-100V in 9 ranges 
2...A first indication 

REPAIR SERVICE 
Our fully equipped Service Dept. deals pro mptly 
with repairs to AV O Instru ments, or if more 
convenient they may be sent to either of the 
following authorised AV O  Service Agents: 

Automat Ltd., 
Throstle Grove Works. 
Gt Egerton Street, 
Stockport. Cheshire 

Farnell Instruments Ltd. 
Light industrial Estate 
York Road. 
Wetherby, Yorks. 

Write for fully illustrated brochures 

1EJ ri  13 AVOCET HOUSE  92-96 VAUXHALL BRIDGE ROAD  LONDON  E.W.1 

3404 (12 lires. 

CC TA2 
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TELECOMMUNICATIONS AND ELECTRONICS 

In its four factories at Co%entry, the Company orocuces a compre-

hensive range of telecomriLnication and electronic equipment from 

national telephone netwo,ks to local office communications. 

Products Include industrial anc office computers, guidance systems 

for rockets, remote superviscry and control equipments, machine 

tool controls and murre-ous components lrclL ling capacitors, 

Power units, relays, umise(ectors and digitizers. 

,RADIO AND TELEVISION 

The G.E.C. Radio Group .7..noduces the famous range of radio 

and television receivers and ligh fidelity sound eauipment. 

VALVES AND CATHODE RAY TUBES 

G.E.C. valves and cathode ray tubes for industry and communica-

tions, manufactured by the M-O Valve Co. Ltd. include receiving 

valve.; (both high figure of merit valves and 'rugged' types) and 

trans miffing valves for broadcasting and radio frequency heating. 

Micro wave devices include magnetrons, klystrons, travelling-wave 

tubes and backward-wave oscillators. 

SEMICONDUCTORS 

G.E.0 Is ore of the leading semiconductor manufacturers In the 

coun: .y. The wide range of transistors, rectifiers and diodes is now 

being produced ate rate of some 250,000 per week. 
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leadership = Electronics leadership 
-the G.E.C. equation for 

progress and prosperity 

One guiding principle links the many works and laboratories of 

the G.E.C.—comprehensive and continuing basic research. This 

has made the G.E.C. a familiar and trusted name, and particu-

larly so in the fast growing market for electronic equipment. 

A brief description of the activities of some of the G.E.C. Groups 

is given below. Each of these Groups draws on basic research 

work from the Hirst Research Centre at Wembley and the 

Applied Electronics Laboratories at Stanmore. Each with its own 

development programme is preparing new necessities as yet 

undreamed of for the world of tomorrow. 

Opportunities for Graduates Last year over 100 graduates joined 
the Company on completing their university studies. Extensive 

developments will increase the number of opportunities for able 

graduates in 1961 for responsible work in research, development, 

design and manufacture. Send a postcard to The Controller, 

Education & Personnel Services, Dept. W. W. The General 
Electric Co. Ltd., Magnet House, Kingsway, W.C.2. 

ELECTRICAL INSTRUMENTS 

In addition to more orthodox Instruments, the Company, at 

Salford, has developed a radio altimeter and a radio compass as 

navigational aids for aircraft. It also manufactures quartz crystal 

units, ferrites, thermostats and magnetic materials for use in radio 

and electronic components. Latest developments include the first 

commercially available thermo-electric cooling units. 

RESEARCH 

The basic research and much of the long term development effort 

is carried out at the Hirst Research Centre, Wembley, and the 

associated Applied Electronics Laboratories at Stanmore. 

CIMO 
THE GENERAL ELECTRIC CO. LTD. 

Telecomm unication s & Electronics Group, Coventry 

Radio Group, Magnet House, Kin gsway, London WC2 

M-0. Valve Co. Ltd., Hammersmith, London W6 

Semiconductor Division, Hazel Grove, Stockpert. 

Salford Electrical Instruments Ltd., Salford 
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AVEL TOROIDS 
- 

For all round 
-Ai.  peak performance 

vg„kv{fea-,-

Power Transformers 
50 cis to 5000 cis 

up to 20 KVA. 

Audio Transformers 
up to 300 watts. 

Current Transformers 
up to 30 VA. 

as well as Magnetic Amplifiers, 

Converter Transformers, Transductors, 

Inductors and Filter Toroids. 

We produce toroids ranging in sizes 

from the smallest which has a 

minimum finished i.d. of .055 to cores 

having a maximum o.d. of 24in. and an 

overall height of 6in. Wire gauges 

from 10-48 s.w.g. 

AVEL TOROIDS are performance 

tested to Laboratory standards. 

1 Toroidal transformers up to 20 KVA are 

made.  By using glass insulated wire and 
making full use of the good heat dissipation 
characteristics of the toroid, the operating 
temperature may be 300-350 degrees C. 

2 One of the high-speed miniature and 
nub-miniature toroidal winding machines 
which wind 48 s.w.g. wire at 1,200 turns per 

minute. 

Sub-contract winding capacity available. 

Write for further information: 1  2 
TOROID DIVISION 

A -srele y Electric Li mited 
SOUTH OCKENDON, ESSEX. 

TEL.: SOO 3444. 

TELEX: 24120 AVEL OCKENDON. 

4,4859 

P6269 
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.--+- -4-4- 4.-4- 4-.6- 4.-4- .4-.  Easy  - to - build kit - sets of 

" GLOUCESTER "  STEREO  CABINET 
KIT. Specially designed to meet the varying needs 
of different homes. Mk. 1 houses Record Player, 
F.M. Tuner, Stereo Amplifier, records, etc. Mk. II 
will house a Tape Deck in addition. 461in. long, 
30in. high, 2Iin. deep. "In the white " for finish 
to personal taste. 
Mk. 1 LI5.18.6.  Mk. II L17.8.6 

" COTS WOLD "  SPEAKER SYSTEM 
KIT.  Acoustically designed enclosure "in the 
white " 26in. x 23in. x 151in. housing a I2in. bass 
speaker with 2in. speech coil, elliptical middle 
speaker together with pressure unit to cover the 
full frequency range of 30-20,000 cis.  Complete 
with speakers, cross-over unit, level control. etc. 

£19. 18,6 

" CHEPSTO W " EQUIPMENT CABINET 
KIT. Occupies minimum floor space. Will house 
Record Player, F.M. Tuner, Stereo, Amplifier and 
additional  power  amplifiers  where  needed. 
Dim. 35 x 18 x 33in. high.  (10.10.0 

r 0.11••• ••• •••••• ••• •••••.. ... . . .m.41... ...4.. ..••-••••• •••••. • 

AG-9U  MA-I2 
••••.• ••••••.• ••••••• w.f... 6.4.4 ••••••••••••••••••••• ••••••••••••••••..4.1 

HI-Fl SINGLE CHAN NEL AMPLIFIER KIT. 
Model MA-I2.  12 w. output, wide freq. range, 
low distortion.  L9.19.6 

STEREO CONTROL UNIT KIT.  Model 
USC-I.  Push  button  selection,  accurately 
matched ganged controls to ± 1 dB.  Accepts 
inputs from most tape heads and any stereo or 
mono pick-up.  (17.19.6 

HI-Fl STEREO AMPLIFIER KIT. Model S-88. 
16 w. output, 20 mV. basic sensitivity (2 mV. 
available, 20/- extra).  Ganged controls. Stereo/ 
Monaural gram., radio and tape recorder inputs. 
Push-button selection.  Two-tone grey metal 
cabinet.  £253.6 

6- W. STEREO AMPLIFIER KIT. Model 5-13. 
3 watts per channel, 0.3% distortion at 2.5 
w/chnl., 20 dB N.F.B. Inputs for Radio (or Tape) 
and Gram.. Stereo or Monaural, ganged controls. 
Sensitivity 200 mV.  (11.8.0 

HI-F1 SPEAKER SYSTEM KIT. Model SSU-I. 
Ducted-port bass reflex cabinet " in the white." 
Twin speakers. With legs £1 1/12/6  £103.6 

STEREO-HEAD BOOSTER KIT.  Model 
USP-I. Hi-h Stereo:pre-amplifier,for:low output 
Hi-Fi P.U.'s.  Input 2 mV to 20 mV.  Output 
adjustable from 20 mV. to 2 v. 40-20,000 c/s. 
Also suitable as low-noise R.C.-coupled high-gain 
monaural amplifier.  E5.I9.6 

TRANSCRIPTI ON RECORD PLAYER. Mod. 
RP-I U.  4-speed A.C. motor.  Ronette Stereo 
Mono pick-up. Complete on plinth.  L12.10.0 

TAPE AMPLIFIER UNIT KITS.  Models 
TA-I M and TA-IS. This Combined Tape Record 
Replay Amplifier is available in both monophonic 
and Stereophonic models.  Model TA-1M can be 
modified to the stereo version with modification 
kit TA-IC. 
TA-1M  L16.14.0;  TA-1S,  E22.4.0;  TA-1C  (6. 

TAPE DECKS are now available as " packaged 
deals " with other equipment. 

Details on request. 

Sin. OSCILLOSCOPE KIT.  Model 0-12U. 
Has wide-band amplifiers, essential for TV servic-
ing, F.M. alignment etc. Vertical frequency res-
ponse 3 c/s to over 5 M O, without extra switching 
TB covers 10 c/s to 500 kc/s in 5 ranges L34.15.0 

ELECTRONIC SWITCH KIT. Model S-3U. 
(Oscilloscope Trace Doubler).  Enables a 
single beam oscilloscope to give simultaneous 
traces of two separate and independent signals. 
Switching rates approx. 150.500, 1500, 5,000 and 
15,000 c/s. Sig. freq. response 0-100 kc/s. ± 1dB. 
Separate gain controls and sync. output.  Sig. 
input range 0.1-1.8 v. r.m.s.  E9.18.6 

CAPACITANCE METER KIT. Model CM-I U 
Direct reading 4in. scale.  Full-scale ranges 
0-100“µF, 0-1,000...i.F, 0-0.011.F S, 0-0.1 F (14.10.0 

DECADE CAPACITOR KIT.  Model DC-1. 
Capacity values 100141F to 0.111µF in 100, F 
steps.  L5.18.6 

VALVE VOLTMETER KIT.  Model V-7A. 
7 voltage ranges d.c. volts to 1,500 ac. to 1,500 
rims. and 4.000 peak to peak.  Resistance 0.10 
to 1,000 MU with internal battery.  D.C. input 
impedance II MO. dB measurement has centre. 
zero scale.  Complete with test prods, lead and 
standardising battery.  (13.0.0 

R.F. PROBE KIT. Model 109-CU. Extends the 
frequency range of our V-7A to 100 Mc/s. and 
enables useful voltage indication to be obtained 
up to 300 Mcis.  (1.5.6 

R.F. SIGNAL GENERATOR KIT.  Model 
RF-I U.  Provides extended frequency coverage 
on six bands from 100 kc,s.-100 M O. on funda-
mentals and up to 200 Mc/s. on calibrated har-
monics.  EII.11.0 

GRID-DIP METER KIT.  Model GD-IU. 
Functions as oscillator or absorption wave meter. 
With plug-in coils for continuous frequency 
coverage from 1.8 Mc/s. to 2.50 M O.  L9.19.6 
Two Additional Plug-in Coils Model 34I-U extend 
coverage down to 350 kc/s. With dial correlation 
curves, IS/-. 

TRANSISTORISED VERSI ON,  Model 
XGD-I. Similar to GD-IU. Fully transistorised 
with a frequency range of 1.75 to 45 Mc/s. E9.18.6 

AUDI O W ATTMETER KIT. Model A W-1U 
Up to 25 w. continuous.  SO w. intermittent. 

[13.18.6 
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ViSit the HEATHKIT 
DEM ONSTRATI ON 

AUDIO FAIR WEEK April 6th-9th i 
"I  GRAND HOTEL  f. 
o Southampton Row, London, W.C.1 I 
IFull range of kits will be shown : 

MATCHED HI-Fl STEREO KIT 
We offer as a " packaged deal "the following 
matched Hi-Fi Stereo Equipment 
4-speed Record Player (RP-IU)   £12 10  0 
6w. Amplifier (5-33)    (I I 8 0 
Twin Speaker Systems (SSU-I)   L20 II  0 

Cost of Units   (44  9 0 
At an " all-in "price of   £42 10  0 
Pedestal Speaker legs C2/14/. optional extra. 

•  Deferred Terms  • 

Available on all orders above £10. 

4. 4 -

DAYSTIRO M LTD. 
DEPT. W. W.4 GLOUCESTER, ENGLAND 

A member of the Dayscrom Group. Manufacturers of the 

WORLD'S LARGEST-SELLING ELECTRONIC KIT-SETS 

-4 

highest quality at lower cost 

211n. SERVICE 'SCOPE KIT.  Model OS-I 
Light, compact portable for service engineers 
Dim. 5 x 8 x 14}in. long.  Wt  I0lb. E18.19.6 

PO WER SUPPLY UNIT KIT. Model MGP-I 
Input 100/120 v. 200/250 v., 40-60 cis.  Output 
6.3 V., 2.5A AC,; 200, 250. 270 V.. 120 mA. max. 
D.C.  E4.9.0 

M ULT1METER KIT. Model M M-IU. Ranges 
0-1.5 V. to 1,500 V. A.C. and D.C.; 150/iA to 
I5A. d.c.; 0.2 LI to 20 MU. 4ain. 50,..A meter. 

(11.8.6 

AUDIO VALVE MILLIVOLTMETER KIT 
M ODEL AV-3U. I my. to 300 v. A.C. 10 c s. to 
400 kc s.  (13.18.6 

AUDIO SIGNAL GENERATOR KIT. Model 
AG-9U.  10 c's. to 100 kc s., switch selected. 
Distortion less than 0.1 0 . 10 v. sine wave output 
metered in volts and dB's.  L19.3.0 

•  MGP-I  VF-PU 
IL,....,•••••••••••••••••••••••••••••••••••••••••••11.11.411,......0.4..11 

RESISTANCE - CAPACITANCE BRIDGE 
KIT. Model C-3U. Measures capacity 10 pF to 
1,000µF., resistance 100 Li to 5 MU and power 
factor. 5-450 v. test voltages. With safety switch. 

E7.19.6 

DUAL- WAVE TRANSISTOR RADI O KIT. 
Model UJR-I. This sensitive headphone set is a 
fine introduction to elei.:ronics for any youngster. 

L2.16.6 

4- WAVE  TRANSISTORISED  PORTABLE 
KIT.  Model RS W-I,  7 Transistors and three 
diodes. For Short and Medium wave-bands (200--
550. 90-200, 18-50, and 11-18 m.). In solid leather 
case fitted with retractable whip aerial  E20.18.6. 

TRANSISTOR  PORTABLE  RADI O  KIT. 
Model U XR-I.  Pre-aligned I.F. transformers, 
printed circuit and a 7 x 4in. high-flux speaker. 
Real hide case.  E14.18.6 

HI-Fl F.M. TUNER. Tuning range 88-108 M O. 
For your convenience this is available in two units 
sold separately as follows: Tuner Unit (FMT-41j) 
with 10.7 Mc,'s.  I.F. output (3/2/- inc. P.T.  I.F. 
Amplifier (FMA•4U).  Complete with case and 
valves 110/10/6.  Total L11.12.6 

AMATEUR  TRANSMITTER  KIT.  Model 
DX-100U.  Covers all amateur bands from 
160-10 metres.  Self contained including Power 
Supply.  Modulator and V.F.O.  E78.10.0 

HAM"  TRANSMITTER  KIT,  Model 
DX-40U.  From 80-10 m Power input 75 w. 
C. W., 60 w. peak controlled carrier phone. 
Output 40 w. to aerial. Provision for V.F.O. 

E29.10.0 

VARIABLE FREQUENCY OSCILLATOR, 
KIT. Model VF-IU  From 160-10 m. Ideal for 
our DX-40U and similar transmitters.  Price 
less valves E8/19/6.  E10.12.0 

BALUN COIL UNIT KIT.  Model B-IU. 
Will match unbalanced co-axial lines to balanced 
lines of either 75 or 300 f/ impedance •  (4.4.6 

Prices include free delivery in the U.K. 

Please send me FREE CATALOGUE (Yes'No)   

Full details of modeffs)   

NAME   
(Block Capitals) 

ADDRESS    

 W W 4 
 ummonl 
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DOUBLE ENDED 
STAINLESS STEEL 
VACUUM OVENS 
with glove box for semiconductor devices 

Vacuum Ovens with Clore box and high pressure 
unloading chambers.  Safety interlocking of doors. 
Automatic high pressure safety device on unload-
ing chamber, separate gas feed lines etc. 

Made throughout in polished stainless steel. 

Single action door openings. 

Rectangular with self spacings to suit. 

Double-ended controls. 

Electrical interlocking of air inlet and Isolation valve. 

Outer cover hermetically sealed. 

Temperature Range 0-400 C. 

or equivalent F. 

We design and manufacture Ovens to Customers' 

special requirements.  Should you have any prob-
lems in this fie d our Technica, Department is 

always willing to help you solve them.  Vacuum 
Ovens with temperatures of up to 603 C are also 

manufactured by us on similar lines but with 

Sectional Heating and Water-Cooled Ends. 

We  design,  manufacture  and  supply  Vacuum 

Machinery to major companies in Great Britain and 

Overseas. 

Temperature Control: Normal --1:71°C. Special  1°C. 

Internal Spacing 7" x 8" x l8" 

(can be altered to special requirements). 

Vacuum Range: To I0-1 mm. 

Respective Vacuum Gauges incorporated. 

Automatic air inlet valve on Backing Pump. 

Visual Indicators and Fuses on all switches. 

Flanged for fitting into Dry Box. 



Specialists in 
THE  DE _ IGN  AND  M ANUF ACTUR1  OF 

Vacuum Equipment 
VACUUM OVENS • DEPOSITING 

SPUTTERING ' VALVE PUMPING " C.R.T., etc. 

Single position Vacuum Oven.  Temp. 
0-300 C Vacuum range 10-1 double ended 
for fitting in glove box. 

=7:1 
r m o_ 

Vacuum Oven with 
glove box. 

Automatic Rotary final exhaust machine for 
C.R.T. complete with oven, air circulation, 
automatic temperature controls, etc. 

VACWELL 
ENGINEERING CO. LTD. 
WILLOW LANE • MITCHAM • SURREY 

Tel.: MITcham 8211 (3 lines) 

So-

Single  position 
C.R.T. Pumping 
Unit  complete 
with  vacuum 
reading,  auto-
matic  controls 
electric seal-o., 
etc. 

Indicating 
lights  on  all 
switches includ-
ing  fuses  all 
visible on front 
panel. 
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ovte 

A FULL RANGE OF A.C.& D.C. 

SOLENOIDS 

PR OMPT DELIVERY 
Illustrated technical data sent on request : 

ELECTRO METH ODS LTD., General Products Division, CAXTON W AY, STEVENAGE, HERTS 

Telephone : Stevenage 2110-7 
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TRANSFOR MERS 
5V 
4V 
12 V 
60 V 
110 V 
18 V 
6V 
24 V 
30 V 
30 V 
55 V 
5V 

110 V 
40 V 
5V 

6-12 V 
12 V 
12 V 
50 V 

10-15-25 V 
10-20-30 V  100 A 

110 V centre tapped  25 A 
6-I2-18-24-30 V  12 A 

BO A 
100 A 
15 A 
40 A 
4A 
30 A 
100 A 
30 A 
25 A 
40 A 
IS A 
150 A 
10 A 
25 A 
300 A 
50 A 
60 A 
100 A 
60 A 
100 A 

. [10 
... £10 

£25 

... £28 

... £33 

.. £29 
LII... 

TRANSDUCTORS 
SATURABLE REACTORS 

4 

"  Saturable Reactors for con-
, -  trolling AC loads from .5kVA 

to  300kVA.  Available for 

all standard AC supply volt-

ages, single-phase and 3-phase. 

Standard DC control volts: 
12, 24, 36, 110 and 240 V. 

All for 240 V Input.  Other Supply Voltages as Required. 
CONTINUOUS RATING. Short Rating Transformers also available. 

5V  5.000 A   £110 
2.5 V  5.000 A   £64 
4V  5,000 A   £94 
10 V  700 A   £59 
10 V  2,000 A   £103 
10 V  1.000 A   £66 

DV  900 A   £62 
10 V  500 A   £38 
10 V  300 A   £28 
20 V  800 A   £80 

20 V  3.000 A   £150 
5V  I .000 A   £39 
22 V  1.000 A   £75 

28 V  1,000 A   £91, 
40V  500 A   £85 
110 V  700 A   £150 

THREE-PHASE 

TRANSFORMERS 
Input 400 440 V. 

40 V  50 A 3-phase  £40 

230 V  50 A 3-phase  £78 

110 V  100 A 3-phase  £90 

4V 5,000 A 3-phase £130 

These and other Transformers 

can be supplied for 3-phase, 

6-phase and I2-phase Rectifiers 

VOL TMOBILE VOLTAGE SELECTOR 
AUTO-TRANSFORMERS 

Range: From 1.6°„ to 100"„ of Supply Volts in 64 steps of 1.6", 

ON LOAD SWITCHING. 25"„ over-voltage available as extra. 

VOLTMOBILES can be used 

by themselves or in the prim-

ary of another transformer to 

give  very  fine  changes  of 

outpUt. 

250 V  440 V  440 V 
Output  Single-  Single-  Three. 

Phase  PhIse  Phase 
30 A.  £48  £1 18 
60 A.  £70  £82  £143 
100 A.  £99  £116  £176 

i
----,tiovagtaig-

1110,„ 
ego  Liii*; 

odo 

D-C  M OBILE RECTIFIER SETS 
For 240 V AC.  The 

6V 
6V 
6V 
2V 
2V 
2V 
2V 
2V 
2V 
2V 
24 V 
24 V 
24 V 
24 V 
24 V 
24 V 
24 V 

larger outputs are available for 3-phase supply 

Full load DC Volts and Amps are stated. 
Prices are without Meters and Regulators 

15 A  £14  36 V  10 A 
50 A   £47  36 V  20 A 
100 A   £66  36 V  40 A 
10 A   £15  36 V  60 A    
20 A   £22  110 V  SA    
30 A   £28  110 V  10 A 
60 A   £45  110 V  15 A 
105 A   £62  110 V  20 A 
210 A   £83  110 V  25 A 
1,000 A   £185  220 V  130 rnA   
12 A   £23  250 V  6A 
20 A   £27  250 V  10 A    
30 A   £33  250 V  15 A    
60 A   Eel  250 V  20 A    
105 A   £70  1,200 V 
200 A   £86 
750 A   [262 

225 mA 
Built in to order —Arnmeters —Voltrneters —Rheostats — 
Stabilising Circuits —SmoothIng Circuits —Variacs. 

E26 
E32 
E42 
£55 
[32 
[42 
[53 
E67 
[84 
[15 
[49 
E70 
E89 
[110 
130 

CARRIAGE EXTRA on all units. 
SPECIFIC ENQUIRES are invited for 
Transformers and Rectifiers. We specialize 
in HEAVY CURRENT EQUIPMENT. 

HARMS W ORTH  TO WNLEY  &  CO. 

2 JORDAN STREET, MANCHESTER 15,  CENTRAL 5069 
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CHAPMAN ULTRASONICS LTD. 
ANNOUNCE AN IMPORTANT ADDITION TO THEIR RANGE OF 

REINFORCEMENT AND P.A. AMPLIFIERS 

THE CHAPMAN 30 watt amplifier has TWO micro-
phone inputs and one pick-up input. It is compact 

and attractively styled in silver and black, controls are 
grouped for ease of operation on an illuminated perspex 
panel. The 30 watt fills a real need in the field of Public 

Address Equipment. 

Chapman Public Address and Industrial Power Ampli-
fiers range from 30 watts to 5kW. in addition to the 
well-known  Domestic  FM/AM  Radio  Tuners, 
Monaural and Stereo Amplifiers. Radio Tuners for 
Factory Music Relay installation, Sound Reinforce-

ment equipment for large halls, etc. 
P.A. 30 Watt Amplifier Model SR 330 

CHAPMAN ULTRASONICS LIMITED 

PORTABLE WHEATSTONE BRIDGE 

This is an extremely accurate and portable instrument, operat-
ing from internal dry battery. Special provision is made so that 
external batteries and galvanometer can be employed when 
required. This portable Wheatstone Bridge can be used, without 
modification, for the accurate location of cable faults by the 
Murray and Varley Loop Tests. An additional feature is the 
availability of the adjustable resistance arm for use as a 4-dial 

decade resistance box. 

Available in a bakelite case if preferred, instead of teak as shown 
in the illustration. 

Dimensions: 11 in. x 71in. x 61in. Weight 101, lb. 

DORAN INSTRUMENT CO. LTD. 

LSB COMPONENTS LTD. are  experts  in COIL WINDING AND 
ENCAPSULATION and  manufacturers of  highly  specialized  electronic 
components to specification. Your enquiry will be dealt with promptly. 

LSB COMPONENTS LIMITED 

Please write for full details to: 

24 UPPER BROOK STREET, MAYFAIR, LONDON, W.1.  Telephone: HYDe Park 2291. 
Da46I 
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1. novice Dery .11 

...here's 

better Equipment 

at lower prices! 

Having trouble 
Tracking faults? 

Ideal for the service man, these instruments 
have been designed by experienced, practical 
engineers.  They are completely reliable, 
sensibly priced and attractively presented. 
Write for full details now! 

MODEL 0.S.I/F 

New Low Priced Service 

OSCILLOSCOPE 
This  is an  ideal  light and 
compact  port, hie  'score  fcr 
the service man, the overall 
dimensions being 5in. x bin. x 
141in. lorg at a weight of bib. 
£26.7.6 plus carriage. 
M ODEL 0.S.1 (in Kit form) 

£18.19.6 

MODEL AG-9U F 

AUD:0 SIGNAL GENERATOR 
An invaluable instrument 
for hi-fl audio and many 
ultra-sonic and  I.F.  ap-
plications requiring an al-
most  perfect  sine-wave 
signal, without the necessity 
of expensive filters. 
£26.3.0 complete with 24-
pare  Han lbook.  Model 
AG9U (in Kit form) C19.3.0 

Some of the other 
top grade instruments 
available, 
FACTORY ASSEMBLED, 
WIRED & TESTED. 

Deferred 

Tests transistors while in cir-
cuit. Has its own sell-contained 
power supply providing smooth-
ed DC 0-25 v. Size 51 x 3 x 
21in.  Price £10.  Order or 
send for full details TODAY. 

Capacitance Decade  Box  DC-1U/F 
Model DC-1U (in kit torm)   
Resistance capacitance Bridge C-3U1F 
MODEL C-3U (in kit form)   
Audio Valve Millivoltmetet AV-3U/P 
MODEL AV-3U (in kit torm)   
Audio Wattmeter AW-1U/F   
MODEL AW-IU (in kit form) 
Electronic Switch S-3U/F   
MODEL S-3U (in kit form)   

£9  0 
LS 18 
£13  2 
£7 19 
£19 19 
£13 18 
£19 19 
£13 18 
£15  0 
£9 18 

the 

6 
6 
6 

6 
0 
6 

6 

terms available on most items. Please r.sk for details. See the range at our 
London Showroom. 138 Lewisham Way New Cr, as, S.E.14. 

S7"ANTEST 
Will Save You Time & Money! 

The most eil.cient .owest priced 
time base component short ng turn 
[CA M 

T•sts — 
Line Output Transformers, De-
flector Coils, Blocking Oscillator 
Transformers. 

For — 
Shorting Turns. 
Open Circuit. 
O. 10. 0 
(Neu Trade) 

Subjeci  to  quantity  discount  to 
tohoasalers. 

0900 
a new, compact, dynamic 

TRANSISTOR TESTER 
PO WER SUPPLY 

• Makes rossible dynamic transistor 
testint, in situ. 

• Tests  CURRENT  GAIN  (AC) 
ALPHA GAIN. 

•Tests CURRENT GAIN (under 
DC conditions) BETA GAIN. 

• Measures  leakage  Currents  be-
tween Collector, Base and Collector/ 
Emitter, at any voltage between 
0-25 v. 

In the Trade? 

Direct TV Replacements Ltd. 

offer you the largest stocks of 

specialised TV replacements in 

Gt. Britain. Same day despatch, 

technical  advice,  individual 

attention.  Get in touch now! 

PLEASE SEND CASH WITII ORDER NO W OR ASK 
FOR ILLUSTRATED LEAFLETS TODAY stating 
instruments in which you are interested. 

Dept. W W14,6I 138 Lewisham Way, New Cross, London, S.E.I4 
riLeway 6666  Day and Night Service: TIDeway 6668 

LTD. 
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(E MT) 
41 11 =06. 

These large push buttons, which are easy 
to survey, make its operation a pleasure. 
They are very easy to control. All functions 
can also be remote controlled.  Transistor 
operated tape tension adjustment is effected 
by tape balance. 
Convincing is its easy and amazing simple 
construction out of easy accessible  and 
exchangeable building components. 

TECHNICAL DATA: 
Tape Speed 
Frequency Response 

Signal to Noise Ratio 
Distortion Factor ... 
Wow and Flutter, weighted  ... 
(All quoted values are for 15in/sec.) 
The equipment being deliverable in full 
struction. 
Offer with detailed leaflet on request 

MAGNETIC TAPE RECORDER 
FOR STUDIO PURPOSES 

I5in. and 7iin./sec. 
30 cps to 12 kc/s 
+1 to —2 db 
60 db minimum 
2% maximum 
±0.075% 

track or stereo con-

zet 

ELEKTRO MESSTECHNIK WILHELM FRANZ KG 
LAHR S(HWARZWALD (WESTERN GERMANY), POSTBOX 327, TELEPHONE 2053, CABLES: MESSTECHNIK, TELEX: 752934 
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when. 

•1111/0.81 .11111.04, 

then. 

• • there ir colour television in every home. 

. satellites (orbiting our planet every few minutes) 
are the key to intercontinental telephone calk 

. . . manned space travel if here. 

. New York if only two hours away. 

J 

11 
L 

• • SUFLEX capacitors will be playing their part 
as they are today—doing whatever they are 
meant to do. . . and doing it welt 

SUFLEX Polystyrene Capacitors can be made smaller, pF ;or rF, than any other 
condenser of comparable performance.  Write now for full details and prices to: 
SUFI FX LTD., 54 UXBRIDGE RD., EALING.  FAT ir - 7711 

SUF LE X 
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THESE G O 

• G O O D STR O N G SI G N ALS 

• CLE A N PI CT U RE S 

• ELI MI N ATI O N OF AE RI ALS 

An occasional intermediate amplifier and neat house-to-
house wiring are the only visible evidence that, in this area, 
for the first time T.V. is being enjoyed at its best, with clean 
pictures, no interference and no aerial replacement and 
repair costs. 

Built with the future in mind, the installations of to-day are 
capable of handling a third or fourth channel—or more, 
colour, "coin-in-the-slot" T.V. or any foreseeable develop-
ment in television and sound techniques. 

E M I COMMUNITY TELEVISION SYSTEM 
Full technical particulars together with 

any planning assistance that 
may be required can be obtained from 

E MI  E L E C T R O NI C S  L T D. 
Recording and Relay Division 

H AV E S • MI D D L E S E X  • E N G L A N D 

Telephone S OUthall 2468 Ext. 633 
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Data and 

Control 

M ultiplex 

Equip ment 

UTILISE YOUR CABLES M ORE 

EFFICIENTLY! 

By using GEC Data and Control 

Multiplex Equip ment, large nu mbers 

of control signals and back indications can 

be sent si multaneously over a single pair 

of wires or radio link. 

APPROVED FOR USE O VER POST OFFICE LINES 

The equipment is already used and acclaimed by 

many industries including: 

Rail ways  Oil Processing 

Mining  Electricity Supply 

Aviation  Co m munications 

ELECTRONICS FOR INDUSTRY 

Please write for further Information to: 

THE G E NERAL ELE CTRI C C O M PA NY LI MITE D 

Electronics Division • Lo wer Ford St • Cov•ntry • England 

Smee's 0 E0 ti 
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CLINCH IT WITH CINCH 

CANNON 1̀:1' Sub miniature 
connectors BRITISH PATENTS PENDING 

COMPACT, ROBUST AND MINIMUM WEIGHT 

* Raw wiek Roalt4(4 iffoutf g Ruehed 

CARR FASTENER COMPANY LIMITED 
Stapleford, Nottingham. 
Tel: Sandiacre 3085/8. 

London Office: 
195/197, Gt. Portland St., London, W.1 
Tel: Museum 9361 

Available in: 

Current Rating: 
Working Rating: 
(Sea Level) 
Contact Resistance: 
Contacts: 

9, 15, 25, 37 and 50 ways— 
with floating mounting 
bushes if specified. 
5 Amps per Contact. 
750 V.—D.C. 

<2.0 milliohms. 
Phosphor Bronze; finish 
Gold Plate on Silver. 
Brass finish Gold Plate on 
Silver. 
Keystone Shell. 
Steel; finish Passivated Cad. 
Standard or 90° entry with 
Cable Clamps—Steel Cad. 
plated. 

Joint Service Quality Approved Cert. No. 138 
Manufactured under licence from Cannon Electric (G.B.) Ltd. 

Pins: 

Polarization: 

Covers: 



Low-Frequency 
Generator 

TYPE IF 1382. 
0.0033 Os to I kejs. 

Sine, square or 
ramp v.aveforms. 

BRITAIN'S 

WIDEST RANGE 

With more than 120 Marconi 

Instruments from V.L.F. to 

S.H.F., we are confident that 

we can provide the facilities 

you require at the frequen-

cies you are working on. 

To learn about all of them 

you need our 170-page cata-

logue, but this folder will 

introduce you to a represent-

ative selection. When you've 

read it you will want to know 

a lot more about Marconi 

Instruments—and to make it 

easy for you to get full techni-

cal details of the types that in-

terest you, we provide a time-

saving coupon on page 4. 

R-C Oscillator 

TYPE TE 1101 
20 cis to 200 kc/s. 

Video Oscillator  TYPE TF 885A/1. 
cis [a 12 M O. 

OSCILL ATORS 

MARCONI 
INSTRUMENTS 
FOR ELECTRONIC 

MEASUREMENT 

OSCILL OSC OPES 

Dual-Trace 
Oscilloscope 

TYPE TF 1331. 
D.C. to 15 Mcls. 

Twin- Y-inputs, with 
50 mV/cm 
sensitivity. 

Single-beam version, 
Type TE 1330, 
available. 

L.F. 
Oscilloscope 

past TF 11,9' 

15 sjs tc 20 km's. 
4 mN.P..m ser.sitiuity. 
Higs resolutioa, 
17-inci obz. 

le 
10 
SW 

.6  if; lb 
4 a 

fir  th 
••••••.• - 

Tolerision 
Measuring 
Oscilloscope 

TYPE IF 1277. 
D.C. to 10 Mc/s. 

Measures K factor 
sine-squared pulses 
and black-level 
stat4lity. 

Includes line-strobi 
faclity. 



Low-Capacitance Bridge  ivrt. TF 1342. 

0.002 ppF to 1,111 ppF at I kc/s. 

IMPE D A N CE 

Carrier Deviation Meter TYPE TF 79I0. 

Carrier: 4 to 1 024 Mc/s. 
Deviation 10 cfs to 125 kc/s. 

MODULATI ON 

OVER 120  M A R C OIN  STR()  mE  NNT SI FROM VLF 

Standard Signal G   TYPE TF 144H. 

10 kc/s to 72 Mt/s.  A M. to 80%. 

10-watt A.F. Power Meter TYPE TF 893A. 

20 cis to 35 kcjs: 20 pW to 10 watts: 
2.5 ohms to 20 kn. 

F.M.'A.M. Signa Generator 
TYPE TF 99S  2".1 

1.5 to 220 Mc'.. F.M. up to 75 kc/s deviation. 
A.M to 50%. 

PO WER  METERS 

25-watt R.F. 
Power Meter 

TYPE TF I152A. 

D.C. to 500 Mc!.: 

0.5 to 25 watts 
50- or 75-ohm 
versions. 

SI G N AL 

F.M. Signal Generator TYPE TF 1066B. 

10 to 470 M.  F.M. to 100 kcis deviation. 

500-watt R.F. 
Power Meter 

TYPE IF 1205. 

D.C. to 500 W s 

0 to 500 ssatts 

50 ohms. 



1/4% Universal Bait le  TYPE TF 1313. ' 

0.1 uH to 1 le ti LI uµF to 110 pF: 
at 1 and 10 kcfs 0.1a M1 to 110 Mil at dtaiiii  

BRI DGES 

F.M. Deviatior Meter - N'1.1 I I 92S. 

Carrier: 20 to .500 Mc 
Deviatic tc.400 kc/s. 

METERS 

TO SHE 

Circuit Magnification Meter TYPE TF 1245. 

Q from 5 to 1.000. I kc/s to 300 Mc/s. 
External oscillators. 

H.F. Spectrum Analyser TYPE OA 1094. 

3 to 30 Mc/s. A.M. or F.M. 
Optional If. extension unit. 

Martian( cured under G.P.O. licence. 

Television Transmitter Sideband Analyser 
TYPE OA 1241. 

Provides compo..ite television test signal 
fer measuring overall response of trans-

mitters or video amplifiers. 

SPECTRU M  AN ALYSERS 

Designed and manufactured by specialists with 
25 years experience of research and development 
in the field of electronic measurement. 

GE NERAT ORS 

U.H.F. Signal Generator TYPE TF 1060. 

450 to 1,250 M s.  sine a.m, and pulse 
3clah. 

U.H.F. and S.H.F. Signal Generator 
TYPI TF 1054. 

1.600 to 4.000 Mc s. Squarev.ine a.m., 
ulat ion and f.m. mseep. 

VOLT METERS 

Suppressed-Zero Voltmeter  TYPE TF 1377. 
10 mV to 500 volts d.c., aid small changes 

down to 1 mV in 100 volts. 
Optional a.f. and r.f. probes. 

Radar Test Set Typr TF 890A/1. 
8.500 to '.680 Mc's. Incorporates I'm. s teal 
generatcr wavemeter. power monitor. direct ve 

feec assembly and rTectrum analyser.. 

Vacuum — ube Voltmet r TYPE TF 104 E.. 
25 mV IL) 300 V (20 c to  1,500 Mc s.: 
10 mV t 3 1,000 V d.c.. It from 0.020 tm 

500 M-2. 
Cptional voltage inulttpliers. 

A.C. Microvolimiqx r TYPE TF 1375. 

50 c's to I M_ to 15 volts. 



DESCRIPTIVE 

LEAFLETS 

ON ALL TYPES 

OF MARCONI 

INSTRUMENTS 

ON REQUEST 
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10-Mcis Electronic Counter TYPE TF 134512. 

Stability: 3 in 10*. 
Range of optional plug-in units. 

Electronic Counter TYPE TF 1165. 

Counts pukes or ,inemaycs u -I to I !Acts. 
Optional T ruing Oscillator. 

ELECTR O NI C  COU NTERS 

AN LNGINIER CHI( KING THE 

FREQUENCY srAm uiY OF 

rHE F.M./A.M. SIGNAL GENERATOR, 

TF 995A/5, USING MARCONI 
INS MUMENTS DIGITAL FREQUENCY 

MEASURING AND RECORDING 

EQUIPMENT 

Decoder TYPE TF .392. 

Plug-in units fcr in-line readout. and 
for  dris ing  printers  or  recorders. 

111111113 

3 el le. 
.  _ 

• • a' 

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT 
Please address requests for technical information, using the .-oupon a. left, to 

war nearest Marconi Instruments office: 

ondon and the South  English Electric House, Strand. London, W.C.2 

N 1 id lands  Marconi House, 24 The Parade, Leamington Spa 

North  23/25 Station Square, Harrogate 

Export Department  Long,acres, St. Albans, Hertfordshire 

ENGINEERS ARE AL WAYS WELCOME TO VISIT OUR FACTORY AT ST. ALBANS, AND OUR 

SHO WROOMS IN LONDON, LEAMINGTON SPA AND HARROGATE 

Representation in 68 countries 
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HIVAC NUMICATOR 

will 
re.4.-0•11 
71'4111U 
71 MOP 

1 I tift.1 ICI 
ievai 

miniature, in-line, digital display tube 
* Miniature side viewing tubes for the 
most compact numerical presentation. 
Flying lead connections for maximum 
convenience and reliability. 

* Available with numerals from 0 to 9. 
Fractions, plus and minus signs and 
special symbols are also possible. 

* All digits appear in the same position, 
as seen from the front. Numicators 
accordingly offer the very great advan-
tage of in-line display. 

* Hivac Numicators have all the normal 
advantages of neon indicator lamps—low 
consumption, low temperature operation, 
and freedom from risk of sudden failure. 

• 

Our specialised experience in the design and 
manufacture of cold cathode tubes and neon 
indicators ensures the high quality, con-
sistency and long operating life of Hivac 
Numicators. They can be operated in a variety 
of ways: from cold cathode tubes or from 
mechanical and electromechanical switches. 

HIVAC LI MITED 
STONEFIELD WAY ' SOUTH RUISLIP  MIDDLESEX  Tclephone: VIKING 1288 

A member of the A.T. & E. Group 
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For ANY 

type of 

resistor 

Specify 

for 

WIDEST 

RA NGE 

AND 

FASTEST 

SERVICE 

These famous 

TROPICALISED 

POTENTIOMETERS 
EX-STOCK 

TYPE 'H' 

robust, fully sealed —type approved 

for RCS.I 1 2A RCC. 122 patterns 

RVC3 and 4. Stock values from 500 

ohms to 2.5M power rating 1+ watts, 

maximum working voltage 750 D.C. 

Body diameter 1.562 inches. 

TYPE L̀H' 

fully sealed miniature version of 

Type H. RCSC Type approved to 

Patterns RVCI and 2. 

Stock values from 500 ohms to 3M, 

power rating watt, maximum work-

ing voltage 750 D.C. 

Body diameter 0.969 inches. 

TYPE 'BJ' 

for use where very small size and 

light weight are desirable. Fully 

sealed for tropical use. Stock value 

from 500 ohms to 3M, power rating 

I watt, maximum working voltage 

750 D.C. 

Body diameter 0.781 inches. 

—4 I.— LITJ US.• M hos 

110r1ItI rriO4. 
ULF,. 

1103V0Stioar.0. 

U In 

•3A,05tme 

osslaSSOmen 

U.. N.. 
/1. 

0 0047134•• 

',Slit toe 

0 0137; 407•41 

.GB16116616 

03 ,571.12••• 

0-400,43 Pee. 

THE RADIO RESISTOR CO LTD. 
9-11 PALMERSTON ROAD, WEALDSTONE 

HARRO W, MIDDLESE X 
Telephone: HARrow 6347 
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S e / M rCO/ RS3 and RS5 

silicon power diodes 

and 

rectifier stacks 

RS3 Diode 
ONE AMP 50 volts to 400 volts C.W.V. 

RS5 Diode 
FIVE AMP 50 volts to 100 volts C.W.V. 

• Available from production 

• High Efficiency 

• Small Size 

• High Temperature Operation 

• Hermetically Sealed 

Rectifier Stacks 

The design of SenTerCel Silicon Rectifier Stacks offers many advantages 

including small size, low weight and higher ambient operating temperatures (up 

to 100-C). At present, silicon stacks are supplied with half-wave, bridge 

or push-pull connections for either single-phase or three-phase 

inputs. The great variety of possible series and parallel connections 

between diodes provides an extensive range of voltage and current outputs. 

Write for STC silicon rectifier technical literature: 

5tandard Telephones  cind Cables Limited 
COMPONENTS  Registered Office Connaught House, Aldwych, London W.C.2 
GROUP 

RECTIFIER DIVISI ON: EDINBURGH WAY • HARLO W • ESSEX 
61 1 
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" STETTNER " 
CERAMIC DISC & TUBULAR TRIMMERS 

miniature and standard. 
Sizes 7.5. 10, 12. 16 and 25 mm. dia. 
Eminently  suitable  for Transistor 
Radios and Printed Circuit applica-
tion.  High quality and reliability — 
low prices. 

"STETTNER" 
CERAMIC CAPACITORS 
A very wide and comprehensive selec-
tion  of CERAMIC CAPACITORS. 
tubular and disc.  LO W VOLTAGE 
ceramic Capacitors for transistorised 
circuits. 

Available  patterns:  AM,  AM/FM, 
FM, 2- and 3-gang.  Miniature Con-
densers for Transistor Radios. Strong 
and reliable construction of best 
materials. 

' 

SPECIAL TRIMMERS 
Tubular-screw adjustment, mica di-
electric.  Wide capacitance sweep, 
e.g. 2120 pF. 3/30 pF. 3/40 pF, 3/50 
F. AIR TRIMMER 2/20 pF mounted 
on ceramic base. 

" NEUBERGER " 
SUB-MINIATURE 
LOW VOLTAGE 

ELECTROLYTIC CAPACITORS 
for D.C. applications, transistor circuitry 
and printed circuit applications. 4.5 mm. dia. 
MINIATURE  ELECTROLYTIC  CAP-
ACITORS for all the above applications 
plus  photo-flash  equipment.  D.C.  range 
from 3 v. to 385 v. Etched foil construction, 
hermetically  sealed  in aluminium  tubes, 
fully tropical and compact.  Temperature 

range: standard —20° to +70°C, for more 
stringent requirements, special 
models for  —40° to  ±85°C. 
P.V.C. insulated or non-insulated. 

PAPER 
CAPACITORS 

hermetically  sealed  in aluminium 
tubes  CAPACITORS for discharge 
lighting applications. 
CAPACITORS for Motor Starting. 
BOTH TYPES ARE SUITABLE FOR 
OPERATING  IN  TEMPERATURES 
OF'ID TO +90'C WITH PEAK CF 
+ 100 C. 

STEATITE INSULATIONS LTD 

311 GEORGE STREET, LOZELLS, BIRMINGHAM, 19 
Telephone: NORthern 8357/8  Telegraphic Address: "Steatite-Birmingham, 19" 
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SOLVE THESE PROBLEMS 

( 1 4-COMPONENTS 

GROUP 

60/7M K 

with 

STC 
ther m istors 

TEMPERATURE MEASUREMENTS 
Bead types F, GT & M • Disc types K, KB & KB 

TEMPERATURE CONTROL AND COMPENSATION 
Bead types F, G & M • Disc types K, KB & KII 
Silistors (positive temperature coefficient) 

SCIENTIFIC AND MEDICAL MEASUREMENTS 
Types F, Cl, M, P, U & Manometer Set 

FEEDBACK LOOPS & TIMING DEVICES 
Low power types A, B & R • High power type L 

•R. F. POWER MEASUREMENTS 
Up to 1 Mcis type B 
Up to 10,000 Mc/s types E & U 

DOMESTIC AND ENTERTAINMENT APPLICATIONS 
Types G, KS & Brimistors 

CURRENT SURGE SUPPRESSION AND CIRCUIT PROTECTION 
I max > 1.0A CZ4, CZ9A, CZ11, CZ12 
I max 0.1 to 1.0A, CZ1, CZ2, CZ3, CZ% 0Z8 
I max <0.1A CZ10 

Standard Telephones  and Cables Limited 
Registered Office: Connaught House, Aldwych, London W.C.2 

TRA NSIST OR DIVISI O N: FOOTSCRAY • SIDCUP • KENT 
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HIGH SENSITIVITY 

LO W C OST 

WIDE VERSATILITY 

A. C. VALVE V OLT METE R 

Size: 4iin. x 7iin. x 61in.  Weight: 71b. 

TYPE VM77 
delvance ComP.NENTS LIMITED, 

INSTRU ME NTS  DIVISIO N 

The Advance Advac has all the qualities required 

in a first class laboratory tool.  An extremely 

sensitive a.c. valve voltmeter, it also functions as 

a wide range amplifier or as a null detector and 

indicator.  Compact and of robust construction, 

the Advac is an outstanding product of Advance 
skill and experience in the world of instrumentation. 

EXTREME SENSITIVITY 

WIDE VOLTAGE RANGE 

WIDE FREQUENCY RANGE 

AMPLIFIER RANGE 

AMPLIFIER GAI' 

AMPLIFIER OUTPUT 

accurate down to 100µV 

lmV to 300V F.S.D. 

15 c/s to 4.5 M O 

10 c/s to 10 M O 

60 dB in 10 dB steps 

IV max. 

nett price in U.K. 

155 
including  very  low capacity 

screened leads and probe 

leaflet No WF101 available on 

request. 

ROEBUCK ROAD • hA,".AULT • ILFORD • ESSEX • TELEPHONE: HAJNAULT 4444 IT/Ea 
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ensure CONSISTENT 
magnetic characteristics 

with STC 

permalloys & permendur i 

COMPONENTS 

GROUP 

PERMALLOY 'C' 
for highest initial permeability, useful 
for wide-band frequency transformers, 
current transformers, chokes, relays 
and magnetic shielding. 

PERMALLOY 'B' 
has lower initial permeability than 
Permalloy 'C' but has a higher value 
of flux density. It is suitable for use 
where high permeability to an 
alternating field superimposed upon 
a steady polarising field is required. 

PERMALLOY 'D' 
for very high resistivity withouc 
undue lowering of the maximum flux 
density. Variation of permeability 
with frequency is small. Ideal for 
H.F. applications. 

PERMALLOY 'F' 
very rectangular hysteresis loop with 
a rententivity of at least 95°c of its 
saturation value, high flux density 
and low coercive force. Ideal for 
saturable reactors, magnetic 
amplifiers, digital computers, 
memory devices, etc 

V-PERMENDUR 

for high permeability with a very high 
value of maximum flux density. Finds 
special application for use as high 
quality receiver diaphrams, also 
motor generators and servo-
mechanisms in aircraft where weight 
and volume are important factors. 

PHYSICAL PlOPERTIES ONO 0ENE1AL MAGNETIC CHARACTERISTICS 

Per mits y '1 Fermi?? ii 'C' Permall DI '0' Permalloy 'f' V Permendur 

Specilic Gravity 1.3 1.1 IA 11.4 8.2 

Electrical resistivity — 
microhms per cm cube SS 61 II 26 26 

Initial permeability Pi 2 010 to 1 000 IS 000 lo 40 001 1 100 III 000 400 to 1 000 700?, 1 000 

Maximum permeability 
15 000 to 40 100 SO 000 to I00000 12 001 1e 20 000 200 000 14 404000 3 000 16 i 001 

Magnetising force 
tor wmax•sersteds 0.20?. 0.41 0.025 to 0.04 0.2 to 0.5 0.03 10 0.30 2.0?. 6.0 

Maximum lip deosity.poss 15111 8 090 03000 14100 24054 

Coercive fete in oersteds 
I,, 1.., — 5 100 gauss 1.1S 1.03 1-15 11.115• 2.3? 

Remanent' in gauss 
for 1 .-5 000 gauss 4 101 3 500 3 SOO 13 01111• 1* 01St 

Ilysteresis lass In ergs/ct/ 
WI , for 1.a.— 5 000 puss 1111 41 201 22P 12054' 

Titil Isis in watts/lb fir 
1 .-0000 puss 50 cis 6.11 114 0.2 1.3• 41 

0.015 in. sheet 

• for 1. = 14 000 gauss  0 far 1.., — 20 000 gaol 

Write for Technical Data Sheets :— 

Standard Telephones  and Cableb- Limited 
Registered Office: Connaught House, Aldwych, London, W.C.2 

MAGNETIC MATERIALS SALES DEPT  EDINBURGH WAY  HARLOW • ESSEX 
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I n an increasing number of progressive firms 
and institutions, the Multitone ' Personal Call ' 
Pocket Paging System is saving countless wasted man-hours. 
It can do the same for your organisation—and your customers. 

On telephone working alone, Pocket Paging reduces ' call-backs ' 
and the need for extra lines and operators sufficiently 
to offset the cost—a few shillings per week per man ' on call ' 
— inclusive of all operating costs. 

Not a telephone of any kind, Multitone ' Personal Call' 
is a unique paging system which enables any of your key staff 
to be contacted immediately wherever they happen to be, 
selectively and without disturbing anyone else—no loudspeakers, 
bells, flashing lights or any other distraction. 

This all-British equipment, which is installed in hundreds 
of hospitals and an even larger number of industrial firms in 30 
countries, is simple to install and foolproof to operate. 

Post coupon now for a leaflet which tells you all about one of the 
greatest time and money savers of this electronic age. 

S. 
S. 

IVI u L.1" I 1" CD N E 

S. 

The lightweight receiver, compared here 
with a fountain pen, clips in any/ pocket. 

S. 
S. 

the original 'Personal Call ' Pocket Paging Syste m 

MULTITONE ELECTRIC COMPANY LIMITED 
12-20 UNDER WOOD STREET • LONDON N.1 

Telephone: Clerkenwell 8022 

' ''Please send me full details of the Multiform ' Personal Call' Pocket Paging System  1 

Name . 

I  Firm 

I  Address 
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FOR THE FULL 

APPRECIATION AND 

ENJOYMENT OF 

YOUR KIND OF MUSIC... 

The complete Quad range of 

matched units comprises: 

QUAD 22 Control Unit 

QUAD II Amplifier 

QUAD Electrostatic Loudspeaker 
QUAD F.M. Tuner 

Send a postcard to Dept. W. W. 

for illustrated leaflet. 

'WAD—for the closest approach to the original sound 
ACOUSTIC AL MANUFACTURING COMPANY LIMITED • HUNTINGDON  HUNTS Telephone • 361 
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... and 200 miles away a telephone rings! 
Eight hours ago, an expanse of barren mountain-
ous country made communication impossible. 
Tonight, 60 telephone channels and teletype 
span the wilderness. 

Transportable MICROSCATTER is a super 
high frequency radio system for long-range 
communication. Developed by Canadian 
Westinghouse, MICROSCATTER beams sig-
nals high above the earth sending two-way 
voice and teletype messages up to 200 miles over 
land and water. . . without costly relay stations. 

The compact MICROSCATTER radio system 
fits in a standard 30 ft. truck trailer. Now, 
whenever men and equipment move, MICRO-
SCATTER moves right along with them. It is 
particularly suited to military and government 
projects in remote locations. Units designed for 
self-contained field operations are set down by 
helicopter. 

CANADIAN 

A Westinghouse communications specialist will 
be pleased to explain fully the MICRO-
SCATTER operation and relate it to your 
problem. Contact your nearest Westinghouse 
office, or write to Canadian Westinghouse 
Company Limited, Electronics Division, 
Hamilton, Canada. YOU CAN BE SURE . . . 
IF IT'S WESTINGHOUSE. 

MICROSCATTER APPLICATIONS 

COMMERCIAL 
Fixed Station —120 ,elephone 

channels 
—television and 
sounc 

Transportable-60 telephone 
channels 

—telety pe 

MILITARY 
Wide Band  —radar 

—data 
—120 telephone 
channels 

Tactical and —60 voice channels 
Transportable—teletype 

—data 

FEATURES 

• Frequency-4400-5000 mc 
• Antennas —10 to 28 ft. diameter 

• Power-2 KW 
• Range-100 to 200 miles 

Westinghouse Vlicroscattei 
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Listen 

this 

Ed i swan 

valve 

is going 

to Cost 

you 
less 

This valve now 

has the 

American nu mber 

7922 

issued by 

E.A.I. 

We'd like to hook a finger in your buttonhole and 

give you the whole story of our improved valve pro-

duction—the new machines that we've developed 

ourselves, the brilliant time and labour saving 

techniques our bright boys have worked out, and 

the gratifying response to our drive for increased 

efficiency. But we'll spare you and simply say that 

the result of it all is a drop in the prices of a number 

of our valves. The 13E1 is one of them. Write to us 

and we'll tell you about the others. 

EDIS WAN 13E1. A tetrode with an outstanding performance 
for series or shunt regulation. 

Vh 
28.0V 
13.0V 

lb  Va (max) 
1.3A 
2-8A  800V 

Pa (mad  lk (au) 

90 W  800mA 

EDISWAN INDUSTRIAL VALVES & CRT's 
Associated Electrical industries Ltd. 
Rarlo & Electronic Compon•nts Division, 156 Charing Cross Road, London W.C.2  •  Telaphona: GIIRrard 9797 

TA 16/11 
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manufacturers of the famous 

Stentorian High Fidelity speakers, 

Radio components and cabinets 

congratulate 

Wireless World 

on its 50th Anniversary 

and send best wishes 

for its future 

WHITELEY ELECTRICAL RADIO COMPANY LTD. 
MANSFIELD • NOTTS • ENGLAND • Telephone: MANSFIELD 1762-5 

London Office: 109 Kingsway, London, W.C.2. 
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* DESIGN: Complies with BSS 2214. 

* CONSTRUCTION:  Steel  encased,  com-
pound filled. 

* DIMENSIONS: Plan and Fixing to RCL.215. 

* HUMIDITY: Category H2 or better. 

* TERMINALS: Patented design insulators, 
layout to RCL.215. 

* MOUNTING: Upright or Inverted. 

* FINISH: Grey Hammer, stoved enamel. 

* STANDARDS: Range of Transformers and 
Chokes available from stock. 

PARMEKO 

inta N a v a SERIES 

STANDARD TRANSISTOR 
SUPPLY TRANSFORMERS 

This range has been developed primarily for providing a 
power supply to transistorised circuits, but can also be used 
for many other applications where a low voltage output is 
required. 

SECONDARY: (a) Windings of 1 to 24V. are tapped in 
approximately I volt steps and those of 2 to 48V. in approxi-
mately 2 volt steps.  The D.C. current ratings shown are 
those obtainable from a bridge rectifier with either choke or 
condenser filter. 

SECONDARY (b): An H.T. winding 
models for stabilised circuits and this 
from 0-250 volts. 
All Standard transformers have their 
200-220-240V. 50 c.p.s. supply.  An 
fitted between primary and secondary 

is provided on certain 
is tapped at each 50V. 

primaries wound 10-0-
electrostatic shield is 
windings on all models. 

SECONDARY (A) SECONDARY (B) 

CATALOGUE RATING (AMPS) RATING 

No. VOLTAGE VOLTAGE 

R.M.S. R.M.S. OR 
D.C. COND. 

R.M.S. R.M.S. CURRENT 
D.0 CHOKE .   

P.2945 1 to 24V. 1.6A. 1 OA. - - 

P-2946 2 to 48V. 1.6A. 1 OA. - - 

P-2947 1 to 24V. 32.6. 2.0A. - - 

P-2948 Ito 24V. 1 6A. 1.0A. 0-250V. (50V. Steps) 40mA 

P-2949 2 to 48V. 1.6A. 1.0A. 0-250V. (Soy. Steps) 40mA 

P-2950 1 to 24V. 3-2A. 2.0.A. 0-250V. (Soy. Steps) 40mA 

P-2951 2 to 48V. 32.6. 2 OA. 0-250V. (50V. Steps) 40mA 

P-2952 1 to 24V. 5.0A. 3 2A. 0-250V. (50V. Steps) 40mA 

P-2953 2 to 48V. 50A. 3 2A. 0-250V. (50V. Steps) 40mA 

- 

A table showing method of connection is supplied with each transformer. 

STANDARD SMOOTHING CHOKES 
Catalogue 
Number 

D.C. Current Inductance 
Approx. D.C. 
Resis. Ohms. 

Model 
Size 

Terminal 
Positions 

P-2954 1.6A 40mH 0.62 9000/49 2-3 

P-2955 1.6A 60mH 0.90 9000/57 9-10 

P-2956 32.6 15mH 0.31 9000,49 2-3 

P-2957 3 2A 35mH 039 9000 65 9-10 

P.2958 5 OA 9mH 0 15 9000 57 9-10 

P-2959 5 OA 25mH 0.16 9000 73 9-10 

The Atlantic Series can accommodate transformer designs rated up to 650VA at 50 c.p.s  We  hall be pleased to quote 
for your specific requirements. 

PARMEKO LTD • PERCY ROAD • LEICESTER • ENGLAND 
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X -Y 
oscilloscope 

GM 5639 

PHILIPS electronic measuring 

Sold and serviced by Philips Organizations all over the world 

Sole Distributors in the U.K.: Research &Control Instruments Ltd., 

207 King's Cross Road, London W. C. I 

Overseas enquiries please, to the manufacturers, 

N.V. Philips, EMA-Department, Eindhoven, the Netherlands. 
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•V, curves 

of a transistor 

with exactly identical amplifiers 

Phase measurement 

with special graticule 

Comparison of 

3 frequencies 

1,, • V. curves 

of a tetrode 

instruments. 

• The amplifiers of type GM 5639 have a relative phase 
shift of less than 2° for frequencies up to 1 Mc s. 

• Phase balance can be obtained at any frequency within 
the bandwidth. 

Due to these features curve tracing without any distortion as well 
as accurate phase measurements can be carried out. 

The time base with its sensitive and stable triggering permits of 
the oscilloscope also being used as a general purpose instrument. 

Thus it is suitable for a wide range of applications in industry and 
research, especially in semiconductor and power-current techniques. 

Characteristic Features 
Both ampl ifiers 

Bandwidth  : 0-1 Mc 's 
Sensitivity  : Y-amplifier 100 mV.'cm, X-amplifier 200 mV;cm 
Attenuation  : up to SO V cm adjustable in 9 calibrated steps (accuracy 

3);ii) and continuous 1:3 

Relative phase shift leis than 20  for frequencies up to I Mc's. 

'Time base 

Sweep speeds : 2 pa cm- 100 ms 'cm adjustable in 8 calibrated steps (accuracy 
± 50,,,) or continuously up to 600 ms cm. 

Triggering facilities: internal or from an external source for pulse repetition 
frequencies up to 1 Mc a. 

Adjustable triggerstability. 

C.R.T. 

IC cm flat-faced tube with 2 kV acceleration voltage. 
Different graticules for curve tracing and phase measurements are supplied. 

quality tools for industry and research 
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NEW VINKOR SERIES 

Covers frequencies from 100 KO to 
Mc/s 

A new series of Vinkor adjustable pot cores has now been developed by Mu!lard for use in the 

frequency range 100 kc/s to 2 Mc/s. This series is in addition to the highly successful group 
already widely used for frequencies between 1 kc/s and 200 kc/s. 

The world's most efficient pot core assembly, the Mu!lard Vinkor gives a choice 

of 3 permeabilities and has exceptionally high performance and stability. 

Write today for full details of the wide range of Vinkors now available. 

cci 

Mu 'lard  YIN KOR 
A DJ U S T A B L E  PO T  C O R E  A S S E M B LI E S 

M ULL A R D L T D.,  C O M P O N E N T  DI VI SI O N,  M U L L A R D  N O U S E,  TO R RI N GT O N  PL A CE, W. C.1. 
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no 

s 
counts 
selects 

indicates 
Here is a tube which can be used either as a counter and indicator, or 

selector and indicator—just as you require. It's the Mullard Z504S—a 4kc/s tube of 

all-glass construction. Modern techniques make economically possible these 

functions in one envelope. The Z504S brings you economies from every angle. It is a 

remarkably inexpensive tube . . . and achieves some really welcome economies in 

equipment space. Moreover it is made to close mechanical tolerances and so avoids 

the need for post-assembly adjustments. If you would like to know more about the 

new multi-purpose tube, just write to Mullard quoting reference M4104. 

Mullard 
GOVERNMENT AND 

INDUSTRIAL VALVE DIVISION 

tf =ttt 

MULLARD LIMITED • Mullard House • Torrington Place  London W.C.1  1 Mullardi 

Telephone: LANgham 6633 
CV MVTRoos 
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Tail/ ilefeeert4~0&;wed Jai 
.40 coialee 1-1•P R ADIO for 

EDDYSTONE 
R ADIO RECEIVERS 

EDDYSTONE 680/X 
A 15 valve communication 
receiver with many refinements, 
including crystal filter, variable 
selectivity "S" meter, push-pull 
output and stabilized supply to 
oscillator stages. 1110 kc/s to 
480 kc/s and 2•5 to 30 mc/s in 5 
switched bands. Electrical per-
formance, sensitivity for 50 milli-
watts, 15 db signal/noise ratio, 4 
microvolts on all ranges. 
£1 40. 0. 0. 

AV 

EDDYSTONE 880 
The Eddystone 880 high stability 

communications receiver has 
been designed expressly for use 
in professional communications 
systems. Tuning range is from 

SOO kc/s to 30-5 mc/s. Please write 
for technical specification. 

£380. 0.0. 

EDDYSTONE 888/A 
A 12 valve receiver designed for 

the amateur bands, giving full 
bandspread. Double superhetero-
dyne with high selectivity and 

excellent signal to noise charac-
teristics. Crystal calibrator audio 

filter, separate gain controls, 
oscillator trimmer. Frequency 

1,800-2,000 kc/s, 3,500-4,000 kc/s. 
7,000-7,300 kc/s, 14,000-14,350 
kc/s, 21,000-21,500 kc/s, 28,000-

30,000 kc/s. £110.0.0. 

EDDYSTONE 840/A 
Communication receiver at a 
moderate price. 7 B8A valves in 
a straightforward superhetero-
dyne circuit. 4 wave bands 306-
10-5 mc/s.10.6-3.7 mc/s, 3 8 mc/s.-
1.4 mc/s, 205-620 metres. 
Sensitivity better than 10 micro-
volts. Selectivity 30 db down 
10 kc/s off resonance. AC/DC. 
Internal speaker. £55. 0. 0.  I 

- -- i Miliii •-
iess...s..sr r 

EDDYSTONE 870/A 
A compact, precision built 

receiver for the home, giving 
news and entertainment from the 

whole world. 5 wavebands. 
vernier device. AC/DC operation. 

built-in mains filter and loud 
speaker. Two tone metal cablnet 

£33 0 0 

51, COUNTY ROAD 
RA DI O  

LIVERPOOL, 4 
SERVICES LTD 

H.P. RADIO SERVICES LTD.. 51 COUNTY RD., LIVERPOOL 4 

Please send oorticu/ors of the EDDYSTONE RADIO RANGE 

Name   

Address   

1•11111M =111 .1.1r Fosr TH/S covAr w ro-DAY 
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C 

and the 

fourth 

dimension 

COMPONENTS 

GROUP 

The fourth dimension, time —invisible and 

intangible, but in the case of STC compo-

nents, definable in terms of sustained, fault-

less performance—is a very definite factor 

incorporated in their design and manufacture. 

Such dependability is very necessary in view 

of the vital functions that STC components have 

to perform—in equipment for communications, 

navigation and remote control; and it is the 

reason why STC components are trusted 

implicitly  by manufacturers of  electronic 

equipment all over the world. 

Capacitors 

Crystal Filters 

Ferrites 

Germanium Diodes 

Germanium Photocells 

Hermetic Seals 

High Stability Resistors 

Infra-red Filters 

Ionisation Gauges 

Magnetic Materials 

Quartz Crystals 

Selenium Rectifiers 

Silicon Rectifiers 

Silistors 

Suppressors 

Thermal Delay Switches 

Thermistors 

Thermocouples 

Transformers 

Transistors 

Tunnel Diodes 

Vacuum Capacitors 

Valves 

Zener Diodes 

grandard Telephones and Cables Limited 
Registered Office: Cconaught House, Aldwych, London W.C.2. 

COMPONENTS GROUP  •  FOOTSCRAY  •  SIDCUP  KENT 

61 1M 
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\WIRELESS 
WORLD 

3 

For the past fifty years "The Wireless World" has constantly performed 

an unfailing and vital service to the Radio Industry of Great Britain. 

Within the half century there can have been no really worth-while 

development or technical achievement by British radio engineers which has not 

been accurately reviewed in the columns of "The Wireless World". 

Bush Radio Limited take the opportunity to express their 

appreciation of this service and offer their congratulations in this 

Golden Jubilee edition 

Wireless World 

P 

Golden 
Jobileo 

-4,-• 
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01:110 

The original Home Reception 'Televisor' set. 1930 

Rank Cintel have a direct link with the very beginning of Tele-

vision. To emphasize the physical aspects of this connection, 

portions of the fabric of John L. Baird's original Research 

Laboratory has been incorporated in the modern premises that 

have grown, over the years, on this historic site. Here, where 

Television history was made, Electronic history is still beirg 

made. Frontiers have widened, techniques changed but the 

spirit of leadership is still with RANK CINTE L. 

RAN K CI N TEL LT D.  Worsley Bridge Road, London S.E.26  H I Ther Green 4600 
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Anno 111 1)1 

The Precision rr 
magnetic record-
er/reproducer  is 
an  advanced 
instrumentation 
tape recorder, 
fully transistoriz-
ed and truly 
portable. 
Interchangeable 
components  and 
accessories 
provide maximum 
versatility. 

Type  2305A  Level 
corder is designed f  t 
accurate recording of ig 
levels in the frequency an 
from 10 c's to 200 k s 
well as for DC signals. Levels 
may be recorded as a function 
of time or of frequency when 
the recorder is used in con-
junction with one of the 
B &  K  Beat  Frequency 
Oscillators  or  Frequency 
Analyzers. 

The 
Receiv 
RW-T 
triple 
hetero 
ing the 
2 to 7 

The Polarad CSG Electr 
Sweep Generator  has 
interchangeable heads to 
ing 1.0 to 16.0 kmcis 
wide range of sweep r 
and  continuously  vani 
sweep width. 

The Polarad Model SA-84 W 
Spectrum Analyzer is a port-
able instrument covering the 
range from 10 to 40880 mc/s 
in a single unit.  It provides 
a spectrum analysis display 
for precise measurements of 
wide and narrow pulses, F.M. 
characteristics, and harmonic 
and  spurious  content  of 
signals. 

y ec 
-ecordtrig 
minu 
ut 

olarad  M.cro, 
Model  R-BI 
along  Head 
aversion  Ss 
e Receive-, cc 
ecuency rangel 
mcis in one 

ave 
wich 
S  a 

per-
Ver-

,O M 

00 series  in-
sane  re-

corder measures only 5" x 4" 
x r. It incorporates the 
Precisinn  'clue  coaxially 

ystem and pro-
for multi-track 
to 160 kcis for 
10 kc/s for 56 

e  enu-e  electronics 
package ineudes record and 
reproduce channels, oscilla-
tor and timing reference. 
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II The 1961 INTERNATIONAL INSTRUMENT 

SHOW, once again sponsored by B & K Laborator-

i.  will balaclava& and monahmailiii4410•06.: 

ever.  Over so manufacturers  representing to 

countries will be exhibiting the world's most 

advanced instrumentation and electronic apparatus. 

Illustrated opposite are but  the 

hundreds of exciting exhibits. For further details 

of these, or complimentary ti   the 

show, contact: — 

B & K LABORATO 

Telephone: GR Osvenor 4567 

II 
IES LTD. 

4 Tilney St., Park Lane, London W.1. 

June 19th - June 23rd 1961 
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A.T.E. congratulates the Wireless World on its Golden Jubilee, an event 

which coincides with the fiftieth anniversary of the Company's own 

experiments in radio. These led naturally to it entering the domestic 

market in the 1920's with the "Claritone" headphones and loudspeakers 

which were to earn a world-wide rept..tation for their quality. Investigations 

in radio telephony, particularly in channelling equipment for micro-wave 

transmission systems, have been continuous. A.T.E. supplied the world's 

first single channel v.h.f. harbour radio system to Liverpool Mersey Docks 

and Harbour Board in 1950 and haie since supplied single and multi-

channel v.h.f. radio systems for telephone subscribers in all parts of the 

world. A.T.E.'s activities at present are co icerned with the applications of 

electronics in tele-communication with particular reference to telephony, 

telegraphy, telemetry and computer desigi. 

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 
Strowger House, Arundel Street, London, England. Strowger Works, Liverpool 7 

AT1241 
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LOW FORCE ÙNITOR. PLUG & SOCKET 

I erranti  tutor nds Peru designed to sati.ty the 

need for a reliable multi-pole plug and socket v.ith 
los insertion and tAithdrav,a1 force suitable for 

use %%ith rack-mounted electronic equipment. %%here 
electrical connections are required at the rear of the 
sub-units. It is also entirel  5111Lthic for use is ith 
tither free plug or free socket. 

PRECISION POTENTIOMETERS 

The Ferranti range of Precision Potentiometers is 
designed to provide analogue conversion from 
mechanical rotation to an electrical signal. They have 
a wide range of uses in flight simulators, flight 
trainers, airborne flight instruments. computers and 
similar applications. 

FERRANTI 
First into the future 

FORTH SERIES TRANSFORMERS 

The Ferranti Forth Series Resin Cast Transformers 

and Chokes have been extensively adopted for 
airborne and missile applications in view of the 
significant saving of weight and volume which can 
he achieved over conventional types. The range is 
designed to meet inter-so-Nice specifications. 

I•4 
DIGITAL VOLTMETER 

I he use of digital instruments for the measurement 
f %oltages has now become established in mans 
iields such as production testing, calibration, data 
ndling and quality control. Ferranti are now able 
offer a 4 digit voltmeter which. while retaining 
I the features of the pre% ious 3 digit model. will 
• ble a greater accuracv to be obtained. 

FERRANTI LTD • FERRY ROAD • EDINBURGH 5 • SCOTLAND 

Telephone: DEAn 1211 
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CO MPONENTS 

As one of their oldest regular advertisers* of components, 

Belling & Lee Ltd. offer warmest congratulations to the 

"Wireless World" on the occasion of their Golden 

Jubilee. We are proud to share with them such a fine 

tradition in the annals of wireless history, a tradition to which 

intregrity, quality, and forward looking have been the major 

factors which have contributed to the joint success of each. 

* The first advertisement appeared on February 18, 1925. 

PLUGS & SOCKETS • GLASS SEALS  TERMINALS 

CIRCUIT PROTECTION DEVICES 

INTERFERENCE FILTERS • RECEIVING AERIALS 

BELLING &LEE LTD 
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND 

Telephone: Enfield 5393 R d Telegrams: Radiobel, Enfield 
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FAST 

NAtP*' 
A-MP Termashield ferrules are one-piece units for attaching earth taps to 

screened wiring. One operation of the A-MP crimping tool permanently 

attaches the ferrule to the screen and one or two earth taps. The ferrule 

is only slightly larger in diameter than the screened lead. Attachment is 

speedy, electrical characteristics are excellent, and the attachment 

strong and permanent. As the system is solderless, there is no risk of 

dry joints and burnt insulation. Snap-on insulating caps, colour-

coded, simply slide over the ferrules and are self-locking. 

AND MOST ECONOCA\ 

TRADE MARK 

• Trade Mark of AMP Incorporated, U.S.A. 

AIRCRAFT-MARI NE PRODUCTS (GT. BRITAI N) LTD. 
Head Office: Dept. 15  AMPLO HOUSE, 87 89 SAFFRON HILL, LONDON, E.C.I 

Tel: CHAncery 2902 (7 lines) Cables: AMPLO LONDON TELEX. Telex. 23513 
SOUTH AFRICA. DISTRIRUTOR: I. S. MOWAT & SONS MTV/ LTD.. 51 47 MILNE   P.O. R CA 437. DURBAN, NATAL. SOUTH AFRICA. 

ASSOCIATIO COMPANIES IN: AUSTRALIA. U.S.A.. CANADA, HOLLAND. FRANCE. GE AAAAA . ITALY. JAPAN, PUERTO RICO AND MEXICO 
API 72 
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NE W MULLARD AVALANCHE TRANSISTOR 
Today you can specify a truly dependable avalan -2he Junction transistor, for 

use in very high speed circuits. It is the Mullard ASZ23—a new p_Jrpose-
ma de transistor that is manufactured by the Mullard alloy diffusion technique 

to give complete reliability of the avalanche mode. Mullard experience 

in the development of alloy diffused transistors has made possi ple the 

production of this high avalanche performance p - n - p junction transistor 

at a realistic price. 

Here is a transistor to give the designer tremendous scope. The ASZ23 

opens up a new field of nanosecond pulse techniques. A typical application 
is in the sampling oscilloscope circuit shown alongside. 

Supplies of the ASZ23 are immediately available. 

ASZ23 ALLOY DIFFUSION p - n - p JUNCTION TRANSISTOR 
Absolute Maximum Ratings 

Collector currents ic (pk) max  100mA 

Reverse emitter-base voltage Veb max .....  —2.0V 
Temperature Ratings 

Storage temperature limits  —55 to  75 C 

Maximum junction temperature  75 C 

Junction temperature rise above ambient  0.6 C'm W 

Junction temperature rise above case............. 0.5 C,m W 

Typical Characteristics 
al Tjunction  25 C 
Vcb turnover at 1co 
1mA, le 0  —24V 
R se time of output pulse 
In circuit shown  ins 

If you would like more detailed 
information, please write to the 
address below: 

another ALLOY DIFFUSION transistor 
Mullard Limited • Semiconductor Division • Mullard House • Torrington Place • Loncon WC1 

60 mA pulse with rise time 
of 1 nanosecond 

Togger 
voltage 

—150V 

ASZ23 

OA % 

2inA 
gly 

1201t11. 

CI 
10pF 

A typical method of obtaining a predetermined 

sampling by means of the ASZ23 

Mullard 
se miconductors 

for Industry 
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SOUND TAPE RECORDERS 

THE SOUND MASTER 

105 GNS 

SOUND 

A decade of 
manufacturing 
experience 
With ten year's tape recorder manulacturing 
experience Tape Recorders (Electronics) Ltd., 

makers of Sound Tape Recorders, have a 

background knowledge which enables them 

to produce fine, reliable equipment. 

Ten year's experience lie behind the new 
Sound Master, a precision instrument 

engineered to professional standards of 

performance and reliability. It is a four track, 
three speed machine with separate recording 

and replay amplifiers. There are full facilities 

l'or mixing, monitoring and multiple 

superimposition, and 10 watts output, 

through the acoustically designed reflex 

loudspeaker system. The Master is, in fact, 

a complete magnetic recording system 

offering studio quality performance. 

Sound Tape Recorders are available in a 

range of models to suit every pocket. 

All are handsomely styled, and precision 

engineered for long, trouble-free life. 

TAPE RECORDERS (ELECTRONICS) LTD. 

784-788, High Road, Tottenham, London, N.17. 

Telephone: TOTtenham 0811 
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li....  B.B.C. TV Engineers use 

Ar 

O th e a: 
v Reid. Tea'I' Mark 

C O N DUIT  SYSTE M 

-in the 

New Television 

Centre, London 

The use of Conflex conduit system on the Telecine 
Routing Desk at the B.B.C.'s new Television Centre 
is a completely new approach to installations of this 
nature. Many troubles that are normally associated 
with circuit changing are completely eliminated. 

Advantages of this system are many and include:— 

* A high degree of flexibility — no metal fatigue. 

• Terminations that fit British and American con-
necters, junction boxes, etc. 

• Eliminations of special cable lays, moulded 
harnesses and problems involved in encapsJlation. 

o Simplification of connecter wiring and easier 
conductor changes. 

• In situ assembly that requires no special tools. 

• Provision for double-screening on R.F. circuits. 

* Write for technical details. 

"14 

S UPERFLEXIT LTD • BU CKIN GHA M AVE • SL OU GH • BU CKS 
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In 
the 
top 

‘ ,1 bracket 
Ediswan Mazda TV tubes go into many 

of the very best sets—sets in the top bracket. 

It's their natural place after all. Look at their 

pedigree; it includes the most famous names 

in the industry. See where they came from; some 

of the finest factories in the country. Look at their 

reputation—peerless! No wonder top bracket sets 

fit Ediswan Mazda Cathode Ray Tubes. 

(And you can say all that again for the 

valves and semiconductors). 

EDISWAN VALVES, C R TUBES & SEMICONDUCTORS 
mAzDA 
Associated Electrical Industries Ltd 

Radio & Electronic Co mponents Division 

155 Charing Cross Road, London W.C.2 Telephone: GERrard 9797 

CRC 15 89 
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AN IMPORTANT NEW DEVELOPMENT 
the  tt“  - free standing speaker assembly 

For many years the Wharfedale Omni-directional 3-speaker Corner System 
has been recognised as a superbly natural reproducer.  It has been demonstrated 
in the major concert halls of many countries and has frequently stood the difficult 
test of comparison with live musical performances. 

The AIREDALE is the latest version of this famous speaker presented for the 
first time in a one-piece free-standing assembly suitable for corner or along-the-
wall location. 

The smooth, clean bass is characteristic of the high flux 15in. unit which is now 
fitted with roll surround. 

The 8in. mid-range and 3in. treble units 
face upwards for omni-directional treble, 
and are arranged in a manner which imparts 
a natural airiness to the reproduction. 

Cabinet resonance is avoided by loading the 
larger panels with ceramic tiles. Some idea 
of the solid construction is given by the 
fact that the total weight exceeds I cwt. 

UNITS: 

WIS/RS fitted with heavy cone and impregnated 
cloth  roll surround for minimum distortion. 
SUPER 8/FS  SUPER 3 

Half-section three-way separator unit with cross-
over frequencies at 400 cs and 5,000 c,'s. 

SIZE:  39 x 28i x I4in. 

WEIGHT:  91 lb complete. 

IMPEDANCE:  12/15 ohms only. 

MAX. INPUT:  15 watts. 

Individual controls for middle and trebIe response 
are located in the rear panel. 

AVIlarfeciale 
WIRELESS  W ORKS  LTD 

PRICE  £65-0-0 
Avai ble in whitewood or fully finished 
with a Li,:ice of walnut, oak or mahogany 
veneers. 1 zepical model also available 
at extra cost. 
Fully descriptive literature free on 
requ_st. 

IDLE, BRADFORD, Yorkshire. 
Tel  Idle 1233/6 

Grams : Wharfdel, Idle. Bradford. 

49 
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HERL"S 

where 
you gel 
performance! 

A tape recorder is only as good as its deck. This is where 
precision in manufacture and assembly is vital for 
professional standards of recording and reproduction. 
In the Brenell Mark 5 deck there's a rare combination of 
advanced technology and an almost-forgotten kind of 
craftsmanship. 
The Mark 5 deck has a remarkable, new main 
motor of a type widely regarded as the most effi-
cient to be used in tape recording. The HYSTE-
RESIS SYNCHRONOUS MOTOR, with a balanced 
outer rotor and a heavy, statically and dynamically 
balanced flywheel.  It brings 'wow and flutter' 
down to below .100 at 71 ips: 
This and the other components providing the specifica-
tion shown below are assembled with fanatical care. 
Brenell Mark 5 (and all other equipment) production 
is an individual task which is repeatedly checked and 
tested.  Nothing less than mechanical and electrical 
perfection will do. 
At 28 gns., you'd be missing a great deal to pay less 
and there's no need to pay more. 
Abridged specification 
3 INDEPENDENT M OTORS 
4 RECORDING SPEEDS 
FAST RE WIND in either direction.  1.200fc reel rewound in 45 
seconds. 

W O W AND FLUTTER  FRE QUENCY RANGE: 
Below  .05%  at  15  ips  15 ips: 50/16,000 c/s ± 3db 
Below  .I";,  at  74  ips  74 ips: 60/12,000 cis  3db 
Below  .I5"„  at  34  ips  31 ips: 60/7,000 cis ± 3db 
Below  .25",,  at  14  ips  14 ips: 60/4,000 c/s ± 3db 

SELECTIVE FRE QUENCY CORRECTI ON at IS, 74 and 34 ips. 
ACCEPTS 84in. REELS, PAUSE CONTROL, DIGITAL REV. COUNTER, 
.ROVISION FOR EXTRA HEADS. 

TAPE RECORDERS: 

3 STAR: 58 GNS. 
MK.5: 64 GNS. 
3 STAR. R P STEREO: 89 GNS. 
MK.5 R P STEREO: E99 . 12 . C 

• I track available with 3 Star models 

Full details and the address of your nearest stockist from the Sole Manufacturers 
BRENELL ENGINEERING CO. LTD. • la DOUGHTY STREET • LDNDON WCI 

G0514 

7 MARK 5 DECK 
28 GNS. 

3 STAR 

MK. $ 

CHAN 5809 & HOL 7358 



Al'RII., 1961 WIRELESS WORLD Si 

CONTROL DESK —CABINET WORK BY LOCK WOOD 
Central Apparatus Room, British Broadcasting Corporation, Television Centre, London, W.12 

Manufactured in conjunction with the Planning & Installation Dept., B.B.C. 

Wireless World 
CONGRATULATIONS 

on your 

GOL   JUBIL  hE 

It has given us pleasure to have been 

associated with you for nearly 30 years 

LOCKWOOD 
Lockwood Studio Monitoring 

Loudspeaker 

ACOUSTIC AND ELECTRONIC EQUIPMENT 

LO WLANDS ROAD • HARRO W • MIDDX • BYRON 3704 

W-110-4111" Wilfr-1110e111.--1111.-1110'111.-'1110"11110,11P-'1110- 1-- 1 1.-1110-11•1110"110.-4110-110.-1110-1110-1110- 1--lbelo--11.--41.-10-4,...-1.--‘1.-- w-ift 
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(Raga' rod. Mo.I) 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

PRODUCTS FOR PRODUCTION 

SUPPLIED IN ALL 
VOLT RANGES 

ALL BRITISH 
MANUFACTURE 

ILLUSTRATED 

SOLDERING INSTRU-
MENT,  LIST No.  70 
WITH COMBINED 
PROTECTIVE  UNIT, 
LIST No. 700 SHO W-
ING WIPER'ABRA-
SION  PAD  AND 
SOLDER REEL. 

BRITISH AND FOREIGN PATS. 
REG. DESIGNS ETC. 

APPLY 
FULL PARTICULARS 

ADCOLA PRODUCTS LTD. 
HEAD OFFICE 

GAUDEN ROAD, CLAPHAM HIGH ST., 
LONDON, S. W.4 

Telephone,:  Telegrams : 
MAC lulay 4272 8, 3101  "SOLJOINT," LONDON 

4 

In chess the 
major pieces 
exercise 
REMOTE CONTROL 

For the same flexibility of 
manceuvre in design use 

S Ve I le HAFTING 
The knowledge and experience of 
our advisory department is always 
at your disposal.  Ask for an 
engineer representative to call. 

k ild/e 
WHITE DENTAL MFG CO (G B ) LTD. 

Britannia W orks, St. Pancras Way, 

London, N.W.1. 

Invaluable technical 
handbook available 

on request to Dept. W. 

AUSTRK_IAN OFFICE  420 ST. KILDA ROAD, MELBOURNE, S.C.2 R C-12 
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A Plessey 

LONG OR SHORT NECK 

SCAN COIL FOR EVERY TUEE 

The new Plessey scan coil, designed for operation with the full range of 110 and 1140 
tubes, incorporates several novel features which improve performance and versatility. 

• Polypropylene moulding to withstand elevated temperatures in service 

• Smaller size to suit shortest tubes 

•  Frame and line coils available in wide range of inductance values 

•  Ferrite loaded plastic shift rings remain permanently magnetised and do not 

absorb power from the frame coils 

• Three methods of picture correction available. 

THE PLESSEY COMPANY LIMITED I Components Group, Tuners and Wound Components 
Division • Ilford • Essex • Telephone 3040 

Overseas Sales Organisation:  Plessey International Limited, Ilford, Essex 

.,FrP/111 
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Arcolectric 
SWITCHES & SIGNAL LAMPS 

T.225: Miniature Slide Switch 

D.P. change-over switch 

S.L.I66: Very small low cost 

mains neon indicator 

T.280: Sensitive Snap Action Switch 

Popular switch for tape recorders 

T.626: Double pole 3-AMP switch 

with tags to fit printed circuit boards 

Write for Catalogue No. 132 

I 6:5 

J S W I T C H E S • L T ID 

CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL.: MOLESEY 32 32 \.   

ARCOLECTRIC 

AUTOMATIC CONTINUITY & INSULATOR TESTER (A.C.I.T.) 

for the FASTEST-EVER 

AKA., 144-

TESTING OF MULTI-CORE CABLES 

Example of testing speed 25 pt cable tested: -
625 insulation tests, 25 leakage to screen, 25 con-

tinuity tests —all in 25 seconds. 

'nsulation faults are shown and faulty circuits indicated 
by lamps. Cross connected circuit leakages to screen are 
discovered, also involved circuits indicated. 

Continuity tests are carried out with low voltage, insula-
tion tests 500 v. A.C.I.T. stops automatically after dis-
covering any fault or when the test is finished. 

Brass type Plessey Mk. IV sockets and plugs are used, 
also an aluminium version Mk. IV is available if required. 
A.C.I.T. is built for 25, 50 or to order for more circuits. 
Fully descriptive leaflet on request. 

P.C.A. RADIO, BEAVOR LANE, HAMMERSMITH, LONDON, W.6. Telephone: Riverside 8006 
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wherever 
rugged contactless 

control equipment 
is vital 
you'll need 

gawdetos 

STATIC S WITCHING SYSTE MS 

The Proxi mity Switch will provide a 

signal to operate a Basic Logic Unit. 

whenever a mass of ferrous material 

comes within 5mm of the operating face. 

Having no moving parts, it is an encap-

sulated wound component suitable for use 

in conditions of vibration, shock, dust. 

damp—in fact, in any environment where 

the epoxy potting compound and the 

cable gland will not be damaged. 

The Contactless Changeover Switch, 
a form  of  differential  transformer. 

will provide signals to operate Basic 
Logic Units, changing over when the 

armature is rocked by about 1.5 degrees 

i.e. lmm movement at one end. Apart 
from the solid steel armature which 

pivots on a stainless steel pin in a bronze 

bush, there are no moving parts: the body 

of the device being similar to that of the 
proximity switch. 

The Basic Logic Unit provides the 

normal logic functions i.e. OR, AND. 
AND / NOT. LATCH etc. The standard 
inputs signal is 1.5 Volts at 68 ohm. 

although pre-amplifiers can be provided 
if required. An output of 900mW into 47 

ohms is normal for the basic logic unit. 
sufficient to drive any Sanders trans-
ductor from 1 Watt output to 10k W 
output. 
The latching units have a "MEMORY" 
facility enabling them to remain latched 
during total power failure. 

This Static Switching System provides control equipment without the use of elec-
trical contacts which may corrode, weld or wear out and with the minimum moving 
parts required to provide the initial information to the system. The only electrical 
components used in the entire system are encapsulated transductors, wirewound 
resistors, transformers and silicon rectifiers — components used .well within the 
manufacturers' limits to ensure reliability. 
The information fed to the basic logic units can be derived from photo-electric cells, 
tacho-generators and any device that will provide a few milliamps into a 100 ohm 
winding. 

This is one of a series of new 
instruments and components by ga l e d alt e 

THE 

GROUP OF COMPANIES 

W. H. SANDERS (ELECTRONICS) LTD 
GUNNELS WOOD ROAD  • STEVENAGE  • HERTS 

Telephone Stevenage 981  Telex 82159 Sanders Stev. 
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SUPERB EQUIPMENT BY 

.-1111111111111111111111111111111111111111 M 

=  Omni-Jure:0°nel speaker enclosures 
—  in distinctive formica walnut finish 

designed to take Bin, speaker unit 
—  and  a 3in.  high-lreguencY  emit. 
--  Cabinet height 311. 41ist. 
=  Length lft. 4i5., depth 12io. 

=  Price £22 10-. 

STettlitP_:in 
ext mgyj'alli 

= - Stereo Pickup 
— Mark III. De-
= • coed to or-
veil both mon-

- 
aura and 
stereo 
heals. Ad-
ustable 
I or 

heights o 
=  various turntables. Pickup 
=  heal sued ication ideates 
=  milk the Type Cll.  Arm 
=  only CS plus 19 11 P.T. 
=  Stereo  head  27,19,11 
—  or. tan. 
=  Mark  If diamond  heal 
—  -  £3 13 3 inc. tan. 
=  Mark  II saoolaire  heat 
—  £4 13 3 inc. Um 

Th- illIIIIIII11111111111111111117 

SEND FOR FREE LEAFL7.T. 
Also available: 3-speed motor.  Console to take 2- or 3-
speed turntable, pickup, sterea amplifier  and  pre-

amplifier. 

L'111111111111111111111111111111u= 
= Stereo 
= Piekuu 
=  Type  CSI. 

A R SUGDEN &,COENGINEERS) LTD. 

In addition to the ringe of Punches and Dies 
in. to 31in. dia. available from stock, some of 
the tools usually required in the Radio and 

Electronic Industries have been stai d trJised 

for use with the Hunton Universal Bolster 
Outfit.  Illustrated here are a feN which can 

be suppli.td quickly or from stock. 

In London and Home Counties, ask for a practical 
demonstration in your own works. 

Write for illustrated brochure W. W.I. 

HUNTON LTD. 
Phoenix Works, 

lickup •rm 
ttel  with 
integral lin-

ing device.  The pickup 
bead  employ;  miniature 
ceramic  unit:,  frequency 
range  20-1d,000 
output 20.nV with channe 
sciaration  of 20-25 dtis. 
Downward  pressure 3j-4 
grams.  Diamond stylus. 

Will  accept  Mark  II 
monagral head..  Pickup 
(complete  as illustrate 1.. 
£9 15 - plus 13 4 10 P.T. 
Pickup  heal  £3  plus 
£ 1 19 11  P.T.  Pickup 
Urn CS 15 - plus 21 4 11 
P.T. 

MARKET STREET, BRIGHOUSE 

±11111111111111111111111111111111111111111 

sew-style]  2-speed  transcription 
motor In Fled ID  matt tlack and 
silver.  lull 12in. heavy aluminium 
turntable.  2 speeds :23! and 95 
rum. Synahronot a molt): dynamic-
ally balancel, precision aro, ad and 
,appei shalt, nylon adjustable tear-
ing., neon on olt indicator. 
PRICE £14 plus £4 13,1 ET. 

-  I MI1 2 

•  'tereo amplifier and control um' 
=  Tyne 983. 
=  Two ',hamlet delivering 7.5 watts  = 
•  le• chaanel with ultra-linear output  = 
=  stave.  Inputa  or P.D.. tape ant  — 
=  ratio.  Sensitivity  being 6 niV 
-  Senarate treale and bass controls.  — 
=  ?re-a up  £18 10 - A MP.  £34 10. 

F-5- 11111111111111111111111111111111111111111 7: 

your press tool costs 

114-115, Euston Road, London, N. W.I 
TELEPHONE:  Telegrams: 

EUSton 1477 (3 lines)  Unotcnexh, London 

MAIN DISTRIBUTORS FOR LANCASHIRE, 
YORKSHIRE AND CHESHiRE 

JAS. H. VICKERY & CO. LTD. 
ii Bradshaw Street, Manchester, , 

Telephone: Blacktriars 3221.  re'e;rams: V.ckery Manchester 

',Wet 

HUNTON 
UNIVERSAL BOLSTER OUTFIT 
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Hewlett-Packard 
Microwave measuring equipment 
Hewlett-Packard, internationally-known electronic test in-

strument manufacturer, offers a complete line of micro-

wave measuring equipment. 

A few of many -hp- microwave measuring instruments are 

shown here. 

-hp- 430 C Microwave Power Meter 

gives  instantaneous,  automatic  power 

readings direct in dbm and mW; usefull 

at all frequencies for which there are 

bolometer mounts. 

Range 0.02 to 10 mW. 

Price X 99 

-hp- 415 B Standing Wave Indicator 

for all slotted waveguide and coaxial 

sections. Reads in SWR or db; operates 

at any one frequency 315 to 2020 cps. 

0.1 pV sensitivity full scale, 60 db atten-

uator. 

Price X 79 

-hp- 532 A Waveguide Frequency Meters, 

wide band, direct reading, no interpola-

tion or charts. Transmits almost full power 

at resonance; choke plunger tuning elimi-

nates sliding contact. For H, X, P, K, R 

bands, 7.05 to 40.0 KMC. 

Price X 61 to E 113 

Many world-famous Hewlett-Packard laboratory instruments 
are now made in the new Hewlett-Packard GmbH plant at 
Boblingen, near Stuttgart. Here quality engineering and 
lastest manufacturing techniques bring you instruments of 
exceptional performance at moderate price. 

-hp- 382 A Precision Attenuators 

are direct reading, have one-control tun-

ing and high power handling capacity. 

Attenuation 0 to 50 db full range, inde-

pendent of frequency. For all bands, 3.95 

to 40.0 KMC. 

Price  113 to X 205 

-hp- 752 Multi-Hole Couplers, 

precision couplers available with cou-

pling factors of 3, 10 and 20 db, direc-

tivity better than 40 db, coupling variation ..i........,,  
.  not over ± 0.5 db. 4  Coupling accuracy ± 0.4 db, 

except highest ranges. For 

all bands 2.6 to 40.0 KMC. 

Price X 41 to X 154 

-hp- 487 B Thermistor Mounts, 

no tuning, SWR 1.5 maximum, except 

highest bands; maximum power 10 mW. 

Each unit covers full frequency range of 

its waveguide; virtually no thermistor burn-

out due with high temperature coefficient 

thermistors. For all bands 3.95 through 

40.0 KMC. 

Price X 31 to X, 93 

-hp- 477 B Coaxial Thermistor Mount 

for frequency range 10 MC to 10 KMC. 

SWR less than 1.5. Thermistor element is 
200 ohm negative. No tuning, not suscep-

tible to burnout. 

Price X 31 

(includes thermistor) 

Prices delivered U. K. exclusive of duty where payable. 
Continuous progress in design may affect the above 
specifications which are therefore subject to change 
without notice. For information, technical sales and engi-
neering help, or a demonstration please write or call 

Hewlett-Packard S.A. 
Geneva (Switzerland)  Rue du Vieux-Billard 1, Tel. (022) 26 43 36 

Exclusive Distributor for United Kingdom: 

LIVINGSTON LABORATORIES LTD. 
RETCAR STREET, LONDON, N.19 
Telephone: ARChway 6251 HPSA  2 - 412 
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designed for 

Type AS.7012*, Solent series Audio Output Trans-
former, has been designed especially for the Mullard 
5 Valve 10 Watt High Quality Amplifier, and is capable 
of the highest quality reproduction.  The static fre-
quency response (without feedback) is within 0.5 db. 
from 20--, to 25,000—, and there is appreciable response 
at 50 kc/s. and above.  Primary tappings for feedback 
are provided at 43% and 20% of the windings, and the 
secondary windings are suitable for 3.750 and 150 
with identical characteristics on both outputs.  A 
response curve, panel layout and loudspeaker connec-
tion chart are included with each transformer.  Priced 
at 49/3, it can be obtained through your local radio 
dealer, or direct from us, post free. 

•This is one of twenty-two Audio Transformers in the 
Solent and Miniford series described in Gardners new 
leaflet " S 'M " especially prepared for retailers and 
private users, which includes over a hundred standard 
Mains Transformers and Chokes. We shall be pleased 
to post you a copy upon request. 

Be ow is reproduced the response curve of the AS 701.2 
which is typical of the whole of the Solent Series. 

11 

' 

(Gardners) 

GAR DNERS  RA DI O  LT D 
CHRISTCHURCH, HANTS.  Tel.  Christchurch 1734 

T h e 

Super's 
S ol d e ri n g  Ir cork 

heats up from cold 

in 0 seconds 
Designed on an entirely 

new principle, this light-

weight, versatile iron is 

eminently suitable for 

soldering operations in the 

radio, television, electronic 

and telecommunication 

industries. For test bench 

and maintenance work it is 

by far the most efficient and 

economical soldering 

iron ever designed. 

4b 
Activated by light thumb pressure on 
the snitch ring. When pressure is 
released, current is automatically 
switched off—thus greatly reducing 
electricity consumption, wear on 
copper bit and carbon element. 

* Can be used on 2.5 10 6.3 volt 
suppb (4 volt transformer 
normally supplied) or from a 
car battery. 

Store powerful than conventional 
150-watt irons; equally suitable 
for light wiring work or 
heavy soldering on 
chassis. 

Simple to operate; ideal for 
precision work. 

Requires minimum main-
tenance—at negligible cost; 
shows lowest operating 
costs over a period. 

LIST PRICES 

IRON  39/6 

TRANSFORMER 35/6 

All prices and trade dis-
counts subject to revision 

ENTHOVEN SOLDERS LTD. 
(Industrial Equipment Division) 

Sales Office & Works: 
Upper Ordnance Wharf, Rotherhithe Street. 
London, S.E.16. Tel.: BERmondsey 2014 

Head Office: 
Dominion Buildings, South Place, London, E.C.2. Tel.: MONarch 0391 

Length, 10'; 
weight, 3 ozs. 

For best results 

with this iron 

use ENTHOVEN 

SUPERSPEED 

CORED SOLDER 

and ALUMINIUM 

CORED SOLDER 
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meters made to measure 

special 
multi-range 
meter 
produced for 
Ultra in 14 days 

This multi-range meter, using 
Sangamo Weston S.I57, is one of 
several similar instruments pro-
duced by Anders for Ultra 
Electronics Limited within 14 
dm: The meters are used in 
Ground Test Equipment supplied 
to B.O.A.C. (shown below) for. 
testing the Ultra Engine Throttle . 
Control fitted in Bristol Britannia 
Aircraft. 4 typical example of 
the quick service Anders are 
giving to many famous firms. 
Anders are indebted to Ultra 
Electronics Limited and B.O.A.C. 
for permission to illustrate this 

equipment. 

The Anders Instrument Centre is in a unique position to meet the most urgent, and the most unusual, 

meter requirements from production, development and research. Most standard meters are available 

immediately from stock. Non-standard. meters are calibrated, tested, and normally ready within 10-14 

days. All shapes; sizes from 11" to the largest switchboard meters. All well-known makes and all types 

including moving coil, moving iron, thermocouples, electrostatic, dynamometers and full range of 

meter accessories. Anders would like to demonstrate the kind of service they can give you and look 

forward to your enquiries, by letter or by telephone. 

211 ELECTRONICS LIMITED 
103 Hampstead Road, London NW'. Tel: EUSton 1639 
Contractors to GPO and Government Departments. 
Ministry of Aviation approved. 

METERS , ELECTRONIC AND TEST EQUIP MENT TO INDIVIDUAL SPECIFICATIONS 
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Write for full 
information to: 

NE W from S. G. Brown 

SUPER    HEADPHONES 

' 
k../...;-; 

The "Super K " Headphones are the newest product 
of S. G. Brown Ltd., and are designed es?ecially for High 
Fidelity Stereo requirements.  They are attractive in 
appearance, extremely comfortable to wear and incorporate 
plastic head band and earpieces. 

alm.N.1„.H'  Er Ill 

111101 IIUIIl0hlIuIIII 
Ili 
IIIll 1111111111111111111111 ' 

14191:),I' Vyn LTD. 

Spans 9 Octaves 
These Frequency Response curves were produced 
under the following conditions: 

BEAT FREQUENCY OSCILLATOR Type 1014 
producing a signal of 2.5V. (modulated to 32 cis 
with a swing of 30 c s) to SUPER K EARPIECE, 
close coupled to ARTIFICIAL EAR Type 4109 
with 6 c.c. coupler, measured signal being ampli-
fied by MICROPHONE AMPLIFIER Type 2603 
and recorded on a Type 2304 LEVEL RECORDER 
Recorded Medium shows Response flat ± 1 dB 
20 cis-6,000 c s; 6 dB reduction to 12,000 c 's., 
with continued reduction to 20.000 c,s.  Nine 
octaves pianoforte coverage from 24 cis to 7,800 cis. 

SHAKESPEARE STREET  •  WATFORD  •  HERTS 
Telephone: Watford 27241 

uvrc w OCX 
Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets ... 

SEND NO W for COPIES 
DALY has succeeded in maintaining full capacity 

values and working voltages ;n more compact 
desigrs, specially suited to ultra modern 
equipment :— 

PHOTO-rLASH EQUIPMENT • DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
IMI UlIERS • D.C. I OWER UNITS 

TRANSISTOR  EQUIPMENT 
MAGNETISATION 

EQUIPMENT 
TEST GEAR 

DALY 
ELECTROLYTIC 
CAPACITORS 
Condenser Specialists for over 20 years. 

DALY (Condensers) LTD., WEST LODGE WORKS, 

THE GREEN, EALING, LONDON, W.5. Phone : Ealing 3127-8-9. Cables: Dalcyon, London 



APRIL, 1961 WIRELESS WORLD 

Hermetic Sealing 
STEATITE & PORCELAIN 
NICKEL METALLISING 

Quality Approved (Joint Service R.C.S.C.) 

WILL MEET THE MOST EXACTING REQUIREMENTS 

Perfect Terminations 
—made readily without special precautions by 

semi-skilled labour, employing simple hand 

soldering methods, R.F. Heating, 

Hot Plate, Tunnel Oven or similar 

mass production methods. 

METALLISED 
BUSHES 

STANDARD RANGE 

Shouldered, Tubular, Conical, Disc 
and multi seals are included, assembled 
with stems if preferred. 
SEND FOR CATALOGUE No. 47 

TECHNICAL SERVICE 

Always available, do not hesitate to 
consult us. Samples for test will be 
supplied on request. 

STEATITE & PORCELAIN PRODUCTS LTD. 
STOURPORT ON SEVERN, W ORCS. Telephone: Stourport 2271  Telegrams: Steataln, Stourport 

SI'l oo 
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THE 
SYMBOL OF A 
MILLION 
MOULDINGS 

Fibreform mouldings are pre-eminent among fibre mouldings 
and no indifferent moulding must be passed off as a Fibre 
Form product. 

For this reason the Company has adopted the if hallmark 
for the convenience that it will afford both the Company and 
Its customers. 

Fibreform mouldings may well improve your product and 
effect worthwhile economies. Please explore the possibilities 
with our technical representative. 

Over 1 million large mouldings 
produced last year. 

Over 250 complex shapes—from 
components to cabinets. 

Complex shapes and large areas no problem. 
Coloured and decorativefinishes no problem. 
High impact resistance—excellent 
strength/weight ratio. 

The cheapest moulding for mass production 

FIBREFOR M 
FIBROUS PLASTICS MOULDINGS 

4FFIBRE FORM LIMITED 
Garratt Mills Trewint Street Earlsfield London SW18 

Telephone: Wimbledon 2386-7 

MIDLAND WORKS 

Lower Gornal Near Dudley Worcestershire 

Telephone: Sedgley 2766-7 

COMPONENTS 
for all 

RADIO and 

ELECTRONIC 

REQUIREMENTS 

ELCOM. WEEDON ROAD INDUSTRIAL ESTATE, 

NORTHAMPTON.  Telephone 1873 4 
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RADAR. Complete reliability is taken for 
granted by the Captain of a vessel fitted 
with Decca Marine Radar. He has faith in 
the quality of equipment designed and built 
by Decca who in turn have faith in the 
reliability of Tectonic Printed Circuits. 

tat  

.  # It  ci 

b fr  " gi ft  0 
•  '1, 

Tectonic are fully equipped to provide a complete service 

in the manufacture of printed circuits:—Design, Layout, 

Drawing, Photography, Printing, Tooling, Plating, Machining, 
Drilling, Punching, etc. Prototypes can be despatched within 

24 hours of receipt of master black and white drawings. Many 

famous manufacturers have proved the reliability of Tectonic 

Printed Circuits—why not see how Tectonic can help with 

your problems? 

WRITE FOR YOUR FREE COPY OF THE PRINTED 

CIRCUIT DESIGNERS HANDBOOK. 

ELECTRONICS. The products of Rank Cintel 
have long stood as a hallmark of reliability.  It 
follows that all components used must live up to this 
reputation, hence the use of Tectonic Printed 
Circuits. 

MODERN 

ELECTRONICS 

ARE BUILT 

ON TECTONIC 

PRINTED 

CIRCUITS 

RADIO. Synonymous with quality is 
the name Dynatron. For years Dyna-
tron has held a reputation for supreme 
quality. Tectonic are proud to be chosen 
as their supplier of printed circuits. 

TECTONIC PRINTED CIRCUITS 
TECTONIC INDUSTRIAL PRINTERS LIMITED 

WOKINGHAM, BERKSHIRE 
TELEPHONE: 1150-1 

SCOTTISH AGENTS: ELESCO ELECTRONICS LTD  2. FITZROY PLACE. GLASGOW C 3 
LICENSEES UNDER BRITISH & WORLD PATENTS  9 4.1.(A 4 O.) APPROVES 
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COMPACT HI-FI by atostsrecil 

STEREO 12 Mk. 2 42 G NS. 

A new and improved version of the famous 
Stereo-Twelve. A total of 16 watts output 
Is available fro m the two 8 watts push-pull 
amplifiers. VHF, with automatic frequency 
control, and medium and long bands. 
Inputs for recording and playback and for 
stereo radio if required in the future. 
Booster units are available for low output 
pick-ups, both mono and stereo. 

ST E R E O  5 5 (illustrated)  32 GNS. 

TUNER-AMPLIFIER CHASSIS 

An outstanding new Armstrong chassis com-
bining AM and FM Tuners, a Stereo Control 
Unit and two High Fidelity 5 watt Amplifiers 
in one compact unit. In all its functions the 
Stereo 55 is designed for mono as well as 
stereo use so that up to 10 watts output is 
always available.  Compare the features 
and specification of each section with tuners 
and amplifiers sold separately and then com-
pare the cost. 

Full VHF and medium bands • Inputs for tape recording and 
playback • Alternative pickup inputs • Booster Unit available for 
low output pick-ups • Input for possible future stereo radio • 
Separate bass and treble controls and dual volume control for ease 
of balancing • Free instruction booklet with every model. 

- --------- ---------
Post this coupon or write for descriptive literature or call at our Holloway Show-
room for full demonstration and professional advice on your installation. Open 
9-5 including Saturdays. 

NA ME  W.M.S. 

ADDRESS 

ARMSTRONG WIRELESS & 
TELEVISION CO' LTD', WARLTERS ROAD, LONDON, N.7 Telephone NORth 3213 

D.3 
D.35I 
D.224 
D.I56 
0.271 
D.356 
D.207 
0.175 
0.334 
D.289 
0.332 
0.105 
0.350 
D.2 

• . . 
1.3:1 

1.35 :1CT 
1.36:ICT 
1CT:1.37 
1.42:1CT: 
1.5:1CT 
I.63CT:1 

14 
50 
170 
60 

1.4  2  220  MINIATURE  1:5.78 1 
125  0.357  5.8:1   2  0.3 
850  0.2I2  1:6.3  Sec. 0.8 

II; TRANSFOR MERS 12  0.25 
1  1K  750  D 333  ICT:7  Sec. 0.7 
1  1K  750  0.3I5  1:7  Sec. 1.6 

15  0.5  I.4K  I.8K  D.199  7:1 50 
-  600  1K  0.247  7.1:1   ' 4 

2.5  1.5  380  ISO  0.198  1:8  0.002  - 
1  400  ISO  0.337  8:1  2  I 

0.7  440  250  D.358  8.5:1CT  1  2.5 
0 i;  -  15  26  0.240  8.5:1  25  0.4 

Several hundred standard specifications available.4-4 
Enquiries for special transfor mers and associated L-

1.73:1  electronic circuitry are w elco med and technical liaison 
1.83:1   2c-r:i  is available bet ween Ardente engineers and that customer 
2:ICT  sec. 0.4  I  100  31  0.I58  10:1  13  0.4 
2:ICT  2  2 
2:1  6.5  0.8 

500  150 
400  160 
1.IK  400 
550  500 
500  . 
14 full„ technical data on request 10.3c-r:1 
390  45 
12 

0.218  10:1 
D.I85  IOCT:ICT 
D.370  10:1 
D.I29  10:1 

510  4K  D.297  12.5CT:1 
I.4K  330  D.33I  14:1 
ARDENTE ACOUSTIC LABORATORIES LTD. 
8-12 Minerva Road, North Acton. 11.5.111 

1.31\ Mimi ELI., 3021  • 1 SJ C.... • 
. " 

26  D 20C 

.7 
9 
2.5 

I.5K  150 
4.3K  250 
1.7K  60 
32  0.5 
110  0.75 
18  200 
900  14 

1.25K  28 
12K  19 
I.4K  20 
4K  80 
4.5K  85 
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TEKTR O 

O SCILLOSC OPES 

a. 

Deliveries fro m Guernsey production have been made for two 

years —now the first types to qualify for Duty Relief under 

Co m monwealth Preference arc :-

545A—Vertical amplifier bandwidth DC to 30M/cs. 
Two time base generators: 

Time Base A—  Calibrated steps 0-1.iS/cm to 5 S/cm. 
Continuously  variable  0. I .t.S/crti  to 
12 S 'cm; also X5 magnifier. 

Time Base B—  Calibrated  steps  2 i.S cm  to  I Sicm 
(to 0-4:J.S/cm with m-ignifier). 

Versatile Triggering —Jitter introduced by delay and pick off 
circuitry less than one part in 20,000. 

Calibrated delay I:IS to 10 S. Incremental accuracy 0.2%. 
£639 (Dthvered U.K.) 

together with a wide range of Plug-in Units from 
£53 (Delivered U.K.) 

515A—Frequency response D.C. to 15 M,cs. 
Vertical sensitivity continuously variable from 50mV cm to 50V 'cm. 
Calibrated sweeps from 0.2,1S, cm to 2 S cm (0-04:15 cm with X5 
Magnifier).  Uncalibrated  sweeps  continuously  variable  from 
0.04,15/cm to 6 S 'cm. Versatile triggering. 
Two signal inputs with 60 dB separation.  £315 (Delivered U.K.) 

010 31 CAMDEN ROAD • LONDON • N. W.I  Telephone: Gulliver 8501 (10 lines) 

E -- - --- - -

The world's  finest 

PRECISION OSCILLOSCOPES 

DUTY FREE 

Mow 
BRITISH 
MADE 
in 
GUERNSEY (0.1) 

are now available to 

BRITISH USERS 

Other types of Tektronix Oscilloscopes are being 

mad.? in Guernsey and additions to the Duty-free 

list will be announced over the next few months. 

Write now for full technical information to the 

sole Tektronix representatives in Great Britain: 

LIVINGSTON LABORATOR'ES LIMITED 
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The 

)16.1 t.t.fict 

R • F 
BRIDGE 

Incorporating built-in crystal-
controlled source and detector, 
the  Hatfield  LE300A  R.F. 
Bridge will measure any three-
terminal network. Price £158. 
Transistor adaptors and low 
Impedance adaptors available 
shortly. 

kal 
INSTRUMENTS LTD 

measurements in 

directly calibrated ranges 
The wide range of high quality Hatfield Instruments includes: 
• Stabilised D.C. Power Unit.  • D.C. Amplifier  • A.C. Power Supplies. 
• R.F. Variable Attenuators.  • Coaxial Switches  • Valve Milli-voltmeter. 
• Balanced Crystal Modulator. 

Write for fully illustrated brochures. 
LTD.  First with Wide Band R.F. Transformers. 

Dept. W W, BURRINGTON WAY, PLYMOUTH, DEVON. Telephone: Plymouth 72773, Telegrams: SIGJEN, PLYMOUTH 

DEPENDABLE 
ELECTRONIC 

CONTROL 
EQUIP MENT 

Large stocks always available of the following: — 

P. O. type 3,000 and type 600 relays, 
transistor relays, Siemens high speed relays, 

sealed relays by G.E.C., S.T.C. Siemens 

etc.  Rotary transformers try Delco, Hoover etc. 

BUILT TO SPECIFICATION 
Realistic delivery dates for all 
types of  equipment  including 

*  HEAT CONTR OL UNITS 

*  PO WER SUPPLY UNITS 

*  RELAYS TO SPECIFICATI O N 

*  PH OTO-ELECTRIC U NITS 

*  BATC H AND PR OCESS CO U NTERS 

*  ELECTR O- MAG NETIC CO U NTERS 

*  SEC URITY DEVICES 

Capacity available for rapid and economic pro-
duction to your specification.  All equipment 
built to A.I.D. and I.E.M.E. standards. 

ENQUIRIES TO 

' INCORPORATING  DEPENDABLE RADIO SUPPLIES 

8A, Ainger Road, London NW3. Tel: PRI 8161 
CONTRACTORS TO H M  GOVERN MENT 

DEPENDABLE RELAY CO. LTD 
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POPULAR 
REPLACEMENT 
SPEAKERS 

For the guidance of the trade and public we publish 
below a list of the most popular ELAC replacement 
loudspeakers. 

We have made this selection from our wide range of 
speakers as they cover practically all the require-
ments of the replacement trade. 

The new prices are now operative. 

POPULAR  REPLACEMENT MODELS 
Type Ref Flux Retail Price Purchase Tax 

51n. 5G 6500 g 20/6 6/7 

6f in. 6G 6500 g 21/6 6/11 

7 x 4in. 47G 6500 g 20/6 6/7 

7 x 3m. 37G 6500 g 20/6 6/7 

8 x 3m. 38G 6500 g 20/6 6/7 

8 x Sin. 58C 8500 g 24/6 7/10 

8in. 8C 7000 g 25/6 8/2 

All loudspeakers have Standard 3 Ohm impedance.  Higher 
impedances can be supplied at an extra cost of 31- plus 
11- Purchase Tax. 

Please write for leaflets and further details. 

ELECTRO ACOUSTIC INDUSTRIES LIMITED 
Stamford Works, Broad Lane, Tottenham, N.I5  Tel: TOTtenham 0505 
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REMINDING ALL USERS OF 

WIRE 
‘F .0M COIL WINDERS TO CABLE MAKERS) 

of the NEW range of improved performance 

VERY HIGH SPEED - QUICK START 
TENSIONERS & DE-REELERS (PATENTED) 

• ,E•  \ }h.  AL,, U  lag. lit  i.g. 
dittelog. 

°Newt THESE ADVANTAGES: 

* STATIONARY SUPPLY REEL MEANS TENSION IS INDEPENDENT OF WEIGHT OF REEL. 

* MUCH FASTER SPEEDS DUE TO MINIMUM OF INERTIA. 

* PATENTED CLUTCH PERMITS FAST Si ARTS AND STOPS: GIVES A CONSTANT REVERSIVE PULL; 
KS.E.PS WIRE TtGriT BUT UNSTRAINEu DURING WINGING; PREVENTS OVER-RUNNING WHEN 
STOPPING. 

* NO REEL SIZE IS TOO LARGE. 

* TENSION QUICKLY ADJUSTABLE TO FINE LIMITS. 

* ELIMINATES WIRE BREAKING OR STRETCHING. 

USED RV MOST LEADING ELECTRICAL MANUFACTURERS IN GREAT BRITAIN INCLUDING 
A.E.I. it L. De  Electrolue. Euglifth Electric. &MA.. G.E.C.. Joet ph Luca.. Plesaey. S. Smith It 
Sm., Sperry Gyroecopes, Stipdard Teiephonea  ,ablea. Pirelli General Cable Co. lye ADO B.I.C.C. 

SPEEDS  TI I.3001,. per min. 1,153 metre. per reIn., on Light Duty and 40.000 yds. to metres per W O 
OD the Heavy Duty.  There ic also 1 Semi-Heat) Dut) model. 

OVERSEAS AGENCIES OFFERED 

SHA WNDEL FLYERS LTD 

SHAVVNDEL " LIGHT DUTY" (36/52 SWG) . 

W,RES .0076",•0008- (•191•619mm) 

ALSO A "SEMI•HEAVY " 
WIRES 014/.004" I 376) IO2mm) 

SHAVVNDEL NEW "HEAVY•DUTY 
(16 38 SWG) 

WIRES 064,006' ( 163 -152n1m) 

DEPT WW 461 OLYMPIA HOUSE, 72 QUEEN STREET, MAIDENHEAD, BERKS, ENGLAND.  Tel: Maidenhead 890 & 5723 

Our Sincere Congratulations TO "WIRELESS WORLD" ON THE 
CELEBRATION OF THEIR GOLDEN JUBILEE.  We cannot boast fifty years' progress 
a: we are only 15 years of age, but we do boast of our progress. Do you remember our 1950 "Wireless 
World" advertisement covering a simple pre-set Test Oscillator at £2/19/6? Now we offer afar superior 

instrument at £3/17/6.  " Ten times better with just 18/- increase over a period of 10 years."  We 
could not be accused of increasing the cost of living.  Thank you, " Wireless World," for showing our 
products to the world and while we thank you, the public, for buying them, congratulations for choosing a 
Good Instrument. 

and tracking R.F. circuits. 

* Frequency is continuously variable from 170-475 kc.'s and 550-1,603 kc/s. 

* Suitable for the alignment of transistor receivers. 

* Operates from a single 9-volt grid-bias battery (not supplied) which is 
housed within the unit. 

* The case is manufactured from steel and is finished in silver hammer. 
The front panel is gloss black bearing white lettering. Dimensions are 
5 1/16in. x 4 1/16in. x 3in. 

* Supplied with full operating Instructions. 

PRICE £311716 
PLEASE SEND S.A.E. WITH ALL ENQUIRIES 

DENCO (CLACTON) LTD. 
(DEPT.  WA,V.) 

357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX 

MODULATED TEST OSCILLATOR MT0.1 
Provides a modulated stnal suitable for I.F. alignment. a:so trimming 
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Gone — with the wind . . 

V E N N E 

There's power in that floating seed 0 

endure frosts, floods, and drought, and 

still to put down roots when the 

command comes. Scientists need this 

kind of power—compact, lightweight, 

enduring. Venner provide it in their 

Silver-Zinc Accumulators which, 

submitted to high and !ow temperatures, 

pressure variations, shock, vibration, or 

long periods without attention, still 

yield more power per unit of 

weight than any other electrical 

storage system. 

VENNER SILVER-ZINC ACCUMULATORS 

provide lightweight power for satellites, 

guided missiles, airborne equipment of all kinds, 

telemetering systems, etc. 

Send for full technical details 

Venner Accu mulators Li mited 

KI N G S T O N  B Y- P A S S,  N E W  M A L D E N  S U R R E Y  M A L D E N  2 4 4 2 

A member of the Venner Group of Companies 
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ANOTHER ADDITION TO THE 

Dimensions 
Temperature Range 

Coil Voltage 
Nominal Sensitivity 
Actual Sensitivity 
Contact Rating 

Vibration 

.=.80' x .90 x .37' 
= —55' to +125'C 
.1.5 to 48V 
120 mW 

=40 mW 
=.3A at 50 V Mae 
(will he uprated) 

=Better than 305 
from 10 to 3,500 cms 

MINIATURE COMPONENT RANGE 

new miniature 
relay G.100 
rugged, reliable 
and sensitive 
TWO POLE CHANGE-OVER • LOW OPERATING POWER 

SMALL SIZE • BALANCED ARMATURE 

TWO COMPARTMENT SEALING 

For further details please write to; — FORTIPHONE COMPONENTS DIVISION 
(Dept. R.5.) 

92 MIDDLESEX STREET, LONDON, E.1 

FOR BERYLLIUM COPPER PRESSINGS 
TO THE CLOSEST TOLERANCES 

TOLERANCES NOW + 00025e:' 
By pioneering the use rt beryClune -opper and precious 

Inetnle.  Itringlauer have achieved many Insoufacturitor 
succerwre which O N  be of great yllue to you. 

T,eday we xre .11 .a the Firge•t meet ,ought..iftei fabricators of beryllium copper preening, In Britain- -thanks to 
• bemdred ye tea of bent treatment experience. specialised plant. and ten veers of reerxrch. Being .reafterasen. expert. 
and Indeed the outstanding spechrlista In beryllium copper, we work with extreme precirdon In miniature and sole 
miniature presswork: in certain circumstances, we regularly maintain an accuracy of phi, or minus Yeinienin. 
All  tivide IO customer,' own retinirementn  It le einnitleAnt tbd ...vend million Itrarebruer unit, 

ere in dad ,. I  k•Ii 0  t el e r ud O n  or) .!  O r•ti.11  11.•11 , r1•••  t  L1. •,.-  playen, switch gear 
electron,  •  ,  • , nide range  ' 

EARLY DELIVERIES OF FOUR SLIDE WORK: 
Ties for 'meet presidium 

or , ,  P., r..: , I or time .,1, 1 ' 1 ,• 1 L:  U  Brandauer, Further 

BRANDAUER 
BrArptiner  ppeckallses In precision pressings manufactured from dl terror, and non-fel-non material,. inclinling 
the cupromickel alloy . 

C. BRANDAUER & CO. LTD., 401 NE W JOHN STREET WEST, BIRMINGHAM 19 
Telephone: AST O N CR OSS 3818 
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cELESTION 

LOUDSPEAKERS 

FOR ALL 

PURPOSES 

Acknowledged leaders for 

35 years in the design, 

development and manufacture of 

loudspeakers for all purposes . . 

world famous for quality of 

reproduction, sensitivity in 

performance and long life under all 

climatic conditions. 

(Rola eelestion LA. FERRY WORKS, THAMES DITTON, SURREY. 

Telephone:  EMBerbrook 3402/6.  Telegrams:  VOICECOIL, THAMES DITTON. 
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/ 47, S ue.  S WEEP GENERATORS 
for U HF and VHF Television 

Production . Testing • Alignment 

Fp, production or enyineering 
Models for every TV specificahon --Americo,/ 

European. Austraiion, !tabor, etc, 

C.)veriniUHF, VHF and IF ranges 

matkers shoy, ahgnmero pointc for audio uro 
orGeo frequencres  

Rugged conAuction —;ortg, trouble-free hie 

Telonte %weep granererots (00,1a,rrij ry tV 0111  n production 

Teionic sweep generators and accessory equipments are in 
use throughout he Free World wherever quality TV sets cue 
mode They have set the stando4ci of oxcelb-nco btlift on the 
production tine and tt 1+1e. design lobaratari. 

Telanic has sweep generator models available to meet every, , 
commorcial television standard including those 40 use in dui 
U.S.A., England, France, Germany, Italy, Austrolia. on Japan 
If special operating sigac4cations are reguired, Telonic en-
gineers will adopt instruments .* ftittiq them. Simplicny and 
rugged design of niese units assures long, trouble free service 
And easy maintenance. 

For doeviek• information on bionic sweep generators for the 
TV induifrY, *tile for catalog 203B, to — 

li$ed Internofionolly for tplevivon receive, product104 

Model 551-3 (UHF; 
Range 440 to 930 ma, 
Blirla W.cith —  02 — We 
ACC'd Flatness 

Model SV4 Striae 
(VHF) 
IF and I? channels 
Video and audio markets 
AGC'd Flatness 

LiVINGSTON LABORATORIES 

Retcer STre 
tondon N 19 Englanil 

—  

You'll hear nothing but good 

of ZONATAPE 
This is hardly surprising if we tell you 
that  Zonal  Magnetic  Coatings  are 
those most commonly used in film, 
broadcasting and television studios. 

It is against this professional back-
ground of experience and exacting 
standards that we present Zonatape 
as the new standard in fin. quality 
tape for home recorders. 

If you would like to hear more about 
Zonatape send for leaflet " The basis 
of every good magnetic recording."  If 
you would like to hear Zonatape visit 
the Aulio Fair (Stand 33, Demonstra-
tion Room 214) or ask your Zonatape 
dealer. 

Zonal Film (Magnetic Coatings) Ltd. The Tower, Hammersmith Broadway, London, W.6.  Tel.: Riverside 8741 
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Telemetry 
Signals from Sputnik III 

106.11'; 

53.11 

This article in the current March issue of 

ELECTRONIC TECHNOLOGY descr;bes 

equipment used for transcribing teemetry 

signals from the Russian satellite Sputnik III 

from magnetic tape on to 35 mm. photo-

graphic film. The resultant record, samples 

of which are shown, is in raster form showing 

successive keying cycles one under another. 

The telemetry encoding system used in the 

satellite is also described and the results of 

the analysis of two transits are included and 

briefly discussed. 

POST THIS COUPON TODAY 

8 
4411 

V8 
C549I 

CV2I6 C-' 

4750 

33515 
.50 n 

DV 

-sooV 

ARTICLES 

IN THE APR.I. ISSUE 

INCLUDE: 
A CURRENT REGULATOR AND SWEEP M ECH-
ANIS M 

A simple regulator and sweep mechanism for controlling 
the output of a d.c. generator is descrb,d in this article. 
The regulator uses a mire-ended error-signa. amplifier 
and  no  reference  battery is required.  The  sweep 
mechanism can vary the output current autcmaticafly 
over a wide ranee, and the arrangement. whi, h has a 
stability 1 m 4,000, has been used as an electromagnet 
current supply .n paramagnetic resonance experiments. 

THE ROUND-TRAVIS DISCRIMINATOR 
In this article the conditions for minimum non-!inearity 
distortion in the Round-Travis discriminator are derived. 
The application considered is for the frequency-amplitude 
conversion of a frequency-modulated signal. 

Electronic 
technology 

TO ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON  S.E.1 ENGLAND 

Please enter my name as a subscriber to:  NAME 

ELECTRONIC  TECHNOLOGY  for  12  months 

commencing with the April .sane. 

I enclose remittance £3.7.0d. 

(U.S.A. and CANADA $9.50) (THREE TZARS $19.00)  Dan 

ADDRESS 

ORDERS CAN ALSO BE PLACED THROUGH ANY NE WSAGENT 
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T/V-F/M RELAY AND 
COMMUNAL AERIAL 

SYSTEMS 
GENERALLY SPEAKING   

Teleng are specialists in designing and 

planning systems to meet YOUR in-

dividual requirements.  Whether it is 

a simple amplified aerial scheme for a 

few flats or a scheme for large urban 

area coverage, expandable to thirty 
carriers of any transmission standard 

having  many thousands of outlets — 

Teleng will provide the answer. 

Teleng services include— 

SYSTEM DESIGN 

AERIAL SITE SURVEYS 

PLAN NING AND QU OTATI ON 

SCHEDULES 

CABLING  AND  EQUIPMENT 

INSTALLATI ON 

ECON OMIC ADVICE & CAPITAL 

EASEMENT SCHEMES 

provide for any 
foreseeable developments 
VHF 17 UHF 7F7. PAY/TV 7_ COLOUR -7 625 LINE 

Zook  del•dait&Akak 
AND BE  PREPARED 

FOR  EVENTUALITIES 

Write for further details to: 

TELENG LIMITED 
CHURCH ROAD, HAROLD W OOD, ROMFORD,  ESSEX 

ingrebourne 42976-7-8 

A PROGRAMME 
APRIL, 1961 

Make the most of your tape recorder  IN A aucliaotapar 
and your tape recordings. 

Whatever the type of programme 
you most enjoy you'll immediately 
recognise the consistent, uniform 

quality that you get from 
AUDIOTAPE . . . the extra 

,(1/11 ,! Pill D 

WORTH RECORDING 
crispness at the top and the 

extra depth of bass—without the 
loss of the essential middle tones 
that often prove so elusive. 
AUDIOTAPE has only one 
standard of quality—the finest 
obtainable —backed by more than 

IS W ORTH THE 
ten years' experience in magnetic 

tape manufacture and more than 
two decades of practical exper-

ience in the art of sound recording. 
You cannot buy a better tape 

than AUDIOTAPE—it speaks 
for itself. 

BEST OF TAPES 
Available in 5 different types with a 
base material and reel footage to 

suit every requirement.  All Sin 
and 7in reels of AUDIOTAPE 
are supplied on the exclusive 

C-Slot Reel—the fastest-threading 
tape reel ever developed. 

AND THE BEST OF TAPES 
IS  • 

••40. •A•• 

AUDIO DEVICES Inc., New York, N.Y. 
Concessionaires to the United Kingdom 

LEE PRODUCTS (G.B.) LIMITED 
" Elpico House", Longford Street, London, N. W.I 
Telephone EUSton 5754 (all lines). Telegrams: Leproi, London 
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leTonseription Unit 
Outochange 

Designed specially to meet the demand 

for a Transcription Record Player with 

provision for automatic use if desired. 

Has a fully  counter-balanced  arm. 

The heavy turntable incorporates a 

magnetic shield and sufficient thickness 

of non-magnetic materials to provide 

ideal operating conditions for the most 

sensitive pick-ups. 

LABORATORY SERIES AUTO 

TURNTABLE TYPE A - FOR A 

PROFESSIONAL PERFORMANCE. 

, D> 

THE  GARRARD  ENGINEERING 

AND MANUFACTURING CO LTD 

S WI N D O N  WILTS HI RE 
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MICRO-CIRCUITRY 
A new advance aided by VACUUM COATING 

The development of high quality vacuum depo-

sition techniques has made a valuable contribu-

tion to research into " Micromintaturised " 

transistor circuitry. Capacitors and transistors 

of great reliability and greatly reduced dimen-

sions are  further examples of the  precise 

metallic coating possible with " SPEEDIVAC " 

equipment. 

'1111111111111111111 111111111 

• Miniature resistors by the evaporation of 
suitable nickel chro miu m alloys. 

• Miniature capacitors by using multi-layers 
of alu miniu m/silicon monoxide/alu miniu m 

• Si mple miniature circuits containing resis-
tors and capacitors using suitable masking 
techniques. 

Circuit substrates can be of glass or cera mic 
with a suitably smooth surface. 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ACTUAL SIZE 

11111111111111111111111111111111111111 111111111111111111111111111111[1111,111111111111111111111111111111111111111 

E D W A R D S HI G H V A C U U M LT D 

A TYPICAL EXA MPLE 

Complete  current  networks  containing 

resistors and capacitors can now be depos-

ited by evaporation in vacuo. The example 
shown contains 1 resistors and 2 capacitors 
and associated interconnections.  With 2 

external transistors it forms a multivibrator 

circuit, similar to the type used in electronic 
computers. 

111111111 

M A N OR 
ROYAL IC RA WLEY 

C ra wl•N 15 00 ISUSSEX  EN GL AN D 

WEYRAD P.50 TRANSISTOR COILS -1 
AND I.F. TRANSFORMERS 

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL 
P50 IAC M. W. OSCILLATOR COILS.  For 

I 76pF TUN NG CONDENSER   PRICE 

P502 CC 1st and 2nd IF. TRANSFORMER  

470 Kc s. OPERAT.ON. "Q - 150   PRICE  5,7d. 
(2 REQUIRED) 

P50 3CC 3rd I.F. TRANSFORMER.  470 KO 

OPERAT.ON.  "Q "  170    PRICE 

RA2 W L. W. and M. W. ROD AER:AL 6in. long, 

flying-'ead connections.  For 208pF TUNING 

CONDENSER   PRICE 

LFTD2 DRIVER TRAN3FORMER.  Split Sec-

ondary Type, semi-shrouded.  With 6 con-

necting tags   PRICE 

PCAI PRINTED CIRCUIT PANEL, 2 x kin. ready drilled with component positions and references printed 
on rear 

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR 
LONG AND MED.UM WAVE SUPERHET   

ALL IN BULK PRODUCTI ON--TRADE EN QUIRIES INVITED 

PRICE 

PRICE 

5f4d, 

6'0d. 

12f6d. 

9f6d, 

9f6d. 

2'0d. 

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET 
WEYMOUTH, DORSET 
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W I 
Capacitorability 

In the design and production of thoroughly reliable 

electrolytic capacitors, Plessey have for years held 

a commanding lead. To every new demand made 

by rapid developments in radio, television and 

electronic equipment Plessey can respond by 
bringing to bear unrivalled experience, tremendous 

resources and highly skilled staff. Such is the 
care taken to obtain impeccable standards of quality 

and performance, that virtually clinical conditions 

of manufacture are maintained in the superbly 

equipped laboratories and workshops.  These 

same exacting standards are imposed throughout 

the comprehensive range of capacitors produced 

by Plessey. 

Whatever the requirement Plessey provides the finest component 

T H E  P LE S SE Y C O M P A N Y LI MI TE D 
Capacitors & Resistors Division • Kembrey Street • Swindon • Wiltshire • Tel: Swindon 8211 

Overseas Sales Organisation 
PLESSEY INTERNATIONAL LIMITED • ILFORD • ESSEX • ENGLAND 
Telephone: Ilford 3040  Overseas Telegrams: PlessInter Telex Ilford 

CR98 



W IRELESS W ORLD APRIL, 19(11 

utters CERAMICS 
FOR  INDUSTRY 

We specialise in the manufacture of —PORCEL AI N 

for general insulation 

REFR ACTORIES 

High quality material and di men-

sional precision are attributes of 

Bullers die-pressed products. 

Prompt  delivery  at  competitive 

prices. 

FREQUELE X 

for high-frequency insulation 

PER M ALE X & TE MPLE X 

for high-temperature insulation  for capacitors 

BULLERS LIMITED 
MILT O N • ST OKE- O N-TRENT • STAFFS 

Phone: Stoke-on-Trent 54321 (5 lines) • Telegrams & Cables: Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS  London Office: 6 LAURENCE POUNTNEY HILL, E.C.4 

Phone: Tipton 1691  Phone: MANsion House 9971 

ritk"1"irlrir lor 11/-7  rev,r, 

4.1 
M ODEL LIO HIGH FIDELITY 10 W ATT 

AMPLIFIER 
WITH SEPARATE PRE-A MPLIFIER 

Supplied complete  1  Retail 
only (i.e. Main  Price 

Amplifier and Pre-amp) 1 5 GNS. 

Size of main amplifier 9in. x 7in. x Sin., 
Pre-amp. I In, x 4f1n. x 211n  Front 
Plate I2in. x 31in.  Stoned Gold ham-
mered finished chassis.  Front Plate 
Polychromatic Gold.  Weight of main 
amplifier 101b. Pre-amp. 31b. For 50;60 
c.o.s. A.G. mains 200-230-250 v. or to 
order for export. 
The Following Outstanding Test Figures 
include Pre-amplifier. 

Sensitivity (for 10 watts) 
L.P. 25 m.v. 
78 r.p.m. 20 m.v 
Radio, 35 rev. 
Microphone. 2.5 m.v. 

Input Impedance 
All inputs 500k. Plus lOpfd. 

Frequency Response 
d.b. 30 -25.000 c.o.s. 

Power Consu mption 
90 watts. 

Maxi mu m Power Output 
In excess of 12 watts 

Negative Feedback 
Total 32 d.b. 

TRADE AND EXPORT EN QUIRES TO: 

For HIGH SENSITIVITY! 
HIGHEST FIDELITY! 
MAXIMUM RELIABILITY! 
REASONABLE COST!  Also Available 

HAR M O NIC 
DIST ORTI O N 
(Inc. Pre-amplifier) 
0.09";., measured at 10 watts. 
Da mping Factor 35 
Bass Control 

d.b. to  9 d.b. 
at 50 c.p.s. 
Treble Control 
+9 d.b. to -9 d.b. 
at 12.000 c.p.s. 
Hu m Level 
-70 d.b 
Filter 
-7 d.b. at 9 Kc/s. 
-10 d.b. a - 5 Kris 

M ULLARD VALVES: 
EF86 (I). ECC83(2); EL84(2) 
EZ81(I) 

O UTP UT  M ATCHINGS 
For 3 ohm and 15 ohm L/Speak-
ers from high grade sectionally 
wound  output  transformer 

RESERVE  PO WER  SUP-
PLY (for Radio Tuner) 300 v 
30 m.a. smoothed and 6.3 v 
1.5 a. at 4-pin socket. 

LINEAR  PRODUCTS  LTD. 

The L45. Compact High 
Quality 4-5 watt amplifier 
Size approx. 7-5-51in. high. Sensitivity 
is 28 millivolts so that the input socket 
can be used for either microphone or 
gram., tape, radio tuner, etc.  B.V.A. 
valves used are, ECC83, EL84, EZ80. 
Controls are: Vol., Treble and Bass with 
mains  switch.  The Tone  controls 
provide  full  compensation  for  long 
playing records. Output matching for 3 
ohm loudspeaker. Retail price £511916. 
THE LT45 TAPE DECK A MPLI-
FIER.  A complete unit (power pack 
and oscillator incorporated) ready for 
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of 
deck.  Negative feedback equalization 
adjustment  by  multi-position  switch 
for I 3f and 7} per sec.  Retail price 
12 gns. 
DIATONIC  10-14 W ATT.  High 
Fidelity amplifier with integral pre-
amplifier.  Retail 12 gns. 
CO NC ORD  30  W ATT.  Hi-Fi 
amplifier with  two  separately  con-
trolled inputs. Retail 16 gns. 
130 SO W ATT A MPLIFIER.  Size 
approx. 14 x 100 8in. Sensitivity 25 m.v. 
Outputs for 3 and 15 ohm speakers. 
Retail price 22 gns. 
L5/5  STERE OPH O NIC  AMPLI-
FIE R,  Sensitivity 10 m.v.  Output 5 
watts on each channel  Reta/I 12 gns. 

ELECTRON WORKS, 
ARMLEY, LEEDS. 

Tel  Leeds 63-0125 
(3 lines) 



APRIL. 1961 WIRELESS WORLD 79 

RADIO 
EXPORT 

TUBES 
ONLY 

From the first it was our desire and aim to give users of Radio Tubes of all descrip-
tions the finest possible service. 

The results have far surpassed our most optimistic expectations, for we go from 
strength to strength, and today there is hardly any part of the world in which 
HALTRON receiving and transmitting tubes are not doing a first class job. 

This success springs from three important facts: -

1. We have the most comprehensive stock in the world of receiving, special 
purpose, transmitting tubes and also transistors, totalling over 3,000 
types. 

2. Most competitive prices, consistent with quality. 

3. Prompt shipments, which is the envy of our competitors. 

If you are not on our mailing list, please contact us.  Your enquiries for special 
types to CV, JAM, MIL specifications are invited. 

OUR ORGANISATION IS AIR REGISTRATION BOARD APPROVED. 

PRICE AND STOCK LISTS ON APPLICATION. 

HALL ELECTRIC LTD 
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5. 
Tel.: Gulliver 8531 (10 lines)  Telex 2-2573  Cables: "Hallectric London" 
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miniature 
soldering iron 

For mains or low voltage 
6, 12. 24, 28, 50, 110, 

200, 220, 240v.  040" 

Sharp, strictly con-
trolled heat for fast 
and safe soldering of 
transistors, printed 
circuits. 

Easily interchange-
able bits in 5 sizei 
slide on and off stain-
less steel shaft, with 
element inside for 
highest efficiency. 

Bits are of hard-
wearing alloy, heavily 
nickel-plated and 
split to prevent stick-
ing to shaft. 

List prices 25'- (up to 
50 v.) 29 6 mains volt. 
Ask for leaflet and 
list of stockists. 

A N T E •X 
7-8 IDOL LANE LONDON EC 3 
Tel: MANsion House 2716 

FULLY TYPE APPROVED 
TO A.I.D., A.R.B., & ADMIRALTY 

THE MOST RELIABLE 

K3,000 type RELAY 

PLUG- IN 
3,000 type RELAY 

Of 

with TRANSPARENT DUST COVER 
and PLUG-IN BASE 
as used exclusively in 

BERKELEY POWER STATION 

NO W SUPPLIED AS FOLLO WS :— 
• 6 CHANGE- OVERS LIG HT DUTY 
• 6 MAKES OR 6 BREAKS HEAVY DUTY 
• 2 CHANGE- OVERS HEAVY DUTY AND 
2 CHANGE- OVERS  LIG HT  DUTY 

• TRANSIST ORISED TO OPERATE AS LO W AS 
3 MICR O-A MPS 

• A.G. OPERATI O N FOR: 6 V. 12 V.50 V. 110 V. AND 
250 V. A.C. 

• DOUBLE W O U ND COILS 
• P.T.F.E. INSULATI ON 
• 0.'ERA  AN,..) DELAY UP TO S SEC ONDS 

A.D.S. RELAYS LTD 
89-97, ST.JOHN STREET, CLERKEN WELL,E.C.I 

Telephone: CLErkenwell 33911/4/5 
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Transcaps 
for all Transistor Circuits 

SP E CI FI C A TI O N 

Diameter : 0.594 inches maximum 

Thickness : 0.156 inches maximum 

Capacitance : 0.5 mfd 

Tolerance : —20% +50% 

Working voltage : 3 volts d.c. 

Power factor: Not greater than 5%, when 
measured at 1 kc s, and 
less than 0.5 volts 

Leakage resistance : Not less than 100,000 ohms, 
when measured at 3 volts 

R E S I S T O R 

L I  M  I T E  D 

In line with the Erie policy of anticipating 
the component requirements of the future, the 
Erie Transcap capacitor is now added to our 

ever-increasing range of components for use 
with transistors. 

Designed specifically as a small, reliable, 

high capacitance, low voltage, coupling, and 
by-pass capacitor, the Erie developed Trans-
cap is manufactured entirely at our Great 

Yarmouth factory. 
Style T, shown here in its actual physical 

size, is but a forerunner of the wide range, in 
differing  values and voltages, which will 
ultimately emerge. 

I, HEDDON  STREET,  LONDON,  W.I 

T el e p h o n e:  R E G e n t  64 3 2 

FACTORIES 

Great Yarmouth and Tunbridge Wells, England: Trenton, 

Ont.,  Canada:  Erie,  Pa.,  Holly Springs, Miss., and 

Hawthorne, Cal., U.S.A. 

*R.g,nered Trade Mark 

13 
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WE SEND THE BEST OF BRITAINS 11141 EVERYWHERE 
U , 111  

I Q I  PLEASE N OTE —Prices quoted subject 
in  to alteration in accordance to those El  advertised by manufacturers at time 

of receipt of order.   

* REC ORDERS 

&CICA  I Vortexion W.V.B.   C I 10  3 0 
Vortexion VV.V.A.    

Brennell Mk. V    

L93 13  0 

64 gns. 
a d I  Brennell 3 Star Stereo  89 gns. 

Clarion Transistor   25 gns. 
c c  I Cossor 1601 4 Tr   37 gns. 

Cossor 60241 Tr. 3 spd  59 gns. 
Simon Minstrel le    39 gns. 

ra  I  Ferrograph 4AN   Ferrograph 4AH   81 gns. 86 gns. 
C A 1  Ferrograph 808 Stereo  105 gns. 

Grundig TK55 Stereo   92 gns. 
...  Grundig TK20 with Mic  42 gns. Im4 I Grundig TK24   55 gns. 

Grundig TK30   65 gns. 

E-1 I Philips 4 Track Stereo 
Philips 4 Track EL 3542  59 gns. 

EL 3536    92 gns.  $276 
iIII C I  Philips 4 Track   34 gns.  $102 

Reflectograph "A" i Tr  105 gns.  $315 

I•  I  $189 

Reflectograph "B" 1 Tr. 115 gns.  5345 
Stuzzi Magnette    59 gns.  5177 
Stuzzi Tr-corder   63 gns.   

4=1/ II  * DECKS 
Wearite 4A mono    £36 10  0 
Wearite 48   £41 10  0 

28 gns. 
Brenell Stereo Deck    £33 16  0 
Brenell Mk. V 

$268 
$315 
$192 
$267 
$75 
$111 
$127 
$117 
$243 
$258 
5315 
$276 
$126 
$165 
$195 
$117 

$105 
$119 
$84 
$101 

INCLUDING NEW EQUIPMENT AVAILABLE FROM 
Brenell  Pre-Amp.  and 
Amp.   £24  0 0  $69 

Microphones by Lustraphone, Reslo, 
Acos, Si mon, etc. 
• TAPES BY ALL LEADI NG MAKERS 
* SPEAKER SYSTE MS 
Quad Electrostatic   £52  0 0  $149 
Wharfedale SF13/3    £39 10  0  $113 
Wharfedale Coaxial 12  £25  0 0  $72 
Wharfedale Golden 10  £13 14 II  $20 
Tannoy I2in. Monitor   £30 15  0 
Tannoy I5in. Monitor   £37 10  0 
WB. 1016   0 12  3  $16 
Goodmans AL.120    £29 10  0  $84 
Goodmans AL. 100   £23 10  0  $67 
Goodmans Triaxiom  £25  0 0  $72 
Goodmans 300    Ell  5 9  $32 
Goodmans 400    £16  1 0  $41 
Kelly Ribbon Mk. 11    £10 10  0  $30 
* M OT ORS AND PICK-UPS 
Decca Stereo P.U. com-
plete   £21  0 0  $45 

Lenco GL60 Trans. Unit £27 12  6  $60 
Lenco  GL513/R,  Stereo 
P.0   £24  5 7 

Garrard 301   £22  7 3 
Garrard 4HF/Stereo P.U. £19  4 8 
Connoisseur Motor Type 

  £27 16  1 
Connoisseur, 2 sp. Motor £16 13  1 
Goldring 700    £9 14  9 
* A MPLIFIERS & TU NERS 
Quad 22-Control Unit  £25  0 
Quad II Amplifier    £22 10 

MORN ELECTRIC'S 7 

Iabove, but for single-channel working 
80 gns. _  $241 

$53  • FULL OFFICIAL RATES OF EX-
$49  CHANGE  FOR  PAY MENT  IN 
$45  ANY CURRENCY. 

• MANY ITE MS FOR 110 VOLTS A.C. 
$57  • TRANSIST OR RADI OS. 
$36  • ACCESS ORIES. 
$21  • LARGE  AND  UP - TO - DATE 

ST OCKS. 
O  $73  • PR O MPT REPLIES TO EN QUIRIES. 
O  $65  Carriage charged at cost. 

120 SHAFTESBURY AVENUE 

1961 AUDIO FESTIVAL 
Leak Stereo 20 Arnp.  £30  9 0  $137 
Leak  Point  One  Pre-
Amp.   £21  0 0  $60 

Rogers Junior Stereo   £28 10  0  $82 
Rogers Master Stereo UnitC35  0 0  $100 
Quad FM Tuner    £28 17  6  $60 
Chapman AM FM   £29  8 0  $60 
Enquiries for all ite ms by fir ms men-
tioned in this advertise ment invited. 

—  ,  
I BI NS ON " ECH OREC " U NITS  I 
BINSON STANDARD ECHOREC pre-

11 amplifier unit enables echoes to be 
I imposed on signals  between  micro-
' phone (or other source) and amplifier 
I or recorder.  3 channels available, and 
' timing  of  echoes  is  controllable. 
I Details on request.  PROFESSIONAL 
AND TRADE DISCOUNTS. 

140 gns.  $420 
Binson " Baby Echorec " similar to 

LONDON 
I W.1 

i I MI 
lMil  Tel: TEM 7587 & COV 1703 Cables: MODCHAREL LONDON 

(3 mins. from Piccadilly Circus and opposite 
Columbia Cinema) 

TELEVISION AERIAL 
COMPONENTS 

DESIGNED FOR CONSTRUCTING 

BAND I & BAND III T.V. AERIALS 

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 
Selecting at random from our new multi-page catalogue: 

• Band III Folded Dipoles (As illustrated). 

• Reflector and director rod holders. 

• Masthead Fittings for ,1", I", II" 
and 2" Masts. 

Send I - P.O. for the revised, fully illustrated catalogue to 

yfitot ri/s 14,4N1 Ltd 

• Mast Coupling Units for 2" Masts. 
• Insulators, Both Rubber and Plastic 

(As illustrated). 

• Alloy Tubing for Elements, Cross-
boom and Masting. 

MARLBOROUGH, WILTS. Phone: 657 8 
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ENTH OVEN 
covers the whole range of solders 

All these Enthoven solder 
products, and many more, are 
fully described in the redesigned 

Enthoven booklet. 
Send for your free copy now. 

ENTHOVEN SOLDERS LIMITED 
Sales Office & Works: 
Upper Ordnance Wharf, Rotherhithe Street, 
London, S.E.16.  BERmondsey 2014 

Head Office: 
Dominion Buildings, South Place, London, E.C.2. 
MONarch 0391 

Superspeed solder in ail types and sizes 

2  Washers and preforms for every application 

3  Lacquer, flux, and thinners for printed circuits 

4  Preservative, metal, and Tricene de-oxidant 
for printed circuits 

5  Solder ribbon, cored, or solid 

If you're faced with any soldering problem, get in touch 

with Enthoven. Our advice is free, and our wide range 

of products covers every possible application. Enthoven 

have 150 years experience of smelting and refining non-

ferrous metals; you can rely on us for materials of 

consistently fine quality. 
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The congested bands call for BANDSPREAD 

. more BANDSPREAD 

. and still more BANDSPREAD 

DYST3NE "888A" 
COMMUNICATIONS  RECEIVER 

provides the answer! 

PRICE  £110 
Shop Hours 9-5.30 (Thursday 7 p.m.) Saturday 9-1 p.m. 

Ar m, 1961 

The Amateur Band Operator will find in the 
superb EDDYSTONE "888A" the complete 
answer to bandspread problems.  This care-
fully designed equipment was developed and 
engineered specifically to meet his require-
ments. Write now for fully detailed brochure, 
free and post free. 

Our H.P. terms are fair and reasonable with only a 6% interest 

charge for 12 months. The "888A" cash price £110, works out 

at £22 deposit followed by 12 monthly payments of C7/15/6 (or 

18 monthly payments of £51617).  Any apparatus or group of 
apparatus can be similarly accommodated. 

Another Webb's service to the amateur 

Webb's  LOG  BO OK 
for concisely recording signals heard and con-

tacted.  112 pa ys of high quality paper, semi-

stiff manilla covers, excellent value. 

Price 5/3.  (6 - per U.K. post). 

I. . . from stock at 

M AI N EDDYST O NE DISTRIB UT ORS IN LO ND O N 

14 SOHO STREET, OXFORD STREET, LONDON, W.1 

Telephone. GERrard 2089/7803 

KOLECTRIC AUTOMATIC 
COIL WINDING MACHINES 

The types Al/LB and AX/LB can be supplied 
with special revolution counters to stop the 
machines automatically, in conjunction with 
a solenoid mechanism on the A.C. motor, 
when the required number of turns have 
been wound. 

Full details on request. 

Capacity—For one or more 
coils, up to total length of 12 
inches and 5" diameter. 

Type Al LB (25-50 SWG) 
Type AX LB (19-46 SWG) 

KOIECTRIC 

73 UXBRIDGE ROAD, EALING, LONDON, W.5. Telephone: 
Eal nn 8322 
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W hy struggle with M ains Voltage Fluctuation ? 

If you have any problem involving a.c. voltage 

regulation, the solution is to call in 'Advance' — 

the Constant Voltage Transformer specialists. 

Investigation of your problem may prove that a standard 

type V̀olstat' will meet the case; or maybe, a special 

design is called for. In either event, the wealth of experience 

gained by 'Advance' over many years in probing every 

aspect of mains stabilization provides the surest, quickest, 

and certainly the most economical, solution to your difficulties. 

VOLSTAZ 
CONSTANT VOLTAGE TRANSFORMERS 

'VOLTAGE STABILIZATION' 
This 'Advance Booklet gives authoritative 
Information on 'Advance' Constant Voltage 
Transformers, and the service available 
to deal with your particular voltage 
fluctuation problems. 
Send for a copy. 

POST THIS COUPON TODAY 

4 e i v a n e e  COMPONE NTS  LIMITE D 

M AINS STABILIZATION DIVISION 

ROf ClUCK ROAD • HAINAULT • ILFORD • ESSEX • TELEPHONE  HAINAULT 4444 

TO D84 

TO ADVANCE COMPONENTS LIMITED, 

ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX 

Please send me a copy of your booklet 

" Voltage  Stabilization " by  " Advance." 

NAME   

POSITION    

COMPANY   

ADDRESS   

  W84 
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Makers of High Voltage Test I 
Sets and other Electronic Equip-
ment for H. M.  Government. 

POLYSTYRENE CAPACITORS 
AXIAL  LEADS  OR  VERTICAL  MOUNTING 
AT  NO  EXTRA  COST  (as  illustrated) 
A great advance in manufacturing techniques has resulted in a 
capacitor of exceptional reliability and performance, which is 
now available in the U.K. for the first time in large quantities. 

Capacity Ranges .. From 20pF to 25,000 pF. 

Tolerances  ± 20%; ± 10%; ± 5%; ± 2.5%. 
Voltage Ranges  25 V. D.C., 125 V. D.C. and 500 V. 

D.C. 

Full technical data and prices from Sole U.K. Agents: 

WAYCOM  LIMITED 
16, DUKE STREET HILL, LONDON, S.E.1.  Tel: HOP 25389. 

HETERODYNE FREQUENCY 
METERS 

Sole Manufacturers 

BRITISH  MANUFACTURED 
Designed and built to rigid services specifications. 

TYPE T75. 
Frequency Range: 85 to 1,000 megacycles. 
TYPE T74. 
Frequency Range: 20 to 250 megacycles. 
Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween — 20' C. to +70' CO. 

Crystal-controlled, portable heterodyne-type Frequency Meters used 
for Field testing and measurement of pulsed modulated, or C. W.R.F. 
transmitters, receivers and signal-generators. 
Mains Operated Power Unit available as optional extra and designed 
to fit into the battery compartment. 
Reconditioned and calibration-checked B.C.221 Frequency Meters 
range 125 Kc!s to 20 Mc's still available. 
Provisional specifications on a new wide-range, very high 
accuracy Frequency Meter and also an instrument covering the 
range 100 Reis to 1,000 Mcis (higher under favourable condi-
tions) available on request. 

A 

INSTR U ME NT 

Complete Specifications on application [9: — 

TELE MECHANICS  LTD 
(Instrument Division Dept W.W.S) 

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND. 
Telephone: Totton, Southampton 3666  Cab:es: "Teleset," Totton, Southampton 

Agents: Some overseas territories still available. 
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Vacuum formed 
controlled edge 

BASS DIAPHRAGM 
with plastic 
termination 

providing smooth 
low frequency 
and mid-range 

output from 30 cis. 

HIGH 
FREQUENCY 
RADIATOR, 

lutomatic mechanical 
crossover. Fitted with 

terminators. 
Controlled low 

distortion output. 
up to 16,000 cIs. 

Here's why 

FOR OVERSEAS READERS ONLY 

Long throw precision 
wound aluminium 
VOICE COIL; for 
clean bass and 
extended H.F. 
performance. 

High efficiency slug 
type closed field 
MAGNET SYSTEM / using Alcomax III 
= Pet 

Rigid die-cast 
CHASSIS, combining 
strength with maximum 
open area. 

Cr 0 CO L) WI Pk 1%1 

AXIOM 350 makes Sound Sense 
There is no compromise on essentials in the design and 

construction of the Axiom 350. Everything necessary to 

ensure a very high standard of reproduction has been 

incorporated, and no " features " have been included for 
"sales value" alone. Consequently the Axiom 350 offers 

you the best performance value you can obtain for your 

money — make your own comparisons and find out just 

how true this is. A very wide frequency range (30-16,000 

c/s) it achieved with minimum distortion, and power 
outputs of up to 20 watts (40 watts U.S.A.) can be handled 

with ease. The massive magnet assembly fitted to the 

Axiom 350 provides a total flux of 185,000 Maxwells, 

ensuring first-class control and high efficiency. 

A TWO-WAY SYSTEM 
with the AXIOM 350 

You can at any tame use your Axiom 350 as 
the basis of a two-way loudspeaker system by 
adding a TREBAX 35XL. This is a horn-
loaded pressure driven high frequency unit 
which wall extend the response of your system 
to beyond 20,000 cis—smoothly. It is complete 
with in-built L.C. crossover network and L-pad 
level control, so wiring takes a matter of 
minutes only. 

MINEM MIIIME•••11 MII MMI.1111 =11PINP•.11 •110161111111 

-  11.11111111•11•101 •1111 •11 =1M1111111111111 MIIII 
IMMPS.I MM/1111• =  MI= 
Miff 4M 1= MMINIIIIIINNIO MINMENIIIIIIMINIEN•O 

1111111 MINIMI = MOSIO•Ml =  M ME 
M OMMII MI -11111••• •1111M =I M M EM N M 

NM NM  M M ME M•S 
IMI -M =I MINE•••11 1MENIM -11• 01111111111 

N MI 

IN = 

111 =1 

GOODMANS INDUSTRIES LI MITED. 
Axiom Works, Wembley, Middlesex, England. 
Tel:. WEMbley 1200. Cables: Goodaxiom, Wembley, England. 

Distributors in most countries including: 
EIRE: Brownlee Bros., Ltd., 32, Molesworth Street, Dublin. 
ITALY: Fratelli Romagnoli, Via Sondrio 3, MilaU.. 

Available to Overseas readers .only. 
Post this coupon for your FREE copy 
of the 'G' Range Loudspeaker Manual. 

NAME 

ADDRESS 

C 06 W W. 
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Plan ahead with the 

LINVAR SYSTEM  OF 
CABINETS, RACKS,  CASES, 

CHASSIS, TROLLEYS, 

DESKS, SPECIALS, 
etc. 

W IRELESS W ORLD 

LINVAR 
LI MI T E D 
BALFOUR ROAD, WEYBRIDGE, SURREY  Telephone 6962 

APRIT , 1961 

* PIECE PART SYSTEM 

* SCIENTIFIC COOLING 

* COMPACT STORAGE 

* MODERN STYLING 

* EX. STOCK DELIVERY 

M. R. SUPPLIES, LTD. 
(Established 1935) 

We offer only tirst-elees material at the most attractive prices and with WOmPt 
delivery.  Satisfaction assured.  Price. nett. 

CAPACITOR INDUCTION MOTORS (R.T.H. and G.E.C.1, PlOth D.P.. 2,650 r.p.m.. 
220/2.50 v. A.C.  la•ngth of holy tiln. dia.. Ain, shaft pro), Ilia  Foot mounted. 
With condenser 57 ,6 (despatch 2 64  Exceptionally tine offer. 

SMALL GEARED MOTORS.  In addition to our well-known range we can now offer 
.aualler open type S.C. units, 200J250 v. AC., final speed either 6 or 12 r.p.m. (torque 
aPProx. 6 lbs/ine.). Sloe, 5in. long by 21 in. by If in. with lin. shaft pro). Suitable for 
display work and many Industrial purpoeee.  Either speed, only 69.6 (despatch 21-1. 

MINIATURE COOLING FANS /200.250 v. AC.) with open type induction motor. 
On, by .24 . by If in. and 4iti. 4-bladed metal impeller.  Ideal for projector latop 
cooling and convector heaters. etc.. 98 6 (despatch 2!-). 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/220.. 50 Oa  Fitted with 
spindles for hours, minutes and eeeonds hand..  Self-starting, central hole Axing. 
Din. 24in., depth behind dial only tin.  Very latent model.  With dust cover. 29/6 
(despatch 1;61.  Sets of three hands to tit, In good style for 5/7in. dial. 2/6 wt. or 
8/10in. dial, 3/e•et. 
SYNCHRONOUS TI MER MOTORS  (8angamo). 200/250 v. 50 cis.  Self-starting. 
21n. dia. by 1)l, deep, 1 r.p.m.. 1 r.p.h., and 12 r.p.h., any one 37/6 (de.. 1/-1. Also 
high torque model (G.E.C.) 6 r.p.m., 57/6 (dee. 1/-1.  These are suitable for dierplay 
turntables. 

HIGH DUTY RECTIFIERS, funnel cooled, D.C. delivery 36 volts 10 omen. full-wave. 
IJmited supply at only 47/6 ea. (despatch 3/-1. 

SYNCHRONOUS TIME SWITCHES. (sangsmo) tor accurate pre-set switching opera-
tions 00 20)) 250 v. 50 cis.  Providing up to 3 on-off operation, per 24 hours at any 
chosen time, with day-omitting device lone optional).  Capacity 20 amps.  Com-
pactly housed 41n. din., 341n. deep.  With full instruction.  2,51616 (deepatch 2/6 , 
Also Smith'. Relyon Twin-circuit model 2o-amp. switching, 27/8/. (de.. 2161. 

EXTRACTOR FANS.  A very popular line.  Well-made units at ranch lower than 
normal prices.  200;250 V. AC.. induction motor, silent running, no interference. 
With mounting frame and back grille, ready for easy inetallation. With Hun. impeller 
110in. overall dial, 200 6/.F.51.. £5151..  loin. Impeller 112in. overall).  240 C.F.M.. 
26/12 4,  Also minor model. 61n. overall di... 75 C.F.M.. 64112/6 (deepatch any 
one 30-

CO MPLETE SE WING MACHINE MOTOR OUTFITS.  No better job obtainable 
any price.  200;250 v. A.C./D.C.  Fitted latest rallicarr.V. suppressors. Comprising 
motor with fixing bracket, foot control and switch, needle light with witch, belt. 
ete., and instructions for easy fixing to ANY machine.  The complete outfit still 
£6.15 - bleepatch 31-4 

SYNCHRONOUS TIMERS (by well-known Br)tieh maker —brand new).  Good news 
• r thoee who applied too late for first supply —a limited new delivery now available 
• 250 V. toe tt. Providing any" oil " period between 5 mins, and a hour,, witching 
" at the ••tal of the net period. Made for electric cooker, and suitable for many 
•.,; •-•  tape recorders, immersion heaters. etc.  Capacity 25 amps.. titled 

• •  liouging (in. sq. by 1)/n.  2412/6 (despatch a •1. 

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1 
(Telephone : MUSeum 2958) 

TRANSFORMERS FOR 
New Industrial Projects 

that work to specification 

First Time 

provide a sound and satisfactory economy. 

They can be obtained from: R. F. GILSON LTD. 
who provide a first class service to manufacturers 

in prototype design and small or medium scale 

production of transformers and chokes for 

Communications 

Electronics 

Instrumentation 

Automation 

Research 

Etc. Etc. 

If Transformers are your problem 

R F GILSON LTD. 
Let  Solve it I la St. Georges Road, W im bledon , 

S.W.I 9.  WIM 5695 
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Radiotelephones by ATE—a vital service for isolated communities 

The outposts of the ever expanding world of 
today are often to be found in remote, isolated 
areas. For these communities—lumber camps, 
trading posts, or even a holiday hotel in a 
beautiful snow-bound wilderness such as this, 
modern means of communication are essential. 
By means of the ATE Type 800 equipment — 
the latest in the ATE single channel VHF rural 
radio-telephone range—such remote communi-
ties can now be linked direct to the nearest 
telephone exchange and provided with full tele-
phone facilities; Type 800 is specially equipped 
with full signalling and control equipment for 
this purpose. 
Exhaustive testing under actual climatic ex-
tremes has fully proved its outstanding 
practicability and efficiency. 

Breaking the 
cold silence 

Extended frequency coverage 
over VHF and UHF bands. 

New compact cabinet-type 
construction with slide-in chassis 
for easy access and maintenance. 

Plug-in test meter facilities. 

High or low power versions to 
suit propagation conditions. 

Will work in to any type of 
telephone exchange with improved 
outband tone signalling facilities. 

Modern design conforming to 
British Post Office, Canadian 
Department of Transport and 
Crown Agents' Specifications. 

TYPE 800 
ATE Radiotelephones are used by 
industrial, agricultural, civil and mili-
tary enterprises —and by research 
and survey teams in 60 countries. 

If you would like to know more about this new mains operated equipment or its battery oferated counterpart, the Country Set, 
write for full particulars to your loco representative . . or send for Bu Jelin RE B 410/I 

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD 
STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. TELEPHONE: TEMPLE BAR 9262 

ATI4071 
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1114igt, IF YOU 
111  WANT 

II A WAVE GUIDED 

W a  . . . a radar wave directed through 
a complex layout often in restricted 
space, call in Ẁaveflex' —a unique 
advance in waveguide technique. In the 
Waveflex' range of Flexible Waveguides 
are the answers to a hundred-and-one 

problems of complicated waveguide 
plumbing. 

The three types of WAVEFLEX Flexible Waveguides— 
Twistable —flexible in E and H planes, 
and twistable about the longitudinal 
axis. 
Non-twistable—flexible in E and H 
planes. 
Premoulded Twisted—flexible in E 
and H planes, with a built-in longi-
tudinal twist. Premoulding relieves the 
end connections of all twisting stresses, 
and the angle of twist can be much 
greater than with ordinary twistable 

guides. 
Manufactured under exacting scru-
tiny and tested to strict Government 
specifications. 
Ideally suited for use in pressurised 
systems, remain stable when bent 
or twisted, unaffected by extremes 
of temperature. 
Performance covers a broad band. 
'Type approval' has been given by 
the Royal Radar Establishment 
and the Admiralty. 

Waveflex guides are available in a range of lengths 3" to 36" 
fitted with standard flanges. Special lengths and flanges cart 
be made to order. An additional range of short guides, under 
6", are particularly useful as tnalalignment units and 

vibration decouplers. 
Write for full technical details to:— 

GABRIEL  MANUFACTURING CO. LTD. 
Newton Road, Torquay, Devon. Telephone: Kingskerswell 3333 

A MEMBER OF THE TECALEMIT GROUP OF COMPANIES 

WAV213122 
FLEXIBLE AND TWISTABLE WAVEGUIDES 

All goo  se d au 

Itadioopores 

qua lity components 

tor design 

development and 

prototype V4Ork 

Radiospares  components  are 

delivered absolutely "by return" 

BROOKES a fi a€5" 

mean 
• Illustrated above 
are 
Left: 
Type G.2 Crystal 
Unit.  Frequency 
62 kels. 
Right: 
Type G.1 Crystal 
Urn..  Frequency 
100 kels. 

BROOK ES 

DEPENDABLE 
frequency control 
ALL Brookes Crystals are made to 
exacting standards and close tolerances. 
They are available with a variety of bases 
and in a wide range of frequencies. 
There is a Brookes Crystal to suit your 
purpose —let us have your enquiry now. 

Brookes Crystals Ltd 
suppiie,„ to M mstry of Supply, Home Office. B.B.C.. etc. 

LASSELL STREET, GREEN WICH, S.E.I0 

Phone: Greenwich 1828 
Grams: Xtals, London, S.E.I0  Cables: Xtals, London 
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LATEST 

O rCr: 

Clk 

S31 

D31 

IN  A  FA M O U S 

• 24.2 

S 42 SERVISCOPE 
1. • 

THREE YEARS A GO we offered the first SERV1SCOPE * to Industry with notable 

LI NE 

=42 -a'4•44•;*:'-̂ 

success. Last year we Introdiced a double bea m version and again acceptance was Im mediate. 

Now we extend the range still further with the new S.42, a high perfor mance version of the original 
Serviscope with many outstanding features. 

•  4" spiral P.D.A. C.R. tube operating at 3.7 Ky. 
•  Increase gain —maximum sensitivity 10 mV. 
•  Unique extendible light hood. 
10  Pulse bright-up for single stroke working. 
•  H.F. synchronisation compatble with Y ampli-

fier performance. 

Accurate calibrated Input attenuator. Wide range calibrated 
time base (down to 5 sec/cm. if necessary:. X expansion control 
to 10 dia. D.C. coupled flyback banking. Versatile triggering 
circuit unique to 'Serviscopes'. Illt.mhated graticule. Weight: 
18 lbs.  Price: £92. 

Basically the same rugged, lightweight, versatile instru-

ment as ts well-tried predecessors, the S.42 has the 
ability to meet more exacting demands with its high 
writing speed and additional h!gh gain facility. Evolved 

originally for computer development and servicing, the 

S.42 has special applications wherever pulses have to 
be measured at low repetition rates, for example, a 

single shot112 sec. pulse can be seen and photographed. 

In addtion, it has general applications throughout the 
electronics industry. 

ITELEQUIPIVIENT < 0 > 

* 'Serviscope' is the registered trade mark of 

TELE Q UI P ME N T LI MI TE D 313 Chase Road, Southgate, London, N.14, Telephone: Fox Lane 116 6 
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COYNE'S NEW 

JOB TRAINING BOOKS 
Put Money-Making 

Time Saving Know-how 
At Your Fingertips! 

Answers ALL Servicing Problems QUICKLY 
Makes You Worth More On the Job! 

No. 

Pin-Point 

TV troubles 

in 10 minutes 

Find the exact sound or 
picture  trouble  in ANY 
'IV  set  from  700  possi-
lelities!  Latest edition now 
has 332 pages of solid TV 
servicing information; 300 

diagrams, check chsrts.  316.  Postage 1/-. 
SPECIAL OFFER 

Circle Book No. 6 on coupon, send only 16/3 
after 7 days, and 16/3 in 30 days, making a total 
of 22/6 including postage. 

No. 9 

Pin-Point 
Transistor 

troubles in 12 
minutes 

Trouble-shoot  every 
type of circuit in ALL 
transistorized  equip-
ment!  525 pages; hun-
dreds  of  illustrations; 

120 check charts.  47/6. 
postage 1/6. Circle Book 
No. 9 on coupon. 

FREE TRIAL OFFER! 

Jut Like H aving An Electronic. Expert Right At Your Side 
Shows you the way to easier TV--Radio repair—time saving. practical working knowledge that helps you get the 
BID money! How to install, service and align ALL radio and TV sets, even colour TV.  FM and transistorized 
equipment. New photo.Lustruction shows you what rnakes equipment " tick." No complicated maths or theory--
just practical facts you can put to use Immediately right in the shop. or for ready reference at home. 

Try any four books on No Risk fret trial offer 
No. 1—EVERYTHING ON TV-RADIO PRINCIPLES!  300 pages of practical explanations: hundreds of illus. 
tratlom.  26/-. 
No. 2—EVERYTHIN0 ON TV-RADIO-FM RECEIVERS! 403 pages; fully Illustrated.  26,-. 
No. 3—EVERYTHING ON TV-RADIO CIRCUITS! 336 pages: hundreds of illustrations. circuit diagrams. 26 ,-. 
No. 4—EVERYTHING ON SERVICING INSTRUMENTS!  How they work, how to MU! them. 364 pages: illus-
trated.  26r.. 
No. 5—EVERYTHING ON TV-TROUBLE-SHOOTINTOI Covers all types of pets. 437 pages: Illus.. diagrams. 34 
No. 6—TV CYCLOPEDIA! Quick awl concise answer. to TV problems in alphabetical order. including UHF, Colour 
TV and Traneistors: afti page.. 47/6. 
No. 7—TRANSISTOR CIRCUIT HANDBOOK!  Practical Reference covering Transistor Application.: ever 200 
Circuit Diagrama, 410 paree.  39/5. 
No. lit—REFERENCE MANUAL OF TRANSISTOR CIRCUITS t Milliard)! Features 60 Circuits von ran build. 
3104 Poe...  12 6. 
Just m ail coupon for free trial. Alter 7 days send only low price or return books and pay nothing. If yen keep more 
than one book send fl after 7 days and Li each mouth until completed ,hiaximihn (nor books). To boy one book 
send one half in 7 nay., one half in 30 days. 

BEND NO MONEY—POST COUPON NO W FOR SPECIAL OFFER. 

To SU M-TEC H B O OK C O MPA N Y 
Mail Order Divasion, DEPT. W.7. Oaten K a West-End, Southampton. Hants. 
, limb the books circled below far 7-1ay FREE TRIAL as per offer. 11 am over 21 yeare of age.) 
1  2  3  4  Ca  6  7  8  9  10 

Name    

Address    
City   County   

Tick here if full price enclosed, we pay postage. 
POST:VIP. ORDERS Ti) f.) allow If-. LI or more 1/6. 
OVERSEAS ORDERS. PLEASE PAT FULL AMOUNT. SAME MONEY BACK GUARANTEE IF NOT SATISFIED. 

Send us your enquiries for all types of 

QUARTZ CRYSTALS 
for 

RADIO FREQUENCY CONTROL 
FILTER PURPOSES 

ULTRASONIC PURPOSES 
MET ALLIZE D T O SUIT RE Q UIRE ME NTS 

A NY SH APE A N D SI ZE C UT T O SPECIFICATI O N 

PIEZO LIMITED 
26 St. Albans Rd., Watford, Herts.  Tel : Watford 27808 

with Trigger-Action 
Spring-Loaded Clips 

PRESS TRIGGER 
' TO OPEN 

" RELEASE TO GRIP 

TRANSFORMERS 
COILS LARGE OR SMALL QUANTITIES 

CHOKES TRADE ENQUIRIES WELCOMED 

SPECIALISTS IN 

FI NE WIRE WI NDI NGS 
MI NIATURE  TRANSF ORMERS,  PICK-UP, 
CLOCK AND INSTRU MENT COILS, ETC. 

VACUUM IMPREG NATI ON TO APPROVED STANDARDS 

ELECTRO-WINDS  LTD. 
CONTRACTORS TO G.P.O.. M.O.S.. L.E.B., ETC. 

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIvINGST ONE 2261  EST. 1933 

For Safety's Sake 
use AVO Prodclips 

Patent No. 748811 

Safety first every time with these patented spring-
loaded AVO Prodclips. 
Cleverly designed for use as insulated prods, they are 
invaluable for reaching and holding test points which are 
difficult of access. 
Suitable for use wit /t AvoMeter, Multiminor and Avo Electronic 
Test Meter Leads. 

Post Free 15/- per pair 

AVOCET HOUSE . 92-96 VAUXH ALL 
L T D  BRIDGE ROAD, LONDON, S. W.I. 

VICtorio 3404 (12 hoes) 
A ME MBER OF THE METAL INDUSTRIES GROUP OF CO MPANIES 
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Zafie t  SOLDERING IR ONS with built-in 

MAGNETIC TE MPERATURE CONTROL 

Important news for the Electronic Industry. 

In the past, many schemes have been devaloped 

for control of the temperature of a soldering 

iron. The need, however, has been for a depend-
able system that will control the temperature of 

the soldering iron tip.  The desired result has 

been obtained in the Weller soldering tool where 
a thermo-magnetic sensing element has been 

placed right in the tip. This sensing element is 

registered  in U.S.A. and other countries as 
" MAGNASTAT " (R). 

The unique system for controlling the temperature 
of the tip is simple.  A Magnastat, a permanent 

magnet, and a spring provide a force system for 

operation of a switch.  The switch controls the 

electrical circuit to the heating element. 

1 A 
I/1-6 3/3-2 /8  3/1-6  8' 3 a  , 16 

1 
SCREWDRIVER  PYRAMID 

IN SHORT, NORMAL, LONG REACH 

PREMIUM QUALITY 

Structural  parts  are stainless  steel,  expertly 

fabricated,  eminently  suitable  for  continuous 

line production use. 

LIGHT WEIGHT and delicate balance reduces 

operator fatigue.  A 55 watt Weller iron weighs 

only 3.3 oz. excluding lead.  HIGH IMPACT 

HANDLE stays cool. 

PREMIUM PLATED BITS automatically remain 

at a predetermined temperature.  Redressing and 

lost time at very minimum. NO OVERHEATING. 

The Magnastat is the heart of the control.  It 
is a small cylinder of special nickel-iror alloy 
embedded in the tip.  When tip temperature is 
below the design level, the Magnastat has strong 
magnetic properties and the permanent magnet 
moves toward the Magnastat.  In so doing, the 
magnet overcomes the force of the spring, closes 
the switch, and energizes the heatincr element. 
When the tip reaches the desired tempe-ature, 
the Magnastat loses its magnetic properties and 
the spring pulls the magnet away from the Magna-
stat causing the switch to turn off the heating 
element. 

The above cycle is under the command of the 
tip Magnastat at all times. The unusual thermo-
magnetic characteristics of the Magnastat control 

the tip temperature to close limits. 

1r8 
I/18  3/32 a 

Ir  3/ 
116 

CONE  SCREWDRIVER 45 

Tip Temperatures:720 680 600'470'410F 

INTERCHANSEABLE BITS permit a wide range 
of controlled bit temperatures tailored to your 
exact soldering needs. 

GUARANTEED against defects in workmanship 
and materials by one of the world's largest makers 
of quality soldering tools. 

For interesting details and prices write to 

ELSTONE  ELECTRONICS LTD. 
HEREFORD HOUSE, NORTH COURT, VICAR LANE, 
tv,mvrcruree by  LEEDS 2 
WELLER ELEKTRO-WERKZzUG' GmbH. 
BESIGHEIM, NECKAR, WEST GERMANY 
and 
WELLER ELECTRIC CORP. 
EASTON, Pa., U.S.A. 

M ADE BY / p at,  ORI GI N AT OR OF THE W ORLD'S 
SOLDERING GUN 

BEST SELLI N G 
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first and foremost 
For 50 years "Wireless World" has presented 

the best in technical journalism. For 35 years the Hacker name 

has represented the best in radio design. Now their futures 

are linked by one belief—that quality 

will always attract 

a discerning public. 

RAMBLER 

5-transistor 4 speed portable 
record reproducer 
25 guineas tax paid 

7-transistor portable radio 
26 guineas tax paid 

8-transistor 4 speed 
portable radiogramophone 
37 guineas tax paid 

all Hacker receivers and reproducers 
have large, acoustically air loaded 
loudspeakers for smooth bass response. . . 
all have one watt power audio output. 
available only from selected dealers 

HACKER RADIO LIMITED Norreys Drive, Cox Green, Maidenhead, Berks. Maidenhead 5707 

MANY MORE PEOPLE ARE USING 

C. G. S. 
VITREOUS ENAMELLED 

WIREWOUND RESISTORS 
RCSC 
Style 

CGS 
Style 

RWV4,1 
RWV4-K 
RWV4-L 

VPFI 
VPF4 
VPF10 
VPFI4 

Rating in watts 

RCSC 

1.5 
3 
4.5 
6 

Commer-
cial 

Range 

2 
4 
10 
14 

0.50 to 51(0 
0.50 to 15k0 
10 to 68K0 
III to 100k0 

• R.C.S.C. Type Approved. 

•  100% test and inspection. 

• Continuous batch sampling to R.C.S.I II. 

• Guaranteed reliability. 

• Competitively priced. 

Ask for price lists 

THE C.G.S. RESISTANCE CO.LTD 
MARSH  LANE,  GOSPORT  STREET,  LYM1NGTON  HANTS. 

Tel. Lymington 2811 

London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147 

TE KA DE 

Current production includes 
GERMANIUM • All glass diodes • HF Transistors 
• Power Transistors  • Also COPPER OXIDE 

RECTIFIERS & MODULATORS 

FULL DETAILS AND CATALOGUE FRO M 

SOLE U.K. AGENTS: 

VEOFLEN LTD. 
123a NEASDEN LANE, LONDON, N.W.10 

Telephone : DOLLIS HILL 7671 & 7881 
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SMALLER 
AND SMALLER 

AND LIES WALLER STILL! 

Modern design require ments in packaged electronic 
equip ment are more than matched by the speed and 
scope of A mphenol-Borg connector research and 
develop ment. In aircraft, missiles, co mputers and 
in instru mentation applications of all kinds, the 
complete reliability of A mphenol-Borg Connectors 
is coupled with outstanding possibilities for drastic 
space and weight econo mies. 

Write now for Catalogue IEC 3, a general survey of the 
comprehensive range. 

NOW AMPHENOL 74 SERIES CONNECTORS 

PROVIDE 12 CONTACTS IN A CHASSIS/PANEL AREA 

OF LESS THAN ONE TENTH OF A SQUARE INCH! 

AMPHENDL 

The new 96 Series Connectors are 
just r square but canto'', 12 
contacts based on .07.5" centres. 

The development of Amphenol-Borg Connect-
ors to altogether new concepts of economy In 
space, weight and size is strikingly illustrated 
below . . . 

Series  Chassis/Panel  Year 
Area for 12  Introduced 
Contacts 

26  -98 sq. ins.  1951 
57  1955 
96  -146 „ ,  1960 
74  -072 „  1961 

... the greatest na me ... the widest range 

A MPHENOL-BORG LI MITED, A MPHENOL ELECTRONICS DIVISION 

Victoria Road, Burgces Hill, Sussex. Telephone: Burgess Hill 55016. 

Amphenol-Borg Electronics Corp. Chicago U.S.A. A mphenol Canada Ltd. Toronto 9 Ontario. 
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at 
OlymPla 
Trebled in size, the Show now moves to 
Olympia to display the products of an in-
dustry which produces more than one million 
components every hour of the day. 

exhibits Include... 

co mponents, valves, tubes, se mi-
conductors, chassis, cases, fittings, 
wires, cables, asse mblies and other 
associated products for: 

Telecommunication equipment 
Radio and television receivers 
Tape recorders, gramophone reproducers and 
film equipment 

Amplifiers, "hi-fl" equipment 
Electronic computers 
Radar and navigational aids 
Measuring instruments and scientific apparatus 
Medical electronic and allied apparatus 
Process control and automation equipment 
Civil and military aeronautical purposes 
Guided missiles and military equipment 

RADI O and 
ELECTRONI C 
C O MPONENT 
SHO W 
OLY MPIA, LON D ON 
30 M AY -  2 JUNE 1961 

to a.m.-6 p.m. daily except 
Wed. 31st May, to a.m.-9 p.m. 

Admission: 3/6d. or by ticket obtainable from 
exhibitors. 

INDUSTRIAL EXHIBITIONS LTD. 
9 ARGYLL STREET, LONDON, W.i 

AT LAST, FOR ONLY £1.2.6 
INCLUDING POST & PACKING 

A really efficient Fan for use in 
Electronic Equipment 

This is what the Electronics world has been 
waiting for! At extremely low cost air-stirring 
and extraction can be easily achieved. 
Also in production we have Low-Speed Motors 
from 8 r.p.m. to 40 r.p.m.  Price and further 
details on application to: 

KENURE, HOLT & CO. LTD. 
BOY N VALLEY RD., MAIDENHEAD, BERKSHIRE 

Telephone: Maidenhead 5331-2 

WE ALSO HAVE SUB-CONTRACT FACILITIES FOR  ELECTRONIC 
WIRING AND ARE FULLY A.I.D APPROVED 

Grampian DP4 

brings 
out 
the best 
in any 
recorder 

Even the most expensive recorder will only give its best performance if a 
good quality, reliable microphone is mi. 
In the DP4, with a uniform wide frequency response from 50 it/s to 15,000 cis, 
Grampian have develoled an ontstandint moderately priced instrument 
which will please the most exacting reoordist. 
The DP4 is equally suitable tor Public Address, Broadcasting, Call Systems, etc. 

OUTPUT U M , 
DP4/1,, low impedance 25 ohms 86 dB below I volt/dyne/Cm'. 
DP431. medium impedance 600 ohms 70 dB below I volt/dyne/Cm!. 
DP4/11. high impedance 50,000 ohms 52 dB below t volt/dyne/Cm'. 

Retail Price: DP4/L complete with connector and IRft. screened lead, 17/11. 
(Medium or High Impedance models. £1. extra.) 

A complete range of stands, swivel holders, etc., is available also. 

A matching Unit (Type G7) can be supplied for adapting the microphone 
for a Recorder having a different input impedance, or when a long lead is 
required.  Retail Price COI-. 

Write or telephone for illustrated literature. 

GRAMPIAN  REPRODUCERS  LTD. 
Hanworth Trading Estate Feltham, Midd!esex.  FELtharn 2657 
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cr co co EDlvi zsT AXIOM 80 

The Hand Assembled Loudspeaker 
Why hand assembled? Because only in this way can the 
full potentialities of this remarkable loudspeaker be realised 
in each and every unit produced. The result is a repro-
ducer which can be relied upon to give an outstandingly 
accurate account of any signal fed to it, within the audible 
frequency band. 
The unique and patented construction of the Axiom 80 

is centred upon the use of a double-diaphragm moving 
assembly, the bass diaphragm being completely free 
edged, thereby eliminating any possibility of surround 
resonance. Suspension is by means of two triple 
sets of paired double acting cantilevers.These provide 
a strong radial centering action with a very low and 
linear stiffness in the direction of movement, making 

possible a bass resonance of 20 c/s.  The response 
continues smoothly from this frequency to 20,000 c/s. 
The Axiom 80 can be used in groups of two or four if 

higher power handling capacity is required. As a single unit 
it is intended to provide critically accurate reproduction 
at medium and low level. 
Full information, including cabinet designs, is included 

in Goodmans High Fidelity Loudspeaker Manual, free 
on request. 

AXIOM 80 Specification. Frequency Range: 20-20,000 c/s. 
Power Handling Capacity: 6 M USS. Fundamental Resonance: 20 c/s. 
Impedance: 15 ohms at 400 c/s. Flux Density: 17,000 gauss an 1 inch 
diameter pole. Dianwter : 9} inches. 

tOtteSell "AKIN 
PIASiti A 1. 

GOODMANS INDUSTRIES LI MITED, Axiom Works, Wembley, Middx. 
Tel: WENibley 1200(8 lines). Grams: Goodaxiom, Wembley, England. Distributors in most countries. 

PLEASE SEND HIGH FIDELITY MANUAL 
Name 
Address   

G47WW . 
In every   the greatest range — In every country the greatest na me. 

.4 
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FOUR-TRACK HEADS 
8+ HOURS OF RECORDING ON A 7 INCH REEL OF TAPE 

1 1 1 1111  RESPONSE CURVE AY 1116 INCHES PER SECOND  1 1111 

MI111111 =111PE111111 =1111111111101111 M 
111111111 =E21111111111 •11•111111110111M 
.1111111111 %11111111111111 =11111111111111 =1 

.11511111111ME111111111 =MIN111111111 
41111111 MINIIIIIIIIIIMI MI1111111111 
1111111111111•11111111 ME111111111 =11 

1000 
FREQueNcy IN CYCLES PER SEC. 

c 
-" . . .............. 

-----  _ 

Trade Export and Private enquiries invited 

P. A. MARRIOTT & CO. LTD 
284A W ater Road, ALPERTON, Middx. 

Tel.: Wembley 7493 

RECORDiPLAYBACK ERASE 

ACTUAL SIZE OF HEAD 

HEIGHT r  DEPTH r  WIDTH r 

TECHNICAL SPECIFICATIONS 

PLEASE NOTE — Heads for the Four-Track Standard are themselves 
made to record on TWO Tracks, so that with the tape reversed 
(other way up) they record a total of Four Tracks (see Diagram) 

RECORD/PLAYBACK HEADS 
Track width 
Inductance ...  ::.• 400m—H. at .041 K3ci/ns: 
Gap  
Bias Current  ...  ..•  ..•  ... 0.0001 in. 0.45-0.8mA. 
Record Current  ... 
Output  ..  30-80mA. I.4-2.5mV. (at 2 Kc/s. at 31 in/Sec.) 
Recorded Crosstalk P  ...  Better than-70 dB. 
Playback Crosstalk   ... Not measurable 

ERASE HEADS 
Track width 
Gap 
Impedance 
Volts 
Current 

Double G.;, each of (1)!0°50: 11: 
•••  2000 at 50 KO. 
•••  .. 10 V at 50 Kc/s. 

SOLDER WITH TIIE NEW 

PRIMAX and PRIMAXA 
SUPER EFFICIENT SPOTLIGHT 

SOLDERING GUNS 

PRIMAX 
60 V/ SPOTLIGHT 

90/8 ea 
—  — 

PRIMAXA 
1)0 W SPOTLIGHT 

11018 e. 

Distributors: S. KEMPNER LTD., LONDON, W.1 
29 PADDINGTON STREET, Tel. HUNter 0755 

Uses 150 photographs to show 
television screen faults and 
explains how to remedy them 

I orr.elinq 

TELE\ IsloN 

PICTUR1  1 1 11 1 is 

at •••••• •• •• • 41  4111.1.  -----

- 

Correcting 
Television 
Picture 
Faults 
John Cura and 

Leonard Stanley 

Uses 150 remarkable photographs of actual 
faults appearing on a television screen to 
enable a quick diagnosis of trouble.  The 
accompanying text explains what action can 
be taken to remedy these faults—in simple 
language for the ordinary viewer, and with 
details of a more technical nature for the 
service engineer. 
es net, by post 4s 7d  79pp.  4th edition. 
from all booksallars. 
Published for  Wire ess World" by ILIFFE Books Ltd. 
DORSET HOUSE, STA MFORD ST., LONDON S.E.1 
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The Painton 

fl..1x1POT 
SUI31411•11ATURE ADJUSTABLE, 

VOIEbITIOINAETER 

Witeviontld 

4( Stable settings 

-0c fine a t t 
sclevidtivet  djusmen 

* Space saving 

tellet 4( Rapid delisieq 

11‘11411/6  rpt/ 

P ai nt o n • & iFoo. 11:71t.Td1:1 

t(TeT:33:51:1(iinge? • Glarasl•Ceill'Iottharciptosi 
Ie1ev. 31516 
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NE W Griffin - Andec 

GRID-DIP 
METER 
18 -210 Mc/s 

A Convenient Portable Battery Operated 
Instrument Designed for the Radio Amateur and 
General Laboratory Use. 

• for Accurate measurements of Resonances 
in tuned circuits, antennas etc. 

• as a sensitive wavemeter 
• as a signal generator 

Frequency range covered by a set of six 
plug-in coils. 
Grey hammer-tone finish 9i" x 21" x a-
plus cover. 
12224. Price 12i Gns. (without batteries) 
post free (remittance with orders) 

Griffin & George (Sales) Li mited 

Ealing Road, Alperton, Wembley, Middx. PERivale 3344 

Fully welded construction 
ensures absolute contact reliability 
at minimum voltages 

WAS 

Dependable miniature electric 
contacts with welded connec-
tions and electrodes 

For every application 
in the field of radio 

(transistorised  receivers), 
television and general elec-

trical engineering. 

Eminent7y suitable where maxi-
mu m  contact  reliability  at 
mini mu m voltage is required. 

Please write to: 

WITTE & SUTOR GmbH. 
Murrhardt Wurttemberg, 

Western Germany. 

"SIMPLEX"  SOUND  HEADS 

STANDARD 
TRACK 

M ONAURAL 
R/P 

Gap .0002. 

.55 Inductance at I Kc. 

7.5 Mv. output at IKc. 

Fully Modulated Tape. 

STANDARD 
TRACK 

FOUR TRACK 

Stereo or Monaural op-
eration. 

R/P 
Gap .000125. 
.55 Impedance at I Kc. 
3 M/v Output at I Kc. 
0 to + 6db at 10 Kc. 
Fully modulated Tape. 

ERASE 

Dual Gap. 

20/25 v. at 55 Kc. 

Inductance 6 Mh at 60 Kc. 

—70db at I Kc with I VA 

ERASE 

Dual Gap. 

Impedance 350 ohms at 
50 Kc. 

—70db with .6/1.0 VA. 

M ONAURAL HEADS 

designed for 

D.C. operation 

also available. 

Full specification, technical data and samples to the trade 
on iequest. 

TAPE  HEADS  LTD. 
(formerly Pradmacic Production% Ltd.) 

124, ALBERT ROAD, BIRMINGHAM, 21 
ENGLAND 

HOME AND EXPORT ENQUIRIES INVITED 
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PRECISION TUBES z rTHE SYLVAN1A-THORN 

.  RANGE 
iy  1 t it 

fits everyone's precise requirements 
ii 

I. 1 

Sylvania-Thorn  make the largest range of helical FDA CRTs 

In the country -13 different kinds in all. This means that when 

you require a precision CRT - Sylvania-Thorn has one to meet 

your precise requirements. All these tubes are made to de-

manding standards of accuracy, and wIth the closest regard 

to the instrument maker's needs. Each Is specially designed 

for wide band width working and high-speed oscillography. 

Each employs a spiral post deflection accelerator, giving 

exceptionally high deflection sensitivities. No-

where else will you find such a choice - or a choice 

of such fine tubes. • at 7.5 kv  Sy 2.50 ak',  Se 0 vicm  Sensibility bette than 0.1 4 vline width 

WRITE FOR FULL DETAILS TO SYLVANIA-THORN COLOUR TELEVISION LABORATORIES LTD • GREAT CAMBRIDGE ROAD • ENFIELD • MIDDLESEX 

y  1   

MAIN TYPES (Typical Operating Conditions) 

Face Diameter 

Type No. 

Final anode 
voltage 

5" 

2S5C 

12 

5" 

SESA 

10kv 

5"  5" 

SESB 1 SE5D 

10kv I 1014 

5" 

SESE 

10kv 

4" 

SE4A 

8ky 

4" 

SE4B 

4ky 

3" 

SE3A 

4kv 
& PDA Ratio 4.8 6.67 6.67 12 12 4 4 4 

Screen Area 
cmsx cms 8x10 6x10 4x10 4x10 6 x 10 5x8 5x8 5e6 

Y sent. vicm 15 10 7 3.5 5.5 15 7.5 7.5 

X sans. vicm 33 30 30 14 14 48 25 27 
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THE 
PEMBRIDGE 

COLLEGE 
OF ELECTRONICS 

offers training in 

RADIO 
TELEVISION 

AND ELECTRONICS 

ATTEN DIN G C OURSE 

Full-time One Year Course in Radio and Television. 

College course in basic principles for prospective 
servicing engineers. 

Next course commences 18th Aprj 1961 

This course is recognised by the Radio Trades Examina-

tion Board (R.T.E.B.) for the new Servicing Certificate 

examinations. 

H O ME-STU DY C OURSES 

A. Radio and Television Servicing. 

(1) Introductory course. 

(2) Basic course covering R.T.E.B. Intermediate Radio 

and Television Servicing Certificate examination. 

B. Courses in Radio, Telecommunications and Mathe-

matics up to City and Guilds Telecommunication 

Technicians' Final Certificate. 

For details, write to: 

The Principal, P11 

T HE PE NIE MI D GE C OLLE GE 

O F ELE CT R O NI C S 

34a Hereford Road, London, W.2 

Pc II 

TRANSISTORISED 
CONVERTORS 

HIGH EFFICIENCY —over 80%. 

Up to 400 watts -800 watts intermittent. 
MANUALLY CONTROLLED FREQUENCY 50 cs-
60 c s-400 c s. 

REED TYPE 50 c s FREQUENCY METER fitted 
to some models. 

MARINE-AIRCRAFT-MOBILE use. 
POLARITY REVERSAL PROTECTION. 

PROVISION FOR REMOTE CONTROL. 

SQUARE WAVE AND SINUSOIDAL. 

Standard  range  available  ex-stock  for  TV., 
Fluorescent lighting, OSCILLOSCOPES, etc. 
FROM I2V, 24V, 32V, 50V. 

D.C. 

CONVERSION 

SPECIALISTS 

VALRADIO  LIMITED 
DEPT. W. W. C. BRO WELLS LANE, FELTHAM, 

MIDDLESEX. 
Telephone  Feltham 4242. 

Volatile and Stere030noseope are the registered trade marks of Volatile Ltd. 

Mechanical Relay Latch 
FOR 

P.O. TYPE 

3000 
This latching device 
enables  the  P.O. 
3000 type relay to be 
held in the closed 
position  when  the 
coil is de-energised 
smcl  until  manually 
released. 

Does not Impair the 
versatility  of  the 
contact  arrange-
ments, nor affect the 
normal  mounting 
position. 

• 

WILL TRIP 

AND H OLD 

O N A.C. 

IMPULSE 

illustrations 
show 3000 Type Relay 
fitted with "Remote" or 
" Local " release latch. 

‘f-t 

EITHER TYPE CAN BE FITTED TO YO UR 
EXISTI NG  3000  TYPE  RELAYS  IN  A 
MATTER OF MIN UTES. 

Please send for illustrated leaflet 

RELAYS UNISELECTORS KEY SWITCHES TO SPECIFICATION. 

fa-et" -60 -a&e ( Melet  ) a 
DEPT.' W:) TU D OR PLACE , LON DO N, W.1 

TELEPHONES: MUSEUM 7960  LANGHA M 4821 
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LOUD-SPEAKER MANUFACTURERS 

FOR THE RADIO INDUSTRY SINCE 1930 

REPRODUCERS AND AMPLIFIERS LTD. 

W OLVERHAMPTON ENGLAND 

TELEPHONE:  22241,2 3 4  CABLES:  AUDIO 
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E FRE ill  " BM US MINERS — THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156-page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio St Elec-
tronics Courses, administered by our 
Specialist Electronics Training Division— 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 

" NO PASS — NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book.  If you arc 
earning less than £25 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today --FR EE. 

WHICH IS YOUR 
PET SUBJECT? 
Mechanical Eng., 
Electrical Eng., 
Civil Engineering, 
Radio Engineering, 
Automobile Eng., 
Aeronautical Eng.. 
Production Eng., 
Building, Plastics, 
Draughtsmanship, 
Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 
A.M I.Mech.E. 
A.M.I.C.E. 
A.M.I.Prod.E. 
A.M.I.M.I. 
A.I.O.B, 

A.F.R.Ae.S. 
B.Sc. 

A.M.Brit.I.R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc.. etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E. M.I. Institutes) 
(Dept. SE/22 ), 29 Wright's Lane, London, W.8 

pah vic a,  INCLUDING 

EQUIPMENT  TOOLS! 
Basic Practical and Theore-
tic Courses for beginners in 
Radio, TV., Electronics, Etc., 
A.M.Brit.I.R.E. City & Guilds 
Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio & Television Servicing 
Practical Electronics 
Electronics Engineering 

Automation 

The specialist Elec-
tronics Division of 
B.I.E.T.(incorporat-
ing E. M.I. Institutes 
NO W offers you a 
real laboratory train-
ing at home with 
practical equipment. 
Ask for details. 

B•I•E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NO W 
Please send me your FREE 156-page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME   

ADDRESS   

SUBJECT OR EXAM 
THAT INTERESTS ME 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 

BAKERS 45..utkvizz. 
mittwitutom RAD I 0 utgavaistaim 

New address 

523, LO ND O N ROAD, 

TH OR NT O N HEATH, 

SURREY 

Manufacturers of High Quality 
Loud Speakers since 1924 

Write for details of the 

most comprehensive range of 

High Fidelity Loud Speakers 

for Monaural and Stereophonic 

systems. 

Sales and Demonstration showrooms 

JOHN LIONNET & Co. Ltd., 
17, Charing Cross Road, London, W.C.2. 

Tel.  TRAfalgar 5575 

do this 
_L 

-r-
-N W—  — Of-

70 7 

1  I — 
) 0 

. .9 1 1./ . 76 

, 2. 
37  1   

86 2 

91.1 

31.2 

as easy as ABC 
Special Stencils— like this 
electrical one—are just part 
of the wide U N 0 range. 

everyone can use 
(lino) STENCILS 

A. West & Partners Ltd. 
684, Mitcham Road, Croydon, Surrey 
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The QF41 Cell 

already used 

throughout the world 

has been chosen for 

the D7 Series of 

Decca Marine Radar. 

for Marine Radar 
A comprehensive 

range of T.R. Cells is 

available covering 

frequencies from 

1,000 Mc/s. to 35,000 

Mc/s. Write for 

further information. 

FERRANTI LTD  • KINGS CROSS ROAD  • DUNDEE Tel: DUNDEE 87141 Elerranti 
DS/T.67 
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LONDON'S LEADING 

EQUIPMENT • 

STOCKTAKING SALE! 
Fantastic reduction in Transformers, chokes. 
speakers, potentiometers, plugs and sockets 
and many other electronic components too 
numerous to list. 
Regret callers only. 

SPECIAL OFFERS! 
PNEU MATIC LID STAY with pressure 
adjuster.  Heavy duty,  10/. complete. 
P. & P. 1/6. 

" ROLA " 7 x 41n. elliptical speaker 
3-5 ohms.  ONLY 13/6.  P. & P. I 6 

" ELAC " 64 inch round speaker 14 6. 
P. & P. 1/6. 

PARTRIDGE TRANSFORMERS 110v. 
primary 250-0-250 60 mA. 6.3 v.2 A. 5 V. 
2 A. 21/.. 

CH OKE SOH. 25 mA "C" are 7/6. P. & P. 
1/6. (Greasham Transformers Ltd.) 

Choke 10H 250 mA. Potted "C " Core, 
2S/-. 

Choke 201-I 50 mA. Potted, 15/, 

Choke I6H 120 mA. Potted " C " Core 
20/.. 

Choke SH 100 mA., Potted, 5/6. 

Choke SH 300 mA. Potted, 12/6. 

Rectifier 300 v. 300 mA., 13/6. 

STOCKISTS OF   

ACCESSORIES • MATERIALS 
 GOODS SENT TO ALL PARTS OF THE WORLD 
JASON CONSTRUCTIONAL KITS 
"EVEREST" PORTABLE RADIO.  Super 
model, 7 transistors with 3 gang tuning and 
RF stage, efficient speaker and attractive case. 
Kit £15/18/9.  P. & P. 3/6. 
" MERCURY"  Switched FM/BBC/ITV TV 
tuner of simple design with AFC for cabinet 
mounting.  Price of complete kit with valves 
less power pack, £I1/14/6.  (Power Pack kit 
£2/141- extra). P. & P. 3/6. 
AUDI O GENERATOR AG.10.  Capacity 
tuned Wien bridge gives good stability from 
10 c.p.s. to 100 kcis. sine/square wave output. 
Kit £15/19/.. P. & P. 3/6. 
OSCILLOSCOPE OG.10. Push-pull scan on 
X and Y plates with an X bandwidth of 10 c.p.s. 
to 1.5 Mc/s.  IdB. Kit £22/10/-. P. & P. 3/6. 
ATTEN UATOR A.A.I0.  Calibrated in dB 
giving any reading between IdB and 110dB. 
Uses 1% resistors.  Kit £7/15/-.  P. & P. 3/6. 
CRYSTAL CALIBRATOR CC M.  Com-
plete with crystal oscillator and audio output. 
so that signal generators in the range of 100 
kc/s.-200 M O. may be accurately checked. 
Kit £19/191-.  P. & P. 3/6. 
W.I 1 W OBBULATOR KIT.  Produces a 
frequency modulated signal for alignment of 
F.M./A.M. including 465 kc/s.  I.F. and TN. 
Sound and Picture channels, £14/19/..  P. & 
P. 36. 

PAINTON  PLUGS  AND  SOCKETS. 
Full range in stock.  Send us details of 
your requirements. 

LARGE STOCKISTS OF 

COMPONENTS & EQUIPMENT 
by well-known Manufacturers including:-

• A.B. METAL PRODUCTS  • AVO  • 
BELLING-LEE • BULGIN • COLVERN 
• DUBILIER • ERIE • M ORGAN1TE • 
M ULLARD  •  PAINTON  •  T.C.C.  • 
WEL WYN • WESTINGH OUSE 

STEEL METER CASES 
4 x 4 x 4in. Sloping Front   10  6 
5 x 5 x 81n. Sloping Front   16  0 
6 x 6 x I2in. Sloping Front   LI  5 6 
4 x 4 x 2fin. Rectangular    8 6 
6 x 4 x 3in. Rectangular   10  0 
8 x 6 x 3m. Rectangular   12  6 
0 x 6 x 24in. Rectangular   14 6 
Ox 7 x 7in. Alum. Panel    LI  7 6 
2 x 7 x 7in. with Alum. Panel   LI 14 0 
4 x 7 x 7in. with Alum. Panel   LI 17  6 
4 x 9 x 8in. with Alum. Panel   £2 7 6 
6 x 9 x 8in. with Alum. Panel   £212  6 
6 x 11 x Bin, with Alum. Panel    £2 17  6 
9 x 8 x I lin. with Alum Panel   £3 4 0 
9 x II x 10in. with Alum. Panel   £3 6 0 

ALSO FULL RANGE OF CHASSIS 

Chassis and Case List Free on request 

ROTARY W AFER S WITCHES 
A.B. Metal and N.S.F. Made to order.  Price 
list free on request. 

gT,Tdes4'cle..cat-cproo.f, TELE-RADIO (1943) LTD 
tock. 

Carriage charged extra  189 EDG WARE ROAD, LONDON, W.2. at cost. 

Phone: PAD 4455/6  Our only address  •  Few mins from Marble Arch •  Open all day Sat. 

KNOBS 
BETTER  BETTER 
STYLES  RANGE 

SUPPLIERS OF MOULDED CONTROL KNOBS. TERMINALS, ETC. 
OVER SIXTY STOCK PATTERNS.  ENGRAVING TO INDIVIDUAL 

REQUIREMENTS 

UNCLES BLISS & CO., LTD. 
CHERRY ORCHARD RD, EAST CROYDON, SURREY 

TELEPHONE: CROYDON 3379/6390 

A.C.  SOLENOID TYPE  SCM 
9/10ths 

FULL SIZE 

Continuous 3 ozs. at I" 

Instantaneous to 2lbs. 

Larger sizes available. 

Also-Transformers to 
7kVA 3 phase. 

It. A. WEBBER LTD • 
IS FOREST ROAD, KINGS WOOD, BRISTOL.  Phone: 67-4065 

Ger man Radio 
Television and Phono 

Exhibition 

Berlin 
August 25 to September 3, 1961 

Exhibition ground at the West-Berlin radio tower 

Information: 
German Tourist Information Bureau 61 Conduit Street, London W 1 

OM 
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DUBILIER I 
DRILITIC 
CT 000 

B pf 
300 V DC 
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D̀Li32122̀ 

Since 1912 

I CAPACITOR 

When DUBILIER commenced manufacturing 

"Condensers "(now known as CAPACITORS) 
tremendous progress has been made m 
theory, research, circuit and equipment design. 

manufacturing techniques, scientific 

and industrial applications.  DUBILIER has 

always been to the forefront as 

"makers of the worlds finest capacitors." 

DUBILIER CONDENSER CO. (1925) LTD., DUCON W ORKS, VICTORIA ROAD, N ORTH ACTON. LOND ON, W.3. 

Telephone: ACOrn 2241 (5 lines)  Telegrams: Hivoltcon, London, Telex, 

Cables: Hivottcon, London.  Telex: 25313 
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Pye at Dounreay 

The Pye Instrument Group has supplied all the equipment to the U.K. 
Atomic Energy Authority for the irradiated fuel element laboratory at 
Dounreay. In audition to supplying equipment, Pye Ltd. acted as 
consultants and designers on all matters in that laboratory relating to 
instrumentation and remote handling. The illusoation above shows 
manipulators working in conjunction with a television camera to 
handle and measure a sample from the fast reactor. 

The Pye Instrument Group consists of: Pye Atomics Division; Pye T.V.T. Ltd. Industrial Dit1.5i078 ; Faraday Electronic Instruments Ltd., 

LabgearLtd.: W.G. Pye & Co. Ltd.; Pye Telecommunications Ltd.; Unicam Instruments Ltd.; W .Bryan Savage Ltd.; W. Watson & Sons Ltd. 
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Transisto 

teaching or learning... 

TRANSISTOR LABORATORY KIT 

is the answer 
* 53 components, including 6 transistors, mounted for 
plug-in location on the circuit board. 

* 83 connecting leads terminated in non-destructiv€ 
solderless connectors. 

* Sapele mahogany carrying case fitted with silk-
screened co mponent storage tray, connector 
compartment and circuit board. 

* Handbook giving details of over 40 quantitative experi-
ments on transistors from basic characteristics to 
communications and pulse circuitry. 

£26.0.0 plus 7/6 packing and delivery In U.K. 

An extensive range of Electronic Training Equipment Including 
raassuiroa LECTURE DEMONSTRATION EQUIPMENT 13 also available 

PH I LCO ELECTRONIC TRAINING EQUIP MENT 

Write for details to: PHILCO INTERNATIONAL LTD. SOUTH STREET BISHOP'S STORTFORD, HERTS. Tel: Bishop's Stortford 971 
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£1,000 
This is the sum invested in the 

purchase of E.T.S. Data Sheets 

by English Electric Aviation 

Ltd., since official recognition 

which is as follows:— 

THE MINISTRY OF AVIATION COMMENDS THE 

USE OF E.T.S. DATA SHEETS FOR PURPOSES OF 

EQUIPMENT DESIGN IN AID OF M.O.A. CONTRACTS. " 

Your Company may also wish 

to invest in efficiency if it uses 

Joint Service Type Approved 

electronic components. 

For full details please apply to 

H. W. DAVIES LTD., 1, Newman Road, Bromley, Kent 

Telephone: Ravensbourne 8951 
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special industrial qua!" 

NE WMARKET 

TRANSISTORS 

the powertransistor of the"60's" 

NKT400 PO WERTRANSISTORS 
listed below all have cold weld closure 
for reliability and industry standard 
T03 outline 

NKT 401 24V High Power D.C. Con-
verter Transistor (6A Voltage Rating 
60V, 6A Beta 15-30) 

NKT 402 I2V High Power D.C. Con-
verter Transistor (6A Voltage Rating 
30V, 6A Beta 30-50) 

NKT 403 24V High Gain Power 
Amplifier  Transistor  (5A  Voltage 
Rating 60V, IA Beta 50-150) 

NKT 404 I2V High Gain Power 
Amplifier Transistor  (5A  Voltage 
Rating 30V, IA Beta 50-150) 

DATA  SHEETS ARE AVAILABLE DIRECT FROM 

NEWMARKET TRANSISTORS LIMITED 

HIGHER VOLTAGES 

HIGHER CURRENTS 

HIGHER POWERS 

HIGHER GAINS 

THE NKT 400 PO WER RANGE Includes units 
with these characteristics: 

6.0A Current Gains of 

6.0A Voltage Ratings 

Max. Tj Rise above 25°C 

Beta 3A/Beta 1A 

Leakage Current 

Saturation Voltage 

6.0A Base Drive Voltage 

Thermal Derating Factor 

Frequency Cut-off 

NKr  , NE W MARKET TRANSIST ORS LT D. 

EXNI N G R OA D, NE W MARKET Tel : Newmarket 3381 

60 
(volts) 60 

('c) 60 
Go 60 

(PA) 60 
(volts) .60 

(volts) .60 

(wioc) .60 
(mc/s) .60 

MEMBER OF THE 

GROUP OF COMPANIES. 
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IT •1•11) .1,1INT 

TO  M DU O CI 10. .U.G“ 

$10 ,111t 00 

0 010 ,,,,,, ON1 110V,IN4(NT 

,11.1COMPIL. C•i•Orat 

TR AN SIST O R 

R ADI OTELEPH ONE 

Mobile Ranger 
MODELS PTC 2007 A.M. 

PTC 8007 F.M. 

WM" 

The addition of a Transistor Power Supply unit to its many other leading 

features makes the Pye Ranger Radiotelephone even more attractive. 

These new Radio Telephones include many other viluable features such 

as channel spacing down to 25 kc/s, multi-channel switching and low battery drain. 

The Transistor Ranger is designed for operation in all climates. 

Please write for full details. 

Pye Teleco m munications Li mited, Ne w market Road, Ca mbridge 

Telephone: Teversha m 3131  Telegra ms: Pyeteleco m Ca mbridge 
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over 30 
new 

circuits 
are in 
the 

Mullard 
REFERENCE 
MANUAL 

OF 
TRANSISTOR 
CIRCUITS 

REFERENCE MANUAL OF TRANSISTOR CIRCUITS 

This new manual of transistor circuitry has peen preparee by Mullard engineers, as 

an up-to-date and readable volt_ me which will be of use and intere.si to technicians, 

service engineers, junior designers and electrorics students. 

It has a page size of 8.'," x 5.1,1 and ae3cribes more than 60 cirzuits —over n 

are made generally available for the first time —including both domest c and industrial 

applications. 

308 PAGES I 241 DIAGRAMS I U,K, PRICE 12s, 6d, 
PUBLISHE D BY M ULLARD LTD. 

Get your copy of the Mullard "Refere.nce Manua, of Trans stor Circuits" today fro m your rad ,0 

dealer, or order direct fro m Mullard Ltd. (postage and packing is. Od. extra ir U.K.). 

M ULLAR D LI MITE D  • M ULLARD HOUSE  • TORRINGTON PLACE  • LON D ON  • W.C.1. 

Overseas readers should enquire of their local Mullard Agents. 

MVM 10 
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"MUSH 

1 HIGH VACUUM VARIABLE 
CAPACITORS 

developed and 
manufactured in Britain 
The range comprises five types for operation in high v3Itage r.f. 

circuits which are all tunable over an approximately linear 

capacitance range. High vacuum variable capacitors offer outstand-

ing advantages over conventional air dielec sic count-n-parts:— 

* Compactness relative to high 
capacitance and  operating 
voltage. 

* Low self inductance and stray 
capacitance. 

* No electrostatic dust precipi-
tation on plates. 

* Easily demountable. 

Full information on the present 
range  is available from the 
address below: 
Further types will be added to 

meet future requirements. 

announce the first 

'ENGLISH 
ELECTRIC ' 

E.E.V. 
type 

A pprox linear Shaft turns 
in linear 

cnpacitance capacitance 
sange (pF)  range 

Max  peak  
r.f. voltage 
(kV) 

Max :.f. 
current ,  ) 
kr.m.s. 
(Al 

Max 
length 

(in ) 

Max 
dia. 
(in) 

U30/15 
U50/15 
U80/15 
U200/8 
U200/10 

5-30 
8-50 
16-80 
5.5 -206 
5.5 -206 

10.4 
10.4 
10.4 
17 
17 

15 
15 
15 
8 
10 

10 
15* 
20' 
20- 
20- 

6.5 
6.5 
6.5 
9,5 
9.5 

2.13 
2.75 
3.30 
2.49 
3.50 

* Up to 30 Mc/s t Up to 20 Mc/s 

EN G LI S H  EL E CT RI C  VALVE CO. LT D 
Chelmsford, England  Telephone: Chelmsford 3491  CFATS THROUCHOCT TI-IF WORLD 
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In April 1911, Marconi's Wireless Telegraph Company published the first 

edition of the 'Marconigraph'. In 1913 its name was changed to 'Wireless World' 

and its publishers to the Marconi Press Agency, which had been founded in 

1910 to provide a fast news service by wireless telegraphy. In 1914 the agency's 

name was changed to Wireless Press Limited and in 1924 the Company's 

interest in 'Wireless World' was acquired by the present proprietors. 

MARCONI'S  WIRELESS  TELEGRAPH  COMPANY  LIMITED, CHELMSFORD, ESSEX, ENGLAND 

117 
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THE MARK IV CAMERA CHAIN 

EXPERIENCE 
COUNTS 

 ̀

A 

",-3ER 600 MARCONI IMAGE 
OPTHICON CAMERA CHAINS 

HAVE BEEN SOLD 
THROUGHOUT THE WORLD 

Marconi's pioneered the use of the 4i inch Image 

Orthicon Camera using the tube developed by their 

associates,  the  English  Electric Valve  Company. 

Marconi's have amassed mo:e 'know-how' on the use of 

the 4 inch Image Orthicon than any other manufacturer. 

• 

110 

MARCONI 
CO MPLETE SOUND AND TELEVISION SYSTE MS 

BD 863 MARK IV 

IMAGE 

ORTHICON 

CAMERA 

EXTREME STABILITY 

Novel circuit design and careful choice of 
components give such a high degree of stability 
that operational controls have been removed 
from the camera. 

FIRST CLASS PICTURE QUALITY 

The 41 inch Image Orthicon tube gives a picture 
quality substantially better than any other type 
or size. 

LIGHT AND COMPACT 

By reducing and simplifying the camera 
electronics its weight has been held below 
too lb. and its size made correspondingly small. 

M ARCONI'S WIRELESS TELEGRAPH CO MPANY LI MITED • CHEL MSFORD  ESSEX  ENGLAND 
MID 
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" BELLING-LEE " NOTES 

No. 27 of a Series 

Power Factor 

When a steady e.m.f. is applied to 
an inductor, a current flows, its 
steady value being determined by the 

resistance of the winding, and this 
current  creates  a magnetic  field 
surrounding the inductor.  If the 
current varies, the field varies and, 
as is well known, when a field 
surrounding a coil varies an e.m.f. 
is created across its terminals; this 
is the principle of generation.  This 
self-generated or induced e.m.f. is in 
opposition  to the applied e.m.f., 
and its effect is therefore to impede 
the current producing it.  Other 
things being equal, the magnitude 
of the induced e.m.f. is dependent 
upon the rate of change of the field. 

If the applied e.m.f. is alternating, 
the maximum value of the induced 
e.m.f. occurs every half cycle at the 
instant when the current changes 
direction, for although its value is 
then zero, this is when the rate of 
change is greatest.  The induced 
e.m.f. is therefore completely out 
of step (90 out of phase) with the 
current and, since it is opposing the 
applied e.m.f., the latter must already 
be in the opposite phase.  This 
means that the current is lagging 
behind the applied e.m.f. by an 
amount depending on the character-
istics of the inductor. 

Looked at another way, it is obvious 
that while the current is increasing, 
the magnetic field is being built up, 
and as soon as the current starts 
diminishing,  the  field  begins  to 
collapse.  Energy is therefore 
alternately stored up in the inductor 
and returned to the circuit, and if 
there were no losses, the net power 
consumed would be nil. If this could 
occur, it would mean that the current 
and the applied e.m.f. would be 
completely out of phase, zero current 
occurring at the instant of maximum 
voltage, and vice versa, the product 
(power) being zero.  In practice, 
however,  some energy is always 
dissipated,  e.g.  the inductor has 
some resistance and becomes hot, 
so the current is never completely 
out of phase with the applied e.m.f.; 
the power taken, then, is given by 
the product of the voltage and the 
in-phase component of the current. 
It can be demonstrated that the 
in-phase component of the current 
is the actual current value multiplied 
by the cosine of the angle of lag. 
Thus, if the angle of lag is 90, 
the power is nil (cos 900 = 0) and, 
at the other extreme, if there is no 

angle of lag the power taken is 
the product of voltage and current 
since cos 00 = I (this is the familiar 
relationship applying to D.C. cir-
cuits, and all circuits which are 
entirely resistive). 

The ratio of power dissipated to the 
apparent power (the direct product 
of volts and amps) is known as the 
" Power Factor," and it can be seen 
that it is the same thing as the cosine 
of the angle of phase lag between 
current and applied e.m.f. Similarly, 
in the case of a capacitor it can be 
shown that the current leads an 
applied e.m.f., and its power factor 
is given by the cosine of the angle of 
lead. The power factor of an induc-
tor or a capacitor is therefore an 
index of its quality, and should 
ideally be zero. 

However, when we consider the 
goodness  of a power  converting 
device, e.g. a motor, fed from an 
A.C. supply, preferably none of the 
current passing through it should be 
wasted.  But any out-of-phase com-
ponent of the current in a circuit 
contributes nothing to the power 
output of the device, and is termed 
"wattless," although it heats up the 
conductors and the generator, em-
barrassing the supply authority. From 
the point of view of circuit efficiency 
the e.m.f. and current should be in 
phase, i.e. the power factor should 
ideally be unity, although values 
down to 0.8 are generally considered 
satisfactory.  Domestic consumers, 
who are charged for the power used, 
are not normally very interested in 
wattless current, but industrial users 
who are supplied on a maximum 
demand tariff are vitally concerned 
since their maximum demand meters 
register volt-amps.  In all cases 
where the power factor is less than 
0.8 it is desirable to improve matters 
and, since most circuits which have a 
poor power factor are mainly in-
ductive, with the current lagging 
behind the voltage, by connecting 
a capacitor of appropriate  value 
across them a wattless leading cur-
rent is taken, which reduces the net 
wattless  current  to a reasonable 
value. 

We would like to hear from any 
readers who have recently experienced 
rain or precipitation static interfen i n g 

with reception. Please mark letters 
R.P.S. in the top left corner. 

Advertise ment of 

BELLING & LEE LTD. 

Great Ca mbridge Road, Enfield, Middx. 

Flexible 

Terminal Blocks 
For 30 years or more equipment 

engineers have been looking for 

connector blocks like this, which 
avoid the necessity for bringing in-

ternal wiring through the panel or 
back plate. This is always a diffi-

cult job to perform tidily, and one 
with an element of risk as well, 

as connections may be severed 

accidentally in use. These right-
angle terminal blocks solve this 

problem neatly and efficiently and, 
being resilient, also obviate the 
chance of breakages by buffeting 
and shock. 

Here then is the complete answer 

to all such problems, providing a 
point of smooth transfer from elec-

tronic to electrical wireman. It is 

available in 32-way, divisible strips, 
conservatively rated at 2 amp — 

this rating can safely be exceeded 

by i00% or more with only a 
moderate temperature rise —and, 

like our other flexible terminal 

blocks, has vibration proof screws. 
Why not write for fuller details? 

This may be just the accessory 

you are looking for —in any case, it 
is just as well to have particulars of 

such a useful component on hand. 

Most "Betting-Lee" Products are 
covered by patents or registered 

designs or applicanons. 

BELLING & LEE LTD 
GREAT CAMBRIDGE ROAD ENFIELD. MIDDX  ENGLAND 

Telephone: Enfield 5393 • Telegrams: Radiobel, Enfield 
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DON'T 
DIG 
THAT 
DISC 

Don't be a square. Don't let your styli get 

square, either. Change them in time. 

Get with it, with the best styli — 

Acos styli. The greatest and the precisest. 

Positively the coolest, and the kindest 

to your discs. 

 • 

Acos Sapphire and Diamond 
• Styli are available for all 

current Acos and ACOStereo 
mono and stereo pick-ups 
and cartridges, and also for 

most popular Garrard, 
Collaro; BSR, Decca, 

Telefunken, Pye, Philips and 
other heads. Every Acos 

stylus is precision made and 
polished, and individually 

tested at 500 times 
magnification for perfect 
shape and finish. Yet Acos 

styli cost no more than others: 
U.K. Retail price — 

Sapphire from 6i-, Diamond 
reduced to 35/8, incl. P.T., 

available from all 
good Dealers. 

The Acos Changer Dust Bug 
slips easily over most 

changer arms and wipes the 
record clear of dust, giving up 
to five times longer stylus life 

and protecting the disc. 

ARE DOI NG THI NGS 

APRIL, 1961 

See you at 
the Audio Fair 
Dem. Room 211 
Stand 20 

USE 
ACOS 
x500 STYLI 

IN STYLI 

COSMOCORD LTD WALTHAM CROSS HERTS • TEL: WALTHAM CROSS 27331 (London subscribers please dial WS 27331) 
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"of.  kitew 
HAVE THE RIGHT CONTACTS 

MAJOR TYPE  'BPO 3000' 
The best known and most useful relay 

available. Spring sets allow from 
one make or break to 12 change-
overs.  For minute or heavy 

switching. Sensitivity 
down to 20 milliwatts. 
Adjustable for criti-
cal timing, fast or slow 
operation.  Standard 
or  Tropical  finish. 
Special  adaptations 

can be supplied. 

Transparent 
covers  for 
above  now 
available. 

O m Mi  M M .  •M M  OIMEN 

_vsEystilic" 

MINOR TYPE ' 600' (Fitted with 
double pole changeover for 250 
volts, 2 amps.) 
Ideal for simple switching operations 
where lightness, compactness and 
economy are prime considerations. 
When fitted with contacts similar to 
those of the "B.P.O. 3000" type it is 
faster in operation and release. 

and now PLUG-IN 3000 Type Relays 
Plug-in facilities in addition to all the versa-
tility and well-established, reliable features 
of the world's best known 
relays. 

* Positive con-
tact  between 
male and temaie 
pins. 

* Contacts: up to 
18  light  duty  or  , 
12 heavy duty. 

* Complete tran-
sistorized units. 

*  A.C.  or  D.C. 
operation. 

*  Transparent  or 
metal cover. 

*  Chi)  retains  re:ay 
positively in any posi-
tion. 

-  SOCKETS AND FIT-
TINGS ARE AVAIL-
ABLE FROM STOCK 
tsr  ,mmediate  as-
s iMbly o: units. 

This relay incor-
porates  15  amp. 
Micro  Switch; 
5 amp.  Mercury 
Switch and  stan-
dard 0.3 to 8 amp. 
contacts. 

Available free on request, unique calculator providing full relay specifications. 

SALES MANAGER 

2 IRONGATE WHARF ROAD, PRAED ST., LONDON, W.2 

Telephone: PADdington 2231 

Extremely advantageous quotations can be offered for quantity orders 

Contractors to Home and Overseas Governments and H.M. Crown Agents. 

PLUG-IN — TRANSISTORIZED UNIT 

Operation AC or DC Switching or Signal 
Current AC or DC 5 to 500 micro-amps-
Transfer switching current 10 amps. or 500 v. 

,I• =1 =1 i•• =i 

RELAYS FOR ALL PURPOSES can 
be manufactured to customers' re-
quirements for: — 

AUT O MATI O N 

CO MPUTERS 

BATCHI NG CO U NTI NG and PH OT O-
ELECTRICS 

TELEPH ONY and INTERC O M 
SYSTE MS 

AUT O-TI MI NG and AUT O MAT:C 
SIG NALS 

M OT OR and MACHI NERY CO NTR OL 

CURRE NT and VOLTAGE 
REG ULATI ON, etc. 



WIRELESS W ORLD  APRII., 1961 

( Plessey 

TELECO M MUNICATI ONS 
serve the airways 

Plessey is everywhere, you'll find . . . at Beirut Airport for example 
— and other major  airports throughout the world — where radio 
teleprinter terminals by Plessey form an instantaneous link between 
control towers for the exchange of vital air traffic control information. 

Plessey Telecommunications equipment is employed on a world-wide basis by Civil 
Aviation Authorities; similarly, it is used internationally by Meteorological Services. 
Behind this achievement are the extensive prototype and quality manufacturing 

resources of the Telecommunications Division, inspired by the work of a unique 
research and development organisation. The Company recognises the need to 
segregate advanced thinking from the hustle and distraction of the factory. 
Accordingly, in addition to the Group Research Laboratories at Roke Manor and 
other specialised research centres already existing in the U.K., extremely 
well equipped laboratories have recently been established at West Leigh for 

advanced Telecommunications studies. In these 
establishments, the next generation of telecom-
munications equipment is already taking shape. 
In close support at all times are the complete 

resources of the Plessey Group of Companies 
which  include unrivalled tool making and 
machining facilities, a full range of environmental 
testing and production laboratories, and the 
service  of the metallurgical and chemical 
laboratories at Caswell. 

014114 

ot4C7'. 

. itftzu mnifny-- j 
414.1flia U T T/P-......7,74%"47: *e4 4:  - 4-ZT 

4 ' 

Telecommunications Division • Electronic & Equipment Group 

THE PLESSEY COMPANY LIMITED • Ilford • Essex • Tel: Ilford 3040 

Overseas Sales Organisation: Plessey International Limited 

AS. ** 

:1?) TLhA 
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Aspects of design ' 33 
This is No. 33 in the series of articles dealing with advanced problems in circuit design 
published by The Ediswan Mazda Applications Laboratory. No. 34 will appear next 
month. We shall be pleased to answer queries arising from this or other articles. 

Reprints of the first twenty-four articles, in booklet form, are available on request. 

The use of a tetrode valve in the RF stage of a television tuner 
offers certain advantages over the more conventional double-
triode cascode arrangement.  With the tetrode the number of 
circuit components required is smaller, the layout is simpler and 
for valves having comparable mutual conductance the single 
cathode type valve can be manufactured more economically. 
A serious disadvantage of the multi-electrode valve as an RF 

amplifier for television has been its inferior noise performance 
compared with a triode. This is due to the presence of an addi-
tional noise source in the tetrode arising from the random division 
of the electron stream passing through the screen grid, the added 
noise, referred to as partition noise, increasing with screen 
current.  This subject has been dealt with more fully in "Aspects 
of Design No. 32." 
It follows that if the ratio of screen current to anode current 

can be kept as low as possible the effect of partition noise will be 
minimised and the noise of a tetrode then becomes low enough 
for this type of valve to be worthy of consideration as an RF 
amplifier for television.  While it is possible to design tetrode 
valves in which the screen current is less than 10% of the anode 
current it must be remembered that the primary purpose of the 
screen grid is, in fact, to screen the input or control grid from the 
anode and thus reduce the gt-a capacitance. Therefore although 
the screen current to anode current ratio can be made extremely 
low, with a corresponding reduction in tetrode noise, there is a 
limit to the extent to which this can be taken. 
This limit is reached when any further reduction of screen 

current brought about by opening the winding pitch of the 
screen grid electrode increases the gi-a capacitance to such an 
extent that instability may occur in operation. 
It has been found that in the case of a high slope tetrode, an 

acceptable compromise between low .partition noise and good 
screening can be obtained by designing a valve in which the 
gi-a capacitance does not exceed 0.05 pF, giving a screen to 
anode current ratio of about 12%. It is then possible to use the 
tetrode successfully without any form of circuit neutralisation 
and obtain an acceptable performance. With frame grid tech-
niques, a valve to the above specification can be manufactured 
with a high slope per milliamp of anode current resulting in a 
high gain stable RF valve with a noise performance much superior 
to that of a conventional pentode and nearly equal to that of a 
double triode cascode amplifier such as the 30L15. 
The Ediswan Mazda tetrode that has been designed along 

these lines is the frame grid type 30F27 which is a VHF tetrode 
having variable-mu characteristics for reducing cross-modulation 
effects and a nominal mutual conductance of 15 mA V at an 
anode current of 13.5 mA and a screen current of 1.7 mA. 

CIRCUIT RECOMMENDATIONS FOR THE 30F27 
The chassis layout for the 30F27 should follow the normal 

pattern for a VHF amplifier. It should have a well-fitting screen, 
going across the valveholder between grid and anode circuits and 
it is essential that the valveholder has a central earthed spigot. 
The 30F27 can be used in a circuit with either grid current 

bias or cathode self bias, the latter giving the greater degree of 
anode current stabilisation with a normal spread of valve charac-
teristics. However, stabilisation is satisfactory with grid current 
bias providing the screen supply is obtained from the lower poten-
tial end of the anode decoupling resistor (Fig. 1). This ensures 
that the screen voltage is controlled largely by the total current 
instead of being controlled only by the screen current. The high 
value of screen dropping resistor (33 k LI) prevents the screen 
dissipation being exceeded should the valve be run without 
anode voltage. This can occur, for example, in a turret tuner 
when no band-pass segment is engaged.  Moreover with grid 
current bias a further simplification of the circuit is obtained 
and a greater economy in the use of components can be effected. 
The circuit recommended for the 30F27 when using grid 

current bias is shown in Fig. 1, with decoupling resistors suitable 

Associated Electrical Industries Ltd 
Radio and Electronic Components Division 

Technical Service Department 
155 Charing Cross Road, London. W.C.2 

Tel: GER rarci 9797 ' Grams: Sieswan W Ootcont London 

I  RF TETRODE 

I  FOR TELEVISI ON 

TUNERS 

for a 200 V high tension supply.  The following points should 
be noted: — 
i. The screen voltage is dropped to 105 V to give an anode 
current of 14.0 mA with the relatively low bias voltage 
obtained from grid current which is of the order of 2 mA. 
To minimise feedback due to cathode lead inductance the 
cathode of the 30F27 is brought out on three separate 
pins, 1, 3 and 9. For this circuit pins 1 and 9 are strapped 
externally and taken to the grid circuit while pin 3 is taken 
to chassis. 
A low value inductance (about 20 rrim11) is placed between 
g2 (pin 8) and its decoupling capacitor to provide a small 
amount of regeneration on Band 111. 

FIG. I 

ECONOMY IN CIRCUIT CO MPONENTS 
WITH THE 30F27 
Compared to the double-triode cascode circuit the use of the 

tetrode with cathode bias results in the saving of the following 
components: 
(a) One resistor, previously required as part of the grounded 
grid potentiometer. 

(b) Neutralising capacitor, usually 2 pF. 
When using the tetrode under grid current bias conditions as 

shown in Fig. 1 there is a further saving, in that the cathode 
circuit decoupling capacitor (1000 pF) is not required.  No 
cathode resistor is used but this is offset by the need for an 
additional resistor in the grid circuit. 

CO MPARATIVE  PERFORMANCE 
OF THE 30F27, 30L1 and 30L15 
The typical performance to be expected from a television 

tuner using the 30F27 and 30C15 is given in Table 1 with 
comparative figures for the 30L1 and 30L15 in place of the 
30F27. 

Channel 

TABLE 1 

30F27  I  30L1 

Gain  Noise 
dB  I dB 

30LI5 

Gain  Noise  Gain  Noise 
dB  dB  dB  I dB 

2  51  5.0  46  4.0  50  I 3.3 

11  48  I 7.8  41  I 8.2  48  I 6.5 

Gain figures are for open-circuit calibration (generator emf) 
Tuner mixer valve: 30C15 
Transfer impedance of IF transformer: 2200 ohms. 

The 30F27 will handle a larger input signal without cross 
modulation than either the 30L1 or 30L15 and it provides an 
economical, high gain, stable RF amplifier for a tuner, with a 
noise performance that is found to be acceptable except for the 
most exacting requirements. 
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NE W TV TUNER  HIGH 
EDIS WAN MAZDA 30F27 

The 30F27 is a frame grid VHF tetrode having a mutual 
conductance of 15 mA V at an anode current of 13.5 mA and a 
screen current of 1.7 mA with variable-mu characteristics to 
reduce cross-molulation effects at high signal levels. 
This tetrode used in the RF stage of a television tuner offers 

certain advantages over the more conventional double triode 
cascode arrangement.  For instance, the number of circuit 
components required is smaller, the layout is simpler and for 
valves having comparable slopes the single cathode type valve 
can be manufactured more economically. 
Normally the noise performance of a tetrode is inferior to that 

of a triode due to the presence of partition noise arising from the 
screen current. However the 30F27 has been specially designed 
to provide a low ratio of screen to anode current to minimise 
the effect of partition noise while still retaining good screening 
between control grid and anode. When this is used in conjunc-
tion with frame-grid techniques a high slope per milliamp of 
anode current can be obtained resulting in a high gain RF valve 
with a noise performance much superior to that of a conventional 
pentode and equal to that of a double triode cascode amplifier 
such as the 30L1. 

Heater Current (amps)  In  0.3 
Heater Voltage (volts)  V5 3.7 

TENTATIVE RATINGS AND DATA 
Maximum Design Centre Ratings 
Anode Dissipation (watts)  ..  • • p.(m..)  2.5 
Screen Dissipation (watts)  pjr2(mss)  0.4 
Anode Voltage (volts) ..  .. V.( m..)  250 
Screen Voltage (volts) ..  V. 2(  230 
Heater to Cathode Voltage (volts rrns)  V_(  rns. 90* 
Cathode Current (mA)  • •  ..  18 

* From cathode to higher potential heater pin. 
Inter-electrode Capacitances (pF)t 
Input Capacitance  ..  ci.  6.3 
Output Capacitance  ..  cont  1.8 
Grid 1 to Anode  0.027 
Grid 1 to Grid 2  2.0 
Grid 1 to Cathode  ..  c.s_.  4.0 

t Measured in fully shielded socket, without can. 

Maximum Dimensions (mm) 
Overall Length 
Seated Height 
Diameter  .. 

.. 56 

.. 49 

.. 22.2 

SLOPE VHF TETRODE 

TYPICAL OPERATION 
Cathode 
Self Bias 
Circuit 

Supply Voltage (volts)..  VI,  200 
Anode Voltage (volts) ..  ..  V.  170 
Screen Voltage (Initial) (volts)  V .2  140 
Anode & Screen Common 
Decoupling Resistor (MI)  .. 

Anode Decoupling ResIstor (kJ)) 
Screen Decoupling Resistor (kil) 
Cathode Bias Resistor (0)  .. 
Grid Current Bias Resistor (k0) 
Grid Bias Voltage approx. (volts) 
Anode Current (mA) 
Screen Current (mA) 
Mutual Conductance (mA,V) 
Inner Amplification 
Factor (go to g2)  • • II1 1-12  60 

Equivalent Grid Noise 
Resistance (0)  R.,  450 

Input Loss at 50 Mc ,s (k.0)  6.811 
Input Capacity Working (pF)  cm 0()  Kos§ 
Change in Input Capacity produced by 
biasing valve to cut-off (pF)  /1.\, n(w)  2.911 
g Measured at 50 Mc s with the three cathodes strapped- and 

taken directly to earth. 
§ Inter-electrode capacity with holder capacity balanced out. 

R 81 

V 81 

1 g 

1(2 

go, 

Tentative Characteristic Curves of Ediswan Mazda Valve Type 30F27 
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• 

• • 
Points to 
note when: 
choosing a •: 
V.L.F SIGNAL: 

GENERATOR: 
• 
• 
• 
• 
• 

n56-umtemtat4:07z, 

Airmec 

EE 30 121 for further c'eunis 

V.L.F SIGNAL GENERATOR Type No. 257 

Can you change level and frequency instantaneously?  Eecause of the 
long time-constants involved, adjustments of level and frequency on almost 
all V.L.F. Signal Generators take minutes to become effective. This irritating 
time-wastage has been eliminated on the Airmec V.L.F. Signal Generator 
Type 257 (0'03 -30 c/s) by using a unique system for generating the output 
signals.  The basic generator employs a motor-driven capacitor to modulate 
a high frequency signal which is then rectified and amplified to provide the 
very low frequency output. Hence frequency changes are made instantaneously 
by changing the motor speed and level setting is effected instantaneously by 
altering the RF signal level. 

Is har monic distortion low at all frequencies?  Some V.L.F. Signal 
Generators only quote distortion figures at relatively high frequencies.  This 
is understandable since the RC oscillators distortion normally worsens as the 
frequency is lowered and measurement of harmonics at very low frequencies 
is not easy.  The purity of the waveform generated by the V.L.F. Signal 
Generator Type 257 is dependent only on the shape of the modulating capacitor 
vanes, and distortion (less than 2%) is therefore constant at all frequencies. 

Is a quadrature output available?  A quadrature output is now generally 
regarded as essential and is provided on many of the more expensive signal 
generators.  The 257 has both a Reference Output (in phase with the normal 
output) and a quadrature Output (lagging 90 on the normal output).  These 
two additional signals have a useful level of 15 volts and are invaluable when 
measurements of phase are required to be made on very low frequency systems. 

Is a Variable Phase Output available?  In addition to the three outputs 
mentioned above the V.L.F. Signal Generator Type 257 is unique in providing 
an output the phase of which can be varied continuously over the range 0-360' 
by means of a calibrated control. This facility is obtained by rotating one of the 
pick-up stators of the modulating capacitor and the phase is therefore indepen-
dent of both level and frequency. 

Can Signals be obtained over a wide voltage range?  Step and slide 
wire attenuators on the 257 enable the output to be set accurately to any voltage 
between 0'5 millivolts and 50 volts peak. The impedance is normally 10 k ohms 
but a position on the attenuator switch enables the output to be obtained from 
a Cathode Follower at an impedance of about 150 ohms. The maximum current 
obtainable is then limited to 7 mA peak. 

Is the price reasonable ? This is a very important question, and it might 
be thought that a generator with all the facilities of the 257 would be expensive. 
Potential users will therefore be pleased to learn that it costs only £220-0-0. 

Write now for Descriptive leaflet I94A 

&aka otost #1,1415s..,.6effex 

AIRMEC  LIMITED  • HIGH  WYCOMBE  • BUCKS  Telephone High Wycombe 2501/7 
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Keep in touch—with BCC and the latest in co m munications techniques 

BCC's Type 400/100 VHF 15-watt Fixed Station m akes other 
means of co m munication look a little old fashioned. It's 

designed for the control of mobile syste ms, point-to-point 
links, ground/air co m munications and si milar uses. Two-way, 
single or dual frequency si mplex, or duplex operation. Auxil-

iary units are available for extended or re mote si mplex or 

duplex operation. A fully-descriptive leaflet is available. 

Consult our Syste ms Planning Service for full infor mation 

and guidance on co m munications syste ms planning 

BRITISH COMMUNICATIONS CORPORATION LIMITED 
High Wyco mbe, Bucks  Tel: High Wyco mbe 2501 

D r f 
Us, IL 

Cables: BeeCeeCee  High W yco mbe  And at W e mbley 
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Some of the actl al equipment supplied with 
courses. 

#51/-PRACT/CAL WAY 
of UNDER:VIAND/NG 
RADIO • TELEVISION 

LEARNING 
The 

pRACTiCAL 
WAY 

044' 

• ELECTRONICS 
Including:  Transistors;  VHF1FM;  Hi - Fi equipment;  Computors ; Servo - mechs ; Test instruments; 
Photo- electrics ; Nucleonics ; etc. 

Am... Your Career. ... Your Own Business ... An Absorbing Hobby... 
Radiostructor—an organisation specialising in electronic training systems—offers a new self-instructional 
method using specially designed equipment on a " do-it-yourself " basis. 
You learn by building actual equipment with the big kits of components which we send you.  You advance 
by simple steps, performing a whole series of interesting and instructive experiments — with no ĉ --tplicated 
mathematics! Instructional manuals employ the latest techniques for showing the full story of electronics 
in a practical and interesting way—in fact, you really have fun whilst learning! 
Fill in the coupon below, for full particulars: — 

!INSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G66), 

READING, BERKS. 

Please send brochure, without obligation, to:— 

* Name   

Address   

'BLOCK CAPITALS PLEASE 

4.61 

IM M  EMI  NMI  MU 

(We do not employ representatives) 
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0 0000  00 
0  0 0 0 
0  0 0  0 
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00(D 416,A  ARO? SPEEDS 
0  0 0 

0000 0  000 

Type 

RQR 

Type 

RQH 

DRAYTON 

from 57 mins. per rev. 
to 2,700 revs, per min, 

No other motors offer the wide range of speeds, 

torques and programme switching of the versatile Drayton RQ. 

Conforming to BSS 170 1939, it is suitable for continuous 

or intermittent running; reversing; and can also be supplied with or 

without internal limit and programme switches. Motors 

giving a shaft rotation of more than one revolution before 

switching operates, or with multi-position switching, are also 

available. Write now for your copy of Data Sheet No. 302. 

Type 

RQG 

THE DRAYTON REGULATOR & INSTRUMENT CO. LTD 

West Drayton, Middlesex  Phone: West Drayton 4012 

DR. 9A 
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1-te44 'U — 
Will deliver 120 watts continuous signal and over 200 watts peak 

Audio.  It is completely stable with any type or load and may be 

used to drive motors or other devices to over 120 watts at fre-

quencies from 20,000 down to 30 cps in standard form or other 

f.equencies to order.  The distortion is less than 0.2",, and the 

noise level --95 dB.  A floating series parallel output is provided 

for 100-120 V. or 200-250 V. and this cool running amplifier occupies 

12-4- inches of standard rack space by I 1 inches deep. Weight 601b. 

30/50 WATT AMPLIFIER 

Gives 30 watts continuous signal and 50 watts peak Audio  With 

voice coil feedback dis-

tortion is under 0.1"„ 

and when arranged for 

tertiary feedback and 

100 volt line it is under 

0.15"„.  The hum and 

noise  is better  than 

- 85  dB  referred  to 

30 watt. 

It is available in our 

standard steel case with 

Baxendale tone controls 

and up to 4 mixed inputs, which may be balanced line  ohm 

microphones or equalised P.U.s to choice. 

The I 2-way electronic mixer has facilities for mixing 

12 balanced line microphones. Each of the 12 lines 

has its own potted mumetal shielded microphone 

transformer and  input valve, each control  is 

hermetically sealed. Muting switches are normally 

fitted on each channel and the unit is fed from its 

own mumetal shielded mains transformer and 

metal rectifier. 

Also 3-way mixers and Peak Programme Meters. 

4-way mixers and 2 x 5-way stereo mixers with 

outputs for echo chambers, etc.  Details on 

request. 

30 

129 

120/200 WATT AMPLIFIER 

Audio Fair, 
Booth No. 51, 
Demonstration Room No. 149, 
Hotel Russell, 6th - 9th April, 1961 

ELECTRONIC MIXER/AMPLIFIER 

This high fidelity 10 15 watt Ultra Linear Amplifier 

has a built-in mixer and Baxendale tone controls. 

The standard model has 4 inputs, two for balanced 

30 ohm microphones, one for pick-up C.C.I.R. 

compensated and one for tape or radio input. 

Alternative or additional inputs are available to 

special order. A feed direct out from the mixer is 

standard and output impedances of 4-8-16 ohms or 

100 volt line are to choice. All inputs and outputs 

are at the rear and it has been designed for cool 

continuous operation either on 19 x 7in. rack panel 

form or in standard ventilated steel case. 

Size 18 x 7 x 91in. deep. 

Price of standard model £49. 

12-WAY ELECTRONIC MIXER 

,0 410a1) 

.k't 111110 

Full details and prices of the above on request 

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 
Telephone  LIBerty 2814 and 6242-3  Telegra ms  ' Vortexion. Wi mble, London. 

Audio Fair, BOOTH No. 51, DEMONSTRATION ROOM No. 149, Hotel Russell, 6th-9th April. 
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Immediate delivery 
of imported 

HIGH 
STABILITY 
CARBON 
RESISTORS 

CLOSE TOLERANCE ± 0.5% 
VALUES UP 10 10 Mn 
COMPETITIVE PRICES 
Values are in decade multiples of 
10t2, 20s2 & 50u up to 10 Mil. 
Temperature coefficient better than 
0.025". per degree C up to 100 
K . 

Send for detailed technical specification and full price list to: 

MAYRA ELECTRONICS LTD., 551 HOeLlOWAArYchRwDa.y, 1.501N1500N, N.19 
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Television history was made at night, at 10 p.m. to 
be exact, when a 45-second " live " Commercial was 
flashed across Europe from race-track to the screens 
of Britain's network within four hours of Stirling 
Moss winning the Monaco Grand Prix 

A telephone interview with the winning driver was 
recorded over and lines from Monte Carlo to the 
A.B.C. Studios, while photographs were wired to Fleet 
Street and rushed by motor-cycle to Teddington. 

For permission to reproduce this picture of the editing 
of the interview we are indebted to The Dunlop Rubber 
Company Limited and Charles F Higham Limited. 
their Advertising Agents, and to A.B.C. Television 
Limited, in whose Teddington Studios the photograph 
was taken, 

•  . 
  , 
. . ... 

.. ...00 , 

1,100 ,00 . 
0 . 400 4 , 

10 ,110 . 

..... • .. ..... 

Evidence in Camera le = se) 
Of interest not only for its story, this picture has provided (quite unintentionally) striking evidence of the reputation 
enjoyed by LEAK. It is a typical incident of the use of LEAK equipment by professional audio engineers in broad-
casting and recording studios throughout the world, who choose LEAK for quality of performance and reliability. 
Does your installation measure up to these standards? If it does not, your LEAK Dealer can help you. The prices 
of LEAK studio quality equipment are made possible only by world-wide sales. 

IL IE A IK 

The new LEAK Varislope Stereo pre-amplifier (illustrated above) incorporates 

facilities which make it the most comprehensive pre-amplifier presently 

available.  PRICE £25 

We shall be pleased to send you a copy of Thomas Heinitz' review of this 
"Remarkable new control unit for stereo" reprinted from "Records and 
Recording." 

Whether you are for Monaural or Stereo, LEAK equipment offers you the best 
of either. These suggestions may help you 

Monaural  Stereo 
Varislope III Pre-Amplifier 

TL 12  Plus  Power  Amplifier 
Southdown cabinet. 
Total  £55 13  0 

Point One Stereo Pre-Amplifier 
Stereo 20 Power Amplifier 
Southdown Cabinet 
Total £72  9 0 

Ask your Dealer or write to us for brochures 

the first name in High Fidelity 
See and Hear 

LEAK EQUIPMENT 
at the Audio Fair 

Booth 22 Dem. Room 304 

H. .1.  LE AK & C O.  LT D., BRUNEL ROAD, WEST WAY FACTORY ESTATE, LONDON, W.3 

Telephone: SHEpherds Bush 1173.  Telegrams: SINUSOIDAL, EALUX, LONDON 
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2- METER TRA NS MITTER RECEIVERS 

(115-156 Mc's) 

Supplied only to Licensed Amateur Transmitters. 
All have built-in power supply. T X input 10 watts. 
Supplied complete with plugs and crystals (in band). 
Condition is outwardly very good but minor faults 
likely due to long storage. Any faulty parts or valves 
replaced. 
Type (I)  4-Channel 24 v. operated   £5  0 0 
Type (2)  4-Channel 12 v. operated   £9 15  0 
Type (3) 10-Channel 24 v. operated   £6  6 0 
Type (4) 10-Channel 12 v. operated    £11  0 0 

Carriage on any of above 10-. 

Send for full details. 

50- MICR O A MP M OVI NG COIL METERS 

Brand new and boxed.  Large stocks available. 

3 x 21in. rectangular case, scale numerals shifted by 
lever, giving positions "Set-Zero ": 0-3, 0-30, 0-300. 
Easily recalibrated and adjustable to centre zero 25-0-25 
µA. Makes 20,000 opv multimeter. Multirange scales 
V-fl-Ma 'shunts and multipliers available.  Price 19/6. 
Plus 6d. Postage. 

A RA NGE OF METER BO XES 

Useful for all kinds of testgear: a quality job with 
fully-formed pressed steel lids, welded construction, 
grey hammer finish enamel. 

Price: 4 x 5iln.  Panel in depths of 2, 3 or 4in., 9/-, 
9/6 and 10/- respectively, or with 41 x 71. panel, 10/9, 
11/3 and 11/6. 

Available punched to take above meter 1/6 extra. 

TRA NSIST ORS 

Equivalents to 0071, 0072 or 0014. Price 3'- each. 

TRA NSIST ORISED D C —D C 
CO NVERT OR KITS 

Consist of Toroidal Transformer.  Matched transistors 
mounted on heat sink.  Silicon Rectifiers, Electrolytic 
Condensers, Relay, Safety Diode, and full instructions. 
Efficiency approx. 85%. All are for 12 volts input. 
Type (1) Output 30 watts with tappings at 300, 240 

and 200 v. Price   £5 15  0 
Type (2) As above but 45 watts. Price   £6 17  6 
Type (3) As above but 75 watts. Price   £7 17  6 
Type (4) Output 75 watts with tappings at 600, 480 

and 400v. Price   £8  5 0 
Type (5) Output 100 watts with tappings at 300, 420 

and 200 v. Price   £8 15  0 
Type (6) Output 100 watts with tappings at 600, 480 

and 400 v. Price   £9  2 6 
Type (7) Output 150 watts with tappings at 600, 480 

and 400 v. Price   £11 11  0 

TRA NSIST ORISED D C —A C 
CO NVERT OR KITS 

Consist of Toroidal Transformer, matched Transistors 
mounted on heat sink, Safety Diode, Relay and full 
instructions. Frequency 400 c. Many devices normally 
operating at 50 c., may be operated successfully from 
units built from these kits, excepting synchronous 
devices, etc. All are for 12 v. input and 240 v. output. 
Type (8) Output up to 45 w. Price   £4 15  0 
Type (9) Output up to 60 w. Price   £5 17  6 
Type (10) Output up to 75 w. Price   £6 17  6 
Type (11) Output up to 100 w. Price   £7 15  0 
Type (12) Output up to 150 w. Price   £9 15  0 

4- METER TRA NS MITTER,RECEIVERS 
(60-95 flits) 

Supplied only to Licensed Amateur Transmitters. 
Single channel crystal controlled TX and R/X. Built-
in 12 v. power supply and loudspeaker. R/X is double 
superhet.  T/X input 4 watts.  Size 14 x 13 x 7in. 
Supplied complete with Mic mike, crystals (in band), 
plugs and full technical data. Price: (air tested) £22. 
A few available in slightly soiled condition (complete 
as above) at half price. Send for full Technical Details. 

Maker Type 
Number 

Magnetic 
Devices  2400 
Ditto  2400 
Ditto  596 
Ditto  105 
Ditto  105 
Ditto U.S.A. 300-2 
American  A.P.L.C. 
American  A.P.H.C. 
American  A.P.A.C. 
Arne rican  6385 
Variogas  3000 
Various  3000 
T. M.C.  5C9 
T. M.C.  51-I M19A 

Type 

Shortened 600 
Shortened 600 

Polarised Octal Base 
U.S.A. Post Office 
U.S.A. Post Office 
Antenna Change Over 
U.S.A. Post Office 
Standard British P.O. 
Standard British P.O. 
Carpenter Polarised 
Carpenter Polarised 

Coil Res. 

10 KO 
1.41(0 
3.2 K.11 
3000 
3000 
200 Twin 

65000 
35000 
3000 
2000 
500  soon 
moon 
16850 Twin 
28f1 Twin 

RELAYS 

Ener-
gising Contacts  Price 

100 v.  5 P.C.O.  1 - 
40 v.  5 P.C.O.    70 
60 v.  4 P.C.O.    
24 v.  2 P.N.O. II D   
24 v.  1 P.N.C. (5 amp), 1 P.N.O. (15 amp)   
30-60 M A  1 P.C.O.    
2 MIA  1 P.C.O.    
6 M/A  1 P.C.O.    
12-24 v.  2 P.C.O.    3 o 
12v.  1 P.N.O. (5 amP)    36 
—  2 P.C.O. +1 P.N.O.   7/6 

50 v.  8 P.N.O.    7/6 
—  1 P.C.O.    10/-
-  1 P.C.O.    12/6 

ADVA NCE CO NSTA NT V OLTAGE 
TRA NSF OR MERS 

Input 85-110 v. 50 c. Output 350 v. RMS. .83 amps. 
Inputs or outputs may be paralleled or seriesed. Price £3. 

M AI NS TRA NSF OR MERS 

Input 200-250 v. Output 500-0-500 v. at one ampere 

and 6.3 v. 5 A. Price £3 3 '-. Carriage 10'-. 

TESTGEAR COMPONENTS (LONDON)  LTD 
Moil Order to : 

15 ARCA NY ROAD, SO UT H O CKE N D O N, ESSE X.  TEL: AMBassador 1958 
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Solderless Transistor 3  THE REAL 
Any boy from eight yearn onward. will easily 
make this pocket size translator set.  No 
soldering Is involved and in fact the set 
can be mole up virtually without tools. 
It is nevertheless • workmanlike rob which 
when comoleted. will receive Luxembourg 
and local stations entirely without aerial 
or earth.  Uses two transistors arid diode 
In reties cinult.  Other features include 
optional medium and long waves and loud 
speaker. 

The puree; contains 
everything  nrc.• 
sary  to  complete 
as follows: -
Packet  of Solder-
less  terminals. 
Packet of Conifer,-

Packet of Resistors. 
Packet of Tranale• 
tors. 
conmetins  wire. 
Proper plaatic train 
eistor set .50 with 

". printed scale and 
}leurinig aid type  
Plug unit socket with" on/oil ;witch, and full 

▪  comprehensive easy to follow instructions. 
ff- Price 37/6 plus 2/6 post and ineurance. 

• Miniature Earphones 
IA •  For Tramistor Circuits or Deaf Aid.  Very 

light weight an,i easy to wear. cord almost 
▪  invisible, good quality production of music 

and voice, complete with miniature plug and 
•  socket, ready to use-correct Impedance 
M  OK for red spot and similar tranaistors. 

Crystal and  Magnetic, 91-.  Post and 
Insurance 1 

Miniature Plug and 
Socket 

as used with the almve can be supplied 
separately price 3/6., 

I Smallest 
• 

p ▪  With built lo trimmers, pol ystyrene cased. 
an rise only lob v 7/16In price 17/6. Smallest 
11. IF and oscillator to match. 21/, P.P. Input 
no and P.P. output transformer/1, 1216.  Cir. 
an cult diagram free with any of above. 

• 

0-1  -  Transistor Set Cabinet 
•  Very modern cream .binet, size 51 x 3 x If 
T-=E In. with chrome handle, tuning knob and 
•  sinnit,le. Price 7/6, plus 1,11 postage and pack. 

Possible 2-gang 

• 
Gine Cameras 

16 mm. motorised 
(24 V. .4.C.1 for 16 
frames per second, 
contains fine 1,8.5 
triple atwatigmatic 
lens ant 51)001 to 
carry 2515. of film 
- probable  cost 

Iaround £150, brand TICW and  sealed 
carton, £3 19!6.  Post and insurance 3/6. 

High Voltage Rectigers 
(xi!. n3 k0  Peak 0o0 mA. • £4 17 6 
CV1504 60 kV_ Perk 1,200 mA.I6 17 6 
CV74 40 by., Peak 600 niA. • £2 17 6 
CV1508 8 by., Peak 1,000 mA•il 17 6 
M i n 14 kV., Peak 350 mA.  7 6 

COMPANION 

CAR RADI O 

PORTABLE 

There's nothing to con,. 
pare with this so don't 
buy your portable until 
you  have  heard  thi. 
one --call at any br,,. 
for demonstration - 
will be well out,,:,• 
why not earn span t.,,,.• 
cash making them up 
for your frienlid 

N OTE  THESE  FEATURES 
* 400 500 mw. Output Push-PulL  *Two-tone cabinet. 
*6 First Grade Tranastors.  * High  flux  elliptical  speaker, 
* Latest Type Superhet Circuit.  *Sire 11  .. 8 ,.. Sin. approxi-
* Medium and Long Wave.  mainly. 
*Internal Ferrite aerial 1117 wound.  * Easy to follow instructions. 
* High .. la " coda.  *12 montha' guarantee all aom-
* Latest type printed circuit with  ponents. 
components plan.  * No technical knowledge required. 

*Slow motion tuning.  *Service  available  at  moderate 
* Car aerial attachmenL  charges. 

ORDER IN CONFIDENCE 
Money returned in full if parcel not op to expectation and returned unassembled. 
Price complete. lese battery £9119/6. Battery 3,6 plua carr, and insurance 7/6. 

 This Month's Snip -- -

Collaro Studio Tape Deck, 3 speeds 71 • 31 • 11 with twin track 

quall1 , £12 10 - plus 5/. carriage and Insurance. 

TRANSISTOR POCKET RADIOS 
The Moulded Cabinet illustrated Is used for six results-proved circuits all of 
which cover the  lung 
and medium waves but 
do not require aerial or 
earth  truly portable. 

The Secret Three.  This 
is an earphone model 
for  private  listening, 
Ideal  for hikers,  etc., 
uses two special tran-
slators in • reflex cir-
cuit  and  germanium 
diode-complete  with 
miniature push, Into ear 
type earphone 37 6 plus 
2/. poet and ins. 

Tbe Pocket Four.  A loudspeaker 
model as above but with extra 
high gain 11.110 stage 52,6 plus 
2 6 poet and ins., 

The Pocket Five.  As above but with extra A.F. stage-feed back control -
AYH other refinement for weak reception areas, 67,6 plus 2,6 poet and Iris. 

The Push-Poll 7. As pocket eve bilt with 2 more transistors in a push pull 
moving coil speaker stage -really big output £6117/6 pins 3/- post and ins' 
The Superbet 7. .As 1'.1'.7 but a superhet with printed circuitry £9/19/6 plus 
1:6 post Anil Iris. 

Send S.A.E. for tree booklet of these Cireuits. Demonstrations at all branches -
only find cnole translators used - batteries not included in above prices. 

TABBY EQUIPMENT COMPLETE 
Complete equipment for seeing in the dark, as fitted to Army vehicles for night 
driving, etc.  Complete working equipment compriaes: 2 Infra Red Radiator., 
adjustable binoculars, power pack for 6 or 12 volts, control units and inter-
connection cables. Original coat, probably around £100. Unused and In perfect 
order- 28/19/6 or 10'. deposit and 15 fortnightly payment, of 10%-. 

• • • • • • • M II N 
Oriental Multirneter 

teat meter In 1.3k. 
lite  cane - 
o.p.v. -3I  mo,, • 
111Cflt. AC/ DC nuke.. 
10 v., 100., 250 v., 
500 v,, 1.000 v. A.C. 
and D.C. 

1 mA.-100  mA.-
500 mA. D.C. cur-
rent  resietance  0-
2,000  ohms  012 
mega 

Sloe approx. 5in. 
Sin. x 

Prins  69/6  Oil. 
2/6 post and ins 

• 

• 
Transistors for R.F., F.M. 

T.V. and U.H.F. 
Fre olencies  quoted arc approx.  cutoff. 

Yaxley Switches 
I Pole 3 Way   
1 Pole 5 Way   
1 Pole 12 Way   
2 Pole 2 Way   
2 Pole 4 Way   
2 Pole 6 Way   
2 Pole 14 Way   
2 Pole  12 Way   
3 Pole 3 Way   
3 Pole 6 Way   
4 Pole 4 Way   
If Position  Shorting   
6 Pole 3 Way   2. 6 
6 Pole 3 Way   3 6 
8 Pole 2 Way   2 - 
9 Pole 3 Way   2 6 
12 Pole 2 Way   

BB 078 15-20 Me/s.   8/6 an 
BB 305 20-30 Mc/s.   91 an 
SB  231R 40-50 11c/s   15/-
AMERICAN 2111727 100-150 lic/   16/. 
AMERICAN 23117211 100-150 Meta   12/6 
AMERICAN 11832 1000•1300 Mc/s  26/-
AMERICAN T1833 1000-1300 Mc's   25/. M. 

18 
2 • • 

26 
2 - 
2. 6 
86 
4,6 
1,6 
36 
3,-
2 - 

SUB  MINIATURE 

COMPONENTS 

FOR TRA NSIST OR SETS 

• Push-pull o.p.t, and driver. M G pall 
000 millivratt). 12 6 Pair 4300 milliwattl 

• 3 I.F. transformers and oscillator and 

• Two gang tuning tiu8n.Ing condenser to suit abm r 
IPA, and rod aerial, we, fast and Mow 
9 6 onlinary. 

• Printed circuit for above with corstrin - 
non data pocket ai m 8,6.  Showroom 

•  ain't possible electrolytimi, 1/9 each 
mfd. 2 mfd., 4 mfd., 10 mid., 20 mid 
mid.. 50 nifd., 100 mfd., 201 mfd 

•  •  watt resistors, Nd, each, all 
. ''polar valves. 

• Miniature 0.1 mbl., it- 0.05, .01, 24., 
valves up to 0.005, 64. each. 

• Miniature slide switch. 2/6. 
• Translator holder, 1/6 each. 
• Edgewiee  Volume controls,  2K,  5K, 
10K. 20K. all 2/6 each. 

• Set of 6 transistors for riperhet In original 
packets guaranteed.  Mullanl  OC44. 
0t145.  0C45,  0071,  matched  pair 
0072, 63/76 ,- the set. 

• Superhet 6 all first grade Includes matched 
pair 46/.. 

• Ditto. second but tested, 301-. 
• Oscillator and 2 IF.-new  American 
High (lain, 36/-. 

• Red Spots, 3/6. 
• White Spots, 3/9. 
• Surface barrier (super white spot,. 6/6. 
• Surface barriers 15 mcia. 9/6. 
• Diodes 1/- sub•mlniature, 
• 31n. Speakers, 3 ohm. 1816. 
• 2iln. Speakers, 3 ohm, 19/0. 
• Elliptical Speaker. 7 x Mu., 3 ohm or 
33 ohm, 19/6. 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
post orders are dealt with from Eastbourne, on .or prompt attention please post your orders to 66 Grove Road, 

Eastbourne, marked Department 2.  Callers may use any one of the Companies below. 

266 London Road, 
Croydon. 

Phone: CR O 6558. 

Half-day, Wednesday 

U U U U U U 

29 Stroud Green Road,  520 High Street North,  42-46 Windrnill Hill, 
Finsbury Park N.4.  Manor  Park,  Eli.  Ruislip,  Middx. 

Phone: ARChway  1049  Phone: ILFord 1011  Phone:  RUIslip 5780 

Half-day,  Thursday.  Half-day,  Thursday.  Half-day, W ednesday 

•  •  •  •  •  •  III  •  •  OH M  •  •  •  •  •11 11 • • • • 13 11 • • ■ 111 

246  High  St., 
Harlesden  N. W.I0. 

Phone: ELGar 4444. 

Half-day, Thursday. 
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RESPONSE (c1b
) 

(IMPORTED) 

CRYSTAL MICROPHONE BM-3 
Slim type.  Suitable 

SPECIFICATIONS 
Frequency Response 
Sensitivity 
Termination 
Electrical Impedance 
Stand Screw 
Cable 

—JO 

-40 

so 

-60 

70 

ao 

Net weight 
Length 
Diameter of Head 

for all crystal iinputs. 

100-8,000 cps. 
—62 db at 1,000 cps. IV/ bar 
1-2 MI2 
75 KS/ 1,000 cps. 68°F 
5/8in. 
5ft. of single conductor 
shielded vinyl cable. 

7.9 oz. without stand. 
7.9in. 
I.3in. 

FREQUENCY RESPONSE MODEL BM-3 

E MI 

MO1111111111111111 MI - M1111111111111 M - M11111 

MIIMIIIM =Ell r.11111 MerallgEMME 

1.1.22111111111111116rdI MI M MIIII MIIIIII M MIll 
al11111111111111111 011111111111111111111•1 1111111111 M 

4  5810' 4  6 8 10  2  4  6818' 

FREQUENCY (c's 

MODEL BM-3 CRYSTAL MICROPHONE: Proved and tested as the 

finest value in microphones on the market today. Slim type, with 

' on-off' switch, used for stand, desk, hand-held or breast.  For 

hand-held or breast, the adaptor may be removed. 

Aluminium, diecast casing with black metallic paint finish and the 

front quality chrome plated. 

57/6 
Complete with 

Stand and 

Neck Cord 

Post & Package 3/- extra 

As illustrated above 

Post & Package 2/- extra 45/-

C. MARKS & CO. (NEWPORT, MON. ) LTD. 
90,  CO M MERCIAL  STREET,  NE WP ORT,  MON 
All mail orders and enquiries to above address. 

also at 

25, W YN DHAM ARCADE, CARDIFF 

Tel.: NE WPORT 6 4 7 1 1 

TRADE ENQUIRIES INVITED 
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'01111,111410' 

•11111110,41.  

0111111000 
• '47,1600',APV 

•••••••• 

maw*. 

••••••1 

*wow-

INTERCOM SETS 
Small office types, also 12 up to 72 way; example 
illustrated 42 way. 

AMPERIAL 
25, 30 or 40 watt out-
put to suit any instal-
lation from 1 ohm to 
100 volt line. 3 fully 
mixing separate EF86 
pre-amp stages built 
in, each having low 
noise, close tolerance, 
hi  stability  com-
ponents.  Britain's 
best for 2 years. Now 

RE D UCED PRICE e.g. 25w. model  List 25 G NS. 

TAPE SLAVE (Pat. Ap.) 

Low priced reliable unit for 
industrial, educational and:or  ,i i;Liagf 
display switching. 

STEREO 
Home enthusiast searching for 
right price with top perform-
ance can use this with any 
crystal pick up of the 250 m.v. 
class. 

Order as £7I71- Adaural stereo. 
P. & P. 4-. 

SIXTY WATTS 
A all in-built pre-amps and 

single player or auto change 
record playing equipment! 

Housed  industrially  in 
wooden or 18 s.w.g. steel 

cases.  Immediate delivery. 

* 
* * * 

0.0**..." •-•' , --;! ....r,:.-_,%.; 
k 

fi....  a ... ...r d .... A10  .. . 

irtr.... s.,,,.....-. ow, ...,... 

AMPERIOR 
6-10 W. Pipull. 

This most popular raage of twin input models, really 
answers the portable and gen. purpose needs. 
Production up ten-fold. 

PRICE:- now from LI 1/15/- complete 

L,'SPEAKERS 

51n.-15in., of five makers always in 
stock. 

FOR SOUND AND SERVICE 

E.K.E. 
E. K. ELECTRONICS (LA.) LTD. 

IMOTHERTON, KNOTTINGLEY, 
YORKS. 
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BRAND NE W VARIABLE VOLTAGE 
TRANSFORMER.  230 volt A.C. input. 
Fitted in steel hammer finish case complete 
with 0-300 volt M.C. A.C. Meter, fuse and 
neon indicator light.  Output constantly 
variable from 0-270 volt A.C.  Type I. 
2.2 amp.  Price 60/10/-, carriage I0/-. 

BRAND NE W VARIABLE VOLTAGE 
TRANSFORMER.  For 230 volt A.C. 
input.  In cases as above with meter, 
fuse and indicator light. Output constantly 
variable from 0-230 volt A.C.  Type 15. 
15 amp. Price 02/10/-. Carr, 15/-. 

SPECIAL OFFER. TRANSISTORS EX BRAND 
NE W EQUIPMENT.  2 off C.10IA Push-Pull 
pair, Output 400 M W. (- 0072) and 1 off 
X.8103 Driver (-0071). Set of 3 15/6, postage 
paid. 

NE W WIRE W OUND RHEOSTAT O N 
CERAMIC. 58 ohm. 50 watt, complete with 
instrument knob. Price 8/6. P. & P. 1/6. 

W. W. RHEOSTAT.  New.  3.5K or 5K 
25 watts. Price 7/6. P. & P. 1/6. 

AUTO TRANSFORMERS.  Step up, step 
down.  110-200-220-240 v.  Fully shrouded. 
New.  300 watt type £2/2/- each. P. & P. 2/6. 
500 watt type f.3/3/- each.  P. & P. 3/9.  1,000 
watt type £4/41- each. P. & P. 6/6. 

HEAVY  DUTY  LT.  TRANSFORMER. 
Very conservatively rated for continuous duty. 
New.  In manufacturer's cases.  Input 110-260 
volt multi-tapped.  50 cycles, single phase. 
Output 28-29-30-31 volts at 21 ampere. Price 
£6/15/-, carriage I0/-. 

ENGINE SPEED INDICATOR.  On the 
basis of a special ex-R.A.F. meter which we are 
able to supply and a few small linking parts 
which can be purchased anywhere, an in-
expensive engine speed indicator can be made 
up which works on simple pulse counting 
principles in conjunction with the contact 
braker on the distributor.  Will give direct 
reading in R.P.M. Full conversion instructions 
are supplied  by  us.  Additional standard 
parts required easily obtainable for about 15/-. 
R.A.F. meter as offered by us 16/6, plus 2/6. 

EX R.A.F. AIR POSITI ON INDICATOR, 
containing 3 ball and plate infinitely variable 
resolving gears, miniature spur bevel and worm 
gear drives, also toggle, push button and rotary 
switches,  repeater  motor.  4  mechanical 
counters, miniature lamp holders and lamps 
etc.  As new.  Illustration below.  Price 22/6, 
P. & P. 3/6 

R O T A R Y 
S W I T C H 
REG ULAT OR. 
25 ohms, very con-
servatively  rated 
at  4 amp.,  will 
handle 8 amp. 
Overall size 7 x 8 x 
6in.  Price  15/-. 
P. & P. 2/6. 

T WELVE  PLATE  F. W. 

BRIDGE  CONNECTED 

RECTIFIER mounted on 200/250 

volt  A.G.  input  transformer. 

Output 36/40 volt D.C. at 1.2 

amps.  New,  perfect.  Price 

16/6. P. & P. 3/6. 

S.T.C. RECTIFIER.  36 plates by 120 mm. 
Bridge  connected.  Maximum  A.C.  input 
60 volt.  D.C. output IS amp.  New, perfect. 
Price 60/-. P. & P. 3/6 

S.T.C. BRIDGE RECTIFIER.  New, perfect. 
8 plates each 115 mm.  Maximum A.C. input 
36 v.  D.C. output 5 ampere, 24 volt.  Price 
20/, P. & P. 2/-. 

BRAND NE W FREQUENCY 
METERS  manufactured  by 
Nalder  &  Thompson  Ltd. 
Calibrated 45 cycles to 55 
cycles per second.  6in. dial. 
Panel  mounting  type.  In 
original manufacturer's boxes. 
PRICE (10/15/- ea. Postage 3/6. 

.1111/19111:1211I' M rAaA•aribmin 

20- WAY  STRIP  containing standard  Post 
Office telephone lack Sockets, overall size 11 x 
34 x fin.  New. Price 15/- each. P. & P. 1/6. 

10- WAY STRIP standard Post Office tele-
phone lack Sockets, spacing allowing Igranic 
Jack Plugs. New, Price 10/, P. & P. 1/6. 

19-INCH  RACK M OUNTING 20- WAY 
P.O. JACK STRIPS with 40 terminals at rear. 
Price 25/-. P. & P. 3/6. 

19-INCH  RACK M OUNTING 20- WAY 
P.O. LAMP STRIPS, Price 25/, P. & P. 2/6. 

LATEST M OST M ODERN TYPE OF EX 
W.D.MINIATURE 
HEADPH O NES. 
As illustrated. Brand 
new, low impedance. 
Price: 10/6 plus P. & 
P. 1/6. 

8-day  clockwork 
TIME SWITCH, 
Contacts  24  amp., 
230 volt, 24 hour 
phase, f hour divi-
sions, allow setting 
for one make and 
one  break  to  be 
made every 24 
hours, complete with 
key.  Used but 
guaranteed  perfect. 
Price 27/6 each. P. & 
P. 2/-. 

PYE  LEVER  OPERATING  MICRO 
SWITCHES. Single pole changeover. Brarwl 
new. 4/- each or 42/- dozen, p. paid. 

TAN N OY P.A. LOUDSPEAKER. For out-
door use, metal exponential horn with 20in. 
square flare. Overall length 30in. Speech coil 
15 ohms.  Guaranteed in working order and 
good condition.  Price 0/10/.,  Carriage I0/-. 

DESK 
TELEPH ONE 

HANDSETS 

Used  but  perfect. 
Complete with two-
way calling system 
(buzzer),  internal 
battery.  All ready 
for simple two-wire 
connection.  Price 
£3/2/6 each or £6/-1- the pair. 
each handset. 

P. & P. 3/6 

DIALS O NLY FOR AUTOMATIC TELE-
PH ONES.  Used but in good condition. 
Price 14:6.  P. & P. 1/6. 

S O L A R OI L. 
FILLED  CON-
DENSER. 240 mfd. 
for 230 V.A.C. or 
600 volt D.C. 
Overall size I4in. x 
9in. x 54in. plus feet. 
Weight 46 lb. Brand 
new.  Guaranteed 
perfect.  Manufac-
turer's  packing. 
Price  0/10/-,  car-
riage 10/-. 

100  YARD  DRU MS GLASS  BRAIDED 
FLEX  10/.010.  New.  10/6 per coil.  P. & 
P. 2/-. 

18- WAY P.V.C. COVERED 14/36 WIRE, 
screened  overall,  covered  with  P.V.C. all 
colour coded. 3/6 per yd.; EIS reel of 100 yds. 
Carriage paid. 

LEATHER FLYING HELMETS.  Used but 
in good condition.  Complete with Harness, 
Jack Plug and brand new. No. 13466 Earpieces. 
Price 22/6. P. & P. 2/-. 

NE W  UNCHARGED  UNFILLED  12 
VOLT  ACCU MULATOR  9 ampere 
unspillable plastic 
cases.  Comprises 
6 x 2 v. separate 
cells connected by 
terminal strips. 6 
x 54 x 4fin. over 
terminals.  Price 
19/.., plus P. & P. 
2/9. 

SERVICE  TRADING  COMPANY -) 



APRIL, 1961 W IRELESS WORLD 137 

PACKARD BELL BRAND NE W RELAYS, 
2 pole c.o. 6 volt 80 ohms. 7/6 each. P. & P. 6d. 

MINIATURE RELAYS 250 ohms.  Two 
makes.  For operation on 4.5-9 volt. Ideal for 
transistor circuits.  Weight just over I oz. 
Price 12/6 each. 

SOLEN OID OPE-
RATED  MAG-
NETIC  RELAY. 

Type 5C W/3945, 4 
pole  changeover, 
10 A contacts 24 v. 
operation.  Brand 
new 13/6. P. & P.1/6. 

CARPE NTER'S TYPE 
POLARISED RELAYS. 2 x 
9,500 turns at  1,685 ohms. 
Price 22/6 each.  P. & P. 1/, 

HIGH SPEED RELAY. 
Siemens.  Two bobbins 1,000 
ohms each.  New, 10/6 each. 
P. & P. 1/.. 

Cr' 

SIEMENS H.S. RELAY. Very 
latest type, sealed. H96E.  1,700 
ohms plus 1,700 ohms, single 
C.O. contacts.  Brand new with 
fixing clip.  In maker's cartons. 
Price 16/6 each, plus 1/- P. & P. 

Siemens sealed similar relay to 
above, but 2.2 ohms plus 2.2 
ohms.  Minus clips, 12/6 each. 
Plus 1/- P. & P. 

SUPERI OR BRAND NE W RELAY. 7,000 
ohms coil. Will pull in at 750 microamps, and 
out at 450 microamp.  Change-over, platinum 
contacts. Vacuum sealed, will therefore not be 
affected by oil, moisture or water and never 
needs adjusting.  Weight 24 oz.  Price 113/6. 
P. & P. 1/-. 

MINIATURE M OVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each. 

Operating  current 
minimum 140 micro-
amp..  nominal 400 
microamp, maximum 
8 milliamp.  One 
pole two way, or 
centre stable.  Two 

way contact current 100 mA at 50 V A.C. or 
D.C. Size 14 xIx in. Price 22/6 each. 

G.E.C. SEALED RELAY.  Type M.I090. 
180 ohms coil. 6/12 volt. 4 C/0. Brand new. 
18/,  P. & P. 1/-. 

G.E.C. SEALED RELAY.  Type M.I092. 
670 ohms coil.  12/24 volt.  4 C/O.  Ex new 
equipment.  Unused.  I0/-. P. & P. 1/.. 

G.P.O. 600 TYPE RELAY.  400 ohms coil 
24 volt. 2 C/O plus 2 M. New 7/6. P. & P. 1/-

MINIATURE OPEN TYPE RELAY.  700 
ohms coils.  24 volt.  2 C/O.  Ex new equip-
ment.  Unused.  7/6.  P. & P. 1/-. 

ROTARY RELAY.  12 volt.  Heavy duty 
change-over contacts and one low current for 
external circuit, plus one break set. Price 7/6. 
P. & P. 1/6. 

MINIATURE 
U N !SELECTOR 
SWITCH.  Two 
banks of ten plus 
home contacts one 
bank continuous of 
normal.  30 ohm 
coil for 24 volt 
operation.  Brand 
new, manufactur-
er's packing. Price 
22/6 each.  P. & 
P. 2/6.  As illus-
trated. 

CLASS D WAVE METER. Latest release of these famous Hetrodyle wave meters with directly 
calibrated illuminated dial, most suitable for amateur transmitters, covers two ranges 1.9-8.0 Mc/s. 
and 4.0-8.0 Mc/s.  Complete with reference crystals for zero settings, two valves, 2 x 6 volt 
vibrators, MAKER'S instruction book and matched set of 
headphones for monitoring.  Designed for 6-volt D.C. 
operation, can easily be modified for mains and suitable 
transformer supplied for 7/6.  In spot-on condition as 
tested by R.E.M.E.  In transit case.  Price 5 gns. each, 
plus 6/6 carriage. 

SOUND PO WER TELEPH ONE HAND-
SETS.  Each couple connected by ordinary 
2 core lightiN, flex will secure instant and 
reliable intercommunication.  No batteries 
required. Price per set of 233/., plus P.&P. 31-. 

M OULDED CAB-
INET suitable for 
Transistor Set. Dual 
colour red/black.Size 
54in. x 31in. x lain. 
Gold metal dial. Price 
7/6.  P. & P. 1/6 

CONSTANT SPEED, PRECIS-
ION MADE, BATTERY DRIV-
EN D.C. GOVERNED M OTOR 
(Elliott Bros.). Commutator/brush 
incorporating loading ballast resis-
tor 2,470 r.p.m. ± 2% at 12 volt. 
Loss on 8.5 volt only 4%.  Size 

dia. x  long.  Spindle 
.77in. long x .15575in. dia. Weight 
4 oz.  New.  Price 25/-, plus 1/-. 
P. & P.  Ideal for portable tape 
recorders. 

NE W  IMPORTED  EX-
TREMELY  EFFICIENT 
M OTOR with tremendous 
power weight ratio.  For 

12 volt D.C. but very efficient 

on 6 volt.  Three position 
switch.  Weight 2.1  oz., 
size lain, x lain. dia. Speed 
7,000 r.p.m. Self lubricating. 
15/-, plus 1,/- P. & P. 

PR E CI SI O N 
MADE  GEARED 
M O T O R  BY 
D R A Y T O N 
RE G UL AT OR 
CO., for 230 volt 
50 cycles A.C. 

TYPE R. Q.R., re-
versible.  37 r.p.m., 
overall size Sin. x 
ein. x Slin. Weight 
41 lb.  Ex brand 
new equipment. Un-
used.  Price C3/17/6. 
P. & P. 3/-. 

• 
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MAINS  PO WER 
SUPPLY  UNITS. 
Potted  and  sealed 
transformer and 
choke  by  famous 
maker. Mounted on 
metal chassis 64 x 
71in., complete with 
514 rectifier valve 
and full smoothing. 

Input tapped 220-230-240 volts. 
Output:  300 V. D.C. at 100 mA. 

6.3 V. A.C. at 4.5 amp. 
6.3 V. A.C. at 2 amp. 

Rectifier supply 5 V. A.C. at 3 amp.  Very 
conservatively rated. Price 47/6 plus P. & P. 6/6. 

METERS GUARANTEED PERFECT 

Charging Types 
24 amp. D.C. M.1. 2in. fl. rnd.  7/6 
5 amp. D.C. M.1. 24in. fl. rnd.    11.6 
71 amp. D.C. M.I. 34in. proj. end.   12/6 
9 amp. D.C. Hot Wire W.R. 21in. fl. rnd. 6/6 
15 amp. D.C. M.C. 2in. rnd.   10/6 
30 amp. D.C. M.C. 2in. fl. sq.   1216 
100 amp. A.C. M.I. 44in. fl. red.    32/6 
Voltmeters 
20 v. D.C. M.C. 2in. fl. sq.    10,6 
30 v. M.I. 3m. proj. rnd.   1016 
300v. A.G. M.C. 24 in. fl. rnd.   27/6 
300 v. A.C. M.1. 21in. fl. rnd.   221-
400 v. A.C. M.I. 41in. rnd.    35/-
90-180 v. A.G. M.1. 41in. fl. iron   25/-

Milliammeters 
1 mA. M.C. 21in. fl. rnd.   25j.-
200 mA. M.C. 21in. fl. rnd.    12/6 
500 mA. M.C. 21in. fl. rnd.    12/6 
Microamp 
50  microamp..  scaled  0-100,  M.C. 
21in. fl. rnd.   42/6 

SOO microamp., M.C. 2in. rnd. F.L  
scaled 15:600 volt.  NE W   16 6 

Postage on all meters I/. each 

Miniature latest type mov-
ing coil 0-5 milliamp meter, 

11in. diameter, flush fitting, 
complete with fixing clip. 
Price 17/6.  P. & P. 1,-. 

CRYSTAL  CALIBRATOR  No.  10.  A 
crystal  controlled 
4-valve  high-grade 
instrument  in  the 
same category as the 
famous  B.C.  221. 
Directly  calibrated, 
does  not  require 
cross  reference or 
charts -  functions 
as follows: - (1) A 
crystal  controlled 
oscillator  which 
provides  fixed fre-
quency signals of 503 

KC and all harmonics of 500 KC to beyond 10 
Meg. and up to 30 Meg. 
(2) A variable oscillator from 250 KC to 500 
KC, this enables all intermediate frequencies 
between 250 Kc/s. and 30 Meg. to be produced 
and modulated. 
Supplied complete with 3 spare valves, all leads 
and  maker's  instruction  book  in carrying 
haversack. The complete outfit is brand new -
repeat NE W.  Price C4/19/6.  Carr. 3/-. 

EX P.O. MAGNETIC COUNTER. 3 ohm 
type for 6 V D.C. operation.  4 figures to 
9,999. Price 6/6d. P. & P. 1/, 

Postages and carriage shown above are inland only.  For overseas please ask for 
quotation.  We do not issue a catalogue or list. 

SERVICE TRADING Co. 
PERSONAL CALLERS ONLY: 9 Little Newport 
Street, London, W.C.2  TEL: GER 0576 

ALL MAIL ORDERS.  ALSO CALLERS AT: 

47-49  High Street, Kingston-on-Thames 
Telephone: KINgston 4585 
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HARVERSON SURPLUS CO. LTD. 
HARVERSON 
SUPER HET 
4-KIT 

A  medium 
and  long 
wave super-
het.  incor-
porating 
two  I.F. 

stages modern 89 valves (UCH81, UBF89, 
UCL83, U785), built-in ferrite rod aerial. 
All you need supplied from theoretical 
wiring diagram to last nut and bolt (main 
components ready mounted), including an 
attractive  contemporary  styled  cream 
plastic cabinet with gold trimmings.  Size 
II+ x  x 6iin.  £6.12.6 

PRICE  •  Post 3/6 

MONAURAL AMPLIFIER 

.4-  w16111 

This amplifier as illustrated, made by a 
leading manufacturer.  Mullard valves— 
ECC83, EL84 x EL84, EZ80.  Bass Treble 
and Volume on remote panel.  Elegant 
Knobs.  OUR PRICE one month only 
£4/16/6, plus P. & P. 3/6. 

CONDENSER/RESISTOR PARCEL 
50 mixed P.F. Condensors and 50 mixed 
Resistors. An assortment of useful valves. 
All popular sizes—all new —a must for the 
serviceman and constructor O NLY 10/-
P. & P. II-. 

COSSOR C.R.T.  SNIP 
108K 10-inch.  New and boxed, 

I5/-, plus 6/- P. & P. 
75K 10-inch.  New and boxed. 

15/-, plus 6/- P. & P. 

ION TRAP MAGNETS 
To suit the above, 2 9 each 
P. & P. 3d. 

TRANSISTOR RECORD 
PLAYER CASE 

A few  only —Transistor  record  player 
cases in light grey cloth —complete with 
motor board. Size: 12 x 8 x 6in. 18/6 each. 
P. & P. 1/9. 

A.M. RADI OGRAM CHASSIS 

A chassis of distinction,  by a famous 
maker.  Covering Long, Med. & Short 
Waves, plus gram position, this chassis 
(Size 15f x 7 x 6in. high) incorporates the 
latest  circuitry,  using  fully  delayed 
A.V.C., and negative feedback. Controls: — 
Tone,  Vol.-On/Off,  W/Change  (L.M.S. 
& Gram.), Tuning, Tapped input 200-250 v. 
A.G. only.  An attractive brown and gold 
illuminated  dial  with  matching  knobs. 
make this one of the most handsome, 
in addition to being one of the best per-
forming chassis yet offered.  Complete 
with valves (ECH81, EF89, E8C81, EL84, 
EZ81), knobs. output transformer, leads 
etc. OUR PRICE ONLY  £9.19.6 
plus 4/6 post & packing. 

CYLDON 12 CHANNEL 
TURRET TUNERS 

New purchase offered at still lower price. 
I.F. 33-38 M O.  Complete with PCC84 
and PCF80 valves and 8 sets of Coils 
for 5 Band I channels and 8, 9, 10 Band III. 
New and unused. Value over £7  32 6 
OUR PRICE Post paid  

MIDGET I.F. TRANS. & COILS 
A pair of midget 465 kc/s I.F. transformers, 
plus L. W. and M. W. coils.  OUR PRICE 
10/- per set. P. & P. 1/9. Set of I.F. trans-
formers for transistor superhet, 12/6. 
P. & P. 1/9. 

SPEAKER FRET 
Super  quality  heavily  woven  fret,  54 
inches wide.  Usual price, 50/- per yard. 
P. & P. 1/.. 
OUR PRICE 136 per yard. 

1/6 M.P. MOTOR 
140  watt  (approx. 
1/6 H.P.).  Series 
wound,  220/250 
volt 50 cycle me. 
tor. Off load 14,000 
rev/min.  on  load 
8,500 rev/min. Ideal 
small  saw,  sewing 
machine, etc. 30/ . 
post free. 

GRAM & TAPE EQUIPMENT BARGAINS 
THE W ORLD FAMOUS E.M.I.  R E C OR D CHANGERS 
ANGEL TRANSCRIPTI ON 

P.U. (Model I7A) 

A Pick-up for the connoisseur originally 
priced at 117.10.0. The last remaining few 
offered at £4.10.0 Plus P. & P. 5/.. 

PICK-UP CARTRIDGE 
BARGAINS 

STUDIO P.    176 
ACOS HIGH G.   17/6 
E.U. PO WER POINT  12/6 
RONETTE   186 
G.C.Z.   16,6 

P &P. 1 - 

 GARRARD   
RC 98 Mk. 4H.  4-speed auto  £16.10. 0 
". ''' 120/D Mk. 2  £9. 0. 0 
RC 120 Mk. 4D  £9. 0.0 
RC 120 Mk. 4H  £9. 0.0 
RC 121 Mk. 1  E I 1.0. 6 
RC 121 Mk. 4H.  £11.0. 6 
RC 121/40 Mk. 2  ..  ..  £11.0. 6 
 COLLARO   
RC 54  4-speed auto.  £6.19. 6 
RC594  £7.1 9. 6 
Conquest  [6.12. 6 
Challenger £7.19. 6  B.S.R. ,,   
Monarch UA8 4-speed autochanger 16.19.6 
TU8 4-speed single player less pick up[2.10.0 
NOTE: Any of the above with Stereo Cartridge 
and Fittings, 16/. extra  Carriage and ins 
on each of above 51- extra 

TAPE DECKS 
LATEST B.S.R. MONADECK (single speed) 
31 in. per sec., simple control, uses Sin. 
spools    £7. S. 0 
plus 5/6 carriage and insurance (tapes extra). 
TRUVOX MARK III TAPE DECK. New and 
Boxed    LICI. 6. 6 
plus 6/- ca m and ins. (tapes extra). 

STEREOPHONIC AMPLIFIER 
Complete with 2 Loudspeakers 
This is a compact amplifier embodying the latest 
features and giving a high standard of reproduc-
tion, with ample volume.  Supplied complete 
with valves (ECL82, ECL82, EZ80), panel. 
knobs, etc., and two specially selected 3f1 
matched lousdpeakers.  We only have a few, 
and we will never be able to repeat this offer 
at such a low price! Don't  E5 10 0 
risk disappointment! Order  .  . 
now!  Plus 46 P. & P. 

TV TUBE TESTER/REACTIVATOR 
• TESTS  any 
tube without 
removal from 
set or carton. 

• REP AIRS 
tubes discar-
ded for low 
emission. 

• MEASURES 
A.G.  Volts, 

• D.C.  Volts, 
E.H.T. 

The Radar Model 
202 Tester-Reac-
tivator  is  the 
most  compre-

hensive  instrument  of 
its type on the British 
Market. 

• MeasurEs TRUE Beam Current • Visual Indication when 
reactivating is complete (a Radar exclusive) • Tests and 
Measures ALL tube Voltages including E.H.T. (another 
exclusive) • Measures Resistance up to 100 Megohms 
• Clears leaks by pressing a button • Heater Current 
measurement 0-0.5A and 0-2.5A Linear Scale • Adjusts 
heater current to ensure accurate Emission Test • 
Portable for field or bench service. 
BRIEF SPECIFICATI ON 
Tests:  Filament  Continuity,  Heater Current,  Inter-
Electrode Insulation, Final Anode Beam Current, Heater-
Cathode Leakage, 4-stage Reactivation by New Pulsing 
Method.  Universal socket fits all tubes. E.N.T. Probe. 
Measures: 0-25 Volts AC., 0-500 Volts D.C., 0-25 kV., 

0-100 Megohms.  0-250 microamps. 
200-250 Volts A.C. Mains.  Size I3in. by 10in. by 6in. 
Weight 141b. 

LIST PRICE £39 

OUR PRICE £17.17.0 PI" 9 -P " 

SLO W MOTION 
TUNERS 

500-500 Twin gang condensers 
with geared slow motion drive. 
3 6 ea. 36 - per doz. P. & P. 6d. 

WIRE W OUND POTS 
12 Wire wound Colvern Pots 
—all different values  10/6 

P. & P. 9d. 

BATTERY 
CHARGER 
RECTIFIERS 
12 v. I amp.  5/-
12 v. 2 amp.  8/-
12 v. 3 amp.  10,-
12 v. 4 amp.  14/-
12 v. 5 amp.  I6/-
P. & P. 6d. 

TRANSISTOR BARGAINS 
ALL M ULLARD Fl 

OCT!    8/-
0072    12/-
0072 Matched Pair   23/-
0C45 Green Spot   15/-
0C45 Blue Spot   15/-
0C44    15/6 
5B305 Semi Conductor  10/6 
0A4 I Diode    3/6 
* Postage on all above 6d. 

RST GRAD: 

SPECIAL OFFER 
DON'T MISS THIS 

M ULLARD 
OC.76 10 6 

MATCHED PAIR 
LI 

Post and packing 6d. 

THIS  MONTH'S  BARGAIN! 
SUPERHET CHASSIS 

Complete and ready for your cabinet, 4 valve superhet 
chassis.  Complete with valves, ferrite aerial, dial and 
knobs.  Valve line up—UCH81, UBF139, UCL83, UY85. 
Long and Medium wave coverage. 

PRICE  £4.19.6 p.8, P. 3/6. 
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83 HIGH STREET, MERTON, S.W.19 
INTRODUCING . . . 

HARVERSON'S 
MONAURAL AMPLIFIER 

KIT 
In response to numerous 
requests  from  delighted 
purchasers of our "SUPER 
STEREO KIT" we have 
produced a " MONAURAL 
AMPLIFIER " on  similar 
lines. 

• A UCL 82 valve pro-
vides a triode t mp'ifying 
stage, and a pentode output 
stage (3 watts), enabling 
good  amplification  and 
sparkling reproduction to 
be combined with physical 
compactness  (amplifier 
size, 7 x 3 x 64-in. high). 

• Modern  circuitry de-
sign,  good  quality 0.P. 
transformer and speaker 
(Sin. 30) keep hum and 
distortion to a very low 
level. 

• The controls, volume on-off, and tone, are 
complete with attractive cream and gold knobs. 

• The amplifier has a built-ii fully smoothed 
power supply, using a good quality mains 
transformer (A.C. mains cnly) and metal 
rectifier. 

• All you need is supplied  including 
easy to follow instructions which guarantee 
good results for the beginner and expert. 
All  components,  leads, chassis,  valve, 
knobs, etc.,  are first  g-ade  items by 
prominent manufacturers.  O U R PRI CE 

(Excluding  Speaker) 

Plus 4,6 Post and Packing. 
5" loud speaker 14/6 extra. 

39/6 
GUARANTZED VALVES  * 

ACHLDDH  Epp..  9- EPA cliN 51  11121  4 8 
9 3 E111, 0 9 -  8 6 1:732  9 3 

A4' P  7  11111.21 22 . E1,12  4 3 KT.I2i  8 - 
AC/19  7 - 1 EliL411 22 - EL33  18  ET,4/4  29 - 
Ac51'EN  Ec 31  EL:45  24 6 KT;;  10 3 
up 25'9 451 , 1 7'6 4:1.41  ' KT6I  96 

Ac01' EN 6- 111 902  E1.42  6 11T63  7 - 
Ac119 598' , E4.1,3 8'6 E1.01  1 0 KT66  16 - 
ATP4  38 I 435/01  93 E1N1  E1,14 21/. ' 
AZ I  98 ' ECCs5  9. E5i.41  9 K•rw,;( 8/. 
AZ31  11  PA:Fso 11 8 E5100  a KTw63 7/-
1136  14- E(1,02 123 1:2049  6 KT7.11 8/3 
(1(1.31 229 43/1121 22- E151  3 M1141  el 
(9/1135 229 EC1142  E106  3 511.4  8-
11.4  11 9 EC119  8 E7.40  - 51,498  16,. 
(1.33  18 - 1411.0o  3 EZII  7 - 510419 '5 7'. 
( /1/31  15 9 4:4/1.02  9 117.51)  6 
l.V73  59 E122  E.7.01  66 
1436.4  6. E036  6 EZ,90  - 
DAF93 83' E1,37A 1 - El 140  1 9 
111,96  88 E1,415  3 Puri  6 
1,11 41/ W1 E101,  1 6 PW4 511093 
1411101 116 11191  3 GTIc  256 
1,1591  8 6 1:192  1 3 (1%32  11 
1)1.94  66 E1,50  9 1136  46 
141.115  93 E1,50sY1  1163  9 3 
1.5140  7.  66 111.2:11,118 
14541  166 EP51  56 111.22  6 - 
EA50  13 E101  93 111.41  33 
F:11111•03 8 6 Epp  7. 115309 28 - 
EAPI2 98 Er , 1:405  86 
4: 1131  1-0  „  E135  8 - 
111111  8-  01 6 K163.3. 206 
EU, 33 6-3 EF"  8-  111.1.32 8 - 
4:114/11  8/9 EF91  51! KT.2  46 

CHErrywood 
3985/6/7 

HARVERSON'S SUPER STEREO KIT 
The product of a renowned maker, this stereo amplifier is composed of "ready-built" 
units, only requiring interconnection. This system has the advantage of being adaptable 
to fit any cabinet.  Each unit is made from first-grade components, and valves used 
(ECL82, EZ130 range) are genuine Mullard. The comprehensive instructions .upplied 
make the simple interconnection of units easy even for the novice 

THE KIT COMPRISES ... 
T W O MI DGLT AMPLIFIERS each of 3W output, good repreduction from both 
yuur stereo or monaural records. Both amplifiers complete with well-designed OP 
transformers providing perfect matching 3-751 speakers, and have remote bass, treble 
and voluma controls.  Size 5 x 21 it 3m. hizh (each amplifier). 

CO NTR OL U NIT is a Hyircz panel 
with three 2-gang pots, enabling the 
bass, treble and volume controls of 
each  amplifier  to  be  conveniently 
positioned.  Supplied with attractive 
cream and gold knobs. 

SEPARATE  PO WER  PACK with 
valve rectifier midget size (5 x 2 it 31in. 
high). 

IS OLATED  M AI NS  TRANF OR-
MER of robust construction, may b. 
mounted independently. 

VOLTAGE SELECTI ON PANEL 
Fitted with the "valve base" type of 
mains ilp selector and a channel out-
put socket. 

O NE SPEAKER, aqual ity 5in. speaker. 
(Note. The 2nd speaker may be pur-
chased from us for 14/6 extra.) 

CREA M  DO UBLE  PUSH  BUT-
TON S WITC H of neat design gives 
positive onloff switching. 

INDICAT OR  LIG HT.  Provides 
visual indication of equipment operating 
and  is complete  with  gold-finished 
escutcheon. 

PLUS 6/6 
POST AND 
PACKING 

5 
9/6 

1THE PERFECT 
PARTNER!  . 

B.S.R. MONARCH UA12 
I  B.S.R. UA12 STEREO CHANGER 

IThe ideal changer to suit the above  I 
amplifier 

IOUR PRICE ONLY £9.0.0 
plus 5- carr. L  _   

NE W and BO XEL)  *  PR O MPT DESPATC H  *  POST 6d. per valve •xtra 

1.525  11 a 1'2;  13- %'141:142  8/8 11-1507 10,- 6AT6  8'-, 61C11(iT 1136 71)5  5 11 1201;7  7- 55514  7 - 
pr ru  7'. 17711  11 ,9 1P23  6/. 11,4  11/- fiA1111  9,11 6117(11 5/6 74'5  76 125117  56 35 ./.4111T 76 
'Sot  8,. v37  25'. 11.41  6,- 11,1)  11, 68811  8(11,01iMiT 9/9 701  76 121(.17  56 42  76 
1.V...2  6 6 ,u43  14,- V P133 14.. 1:A5  98  A6  71-'6E25  186 7146  12-6 1244E7  56 ,57.3  156 
I/ y,3  8'. 11'50  71 11422(P111  1115  613E6  716 61.1  346 017  8:612057  ( 6 337.3uT 06 
1.230  18 6 ('76  7/6  IA)  2/9 164  9/9 611060 22/. 81.60  7:6 797  8'6 12SL7GT 

50125  100 1.1.:541/1251 ,- 11,118191 1101/96 10105:61  Is5  6. 611116  8'6 6L651  9/- 7147  91-1  141-  
71 1T1  5,6 611.10  88 6L70  7,- 75.4  8/.112597  8i.  

PEN4V4  1403  15/6 V0116  3/9 2C26  1/8 68147  114 6L15  163 51/2 2-6 14447  15,9  28 0 
14 - U404  10/6 16150/30  IF  25/. 611W6  8/8 61.19  14,. 91)2  33 15142  71 801 -";T 8 - 

PENIS 66 '1501  28,-  71- 2X2  4,- 6611'7  8-. 6:070T  7/-110C1  119 16495  9. 75  109 
1.11546 118 I r ',Bolo al 11120A 3,8 3A4  6'6 RA  89 61.25  25'. 104°2  169 1004:614 8- 77 

7. 1/1530322 • ("A1,42 89 1123913141  3.480T 56 6C5GT  6- 697(4  7 -1104'1  146 201)1  5 • , 
PEN220A  1URC 41 816  13/144 8/6 3116  2/. 4 6 1W6  4 6 0Q7C1T  9,10E9  14 6 20191  25- 14 211T  3/3 

3/9 I, B M 8/9 11'111  213 394  7,6 6(231  7'- 6SA7GT 7/6 ' 1OLI  9-- 201.1  25'- 
PEN451111  r1/1242, 04 10/., W21  111 .3930T  IV- 6C1566 23- 6867  7,. 101.1 ,11 96 2019  25 -110511T 90(1. 

M,41'4 7 7.  25. i•ix•45 10/ , w76  7,. 354  'J. 6161  4-6 65117  5/6 10193 16/6 201.3  22, Izioi)DT 4/8 
5110 PEN  1 PE5A4 14/6 ' U1,.1,58/ 15/61 W77  8,- 314  81- 6CH6  99 69.17  8/. 10194  18/-12019  26;- 21011'T 9:3 

98 1 P111231 76 UC1442 9/91 W72  9/9 4119  29 6F6(4  7. 60147  5/6 12A6  6,- 201'5  29" 03  99 
51540  16- , 91°21  48 1,CH̀11 9/9' X.2.2  169 50401 11;-6P611  7 - 6s1.7GT 7/8 12ATO 10 -425.460  9'9  

537  18.8 Kitt  25/. U4.412 1 15/61X41C  169 5U40  6,8 1 6F1  11- tiO4N707 7/. P2AT7  7/.4251,60T 9/61 3 
570  18 6 , 51.41  2/9 1./C1A3 11/61X10151 11/6 514  10/9 6193  13'. 6897  8/9 12AU6  7/61257,4  9. 301  99 
53419  28'- sP61  2/9  / , .  7'6 61,15  18- 61,10T 11/8 P2AU7  7/6 2525  74 304  99 
OM  5 - I 019 5  9/9 U1,113  8(6!7,21  9/915130T 7/6 61,17  11 ,9 6125/605  12AX7  7/6 257.6  96 305 
1461  33 0419 7  9/9 121,89  8/6 2309  7,,52411  8'6 61'33  18/6  16- 12HA6  8/6 270U  186 306 
1441/04  86 141  22/. 141A1  9/6 ,,„, "  o ,,, :52431  9/8 6146  23 6150  8/- 1211E6  8/6 30(.1  9,9 „„, 
PcPso  9. T1,1113C 7/- 121.44  25'. n". '16A7  10/6 61160T 2,3 61170  8/. 12428  8/6 301,5  9 ." 9  ' 1.11,42 119 '111233 171 U1,411  26/. 1A3  8'. 6A8141  8/6 6,JSUT . 12111  39/6 30191  99 9" Pc1.412 116 Ti'.)'.)  76 U1,54  8/6 IA5GT 513 /1AC7  6/- 62551  (1- 61131.1T 7/3 
142E45 118 TP25  26- UU6  18/6 1A707 11,2 62(05  5;8 626  5/6 654  7/-
P1.35  18'8 1.10  9-9 11'4  26- a.,  11 ,. OAKS  8/. 6.170  5- 65511  88 
141.36  146 1211  8. ('YIN 11,9 6AL5  11/. 6.1751  81 117(.511T 68 
141,1  11 9 Upi  11 ,9 ('VII  11/9 14/50T 11/9 6A5(5  111:61(70  1-9 6/30L2 11/9 
11.02  8. (217  11/9 U5/41  7,- 1133  11/9 6.016  446,6K736  6,3 706  9/9 
11x)  11. ' U22  7/6 111(55  6,6 1116  11/9 161.95  7.'. 6K80  7/- 767  9/. 

9,9 
9/9 

1/9 
12116  3;8 301.1  18 -6 955  8/0 
12J5GT 2/9 301 '-t 1, n 9-  856  9/S 
1237(a10'.  , :•34,8,;::.;  5763  10/9 
121170T 7/- i0I'LI 9,6002  6/. 
125154/T13/. 35L6UT 9/31 9094  9." 
129701 7/. 251'5  9/3 9009  5'. 
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SELENIUM 
L.T. METAL 
RECTIFIERS 

Full  wave,  bridge 

connected. All new 

and guaranteed. 

12/18 v. I amp.  4/3  12/18 v. 10 amp. 
12/18 v.21 amp. 6/9  24/36 v. I amp. 
12/18 v.4 amp.  9/9  24/36 v. 2 amp. 
12/18 v. 5 amp. 12/6  24/36 v. 6 amp. 
12/18 v.6 amp. 13/6  24/36 v. 10 amp. 

24136 v. 15 amp   47/6 

Please add postage. 

."11t Ilk..%•.t:  ,.' ‘ \ '  I '  • i• ,,,,,,,,, •-,..- 40, ....A 

22/6 
9/6 
13/6 
22/6 
45)-

L.T. TRANSFORMERS.  For charging or 
models.  All 200/250 volt primaries.  3.5, 9 or 
17 volt I amp., 9/9; 3.5,9 or 17 volt lamps., 14/3; 
3.5, 9 or 17 volt 4 amp., 16/6; 9 or 17 volt 6 amp., 
26/-; 3, 4, 5, 6.8, 10, 12, IS, 18, 20, 24 or 30 volts 
2 amps, 18/6; Ditto but 4 amp., 30/.. Please add 
postage. 

PLESSEY 

24-VOLT 

D.C. 

PU MPS 

Self lubricating, capacity 60 g.p.h. at 30 lb./ 
sq. in.  Will operate O.K. on 12 v.  BSP 
inlet/outlet union. Only 15/6 each. P/P 2h6. 

CARPENTER  RELAYS 

570 ohm coils.  Side 
stable single changeover 
contacts.  Brand  new 
boxed, 12/6 each. P/P 1/3. 

PORTABLE PRECISI ON VOLTMETERS 

Brand new moving 
iron instruments by 
fa mous manu-
facturer. Housed in 
polished teak case. 
8in. mirror scale, 
2 ranges, A.C. 
or D.C. 0 to 160 
v. and 0 to 320 v. 
Accuracy  with-
in 2. L5/19/6 
ea.  P/P  316. 

SPARES  KITS  FOR  CR.100  RECEIVERS 
Contains 15 valves: 2-DH63; 2-X66; 2-KT63: 
2-U50; 7-KT W6 I.  Condenser and resistor 
packs. pots, toggle switch. output transformer, etc. 
All brand new, 59/6.  P/P 3/6. 

!FIELD TELEPHONES TYPE F. 
, Ideal forall 
intercom. 
systems. 
house, 
office, 
building 
sites, etc. 
Generator 
bell  ring-
ing, 2 line con-
nection.  Sup-
plied  complete 
with batteries 
and  wooden  carrying 
case, fully tested. L4/19/6 
pair.  P/P 

PAINTON 
MINIATURE 
JONES 

PLUGS AND 

SOCKETS 

All new and unused. 
2 pin   2/6 pr.  12 pin   5/6 pr. 
4 pin   3/6 pr.  18 pin   7/6 pr. 
6 pin   4/- pr.  24 pin   8/6 pr. 
8 pin   4/6 pr.  33 pin  10/6 pr. 
Please add postage. 

Cik._ (RADIO) LIMITED 
Phone. GERRARD 8204/91 /55 
Cables  SMITHEX LESQUARE 

-3-34 LISLE STREET, LONDON, W.C.2 

M ULTI-RANGE 
TESTMETER 
BARGAIN 

Imported, brand new and 
guaranteed.  1,000 ohm/ 
volt A.C./D.C. 
Volts D.C.: 10, 50, 250, 
500, 1.000. 
Volts A.G.: 10, 50, 250. 
500, 1,000. 

(current D.C. f mA., 100 mA., 500 mA. 
Resistance: 2,000 ohms and 200.000 ohms. 
Supplied complete with all instructions and 
test leads. 
Price 59/6 each. P/P 2/6. 

MARCONI TF-373  UNIVERSAL IMPED-
ANCE BRIDGES.  Reconditioned to maker's 
specification. 0-100 H., 0-100 mfd., 0-1 megohm., 
0-100 Q, each on 5 ranges at 1,000 c,'s. £35 each. 

MARCONI TF-329 " Q " METERS.  Range 
0 to 500 Q. Frequency 50 kc/s to SO Mc/s. Re-
conditioned to maker's specification.  £65 each. 

ARB 

AMERICAN 

RECEIVERS 

Frequency  cover-
age on 4 bands 195 
kc/s to 9.05 M O 
continuous.  Operation 
from 24-volt D.C. Ideal 
for boat or car.  Precision vernier drive. 
Valve line-up: 12SA7, 4-125F7, I2A6 and 
991.  Supplied fully tested and checked. 
£6 19/6 each. P/P 7/6. 

BRAND NE W 
MEDRESCO 
HEARING 
AIDS 

Supplied fully tested and complete with ear-
piece, leads and battery pouch. Incorporates 

3 sub-miniature valves and sensitive crystal 

microphone. Only 32/6 each. P/P 

VALVE VOLTMETERS No. 2. A laboratory 
.nstrument at a fraction of cost.  Five ranges 
A.C. and D.C. 1.5 v., 5 v., 15 v., 50 v. and 150 volts. 
Operation 200/250 volts A.C.  Supplied as new, 
ully tested and complete with internally mounted 
H.F. probe.  (17/10/- each.  P/P 10/, 

BRAND NE W Boxed 
100 MICROAMP 
METERS.  Standard 
21m. flush panel mount-
ing.  Scale calibrated 
0-100 microamps.  42,6 
each. P/P 1/3. 
Also available 31in. panel 
mounting  62/6  each. 

H OURS OF BUSINESS:  9 a.m.-6 p.m.  Thursday 1 pro.  Open all day Saturday. 

COLLARO STUDIO TAPE 
TRANSCRIPTIONS 

Latest  1961 
model, 3 speeds 
11,  31  or 74. 
Fitted  with  3 
separate motors, 
digital counter, 
press  button 
switching,  pro-
vision for fitting 
extra  stereo 
head.  Supplied 

brand new and guaranteed complete with 
spare 7in. spool. £12 each. PP 3/6. 

A.R. 88D RECEIVERS 
Frequency coverage 550 kc s to 32 Mc:s 
supplied fully reconditioned and in perfect 
working order. ONLY £35 each carriage 30/, 

R.C.A. 
LOUD-

SPEAKERS 

High quality 8in. 
3 ohm  speaker 
housed  in  black 
crackle metal case 
to match AR-88 or 
H.R.O.  receivers. 
Supplied  brand 
new and  boxed, 
45/. each. P/P 3/6. 

PARMEKO 
TABLE TOP II. TRANSFORMERS 

Input 230 volt 50 
cycles. Output 620/ 
550/ 375 / 0 / 375/550 
620 volts 250 mA., 
5 volt 3 amp., 5 volt 
3 amp. Size 61in. x 
61in. x 51in. Brand 
new and boxed, 45/. 
each. P/P 3/6. 

115/230 volts.  Brand 

new and boxed,  ex-

U.S.A. (IS each.  P/P 

10/, 

MINIATURE EARPIECES 

Available high(Crystal) 
or low (5 ohm) imped-
ance.  Ideal for tran-
sistor receivers. etc. 
Supplied  brand  new 
complete with lead and 
jack and plug. Only 7/6 
each complete. P/P 9d. 

Please print name and address clearly. 
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LOOK THOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNABLE TO 
•  ADVERTISE.  IT IS WORTH YOUR WHILE TO PAY US A VISIT 

HIGH FIDELITY RECORDING TAPES 

Bargain prices.  All new and guaranteed. 
3m. long play 225ft.   6/-
Sin. std. play 600ft.    12f-
Sin, long play, 900ft.   16/-
Sun. long play. 1,200ft.    19/6 
7in. std. play, 1.200ft.   I9/-
7in. long play, 1.800ft.   29/-
7in. doable play 2,400ft.   49/6 

PLASTIC SPARE 
SPO OLS.  All 
new. 
Sin. 2/.  Sfin. 
2/3 ea., 7in. 2/9 ea. 
BRAND  NE W 

PLASTIC 
SPOOL 

CONTAINERS 
Sin. 1/6 ea., 5/in. 
2/. ea., 7in. 2/3 ea. 
Please add  post-
age. 

MINE  DETECTOR 
No. 4A 

Will detect ferrous or non-ferrous metals. 
Complete, as new in transit cases. Supplied 
fully tested with instructions. 

39/6 each, carriage 10/-, batteries 8/- extra. 

METER BARGAINS 
20 microamp D.C. M/C flush rd. 2/in.  69/6 
25 microamp. D.C. M/C proj. rd. 2/in.  59/6 
50 microamp D.C. M/C proj. rd. 21 in.  49/6 
100 microamp D.C. M/C flush rd. 21 in.  42/6 
100 microamp D.C. M/C flush rd. 3/in.  62/6 
200 microamp D.C. 11/C proj. rd. 24 in.  29/6 
300 microamp D.C. M/C flush rd. 2/in.  29/6 
1 milliamp D.C. M/C flush rd. 2/in.  25/-
1 milliamp D.C. M/C flush sq. 4in.   69/6 
30/0/30  milliamp  D.C.  M/C  flush 
2/in. rd.   9/6 

15 amp. D.C. MC proj. rd. 2in.   8/6 
120 volt D.C.M/C flush rd. 3/in.    32/6 
300 volt A.C. M/C rectifier flush rd. 2/in.  25/-
300 volt A.C. Mil flush rd. 2/in   25/-
500 volt A.C. M/I flush rd. 2/in   25/-
1,500 volts electrostatic proj. rd. 21 in  25/-

Postage extra. 

SANGAM O W ESTON STANDARD 
VOLTMETER 

Range 0-30 v. D.C. 1000 ohms per volt.  Correct 
to B.S. 89 Pr. limits 6 inch mirror scale, £25 each. 
3/6 P. & P. 

SUB-STANDARD I.F. OSCILLATORS 
3 ranges covering 445-485 kc/s.Crystal controlled 
fitted with precision variable attenuators.  Brand 
new, EIS each, 10/- carriage. 

COLLINS TCS RECEIVERS 

Frequency 
coverage 1.5 
to 12 Mc/s. 
Incorporates 
7 valves, 1-
12SA7.  I-
12SQ7, 2-
12A6,  3-
1 2 S K 7 . 
Power  re-
quirements 
12 volt L.T. 

and 225 volts H.T.  In first-class condition 
internally but slightly store soiled externally 
Price onl/ £6/19/6 each. Carriage 10/-. 

....64666141' 

NATIONAL H.R.O. RECEIVERS 

Senior model, table 
mounting.  Supplied 
complete with full 
set of 9 coils cov-
ering  50  kc/s.  to 
30  mc/s.  All  re-
ceivers  are  fully 

tested and aligned.  Price 21 gns. 
Carriage 10/- extra.  Power units are also 
available at an extra cost of 59/6 each. 

AVO SIGNAL GENERATORS 

Frequency coverage 95 kc/s to 40 me/s.  Ideal for 
all general radio work. Supplied fully tested and 
checked 0/19/6 each. P.P. 3/6. Operation is from 
2 v. and 60 v. batteries but original Avo mains 
units can be supplied at 19/6 each extra. 

PH OTO VOLTAGE AMPLIFIERS 

These special units contain a 1 microamp 
Tinsley galvonometer and a double selenium 
photo electric cell.  Brand new 0/19/6 each. 
P/P 7/6. 

FIELD TELEPH ONE TYPE L 

Generator bell ringing, 2 line connection. Supplied 
fully tested, complete with batteries. 59/6 each. 

P/P 3/-. 

R.1155 RECEIVERS 
Perfect  working  condition.  Thoroughly 
tested and realigned before despatch.  Stan-
dard model B with new improved geared 
drive, £9/19/6 each.  Carriage 7/6.  Model 
L or N. These incorporate the trawler band 
1.5/3 me/s., £12/19/6 each. Carriage 7/6. 
Combined power pack and audio output 
stage operating from 200/250 volt A.C., to 
suit either model 85/- extra. 

HALLICRAFTER  6  VOLT  VIBRATOR 
PO WER SUPPLIES.  Housed in grey meta 
case and supplied with all necessary connector 
etc. Made for SX28, 527, S36 receivers. Output 300 
volts 170 ma.. fully smoothed. Supplied new and 
boxed. 29/6 each.  P/P 3/6. 

SOUND PO WERED TELEPH ONE 

HANDSETS 

Make simple inter-
com system.  No 
batteries  re-
quired.  Just con-
nect together with 
twin flex.  Brand 
new only 15/. per 
handset.  P/P 1/6. 
Suitable twin flex 
21c1. per yd. 

24  VOLT  D.C. 

FUEL  PU MPS. 

Perfect condition, 

156 ca.  PT 2,6. 

3 

4i/A1,65, 

RECORD 

CHANGERS 

AND 

PLAYERS 

B.S.R. Monarch UA8 4 speed record changers. 
£6/12/6 each. 
B.S.R. Monarch UA8 Stereo 4 speed record 
changers, ‘602/6. 
B.S.R. UA12 Stereo 4 speed record changers, 
10/- each. 

Collaro Junior 4 spd. single players, 0151- ea. 
POST EXTRA. 

1,000 W ATT MAINS ISOLATI ON TRANS-
FORMERS. 230 volt primary, 230 volt secondary. 
Ex-Admiralty heavy duty type.  New, boxed, 
a each.  Carriage 10/, 

A.R.88  W AVECHANGE  S WITCHES.  8 
banks, 6 positions, complete with all screens. 
New, boxed. 17/6 each.  P/P 2/6. 

BC, 221 
HETERODYNE 
FREQUENCY 
METERS 

125 kc/s to 20Mc s 
As new condition. 
Supplied complete 
with valves, 
crystal  and 
calibration 
charts. 

Only 

216 
each 

P/P 7/6. 

Also available less calibration charts 
£9/10/- each. 

only 

ALUMINIU M CHASSIS 
8 swg, four sided and with reinforced corners. 
6 x 4x 2/in. 3/6; 10 x 7f  2/in. 5/3; 71 x Sf x 2/in. 
4/6; llf x 74 x 2/in. 6/-; 131 x 9 x 2/in. 6/9. 
Post extra. 

AN/APR4 SEARCH RECEIVERS 
Covers 38 to 1,000 mc/s with 3 plug in R.F. 
units, TN 16, 38-95 mc/s. TN17, 74-320 mcis 
and  TNI8,  300-1,000  me/s.  Operation 
115 volts A.G. 50-2.600 cps.  Reconditioned 
as new to maker's spec., 05 each complete. 
Carriage LI. 

24 AMP, VARIAC TRANSFORMERS, Primary 
230 volts. Adjustable secondary from 185 to 250 
volts at 24 amps.  Can also be used in reverse, 
£12/10/- each.  P/P 10/, 

PO WER UNIT TYPE 234A,  Input 200/250 
volt. Output 250 volt 150ma., fully smoothed and 
6.3 volt. 5 amp., 19 inch rack mounting chassis. 
59/6 each, carriage 7/6. 

M UIRHEAD 

CELL TESTERS 

Brand new.  Incor-
porates a 6in. scale 

3 amp. D.C. meter and variable rheostat for 
controlling current. Only 32/6 each. P/P 3/6. 

O W (RADIO) LIMITED 
_ - 
3-34 LISLE STREET, LONDON, W.C.2 

Phone • GERRARD 8204/9155 
Cables  5M1THEX LESQUARE 
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LASKY'S 
RADIO 

SAVE POUNDS! ORDER BY POST IF YOU CANNOT CALL 

H.P. TERMS 

AVAILABLE 

on certain goods. 

Call or write stating 

your requirements. 

F.-  STEREO AMPLIFIER KIT 
p--  in 4 watt ,..1 S watt monaural) ) inploying two ECL82 and EL50 rect., 

iible-wound mains transformer, etc. Separate panel with bass, treble 
r nil volume controls.  Indicator lamp, push-button on/off switch, 
hgant gold/cream knobs. Kit comprises two Amplifier Units and Power 

So-  "rut, all Sin. x 2in. in size, fully assembled ready to be wired together. 
kit is priced without Loudspeaker so that you can choose the type and 
rir required. 

LASKY'S PRICE Kit complete with new Mullard 

s Ayes, full data, circuit diagram, assembly instructions 

.ind suggested layout  a u  e&,/  Post 5!-. 

SPECIAL OFFER OF SPEAKERS WITH THIS KIT 
Two 5in. for 20/. Two 6 x 4, 25/, 

Suitable cabinets available to callers. 

NO W  YOU CAN BUILD 
THII SUPERB 

6 - TRANSISTOR SUPERHET 
TABLE 
RADIO 
FOR ONLY 

£9.15.0 
Post 4/6 

An exciting new set you'll be proud to own. Uses 6 Mullard matched 
transistors, 1 diode, two 0081 valves in push-pull, giving 1 watt undis-
torted output. I.F. 470 Kcis. Medium and long wavebands. Ferrit, 
rod internal aerial, high flux 7in. x 4in. Loudspeaker. Printed circuit 
construction and all components are of the highest quality. Completels 
self-contained and therefore ideal for home, caravan, cabin cran. 
camping, etc. The handsome Cabinet with first quality walnut veneer 
finish and gold embellishments measures 181n. long, 81in. high, Sin, deep 
Circuit diagram and full data supplied. 

Evi•ry component available ,rip,-.114.1‘.. 

SAVILLE and AVANTIC 
STEREO & MONAURAL HI-Fl EQUIPMENT 

For 200-250 v. A.C. main.  New and fully guaranteed.  Few only 

SAVILLE STEREO 
to- Pre-Amplifier and Control  Unit. 
▪  1.ist k15. Lasky's Pries 8 Gns. 

pl.-  •  SPECIAL COMBINED OFFERS 
▪  , rue Saville twenty Ampliti 
•  -tie Saville Pre-Amplifier 20 Gns. 

int' Control Unit. 

STEREO 
no Amp and one Pre-Amp 32 GNS. 

•  Carr. & Ins. 12/6. 

AYANTIC 
8P21/2 STEREO PRE-AMPLIFIER 

10--  CONTROL  UNIT,  twin channel. 
▪  r) inputs for each.  List £28/101-. 

LASKY'S PRICE  £16.19.6 
Carr. 7/6. 

▪  STEP  II  STEREO  P.U.  PRE-
▪  AMPLIFIER UNIT. 
IA-  ist  £611616.  LASKY'S  84  

' .trr 7/6.  P11:CE 
Ow▪ -   

SAVILLE TWENTY 
Main Amplifier and Power Unit, 
20  watts  nominal,  30  watts, 
peak from " C " core distributed 
load stage.  Freq. range: 34 cis 
to 30,000 c/s± ldB at 20 watts. 
Distortion at 1,000 c/s and 20 watts 
<0.1%.  Mains transformer will 
sustain 100% overload continu-
ously.  Power supplies for Tuner: 
300 v. 50 inA. 6.3 v. 2.5 amp. 
4 valves: 2 EL34 push-pull, ECC81, 
6234.  LIST £27 

Lask " Prig.  £14.19.6 

DON'T MISS THIS GREAT 

HALF-PRICE OFFER! 
"ELIZABETHAN BANDBOX" 

a neat, compact and highly transportable 

Tape  Recorder for AC  mains 200/250v. 
Fitted  fully self-contained Amplifier and 

7x 4in. Speaker.  Clock type face indicator. 
Monitoring and I.s. sockets.  Two speeds 

31 and 11 i.p.s. Fast forward and fast 

rewind.  Record  level  indicator. 

Facilities for recording from two 
inputs. Push-button controls. Plays 

for one hour on one reel of tape. 

Carrying Case with attractive rexine 

finish and detachable hinged lid. 

Size 101 x II x Gin. 

LISTED AT 29 GNS. 

LASKY'S PRICE, including high quality  ari a 
crystal Microphone and one reel of Tape, Z I O. I V A; 

Can. &  15/, 

ANOTHER WONDERFUL 
TAPE RECORDER OFFER! 
rrirpir ti  I ape  1Cecorder  mime  I. ',Ham 
-;t.udio 3-speed deck, 11, 31, 71 i.p.s.  Twin 
track with pause control, rev, counter, latest 
type  electronic  recording  indicator. 
superimposing  switch,  volume  and 
tone controls, 7 x 4 loudspeaker. 
4 watts output. Takes 7in. spools. 
In  contemporary  design  carrying 
case, 9-1 x 16 x 16in.  Brand new, 
fully  assembled,  ready  for  use. 

  LASKY'S PRICE   

COMPLETE WITH MIKE   TAPE AND SPOOL 29 GIIS. 
Carr. _& Ins. 2. - 

TAPE DECK & 
LIMITED NUMBER ONLY 
Elle well-known MOTEK KW Deck 
with push-button controls, 3 motors, 
3-speed (11, 31, 71 i.p.s.), rev. 
counter. Freq. response better than 
40-12,000 c/s. at 71 i.p.s.  2-tone 
grey finish.  Listed at £22. 

LASKY'S PRICE  £9.19.6 
Carr. and Ins. 7/6 

Suitable case, callers only, 39/6. 

COLLAR° STUDIO TAPE TRANS-
CRIPTOR.  3 motors, 3 speed 
14, 31, 74 i.p.s., takes 71n. spools. 
Push-button controls. 
Lasky's Price, complete with Tape 
and Spool £12.19.6 

Carr. & Ins. 12/6. 

HIGH FIDELITY TAPE 
RECORDER HEADS 

Le/Walk make, new and unused.  Upper 
or lower track. RECORD ,PLAYBACK, 
high impedance. Double wound and will 
reproduce up to 12.000 c.p.c. at 7I ,.p.s. 
Azimuth adjustments.  Output 5 milli-
volt. at I Kc. at Ty pr  ERASE low 
impedance. LIST £4 PAIR. 

LASKY'S PRICE, per paw 
Post free. 

Please specify npper or lower track 
SPECIAL OFFER ! 

Set of 4 heads (upper and 49/6  
lower track)   

29/6 

PLASTIC TAPE SPOOLS 
Sin.  bin.  bile.  7in.  Sun. 
1'9  2/6  2/6  2/6  5'6 

Poet extra. 

TAPE OFFERS 
COLLARO TAPE TRANSCRIPTOR 
Mk.  IV,  fitted digital counter. 
List £25.  Lasky's Prise 11111/19/8. 
(.arr. & Ins. 12/6.  Tape extra. 

TAPE RECORDER PRE-AMPLI-
FIER.  For use with any make of 
Tape  Deck  including  Collaro, 
Motek, etc. Full recording facilities 
are provided for 7, 31 and 11 i.p.s. 
and multi-position switch  gives 
automatic equalisation by negative 
feedback to each individual speed. 
4 valves including magic eye level 
indicator.  Overall dim.: 12 x 4x 
5in.  Front  panel:  121 x 31in. 
Attractive gold hammered finish. 
Lasky's Pries 9 Gni. 

Post 3/6. 

SPECIAL OFFER 
OF TAPE 

Famous make plastic 
on  latest  type 
plastic spools. Brand 
new, boxed and 
guaranteed. 
1,200ft, on  on,. 
7in. spool, 

1,800ft. (71n.) _32/8 
1,200ft.  (51in.) .21/-
850ft. (51in.) _ MS 

SCOTCH PLASTIC TAPE 
1,200ft. on 7in. spool   25/-

MALL LONG PLAY TAPE 
1,800ft. on 7in. spool   39/8 
1,200ft. on 51in. spool   29/6 
850ft. on 5in. spool   254 
220ft. on 3M. spool   7/11 

Post: 1 spool 1/6. 
Orders over 60/- post free. 

LASKY'S. RADIO  FOR COURTEOUS SERVICE & TECHNICAL ADVICE 
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MICROPHONE 
BARGAINS 

The  " Diana," 
high impedance 
moving coil mike 
with unique 
magnetised table 
base.  Response 
30-15,000  c.p.s. 
Ideal for tape recorders. 
Lasky's Pries 39/6 

List 4 Gil, 

Post free. 

ACOS  CRYSTAL  STICK  MIKE 
Type  M.C.39/ 1, complete  will, 
cable.  Listed atf5/5/.. 
Lasky's Price 39/6 

Post free. 

MINIATURE moving coil dynamic 
microphone, incorporating switch 
and complete with pocket clip. As 
used for the " Fi-Cord." 

Post 1/6. 

4-SPD. AUTO-CHANGERS 
New and 
Unused 
in Maker's 
Cartons 

B.S.R. type UA8    
B.S.R. 1M8, stereo   
B.S.R. UA12, stereo 
B.S.R. type UA14   
COLLARO Conquest, wired  for 
stereo,with monaural pm. £8 19 6 
As above, stereo   £7 19 6 

ro,t On all aboN • 

£6 19  6 
17 19  8 
£7 19  8 
17 19  6 

GARRARD 
Model 124)    £8  8 0 
Model 121    £9  9 0 
Model 209    £9 19  6 
Model 210, stereo    ill 11  0 
Model  210 with monaural  at:. 
stereo heads   £12 10  0 

RC.88   £12 19  6 
RC.88 stereo   £12 19  6 
RC.98   114 19  6 

SINGLE PLAYERS 
Auto. start and stop.  Complete 
with pick-up and crystal cartridge. 
GARRARD 4SP   £6 19  6 
GARRARD TA Mk. II, wired for 
STEREO, plug-in head  £8  9 0 
E.M.I. 4-speed, wired for STEREO 
and fitted Acos stereo T.O. car-
tridge    MI 19 6 

Post on all above 51-.   
COLLARO JUNIOR 4-speed motor 
and separate pick-up   75/-
B.S.R. TU9, non-auto Turntable 
and separate pick-up   79,6 

Post free. 

LONDON'S LEADING 
Hi-Fi SPECIALISTS 
Visit either of our addresses for selective 

Demonstrations of the latest Hi-Fl Equipment 

LASKY'S 
RADIO 

SEND FOR LASKY'S 
100 PAGE 

111-F1 CATALOGUE 
A COMPARATOR-
(' ATA LOG U E 
photogravure  and 
..,lour to enable you 
to choose from 
equipment of ever 
kind. 

Price 3$. 6d. 
part post 6d. 

Fully  refunded  on 
making your first 
purchase. 

"LINEAR" AMPLIFIERS 
" DIATONIC "10-14 watts 12 Gns. 
" CONCHORD " 30 watt 15 ens. 
L45 4-5 watt Amplifier  115/19;6 
LT45 Tape Deck Amplifier 12 Gee. 
L50 50 watt Amplifier... 19 Ons. 
L10 10-12 watt with pre-amplin,': 

15 Get. 
L3/3 Stereo Amplifier   7 fins. 
LP.1, Tape Pre-atnplifier  S Get. 

All other types in stock. 

TRANSCRIPTION  MOTORS 
GARRARD 4HF, stereo or mon-
aural, complete with  618.19.0 

plug-in head 
Carr. Si Ins. 12/6. 

GARRARD 301   £22 7 3 
GARRARD 301 (Strobe) £23 18  4 
GARRARD type A    £21  7 8 
PHILIPS    £10 10 0 
Also Lenco, Connoisseur, etc. 

PICK-UP CARTRIDGES 
ACOS HG P.59 or HG P.37 turnover, 
crystal cartridge with L.P. and 
standard styli. List 39/7. 
Lasky's  M u  UV-  post  free. L 

AOCS 73-1A STEREO. List 52/6. 
Luky's  Pries  29/6  post  free. 

P.M. SPEAKERS 
31in. 4in. Sin. Olin. 8in.  10in. 
17/6 19/6 10/6 16/- 16/6 25 - 

12in. 27/6. 
ELLIPTICAL 

7x4 fix fl 10x21  10x6  10x7 
12/6  22/6  25/-  25/-  25/-

Post extra. 

Elie 

LASKY'S F.M. TUNER 
PRINTED CIRCUIT VERSION OF 
G.E.C. 912 " F.M. PLUS "TUNER 
FOR HOME CONSTRUCTION 

Uses C, valves, 2 germanium diodes 
and brand new T.C.C. condensers. 
The PRINTED CIRCUIT ensures 
that the I.F. and R.F. amplifiers 
are extremely stable at maximum 
gain and results are consistent on 
all tuners. 
CAN BE BUILT FOR  7 GNS. 
(including valves) 
Post free. 

Details on request. 

STEREO ADAPTOR 
CONVERTS  ANY  RADIOGRAM 

TO GIVE STEREOPHONIC 
REPRODUCTION 

2-valve  Amplifier using  EF8OX 
and EL84 metal rectifier (full-wave 
bridge).  Mains voltage 195-250, 
50/60 c.p.s.  Ganged volume con-
trol and ganged tone control. 
CAN ALSO BE  USED AS A 
SINGLE-END AMPLIFIER. 
LASKY'S PRICE complete with 
printed circuit, circuit diagram, 
full service data and 2 new 59/6 
valves. Post & Pkg. 3/6. 

AMPLIFIER BARGAIN 
6-watt,  employing  4  valves: 
EX80 rect., ECC83, feeding two 
E184 in push-pull.  Separate con-
trol unit with bass, treble and 
volume controls.  Size of chassis: 
x 44 x 12in.  Complete with 4 

new !dullard valves. 
LASKY'S PRICE 
Post 4/6. 85'-

GRAM AMPLIFIER 
Uses two valves, ECL82 and EZ80 
4t n d  separate mains transformer to 
minimise hum.  Incorporates Elac 
x 5in. loudspeaker with output 
transformer mounted.  Size of 
printed circuit 4  21in. 
Luky's Price 59  , U 

MINIATURE POCKET 
TRANSISTOR RADIOS 

Large selection ot  ai iou, well-
known  makes  at  money-saving 
prices. Call and select or write tor 
latest Bargain List. 

NEW AND UNUSED 17" TV CHASSIS TRANSISTOR 
RECORD PLAYER 
CAN 
BE 

BUILT 
FOR 

200-250 V. A.C./D.C.  Com-
plete with  13  new  Brim,: 
valves, latest Fireball turo t 
tuner  covering  all  channel-
bands 1 and III  (if. 33-3, 
Mc/s.).  Ferroxcube line out-
put  transformer  and  wide 
angle 90° scanning coils, ion 
trap, latest electrostatic focus. 
All first quality components. 
Overall dimensions 8x 151in. 

Valve line-up: 
3 PCF80, 1 PCC84, 3 BOW; 
1 PCL84, PCL82, PY82, PL81 
PY83, EY51. 

LASKY'S PRICE £18.T9.6 Carr. & Ins. 7/6. 

BRAND NE W BRIMAR 17in. C.R. TUBE, ClISNI.  3-amp. heater, 
electrostatic focus.  12 months' guarantee. 

LIST 10 ens. Lasky's Price 16/19/6. Carr. & Ins. 12/6. 

SPECIAL COMBINED OFFER  t23.19.6 Ca".  81 
CHASSIS & NEW BRIMAR C.R.T.  Ins. 19/6. 

A fele cat,: nets available to callers. 

HI-Fl SPEAKER SYSTEM 
SPECIAL OFFER. Limited quantity only. ELAC Hi-Fi Speaker system 
comprising 10in, bass unit (woofer), 8x 6in. enclosed middle range unit, 
and 4in. tweeter. LASKY'S PRICE, complete 49/6 Post 3/6. 

TWO MATCHED SETS FOR STEREO £5 post paid. 

Units available separately: 

10in. Bass Unit  By It Middle  I  4in. Tweeter 
27/6.  Post 2/6.  I Unit 15/6. Post 1/6.  I  12/6.  Post 1/6. 

£9.19.6 
Carr. tree 

- 

\ 

6 v. operation.  For all L.1. and 
standard records.  All components 
available separately. 

AMPLIFIER 
300 milliwatts push-pull output, 
using two 0071 and two 0072 
transistors. Fully assembled, 79/6. 
Knobs 3/6 extra. 

LOUDSPEAKER 
30 ohms, 7 x 4in. elliptical, matched 
to amplifier, 25/, 

3-SPEED TURNTABLE 
6 v., with rubber mat and speed 
adjustment, complete with  to., 
crystal cartridge and two sapphire 
styli.  79/6. 

CARRYING CASE 
As illustrated, handsome two-tone 
finish.  17in. deep, 14in. wide, 
51in. high. Well made and finished. 
4914.  Batteries extra. 

SEE OVERLEAF FOR  MORE  NE WS FROM  LASKY'S  RADIO Ma- 1111111111111
1111111111111
1111111111111
1111111111111
i111111111111
1111111111111
1111111111111
1111111111111
1111111111111
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LASKY'S 
RADIo 
LASKY'S 

MIDGET T.R.F. 

CAN BE BUILT 

FOR ONLY 99/6 
Post & Pkg. 5/-

Handsome  contemporary  design 
case,  overall  size  8ein.  wide, 

I 4t in. deep, 5in. high.  2 latest 
I double-purpose valves EB1.89 and 
I IECL80, contact cooled rectifier. 
I For A.C. mains 200-250 v. Med. 
and long wave, 5in. P.M. speaker. 

I Plastic cabinet in cream, pastel 
I green, pink, blue. 

FULL DATA, instructions circuit 
I diagram, shopping list 1/6.  All 
components available separately. 

LASKY'S 

CAR RADIO 
CAN NOW BE BUILT 

ABSOLUTELY COMPLETE 

FOR 99.19.6 Irk 

* Small size. Will fit any car 
*12 volt operation 
* New Hybrid circuit 
* Transistor output 
* New type Brimar valves 
* No Vibrator, 12 volt H.T. & L.T. 
* T.C.C.  Printed  Circuit  and 
Condensers 

* Tuned R.F. stage 
* Medium and long waves 
* Permeability tuning 
* 7in. x 4in. elliptical speaker. 

Instruction Booklet giving full de-
tails, illustrations, dimensions, cir-
cuit diagram and shopping list, 
price 2/6 post free (returned if you 
order). 

EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN 

TEST METER 
BARGAINS 
NE W AND UNUSED 

AN/20.  Famous make pocket 
size 18-range multi-test meter 
for amateur or service engi-

neers.  5,000 ohms per volt A.C. and D.C. 
with accurate linear scales for the lower 
A.C. range.  In black leatherette-covered 
case, 31 x 3f x 11 in. deep.  LIST 
9 gns.  LASKY'S PRICE 
Post 3/6.  Leads 3/6 extra.  99/6 

The KAPURA Mdl. U1.  MULTI-RANGE TEST 
METER, incorporating 3in. rectangular meter. 

Sensitivity: 1,000 ohms per volt A.C. and D.C. 

Ranges: (AC. and D.C.) 0-10-50-250-500-1,000 v. 
D.C. current 0-100-500 m/a. 0-1 m/a. (used at 0-10 
V. range). 

Resistance: 1-2,000 ohms (centre 24 ohms). 
100-200,000 ohms (centre 2.4 k.). 

Size: 5in. x 3M. x 21in. Weight: 22 ozs. 

Fully guaranteed.  LASKY'S PRICE Co/6 
Complete with test leads. Post & Pkg. 3/6 wsgr/ 

LABGEAR 
A.F. POWER 
METER KIT 
Two  ranges: 
25  milliwatts 
to 1 watt; 1 
watt  to  10 
watts,  Accur-
acy 5%  and 
matched for 3, 
15  and  600 
ohms.  Ideal 

for constructors, hi-fl enthusiasts, 
engineers. COMPLETE KIT with 
full step-by-step instructions, cir-
cuit, data, 59/6. Post free. 

MINIATURE  EARPHONES 
FOR POCKET 

TRANSISTOR RADIOS 
High  quality  and  remarkably 
sensitive, giving clear reproduction 
of music as well as speech.  Com-
plete with transparent ear-insert, 
3ft. cord, sub-miniature jack and 
socket.  Fully guaranteed. 

Mdl. CR.5. Crystal 
Earpiece, high imp.  12/6 
Mdl. MR.4. Magnetic - 
Earpiece, low imp.  1 0/" 

l'ost free. 

SUB-MIN. COMPONENTS 
As  /II the  .q.nese 
pocket transistor radios.  Coils, 
Loudspeakers,  I.F.  transformers, 
Ganged Condensers, etc., now avail-
able from stock at lowest prices. 
Also in stock, all T.S.L. transistor-
ised Miniature Units. 

Send for Lasky's 
COMPONENTS 
CATALOGUE 
OVER 100 PAGES 
SIZE 1141n. x 

COPIOUSLY ILLUSTRATED 
Price 2/- Peet oa. 

Our latest 12-page "BARGAIN 
BULLETIN " free with each cope. 

12-CHANNEL  4, 
"TURRET TUNERS " 
Large selection, many by famous 
makers such as Cyldon, Brayhead, 
Plessey, Cossor,  etc.,  all  I.F.s. 
New and unused. Let us quote you 
for the model required. Examples: 
33-38 me/s., 29/0, 8-9 me/s., 59/6. 
9-14 me/s., 59/0, 14-25 me/s., 59/6. 

TRANSISTORS 
P.N.P. Junction types. 

AUDIO, suitable for high gain and 
low freq. amplifiers, and for output 
stages up to 250 milliwatts. Double 
spot -yellow and green. 

Each 5/-
R.F. suitable for medium and low 
freq. oscillators, freq. changers and 
I.F. amplifiers (1.5 to 8 Mc/s.). 
Double spot-yellow and red  vie 

Each  I/ 
Type TI11.  Suitable for all audio 
applications. 

Post 6d. 
One dozen 35.1- post free. 

Special  prices quoted for large 
quantities. Enquiries invited. 

3/6 

0C44 16/-; 0045 115/-; 0070 2/6; 0071 
84: 0078  15/-: (Matched Pair 301-i; 
0073 14/-: OCIS 544. 

EDOMAN MAZDA TRANSISTORS. The 
very latest typec 
Xl31 102 7/6;  XB/103 7/6:  SC/101 
101- XA 101 12/6; XA'102 12:6. 

SPECIAL OFFER.  Set of 7 Ediswan 
Transistong XA 101, XA/102. 2 XIS/102. 
XB 103. 2 matched XC/101. Price NAL 

CRYSTAL DIODES.  General Purpose 
GEX00. each 1/-. Per doz. 9,-, 

All ether type In stock. 

" GOLTOP " POWER 
TRANSISTORS 

All types In stock. Example: 
1/15/10P.  Ideal for output stage of car 
radio, will give approx. 3 watts operating 

from 12 v. Each 15/-, post free. 
Suitable Output Transformer for above, 
correct ratio, matched to 3 ohms. 9/6. 

Post 
Delver Transformer 9/6. Post 1 -. 

15In & 16 round  55 19 
ill,,. rect.    E.5 19 
211n. rect.   £7 19 6 

CAR RADIO COIL 
PACK 

(Superhet, I.F. 465 Kr's) 

As used in many famous makes car 4 
radios.  A permeability tuned Coil ang 
Pack covering medium and long .111 
wavebands, with tuned R.F. stage 4 
and complete with dial and pointer.  
Needs no ganged condenser.  Its -4 
compact construction and small .11 
size, 7e x 5 x liin. enables it to  
be used in the smallest of car radios. 4 

LASKY'S PRICE  Ags /23 -.11 
With  circuit  diagram  'eV/ 
and full data.  Post 2/6. 4 

1 
4 
4 
4 

SUB-MIN. RESISTORS, Ph Watt, I 
most values available.  Each 34. 
Per doz. 2/6. 

20,000 VALVES  IN  STOCK 
Mullard, Brimar, G.E.C., Mazda , 
Cossor, E.M.I., Philips, Pin-
nacle, Telefunken, etc.  Send 
for our latest Valve List. 

-as 

C.R. TUBE BARGAINS.... 
NE W AND UNUSED 

FERRANTI.  12in. types T12/44 
inn. type T9/3 4 v. heater. 

49/6 z LASKY'S PRICE 
Carr A Insur. free. 

4 

4 
4 
z 
z 

FERRANTI 17(n. type TR17/10. 6.3 V. 
amp. heater. Brand new and unused. 4 
carr, and lust,,-. 12,6.  16.19.6 z LASKY'S PRICE 

11114. METAL CONE, famous make, type 
TSUI/A, 6.3 v., 0.3 amp. beater. 05.9.6 4 
Carr.  Insur. '211, 

1Tin. 90 degrees C.R. TUBES 

Seconds but in perfect working order 
and guaranteed.  Ift 
Carr. and Insur. 1216.  7.7., -.41 

  -41 

RE-GUNNED C.R. TUBES 
GUARAN 1:1:1,  FOR  11  MONTHS 4 

Carr. 
TYPs  & 

12!,,. round  EA 10 
lein. rect.    £510 g  120 

r2iS 
6  12/8  4 

CONDENSE/IS, RESISTANCES.  high 
stability Resistances. Electrolytic.  All -06 
values and sizes stocked. 

Please address 

MAIL ORDERS 

and enquiries to 

EDG WARE 

ROAD 

T WO ADDRESSES FOR PERSONAL CALLERS 

207 EDGWARE ROAD, 
LONDON, W.2 
Few yards Praed Street 
PADdington 327112 

42 TOTTENHAM COURT 
ROAD, W.1 

Nearest Station: Goodge Street 
M USeu m 2605 

Both Addresses 
OPEN ALL DAY 
SATURDAY 

Close 

Thurs. I p.m. 

--.41 SEE OVERLEAF FOR MORE NE WS FROM LASKY'S RADIO 

4 

4 
1 
1 
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REMEMBER THIS 
WA T. No. A. 

It W 

SHEETS.  TUBES.  RODS.  WIRE. 

COPPER, 
Telephone— 

Ilot_tioRN  BRASS,  Immediate  Deliveri es 

ALUMINIUM. 
H. ROLLET & CO., s6 Rosebery Avenue, London, E.C. 

Fifty years ago (when we ourselves were nearly a quarter of a Century old) the above 

advertisement appeared in support of a new magazine for a new industry. 

Today may we congratulate Wireless World upon their Jubilee issue. 

__001.1unritt o 

&craze Czfer M m in i 

H. RO L LET & Colcd. 
'magnesium Brass. Durcifitmia.._ 

LONDON 
BIRMINGHAM 
LIVERPOOL 
MANCHESTER 

LEEDS 
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CLYNE RADIO LTD. 
18 TOTTENHAM COURT RD., LONDON, WI 

MUSeum 5929 0095 
ALSO AT: 162 H OLLO WAY ROAD, LONDON, N.Y 

NORth 6295/67 
99 CHEAPSIDE, E.C.2.  MON 6860 

All post orders and correspondence to 162 H OLLO WAY RD., LONDON, N.7 

THE  CLYNE  RADIO  " DE  LU XE" 

PRINTED CIRCUIT SUPERHET 

A new two. 
wave  band 
(L  and  M) 

1 .11 011  Superhet 
using  the 

11111111111.. : 
latest  minia- 
ture  valves 

11f1 V1 I" "  6.‘  E C H 81, 
(.44.) EF85  and 
(431  ECL80,  olus 

contact cooled Rectifier.  Incorporates Ferrite 
Rod Aerial and is of unit construction. Excep-
tional sensitivity and selectivity.  Outstanding 
performance and quality T.C.C. condensers 
throughout. Easily constructed in one evening. 
Brown or ivory Bakelite cabinet.  A.C. mains 
200/250 v. All necessary components at special 
inclusive price of £7/19/6 plus 3/6 P. & P. 
Instruction  Book with  itemised  price  list 
available separately at 1/6 post free. Also avail-
able in De Luxe Cabinet (as illustrated) at 
5/- extra. 

THE "WAVEMASTER" 7-TRANSISTOR 
LUXURY PORTABLE 
400 MILLI W ATTS O UTPUT 

To build yourself Medium and Long waves —Push-Pull Super. 
het A.V.C. Perfect Car Radio reception. Size 10in. x 6fin. x 
44in. at base tapering to 4in. at top. 
Very attractive two-tone grey Vynide covered cabinet with 
black and gold printed escutcheon plate, cream and gold 
knobs, handle and cabinet fittings.  * Weight —complete 
with long-life 7f volt battery-44lb.  * Mazda high-grade 
transistors throughout.  * High-Flux 7in. x 4in. Elliptical 
Speaker. * Slow motion tuning. * Co-axial socket at rear 
for direct connection to Car Radio Aerial  * Improved 
reception by use of seven-section plated telescopic aerial 
disappearing into Cabinet when closed, 34in. above Cabinet  (43) 
when fully extended. 
Construction simplified by Bakelite chassis board with the following components already mounted: 
I.F. Transformers (3).  Oscillator Coil, Trimmer Bank, Output Transformer, Intersrage Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components 
full assembly instructions —nothing more to buy —is £I0/19/6 plus 3/6 P. & P. Alignment service 
available.  Full assembly instructions and individually priced parts list, all of which are available 
separately, 2/6, post free. 

Open: Tottenham Court Rd., and 
Cheapside: 9 a.m to 6 p.m. Mon. 
to Fri., Sat. 1 p.m. Holloway Road: 
9 a.m. to 6 p.m. daily.  Thurs. 1 
p.m., Sat. 5.30 p.m. 

• 
If not stated, please add postage 
on orders under CI.  Cash with 
order or C.O.D. (charges extra). 

• 
Our advantageous H.P. and Credit 
Sale Terms are available on any single 
item over CS. Your enquiries invited. 
Please print your name and address!! 

" OUR REPUTATION IS YOUR 
GUARANTEE " 

TO BUILD YOURSELF 
ALL PARTS AVAILABLE SEPARATELY 

rF .- —  STOP PRESS!  All components available ex-stock for 
the " P. W. ROADFARER " TRANSISTORISED AM/ 
M RECEIVER, as described in " Practical Wireless," 
April issue.  Send stamp for itemised price list.  Usual 
special inclusive price available. 

(I) New Look " RAMBLER " all dry s'het portable. 
£6 19  6  2/6  1/6 

(2) " RAMBLER " Mains Unit (suits most portables)   £2  7 6  1/6  9d. 
(5) " FAMILY FOUR " T.R.F. Mains Receiver    £3 19  6  2/6  1/6 
(7) Standard JASON F.M. Tuner FMTI   £6 15  0  2/6  2/-
(8) Fringe area JASON F.M. Tuner FMF   £7 IS  0  2/6  21-
(9) JASON " MERCURY 2" Switched F.M. Tuner plus ITA/B.B.C  

Sound   LIO 10 0  2/6  3/6 
(11) JASON " ARGONAUT " AM/FM Chassis    LIS  5 0  216  2/-
(12) JASON "ARGONAUT " AM/FM Tuner   Ell 19  6  3/6  2/-
(13) F.M. Power Pack (suitable for most tuners)   El 17  6  1/6  1/-
(14) R.C. 3/4 watt Amplifier (with Bass, Middle and Treble controls)  £4  5 0  2/6  1/-
(IS) 2-amp. Battery Charger    LI 16 6  2/6  3d. 
(16) R.C. Transistor/Crystal Receiver ('phones extra)    LI  1 0  1/3  3d. 
(18) R.E.P. I-valve Battery Receiver   L2 2 0  2/-  9d. 
(19) "CRY-BABY "ALARM (Baby Alarm)   £3 12 6  2/6  1/-
(20) MULLARD 510 Amplifier (printed circuit) Ultra Linear Version  £9  9 0  3/6  1/6 
(21) MULLARD 510 as above plus input selector and spare power 

supplies    LII 10 0  3/6  2/6 
(22) " DE-LUXE " Printed Circuit Superhet    £7 19 6  3/6  1/6 
(23) " DE-LUXE " with New Look Cabinet    £8 4 6  3/6  1/6 
(24) JASON J.T.V. 2 Tuner   £13 19  6  3/6  2/6 
(25) RADIO JACK    19  6  1/6  6d. 
(26) MULLARD TYPE "C "Tape pre-amp.   £I2 9 6  3/6  2/6 
(27) JASON WI I Wobbulator    £14 19  0  3/6  3/6 
(28) JASON Valve Voltmeter EMIO (23 ranges)   LI 8 10 0  3/6  2/6 
(29) NE W JASON F.M. TUNER FMT2 with built-in power supplies 

and cabinet   LII 19  6  3/6  2/6 
(30) NE W JASON FRINGE F.M. TUNER FMT3, as above    LIO 19  6  3/6  2/6 
(32) R.C. Super Personal Portable I-valve (phone extra)   LI IS  0  2/6  2/-
(33) R.C. Super Personal Portable 2-valve (phone extra)   £2  1 0  2/6  21-
(34) R.C. TRANSETTE 2-Transistor Personal Portable   £3  9 6  21-  2/-
(35) JASON EVEREST 6-Transistor 2-wave Portable   £I3 19  9  3/6  3/6 
(36) JASON EVEREST 7-Transistor 2-wave Portable    LIS 18 9  3/6  3/6 
(37) CLYNE Cathode Ray Oscilloscope    £12 19  6  St-  10/-
(38) Compact Multi-range Test Meter    £2 19 6  1/6  1/6 
(39) CAR RADIO, Pd. Circuit, 5-valve S'het. NE W LO W PRICE LI1 19 6  3/6  2/6 
(40) JASON Audio Generator AG 10    £14  5 0  3/6  2/-
(41) JASON Oscilloscope OGIO   £22 10 0  5/-  3/6 
(42) Super SHORT W AVE RADIO, 1 valve   LI 15  0  2/-  21-
(43) " VVAVEMASTER " 7-Transistor Luxury Portable   LIO 19  6  3/6  2/6 
(44) " GOLD STAR " De-Luxe I-valve Portable   El 17  6  2/6  1/6 
(45) ' PAGEBOY  2-Transistor Pocket Portable ('phone extra)    LI 12  6  1/6  2/-
(46) " P. W. POCKET SUPERHET " 6 transistors    £9 19  6complete,post free 
(47) " POPULAR FOUR " T.R.F. mains receiver    £.5  5 0  3/6  1/6 
(48) "CITIZEN " Pocket transistor portable   £4  IS 0  2/6  1/6 
Instruction Books which contain full description. easyto-foillw practical whirg diagrams. theoretical diagrams. item-
ised prIm ii•d.. etc., are free of charge ulth all parcela but may be purchased separately as shown above. 

PLEASE N OTE: —A selection of the above items are described more fully in this advertisement!! 

All  'mon 

required  Book and 

components  P.  itemised 

at special  &  price list 

inclusive  P.  available 
price  separately 

NE W LO W 
PRICE 

NE W!  " PAGEBOY " 2-TRANSISTOR 
POCKET  PORTABLE 

Completely portable —NO EXTERNAL AERIAL 
OR EARTH REQUIRED.  This is an amazing 
little receiver with built-in aerial and small 
enough to be held in the 
palm of the hand.  Medium 
wave reception at wonderful 
volume.  No fiddley tuning! 
—condenser tuned!  Sup-
plied  with  drilled  chassis 
and  colour  coded 
components.  Easily 
assembled with the 
aid of the easy-to-
follow assembly in-
structions provided. 
Total  cost  of  all 
necessary components, including transistcrs, 
wiring wire and even solder O NLY 32/6 plus 
1/6 P. & P. Battery 3/- extra.  Ardente type 
deaf-aid earpiece complete with cord and plugs 
extra at 12/6. Parts price list and East Lay-out 
Plans 2/- post free. Callers welcome to hear this 
set demonstrated at any of our branches. Our 
reputation is your guarantee. 

SUPER PERSONAL POR-
TABLE.  A  wonderful 
little set you can take any-
where. Ideal for camping. etc. 
Detachable aerial rod sup-
plied. Covers Medium wave-
band 200-500 metres. Can be 
built in approx. I hour. All 
necessary components avail-
able at the following SPECIAL 
INCLUSIVE PRICES: 1-valve 
version O NLY 35/. plus 2/-
P. & P. Super 2-valve version 
O NLY 41/, Plus 2/- P. & P. 
Send for point-to-point wir-
ing diagram and parts price list 2/- post free. 
Extra for use with the above DLR5 balanced 
armature headphones, 7/6 pair. 

" FAMILY FOUR " 
Our  supersensitive 
T.R.F. Receiver for 
home construction. 
Covers  Long  and 
Medium Wavebands, 
is housed in very 
smart plastic table 
cabinet in Brown or 
Black.  For A.C. mains 200/250 v.  Compre-
hensive assembly instructions provided, in-
cluding  practical and  theoretical  diagrams, 
which are easy to follow and will enable you 
to complete this receiver which will be the 
envy of your friends. ALL NECESSARY COM-
PONENTS ONLY 79/6, plus 2/6 P. & P.  In-
struction book available separately if you wish 
to study before purchase at 1/6 post free. 

(5) 
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• VISIT O UR FULLY EQUIPPED 

HI-Fl SH O WR O O M 
•  AT TOTTENHAM COURT ROAD FOR 

DEM ONSTRATIONS OF THE LATEST 

• HI-FIDELITY EQUIPMENT 
BY ALL LEADING MANUFACTURERS 

We stock equipment of Quality by all leading makers: i.e., Leak, Quad,  glia 
Armstrong, Dulci, Ferrograph, Reflectograph, Vortexion, Tannoy, Linear,  W 
Wharfedale,  Grundig,  Goodmans,  W E.,  Rogers,  G a  d,  Lento, 
B.T.H., Pamphonic, Si mon, Brenell, Collaro, Telefunken, Fi.Cord, etc., etc. 
A full range of high quality cabinets to suit all purposes is on show, i.e., 
"RECORD H OUSING," " W.B." " A.D.," etc.  Enquire about our  dik 
interesting part-exchange scheme for personal callers.  M.P. Available.  W 

THE "CITIZEN" 
Introducing our new Super-Sensitive 
5-Stage ,4 transistor plus diode, 
pocket transistor receiver for full 
Medium Wave reception with the 
following outstanding features. 

* Completely aell-oontained - No 
external aerial or earth required. 

* Genuine 2fin, High Flux 
Speaker. 

* Push-pull output-250 milliwatts. 

* Genuine Ediswan transistors. 
* Socket  provided  lor  Femoral 
listening. 

* Socket provided for connection to 
Car Aerial. 

* Volume  Control  with  on off 
switch--Condenser toning. 

* Easy assembly on colour coded pre-
tagged circuit board.  Sultabh7 crystal deaf-ald type miniature ear 

piece titled alth miniature lack plug at ONLY 7,6 
* Attractive  polystyrene  cabinet extra, lb required. 
measures sr • 3" • lf". &tome All part, available aeparately-- !tend/red Ilst RI O 

handle, attractive dial,  full assembly Instructions sent for 1 6 post free. 
Hear this amazing little receiver working, at any of our branches. 

All  
components  including  full  tost rue t 
aolder, etc. and battery at SIN, Ial 

21; ,  ONLY 95/-
Yes,  NINETY  FIVE  SHILLINGS 
ONLY!  Nothing more to spend. 

(42) 

p• & 

SUPER I-VALVE SH ORT- WAVE 
RADI O 

World-wide coverage at most reasonable 
cost.  Covers 40-100 metres with the 
coil supplied.  Can be extended to cover 
10-100 metres.  Provision is also made 
for the addition of two extra valve stages. 
Employs the famous Acorn-type 954 valve. 

All necessary components can be supplied complete 
with full assembly instructions at O NLY 35/- plus 2/-

p. Send 2./-- for point-to-point wiring diagram and price list. 

NE W!  POPULAR  FOUR" 
IMPROVED APPEARANCE AND 

PERFORMANCE 
A new three valve plus miniature 
contact-cooled rectifier, mains T.R.F. 
Receiver is now available.  New De 
Luxe Cabinet, polished walnut finish, 
cream trim, attractive horizontal dial 
(as illustrated).  Quality Sin. P.M.  ..... , 
speaker.  Specially wound high gam 
super-sensitive Denco coils. Medium  w 
and  Long  Wavebands.  Excellent  (47) 
Continental reception!  Overall dimensions: I2in. x 6in. x Sin.  A.C. 
200/250 v. Simple construction with guaranteed results.  Easy to follow 
practical and theoretical diagrams supplied.  All necessary components, 
down to the last nut and bolt. are offered at a SPECIAL INCLUSIVE 
PRICE OF £5/5/0, plus 3/6 p. & p. Instruction book available separately 
1/6, post free.  ALL PARTS AVAILABLE SEPARATELY. 

THE NE W LOOK RAMBLER PORTABLE 
This wonderful little Medium and Long 
wave battery superhet incorporates 
IRS, 174, 155, 3V4 miniature valves, 
Sin, speaker and frame aerial.  Housed 
in smart two-tone Red/Grey cabinet. 
All required components at the NE W 
LO W PRICE of 16/19/6, plus 2/6 p. & p. 
or with the latest low consumption 
"96 range " valves at the NE W LO W 
PRICE of (7/7/., plus p. & p.  Uses 
all-dry batteries AD35 (1/6).  8126 
(9/-).  Full descriptive instruction 
book, itemised price list, diagrams, etc., 
available separately at 1/6 post free. 

(2) MAINS U NIT FOR ABOVE. 
Fits into battery compartment.  A.C. 
200/250 v. All required components at 
ONLY 47/6 plus 1/6 p. & p. or assembled 
and tested at (3/5/- plus p. & p. (Also 
suitable for many other portables.) 

PRINTED CIRCUIT CAR RADI O 

(for Home Construction). We are proud 
to be able to offer this New type Car 
Radio employing up-to-the-minute cir-
cuitry. special 12 volt valves and trans-
istorised output stage.  The highest 
degree of sensitivity is assured by the 
incorporation of Permeability Tuning and a tuned 

(39) R.F. Stage. Covers Medium and Long Wavebands. 
NO VIBRATOR PACK IS REQUIRED.  This is a really compact receiver 
that will fit any car.  Comprehensive assembly instructions are provided 
with all necessary components, including valves and transistor at a Special 
New Low inclusive Price of Only (II/19/6 plus 3/6 p. & p.  Instruction 
booklet with itemised price list, full description dimensions. etc. avail-
able separately at 3/6 post free. 

THE R.C. 3/4 W ATT AMPLIFIER 
Compare the advantages.  Treble bass AND 
middle controls.  For crystal or magnetic pick-
up.  A.C. Mains 200/250 v  Valve line-up: 
6V6GT. 65G7 metal, 6X5GT.  Negative feed-
back.  Built on stove enamelled steel chassis, 
measuring only Bin, x 4in. x I lin.  Four en-
graved cream knobs are included in the price 
of the complete kit with all necessary practical 
and theoretical diagrams at £4ISI- only, plus 
2/6 p. & p. or Instruction Book fully illustrated for 
If- post free. This amplifier can be supplied assem-
bled, tested and ready for use at £5/5/-, plus p. & p. 

(14) 

"PRACTICAL WIRELESS" POCKET SUPERHET 146) 

All required Components for the complete Osmor version as described 
in November issue of " Practical Wireless," now available at special 
inclusive price of (9/19/6 complete, including Printed Circuit and Osmar 
booklet. Overall size Skin. x 3m. x Itin.. 6 transistors, 2}in. P.M. Speaker. 
All items available separately, send stamp for list. 

RADI O JACK (25) 
Covers local medium wave stations 
variably tuned. Compact self con-
tained unit requiring only connec-
tion to aerial (no power supplies 
regd.) for 1st class reception when 
used in conjunction with your tape 
recorder or high gain amplifier. 
All necessary parts available at a 
special inclusive price of only 19/6. 
p. & p. 1/6. 

AUDI O GENERATOR AGIO. 
Covers from 10 c/s to 100 Kc/s in 
four ranges. Max. output 10 volts. 
Min. output 100 microvolts. Square 
wave output with excellent rise 
time makes this generator very 

(40) 

useful  for  checking  all  Audio 
equipment.  Housed in Attractive 
metal shelf mounting case II  x 6i* 
x St" high. Allnec aaaaa y components 
including valves,L14/5/-plus3/6 p.& p. 
Fully  descriptive  booklet  with 
assembly instructions 2/- post free. 

The 

CRY (19) 

BABY  1 

ALARM 
This highly 
efficient  unit 
is simple to assemble, extremely 
sensitive and may be installed in a 
matter of minutes.  Completely 
SAFE employing a double wound 
mains transformer.  Attractively 
finished in Red and Grey (wash-
able)  " Lionide " with  cream 
plastic escutcheon. Size only 7Iin. 
x 3t1n. x 6tin.  Supplied in 
kit form complete with mike at 
ONLY 72/6 plus 2/6 p. & p. or 
afsembled and tested 894 p. & p. 
2/6. Suitable mike flex available at 
3d. a yard. Instruction book and 
price list separately If- post free. 
A.C. 200-250v. 

nr 

Fibre Glass 
Console 
now available 

CLYNE RADIO 

ELECTRONIC 
ORGAN 

Readers will no doubt be 
pleased to know that our 
working  model  of  this 
amazing organ for hone 
construction. may be h4.i. d 
and  seen  at  our  Hi-I 
Showroom in Tottenb.un 
Court  Road. W.I.  Vor 
the benefit of constri.• - 
tors all components, 
boards, chokes, ttc., a 7 
available ready made. Full 
constructional details a. e 

available in bcok for., 
at I5/- plus I/6 p. & p. 
We shall be happy to 
forward  a complete 
price list on receipt of 
a stamp. Please address 
all organ enquiries for 

the attention of Mr. L. Roche. 

THE 

COMPONENT 

18 Tottenham Court Road, London, W.I. SPEC1AL.oTS 

162 Holloway Road, London, N.7. 
99 Cheapside, London, E.C.2. 

• TURN OVER FOR MORE CLYNE BARGAINS 
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* MORE CLYNE RADIO BARGAINS * 
RECORD PLAYERS 

Full range at usual competitive 
prices. Interesting H.P. facilities 

E.M.I.  M ODEL 985  4-SPEED 
LINGLE RECORD U NIT. Very 
latest type. Heavy 8f in. dia. turn-
table,  low  flutter  performance. 
200/250 v. with tap at 80 v. for 
operating amplifier valve filament 
if required. Complete with match-
ing pick-up with mount and rest. 
Brand new and fully guaranteed. 
O NLY 89/6, plus 3/6 P. & P. Pick-
up available separately, complete 
with mount and rest 25/-, plus 1/6 
P. & P. 
JUST  ARRIVED!  4-SPEED 
BATTERY  OPERATED  VER-

SION OF ABOVE. 
6 volt operation complete with 
pick-up (S/9/6, plus P. & P. 3/6. 
LATLST GARRARD  M ODEL 
210.  Four-speed manual or auto-
matic.  10in. and I2in. records of 
same speed can be mixed in any 
order, wired for stereo, attractive 
white colour scheme.  Price 104 
gns. plus 3/6 P. & P. 
LATEST B.S.R. UA14.  4-speed. 
Attractive appearance. Wired for 
rtereo. Fully guaranteed. L1/19/6, 
plu. 3/6 1'. 11 P. 
B.S.R.  UA8.  Brand  new and 
ruaranteed.  Few only.  Monaural. 
£6/19/6.  Stereo/Monaural, E7/19/6. 
Both plus 3/6 P. & P. 
ACOS GP/3-2A: Turnover cart-
ridge for Stereo and  Monaural 
St-indard and L.P.  Few only at 
29/6, ph:: 9d. P. & P. 
GOLDRING 580 CARTRIDGE. 
In  MPM2  shell.  Few  only  at 
special price of 99/6 post free. 

CABY U NIVERSAL 
TEST METERS 

These  pocket-size  multi-range 
test  meters  are  of excellent 
quality and cover all the most use-
ful ranges (A C. Volts. D.C. Volts, 
resistance and current). Supplied 
complete with test prods, in-
s(ruction  book  and  batteries. 
Model A.I0 (2,000 ohms per volt) 

E4/ 17/ 6 
Model P.20 (10,000 ohms per 
volt) (6/10/, Plus P. & P. 3/6 on ea. 
Fully  detailed  and  illustrated 
Iciflet available on request. 

CATH ODE RAY TUBES.  Un-
repeatable offer!  I7in. M W 43/69 
by leading British Manufacturer. 
Brand  new in original cartons. 
Not  regunned.  Full  12-month 
guarantee. £7/10/- each only, plus 
10/- P. & P. Send stamp for com-
prehensive Valve and Tube List. 
AN OTHER PORTABLE CABI-
NET!  Ex leading manufacturer's 
bIttery portable attache type case. 
Attractive two-tone grey ravine 
finish. Site closed 131 in. x 94in. x 
3;in.  Complete with fittings and 
handle.  Including  Medium  and 
Long Wave frame aerial which fits 
in lid.  Limited quantity only at 
bsrgain  price of  19/6  plus  2/-
P. & P.  Brand new. 
DEAF-AID TYPE EARPIECES. 
Ardente Standard magnetic type 
complete  with  lead  and  plug. 
Only 12/6.  P. & P. 1/.. 
E.M.I.  FULL  FRE QUENCY 
SPEAKER.  Size 134 in. x 8in.  A 
further small quantity available. 
3 ohm speech coil.  39/6 only, 
plu: 2/- P. & P. 
I2in.  BAKERS  SELHURST 
LOUDSPEAKER.  15 ohms, 15 
watt 30-14,000 cps.  Brand new, 
E4'10/-.  P. & P. 3/6. 
I2in. RICHARD ALLAN P.M. 
LOUDSPEAKER. 3 ohm speech 
coil. Brand new. O NLY 32/6 plus 
2/6 P. & P. 
VIBRATOR  PACKS.  Limited 
quantity of both 6 volt and 12 volt 
types available.  Output 300 volt. 
100 m/a.  Fully smoothed.  Brand 
new ex-Govt. surplus.  Price 35/-
ea., plus 2/6 P. & P. Please specify 
input voltage required. 

vW1 M mi m mism m moli 

SUB-MINIATURE 

T WO- WAY JACK 

PLUGS 8. SOCKETS 

Smallest yet available 

14 --  k_ 54; -0-1 3,6 per pair. P.& P. 6d. 

SUB-MINIATURE SLIDER SWITCH 
Two-pole two-way ONLY 2/6 EACH.  P. & P. 6d. 

• Wholesale and manufacturer quantity enquiries invited on • 
both of the above new items. 
 esswimwa m m  m m m m m m so mmell 

*  TAPE RECORDER CONSTRUCTORS  * 
TELEPH ONE PICK-UP COIL. Designed to feed into the micro-
phone input of either a tape recorder or any high gain amplifier. Easily 
attached to telephone by rubber suction attachment.  The coil is 
electrostatically shielded to minimise hum pick-Lp. When positioned 
on telephone this model is more than adequate for a fully modulated 
tape recording.  Brand new complete with 5ft. shielded cable. 
ONLY 14/,  P. & P. 1/6. 
COLLARO TAPE PRE-AMPLIFIER AND BIAS OSCILLATOR. 
Complete with power pack for use with Collaro Mk. IV deck. 4 valve 
plus EM8I magic eye.  110-240 v. A.C. Input sensitivity: microphone 
socket 5m/v.. auxiliary socket 500 m/v.  Speed equalisation switch gives 
compensation at all 3 speeds  Full wiring instructions included.  List 
price £21.  Limited quantity only at E15/19/6.  P. & P. 5/-. 
LATEST COLLARO STUDI O TAPE TRANSCR1PTOR.  3 
motors, 3 speeds, I), 3), 74 i.p.s., takes 7in. spools.  Push-button 
controls, E12/19/6 plus 5/- P. & P.  Usual H.P. facilities. 
LATEST B.S.R.  M ONARDECK."  Single speed Tape Deck. 
Takes SIin. spools -3I i.p.s.  At only 1.8/5/- plus 5/- P. & P. 
TAPE RECORDER AMPLIFIER. Suitable for use with either of the 
above Tape Decks, and most other types.  For A.G. mains, 4 watts 
output. 40-12,000 CPS at 74 i.p.s. -; 3 db. Facilities for superimpose. 
Valves: 6B W6, ECL82, I2AX7, EM84, and contact cooled metal rectifier. 
Radiogram input, microphone input, monitor facilities (can be used as 
straight through amplifier), volume control and separate treble and 
bass controls.  Chassis measurement 114 x 3 x 4f in.  Supplied com-
plete with attractive grey/blue escutcheon plate finished in black and 
gold.  Circuit diagram and connecting instructions included.  Price 
£I I/5/- only, plus 3/6 P. & P. If purchased with either of the above 
decks, both items post free! 
ATTRACTIVE T WO-TONE PORTABLE CARRYING CASE. 
Suitable for above amplifier and Col laro, Studio deck. Limited quantity 
only at 79/6 plus 3/6 P. & P. 
MIC 45-I  Acos latest flat pistol-grip crystal microphone. Attractive 
black and gold finish. OUR PRICE 29/6 plus 1/- P. & P. ACOS MIC 
39-1. Crystal stick microphone. List price S gns. Our price 39/6 plus 
1/6 P. & P. MIC 40. General-purpose crystal microphone with desk 
stand.  Our price 25/- only plus 1/6 P. & P.  M.G. 24.  Imported, 
crystal, attractive streamlined polished metal case, incorporates 
muting switch.  List price 64/-.  OUR PRICE 42/- only.  II- P. & P. 

SUPER MAGNETIC RECORDING TAPE SPECIAL!!! 
Famous American Ferrodynamics "BRAND FIVE" 

An enthusiast's " must."  Brand new (NOT 
• SUB-STANDARD)  High grade Acetate Base, 

Sin. 600ft. 16/-, Sin. 900ft. 18/6, 5tin. 1,200ft. 23/6 
7in. 1,200ft. 25/-, 7in. 1,8001t. 35/, Extra quality 
Mylar Dupont.  3m. 3001t. 13/.. Sin. 1,200ft. 37/6. 
7in.  1,800ft. 44/, 7in. 2,4001t. 60/,  Each on 
plastic spool. All Post free. Trade enauiries invited. 

PLASTIC TAPE SPOOLS.  Best quality.  3m. 1/6, Sin.  in. 2/3. 
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes Sin. 1/6, 5tin• 
2/-, 7in. 2/3.  Any single item plus 6d. P. & P.  Orders over CI, post free. 

LANGUAGE COURSES O N TAPE! 
Complete Elementary Course  in French, Italian, German or 
Spanish.  Phrase book supplied.  5" long play tape, SS minutes at 
3) i.p.s.  Price O NLY 29/6 per course, Post Free! 

EXTRA SPECIAL OFFER !! 
A small  three-valve  PORTABLE  RE-
CORD PLAYER AMPLIFIER mounted 
on baffle 12 x 7in., with High Flux 64 in. 
Loudspeaker.  Valve line-up ECC83, EL84, 
EZ80.  Incorporates separate  bass and 
treble controls.  Max. output 3 watts. 
Will match all types of high impedarc 
pick-up. Ready fo use, £S/12/6. P. & P. 3/6. 
NE W STYLE CABINET finished in 
two-tone Leatherette.  Will accom-
modate  above Amplifier and Baffle 
without modification, also most types 
of Ancillary Equipment.  Overall size 
18 x 131 x 1341n.  Fitted with carrying 
handle, £3(9/6, plus 5/- P. & P. 
N OTE.  If both items purchased 
together they will be supplied at 
a special  inclusive  price (8/716, 
plus 6/6 P. & P. 
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FRUSTRATED  EXPORT.  Not 
repeatable!  L.,  M.  and  S. W. 
SUPERHET RECEIVER.  Manu-
factured by McCarthy for export. 
At present for operation on 6 volts, 
but conversion details supplied free. 

Valve line-up: 6K8G, 6K7G, 6Q7C, 
6F6G, 6X5G and 6 volt 4-pin non-
synchronous  vibrator.  8in.  P.M. 
Speaker, 4 watts output, P.U. socket 
Ext. L.S. socket, etc. Tone control. 
Fitted  in polished  wood cabinet, 
size 21)in. x 10-1 in. x 104in.  These 
cabinets are slightly soiled owing to 
storage, but each is guaranteed un-
used, in serviceable condition, tested 
prior to despatch. Price L5/19/6 only 
plus P. & P. 7/6, plus 27/6 for A.C. 
Mains  Conversion  Components  if 
required. O UTSTANDING BUY! 

TRANSISTORS!!! 
SURPLUS P.N.P. 
RED  SPOT  (AudiojExperimental 
Application)  3/6 ea. 
W HITE SPOT 
R.F. up to 2.5 M O.    Si- ea. 
0C169 VHF P.N.P. JUNCTION 
TRANSISTOR.  Drift-type, Alpha 
cut-off frequency 80 Mc/s.  18/- ea. 
Attractive discounts for bulk pur-
chases. The above is a selection only. 
Full range in stock by all leading 
manufacturers.  Let us have your 
enquiries.  (ALL POST FREE.) 

LOUDSPEAKERS. EX. CHASSIS 
As new guaranteed perfect, by leading 
manufacturers.  Sin, high flux, 9/6; 
64 in. 10/6; Bin. 1316; also 10in. with 
0/P transformer .(5,000 ohms), 17/6. 
All 3 ohm speech coil, also 8in. avail-
able, in attractive cloth covered cab-
inet, ideal for extension speaker, 22/6. 
Each item plus 1/6 P. & P. Complete 
list of new speakers on request. 
No. 38 AFV W ALKIE-TALKIE. 
A wonderful offer. This famous trans. 
receiver unit, with relay operated 
SEND/RECEIVE switch covering 7.4-
9 M O band, range approx. 5 miles. 
Good condition.  O NLY 22/6, plus 
2/6 P. & P. per unit (less accessories). 
Quantity export inquiries welcomed. 
AERIAL TUNING UNIT ZA0841 
This well made ex- W.D. unit contains 
a host of useful components including: 
1 mA. 2in. flush round M/C meter, 
1 mA. Westinghouse full-wave meter 
rectifier.  5-pole 5-way heavy-duty 
silver  plated  wavechange  switch. 
3m. dia, silver plated rotary tuning 
indicator, 350 pF tuning condenser 
with  insulated  coupler and  34in. 
calibrated dial (0-180 deg.) etc., etc. 
Contained in strong metal carrying 
case 9in. x 9in. x 8in. with hinged lid. 
O NLY 27/6, plus 5/- C. & P. 
WIRING WIRE.  5 coils 10 yds., 
each coil, in different colours, con-
tained in cellophane bag. 5/-, plus 9d. 
postage. 
" PIFCO " INSTRU MENT BIT 
SOLDERING  IRON  with  in-
tegral Stand and built-in Spot-light 
for  illuminating  work 200/250 v. 
O NLY 22/6.  P. & P. 1/6. 
SOLDER.  New boxed 1 lb. reels, 
16 S.W.G.  50/50 at 8/6 only, plus 
1/- P. & P. 
TRANSFORMER SPECIAL. Sup-
erior quality half-shrouded drop thro' 
mains transformer.  Input 200/250 v. 
Output 350-0-350 v. 80 mA.; 6.3 v. 
3 amps. 5 v. 2 amps.  Ex-equipment 
but guaranteed O.K.  O NLY 916, 
plus 1/- P. & P. 
R.F.26. Variable tuning. Brand new 
in sealed carton.  O NLY 22/6, plus 
2/- P. & P.  • 
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RCA AR88D RECEIVERS 
One of the most renowned American Communications Receivers ever 
manufactured. Widely used by all the Armed Services to maintain 
World-wide Communications and Monitoring Posts under all con-
ditions.  Employs 14 valves, and has 6 switched overlapping wave 
bands for complete coverage.  Refinements include Mechanical 
Band Spread with Logging Scale, Automatic or Manual Volume 
Control. Automatic or Manual Noise Limiter, FIFO with pitch control, 
IIF and AF Gain Controls, Variable HF Tone Control, Variable 
selectivity with Crystal Filter, Aerial Trimmer, Choice of Head-
phones or Speaker.  Has internal mains power pack for nominal 
115-230 volts A.C. In Black Crackled Case size 19}In. W. x llin. H. x 
191in. D. Thoroughly reconditioned, immaculate in appearance. and 
in perfect working order.  Covers 500 kc/s-32 Mc/s, price 
(add carriage 30/-and 50/. deposit on retumatle framit case). 145 
S.A.E. brings illustrated descriptive leaflet. 

R1155 RECEIVERS 
The famous Bomber Command Receiver known the world over 
to be supreme in its class. Covers 5 wave ranges: 18.r.-7.5 Mc/s. 7.5 
-3.0 Mc/s. 1,500-600 kc/s., 500-200 kelp., 200-75 kc/s. and is easily and 
simply adapted for normal mains use, int details being supplied. All 
sets thoroughly tested and in perfect working order before despatch, 
and on demonstration to callers.  Fitted with latest type Super 
Slow Motion tuning assembly.  Have had some use, but are in ex-
cellent condition. ONLY £9/19/6. 
A.C. MAINS PO WER PACK OUTPUT STAGE in black metal 
case to match receiver, enabling it to be operated immediately, 
by just plugging in, without any modification.  Fitted with Sin. 
P.M. speaker £61101-.  DEDUCT 10/- IF PURCHASING RE-
CEIVER AND PO WER PACK TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 14-page booklet which 
gives technical Information, circuits, etc., and is supplied free with 
each receisier. Add carriage 10/6 for Receiver, 5/- for Power Unit. 

PO WER UNITS TYPE 234 

Primary 200/250 v. 50 cycles. Outputs of 250 v. 100 mA., 
trot 6.3 v. 4 amps. Fitted double smoothing. For normal 
ick mounting (or bench use) having grey front panel clap 
iin. x 7In. ONLY 59/6 (carriage. etc., 7/6). Or fitted 
silk 21in. A.C. soil.* output meter, 79/6 (pin, race. as 
)tiove). 

CARRYING CASES, solid leather.  SLIGHTLY USED. 
Internal dimension. 811w. H. x A M. W. x 411n. I). 
Pitted look and key, and •houlder strap.  Ideal for Test 
Instrument, Camera and accessories, etc.  ONLY 25 - 
ipostsse 2/-1. 

BO 342 REenviras. A few only of these famous Ameri-
can eels covering 1.15.18.11 Me, In six hands. Internal 
115 v. AA'. Mains pack.  A supe, receiver in first-class 
condition and perfect •orkIng order.  ONLY  £26 
(carriage 15/-). 

RRO MAINS PO WER UNITS. A.C. Input 115/230 volts. 
Output D.C. (fully smoothed) '230 volts 75 mA.. and 
6.3 volta 3.5 amps  Complete In Rack crackled ca-p 
ONLY 59/5. 

12- WAY SCREENED CABLE.  In •'(ft. lengths. fitted 
with plugs. originally ruol.• for N s. Is Wirelees Set. 
UNUSED.  ONLY 15 - per lead. 

P.M. SPEAKERS.  :cc. 198. 611,.. 17/13. Sic. 21', 
12,n. 29/6. 

SPRAGUE CONDENSERS. Metal cased wire ends. New. 
1.0011  ,  and .1 infd., 500 v. 7/6 per dosen. 

quote.  ,uantitics. 

HETERODYNE  FREQUENCY 
METERS  TYPE  LMI4 

Frequency range  ke a in '2 bawl, Tian is the 
United States Navy Model of the well-known BC.221 
Frequency Meter, Mat has many kddltional features 
'Web Increase its usefulness.  Voltage stabilisation cir-
cuits and Crystal control ensure extreme accuracy and in 
addition It is fitted with an Internal tibsiulation switch 
to allow use as a Sign d iienerator.  Size only 81in. x 

x 811n. Full  ,t i,41 on 

UNIVERSAL VOLT-OHM-
MILLIAMETER 

Reads A.C. and D.C. 
Volta up to 1,000 In 
5 ranges  at  1,000 
0.p.v., D.C. Current 
(3 ranges) to 500 mA. 
Resistance  readings 
to  200  Kohms  ip 
2 ranges.  Basic 
movement  100 A 
sensitivity  Easily 
read  open  scale. 
Dimensions fiin. x 
3011. x 2iin. Beauti-
fully made, and fully 
guaranteed. Complete 
with leads, prods and 
internal hat-  c9/6  
tery. ONLY  'IN 

BC 221 FREQUENCY 

METERS 
Similar specification to LM 14 
Frequency Meter below, but does 
not have internal modulation or 
voltage stabilising circuits. Com-
plete with original calibration 
book, crystal, valves, and in-
struction book.  Used, but in 
very good  condition.  ONLY 
£16. Illustrated descriptive leaflet 
available on request. 

_ 

DOUBLE BEAM 
OSCILLOSCOPE TUBES 

Type CV 1396 equivaknt to Cirsgor 091) as used in 

by Comm i3.1i1 series).  Hartley and 
Erskine (1)1 series).  Listed at £12 10', Our price 

£2/19:6 (carriage 5,6).  Brand new its tnakrri crates. 

METERS 
F.S.D.  SIZE AND TYPE  PRICE 

25 microamps D.C.  2110. Prol.  circular  59 6 
Si) microitmpe D.C.  21in. blush  circular  59 6 
50 microanms D.C.  311n. Plush  circular  80 - 
100 microaraps D.C.  211n. Flush  circular  39 6 
1 milliamp  D.C.  Silo. Plush  circular  30 - 
1 milllamp  D.C.  31In. Flush  circular  50 - 

200 milli/um,  D.C.  Sian. Flush  circular  12 6 
20 amps  0A1.  Sin. Pro).  circular  7.6 
40 amps  D.C.  Si,,. Proj.  ein•ular  7/6 
5 amps  D.C.  2in. Flush  sum.,  12/6 

300 volts  AA'.  21111. Flugh  cir, .11a  25/-
500 volts  t c  .21111. Flush  . r ,I ,r  25/-

HIGH FREQUENCY A.C.VOLTMETER 

A First flraile Moving 
Iron Instrument with 
Sin. Mirror Scale, read. 
ing up to 150 volts 
A.C. •t 400 and 1,200. 
2.400 cycles.  In ,t0). 
stantial Oak came with 
removable lid, overall 
Moe Siin.n 81In. x 511n. 
Recently made for the 
Air  Ministry.  by 
Everett  Edgcumbe. 
and in perfect order. 
Brand New & Unused. 
ONLY 21/10/.. Can 
also be supplied for 
130 cycles. use either 
0-150 or 0.300 volts. 

PO WER UNIT TYPE 3.  Primars. 200'250 tolts Al . 
50 cycles. Outputs of 250 volts 100 mA.. and 6.3 volts 
4 ampe.  Fitted double smoothing and 2 meters to read 
H.T. current and voltage. For normal rack mounting Mr 
bench Use) having grey front panel.  Sim 1910. x 
BRAND NE W. ONLY 79/8 (carriage 7/6). 

INTERCOM. TELEPHONE SET.  Two ;airs of Brand 
New  Headphone. connected to  Breast  Microphones. 
with (eads. etc.. In fitted carrying eases.  Supplied with 
41 volt battery. 10 yards twin Hex, and full instrnctione 
for eonnecting to make IMP .  intercom.  ONLY 27(6. 
(Post 31)1). Extra flex MI. per yard. 

10,000 OHMS PER VOLT TESTMETER.  This latest 
Caby model Is a handy pocket sired tester 5 x 3I 
x 21M.  Beads Ion D.C. voltages at 10,000 ohms per 
volt, im to 10.000 v. A.C. and D.0 at 4.000 o.p.v. Re-
sistance to 20 megs.  D.C. current to 250 niilliamps 
and also Decibels. Complete with Test Leads. Batteries 
and Instruction Book. ONLY 2e/10/-. 
12 VOLTS AMERICAN DYNAMOTOR. Deliver. 220 volts 
at 100 mills. Sine Si x 31in. diameter. Ideal Inc running 
Radio and  Electric Shaver  etc.  from car battery 
ONLY 324, 

MARCONI SIGNAL GENERATOR TF 1440/7. Coverage 
85 lac/s.-2.5 Mc/s. and 8 Mc/s.' 70 l̀ei, Complete. and 
in AS NE W CONDITION. ONLY on. 

AMPLIFIER N24 

Utilises 4 valves 1 each 5Z40. 6V60,. 6J7G nsm; RI, 

high quality components such a. .12"  If 1, 
formers and Block Paper Smoothing Condo. 
Mains Pack for nominal 110 x 230 volts.  I 
000 ohms or High Impedance Input.  Ow 
ohm Line. For normal use only requires ch... 
Transformer.  Output approximately 4 • )1. 
for Standen! Rack Mounting having grey tr..t, 
rise 191n. x Tin. All connections to re. panel. Irmo 
having  On/011"  Switch  Gain Control  Indicatoi 
Light.  Foxes and Valves !nape:Bon Panel  SRA M, 
NE W IN MAKERS PACKING.  ONLY p4 I) 8 (car 
liage 10.61. 

Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 

H A R RI S  EL E C T R O NI C S 
(LONDON) LTD. 

Radio Corner, 138 Gray's Inn Road, London, W.C.1.  Phone: TERMINUS 7937 
Open until I p.m. Saturdays.  We are 2 coins fro m High Holborn (Chancery Lane Station) and 5 mins, by bus from King's Cross. 
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R.S.C. HI-Fl TAPE RECORDER KIT 
Budd a high quality recorder in the 00 class for only 

2 5 OR DEPOSIT  £6 7 6 and  1 
monthly  Payments  ol  42 -. 
Cash prim il settled in 3 months 

Can be assembled in  hour. 
INCORPORATING THE LATEST COLLAR() STUDIO TAPE TRANSCRIPTOR. 
THE LINEAR LT45X HIGH QUALITY TAPE AMPLII li.l  P HIGH FLUX 
; tin. LOUDSPEAKER, Reel cd Best Quality T.1?::, Spare Tape Spool, a Port-
7ble Cabinet, sire approx. 16 '• 13 '• Bin., finished in durable and attractive 
duo-tone Polierome, and connection diagram for wiring amplifier to transeriplor. 

FEATURES INCLUDE 
* 3 SPEED', * FREQUENCY RESPONSE 50-11,000 c.p.s. * SWITCHED 
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED.  * OUTPUT 
4 WATTS * MAGIC EYE RECORDING LEVEL INDICATOR * 3 MOTORS 
Fat rewind. * TAPE MEASURING AND CALIBRATING DEVICE. * TAKES 
FULL Tin. DIAMETER REELS OF TAPE.  * NEGLIGIBLE HUM.  * EN-
TIRELY EFFECTIVE AUTOMATIC ERASURE. 
IA! .1  r tux  leLilet supplic,1 in rect•ii.1 of S 4.E. 

10 WATT AMPLIFIERS 
BRAND NEW CARTONED  
MANUFACTURERS DISCONTINUED 
MODEL. A REMARKABLE OPPORTUNITY.  Carr. 7/6. 

output.  latent high efficiency Mullard valves 
Dintl separately controlled inputs, for mike and gram. 
Separate bass and treble controls. High sensitivity. Output 
for 3 ohm or 15 ohm loudspeaker. Guaranteed. tested and 
In perfect working tinier.  Please state speaker matching 
required when ordering. 

SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tuner Unit (specially suitable 
for use with any of our Amplifiers).  A Triode Heptode 
F/changer is used. Pentode I.F. and double Diode Second 
Detector delayed A.V.C. is Arranged eo that A.V.(7. dig-
tortion Is avoided.  The W. Ch. 8w. Incorporates Gram-
pL Ilion.  Controls are Tuning. W. Ch. and Vol. Output 
..! /ad moot Amplifiers requiring 500 mV. input 'let...ding 

10- location.  Only 250 v. 15 mA H.T. and L.T. of 
, I Anil , required from amplifier. Size of unit approx. 

• •  Send S.A.E. for illustrated leaflet.  Total 
£411.15i-.  Point.to.Point airing diagrams 
2 8. 

W.B. " STENTORIAN" HIGH  FIDELITY  P.M. 
SPEAKERS 

I I 11012  10 watts, 15 oh m (or 3 oh m) speech 
roil.  Where a really good quality speaker at a 
I w p-ice is required, we highly recommend this 
lout with  an  amazing performance.  14/10/11. 
Please state whether 3 oh m or 15 oh m required. 

BASS REFLEX CABINET.  Specially designed for above 
.1.. liter.  Awitstic thy lined and ported.  Polished walnut 
eneer finish.  She ISo 12 x 10in. Strongly made.  Hand-
rose appearance.  Ensure superb reproduction for only 
£3 19 6. 

RE-ENTRANT 
LOUDSPEAKERS 

For factory of outdoor use. 
Ttnnoy 7.5 ohms 8 watts 

9. 
Parnell') horn type, highly 
indent.  Handles  rip  to 
10 watts,  15 ohm, 200 ohm 
..nd 600 ohm matching 69 6. 
R.C.A„  20  watt rating,  3 
,  15 ,thin. 700 ohm and 

ACOS HI-Fl 
CRYSTAL 'MIKES' 
Mic  :50  hand  or 

Desk t iled  

27/9 ( 45/.. ) 
39-1  Stick  itiype 

39/6 VS IL 

Limited nu mber. 

VALVES! Full range at really competitive prices. 

THE SKY FOUR T.R.F. RECEIVER , 
Al'.  itali c I..  RI O 

M.  wave  T.R.F. 
receiver with selen-
ium rectifier.  For 
inclusion in cabinet 
Illustrated or wal-
nut veneered type 
It employs valves 
6K7.  13P61.  6F6 
and  is  specially 

I f•.r  lv in niring.  Sensitivity and quality 
•-• sv.•li nip 1.  .n I rI.  Point-to-Point wiring diagram. 
•ruct  end pot,11.1 1 9. This receiver can be built 

f•.r  ,,f £4 19 8 including cabinet.  Available 
ill  I, ton  cu. 011  or veneered walnut. 

EXTENSION SPEAKERS.  Handsome walnut veneered 
All stain lard 2-3 Ohms.  1100. 29,9:  35 9. 

R.S.C. BATTERY TO MAINS CONVERSION 
Type BEI. An all-dry battery eliminator. Sloe 51 x 46 o 21n. approx. Com-
pletely replaces batteries supply 1.4 v. end 90 v. where A.C. mains 200-250 V. 
60 c/a Is available. Suitable for all battery portable reeeiven requiring 1.4 v. 
and 110 v. This Mendes latest IOW consumption types.  Complete kit with 
diagram 39/9 or ready for tine 46/9. 
Type BM2. Size So 51 x 21in. Supplies 120 V. 00 v. and 60 v.. 40 mA and 
2 v. 0.4 a. to I amp., fully smoothed. THEREBY COMPLETELY REPLACING 
BOTH H.T. BATTERIES AND L.T. 2.. ACCUMULATORS when connected 
to A.C. m ain, supply 200.250 V. 50 c s. SUITABLE FOR ALL BATTERY 
RECEIVERS normally using 2 v. accumulator. 
Complete kit with diagrams and instructions. 499 or ready for use 59/8 

PO WER PACE KITS. Only 19/11.  Fully ennsdhed H.T. output of 2200. 
60 ma. and I..T, supply of 6.3 v. 1.5 amp. Consisting of Double Wound Mains 
Transformer 230 2511v. 50 en,. A.C. primary. Selenium Rectifier. Smoothing 
Choke. Double Electrolytic Condenser.  Aluminium Chaasia and Circuit. 

UNITS 

POCKET PORTABLE TRANSISTOR  MULTI-METERS 
RADIO DESIGN.  Employing 2 Brinier H.P. Transistors. CABY A10 Buie meter, nensItivIty  153 micro-amps. 
1 output Tranalstor, and crystal diode. Ferrite Rod Aerial.  A.C. and D.C. ranges.  94 17,9. 
Miniature Speaker unit.  Handsome Pl.tIc Case.  Con- CABY B20.  Sensitivity up to 10,000 ohms per volt 
strut/ nit Envelot e 1 6. Total building cost 49 9.  A.C. and D.C.  £8 10 -. 

R.S.C. All STEREO 
AMPLIFIER KIT 

A eoloplete kit ..f pais to 
construct a good quality 
II + 3 watt (total 6 watt/  „, in ,  6 
stereo amplifier providing 
really life-like reproduction.  Suitable for use with all 
stereo pick-up beads at present available. Ganged volume 
and tone controls.  Preset balance control.  Outputs for 
matched 2-3 ohm speakers.  For 200-250 v. AC. mains. 
Astonishing value. 

4 GNS. 

R.S.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 

Valves EZ81, ECC83, ECC63, EIA4, ELMS. Separate bass 
and treble controls. giving " cut ' and "boost.'  Sen-
sitivity 50 mV. 5 watts high quality output on each channel. 
Can be used as straight 10 watt amplifier. Controls: Stereo/ 
Monaural switch, ganged volume, ganged treble, ganged 
bass, and balance.  Output. for 3 ohm 
speakers. Point-to-Point wiring diagrams 
and instructions.  Carr. 7/9. 
Illoslral ion full wiring details and priced parts lied 1,9. 

8 GINS. 

SELENIUM RECTIFIERS 
L. T. Types  II T. Type. 11. W. 
2/6 v. 1 a.h.w. ....  1 li  39 
6/12 V. I &di ,.  ..  2 9  3 11 
Following P.R. (Bridge,  , ,;“ mA  4 11 
6/12 v. 1 a.   all  -,, Ina  8,11 
6112 v. 2 a. .  • 8/11  12 9 
6/12 v.3 a.  ..  .  9/ 9  i  meet Cooled 
6/12 v. 4 a.   12/3  ,, c. 80 mA  .... 8 11 
6/12 v. 5 a.   14/8  .. v. 60 mA F. W. 
6/12 v. 6 a.   15/8  , Bridge)   8 11 
6/12 v. 10 a.  .... 25/9  •., v. 75 mA F.W. 
6/12 v. 15 a.  .. • • 85/9  , Bridge)  10 11 

LINEAR IA6 MINIATURE 4 6 W. QUALITY AMPLIFIER. 
Suitable for use with any record playing unit and most 
microphones.  Negative feedback 12 D.B. bass and treble 
controls. For A.C. mains input of 200-250 v. 50 c.o.s. Out-
put for 2/3 ohm speaker.  Three miniature Milliard valves. 
Sloe only 6 050 51In. high  Chassis fully isolated from 
malna. Guaranteed 12 months. Only  2519.6  Or 
Deposit 22i- and Smoothly  payments.  . 
of 22t-.  Send S.A.E. for leaflet. 

RECORDING HEADS.  Baird Record Playback and Erase 
(housed in one container) 9/6 pair. 

IVARLEY 2 v. 14 A.H. ACCUMULATORS. New 
ec-oovt.  5 x 3 x 111n., 
5 9 each, 3 for 151-. 

HEAVY DUTY 
CHARGER KIT 

6 12 V. variable charge 
rate  up  to  6 amps. 
Consisting  of  Mains 
Trans.,  F. W.  (Bridge) 
tienlenium Rectifier,  0-7 
:nip.  meter,  Rheostat 
with knob, fuses, fuse-
holders,  panels,  plugs, 
and circuit.  Only 59/6. 
Post 4/8. 

EX. GOVT. 
SMOOTHING CHOKES 

t 10 h. 400 ohms 3111 
" mA 20 h. 900 ohnm 5/11 
100 mA Oh. 100 ohms 8/11 
ISO mA 10 h. 100 ohms 8/9 
150 mA 10 h. 100 ohms 

ASSE MBLED 
CHARGERS 

v I a   19/9 
8 v. 2 a.   29/9 
8/12 v. 1 a.   1111/9 
8/12 v. 2 a.    311/9 
Above ready for use with 
mains and output leads. 
Cases well ventilated and 
finished in stoved blue 
hammer.  Carr.  & Pkg. 
3/8. 

CHARGER 
TRANSFORMERS 

200-230-250 V. 50 c/s. 
0-9-15 v. Ifa.  ...  12/9 
0-9-15 v. 21 a.  ...  15/9 
0-9-15 v. :1 a.   16/9 
0-9-15 v. 5 a.   19/9 
0-9-15 v. 6 a.   23/9 

Battery Chargers and Kits for 200-230-250 v. 50 c/s. A/C. Mains 
ASSEMBLED 6 v. or 12 v. 

4 amps. 
Fitted  Ammeter  and 
variable charge selector. 
Also selector plug for 6 v. 
or 12 v. charging Double 
fused.  Well  ventilated 
steel  case  with  blue 
ham mer finish.  Ready 
for use with  ift 9/ 9 
mains  and  V 
output leads.  Cart. 5/-, 
Or  Deposit  13/3  and 

5 monthly payments of 13/3. 
69/9  As  above,  but  for  6 amp.  charging 

4 US. Cart. 5/-.  Or Deposit 111/- and 
5 monthly payments of 1111/-. The 8 amp. 
model only is slightly store soiled and 
is being offered at well below usual price. 

BATTERY CHARGER KITS 
Consisting of Mains Transformer, 
F. W.  Bridge,  Metal  Rectifier, 
well ventilated steel case.  Fuses, 
fuse-holders,  grommets,  panels 
and circuit.  Carr. 2/9 extra. 
iv. or It V. 1 amp.   24/7 
As above, with am meter ..  32/9 

25/9 
31/6 
42/9 

6 V. 2 amps.   
iv. or 12 v. 2 amps.   
iv. or 12 v. 2 amps.    
(inclusive of anuneter) 
6/12 V. 4 amps.    
6 v. or 12 v. 4 amps, with 
variable charge rate selector 
and ammeter   

49/9 

CHARGER AMMETERS 
0-1.5 amp., 0-3 amp., 0-4 amp., 
0-7 amp., 0-25 amp., 0-80 amp. 8/9 

ASSEMBLED 
CHARGER 

iv. or 12 v.2 amps. 
Fitted  Amulet, 
and selector plug 
for 8 v. or 12 V. 
Louvred  metal 
case,  finished  at-
tractive  ha mmer 
blue.  Ready  for 
use  with  mains 
and output leads. 
Double  Fused. 
Only 
Carr. 3/9.  49/9 
As above, but for 
3 amp.  charging. 
Only 6931. Carr.3/9 

120 mA 12 h. 100 ohms 9/9 
200 mA 5-10 h. 100 ohms 

11 4 
10 11  250 mA 5 h. 50 ohms 10/9 

MICRO-AMMETERS 
0-10 micro-amp.  Diameter 21In. approx.  Scaled 0-100. 
Flush mounting, 29/6, 

EX. GOVT. MAINS TRANSFORMERS 
Pr. 0410-200-230-280 v. 275-0-275 V. 100 mA, 6.3 V. 
7 a.5 v.3a.   22/9 
Input 21/0-2600. 50 c.p.s. 250 v.60 mA 6.3 v. 2   10/11 
Input 200-250 V. 80 c.p.s. 340-0-340 v. 90 mA, 700-0-700 V. 
1110 n/A, Potted   27/9 
AUTO 500 watts 0.215-220-225-230-235.240 v.  Our. 
c    29/9 

•110/120-2341/250 v.   8/11 

D.C. SUPPLY HITS.  Suitable for electric trains.  Consist 
of mains trans. 206-250 v. 50 c.p.e.: 12 v. I amp. selenium 
rect. (F. W. Bridge, 2 fuseholders. 2 fuses, change direction 
switch, variable speed regulator, partially drilled steel case 
and circuit.  Very limited number, 33 ,9, 

EX. GOVT. CASES 
Well ventilated, black crackle finished. undrIlled 
cover.  Size 14 o tO o 810. high.  IDEAL FOR 
BATTERY  CHARGER  OR  INSTRUMENT 
CASE. COVER COULD BE USED FOR ANI MA 
PIER.  Only 9/9, pl. 2/9 post. 

HEAVY DUTY EX. GOVT. 
SELENIUM  RECTIFIERS 

With large square aluminium cooling fins.  12 V. 
15 amp. F M. (Bridge).  Limited number.  19/8. 

PRACTICAL WIRELESS SUPER SIX 
POCKET PORTABLE 

6 Trans i/1 or s u ri t  ..•iist ructions! details 
etc. 1.6.  All required parts inelminng attractive plastic 
case and dial, printed circuit and first grade transistor. 

Only £9/19/6 
V.H.F./F.M. A.M. 4 WAVEBAND 

RADIO RECEIVERS 
Complete In beautiful veneered Walnut Cabinet  Covers 
normal Short. Medium and Long wavebands. plus V.H.F. 
Brand new and covered by usual 12 months' guarantee. 
Pr 200-250 V. 50 c.p.s. A.C. mains 
Carr. 10/, 

RELAYS.  Carpenter Type Polarised. it  9.500 turns at 
1.685 ohms 18/9.  Miniature type O.E.C. 670 M1092, 
sealed wire ends 4 c/overs platinum, 12/9. 
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R.S.C.  A10  ULTRA  LINEAR HIGH FIDELITY 12-14 WATT 
30 W ATT AMPLIFIER  I  AMPLIFIER TYPE All 

HIGH  FIDELITY 
PUSH-PULL UNIT 
EMPLOYING  SIX 
VALVES,  EFS& 
EF411, EtX.38. 607. 
807. GZ34.  Tone 
Control  Pre-Atop. 
stages are incorpor-
ated. Sensitivity is 
extremely  high. 
Only  12 millivolt 
minimum input is 
required  for  full 
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY 
TYPE OR MAKE 
OF MICROPHONE 
OR  PICK-UP.  Separate 
Buss  and  Treble  controls 
give both " lift " and " cut - 
with ample time correction 
for lima playing fee01118. All extra 
input with associated vol. control 
is provided so that two sepamte 
inputs  such  as  " mike " anti 
grant etc.. Call be simultaneously applied for mixing punmses. AN OUTPUT SOCKET 
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 5.3 v. 1.5 A. FOR A 
RADIO FEEDER UNIT. Price in kit form with easy-to-follow siring diagrams. 
ONLY  Or Factory built using latent ELI-4 output valves and with 12 

Carr. 101, 11 gns • DEPOSIT 33;3 awl 9 monthly payments of 33.3. months' guarantee 14 °NS. TERMS .  ON ASSEMBLED UNITS. 

Cover as illustrated Type 007 output valves an oint with High Qiituity Sectionally 
113 9 extra.  Wire wouwi output transtornier  tiesigned for Ultra Linear 
operation. Negative feedback of 211 11.11. in 11151111 loop. CERTIFIED PERFORMANCE 
FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE. Frequelloy 

D.B. 30-20,000 es. T011e l'ellte0111 2, 19 1..11. at So e cs. • s 19 1..B. to -  D.11, 
at 19,1100 e'cs., hum A1111 noise 70 D.B. down. Good 1111Alil y reliable components used. 
Choxqs finish blue hammer. Oversall size 19 . 9 • 9in. approx.  Power tmnsuniption 151. 
watts For AA'. mains 9110-250 V. ISO Cos. Out lists lilt :1 and IS ohs. speakers. EQUALLY 
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE 
FUNCTIONS. IDEAL FOR USE WITH MUSICAL INSTRUMENTS. SUCH AS STRING BASS, 
ELECTRONIC ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, 
et,. etc. We can supply Microphones. Speakers, etc., at keen cash prices or on terms with 
amplifiers.  EXPORT ENQUIRIES INVITED. 

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK 
131.3A MINIATURE 3 WATT GRAM AMPLIFIERS 

For 200-250 v.511 c.o.s. AA'. mains Overall st"...tda I  2 I III Fit t..,1 5,1. awl T ttttt 
Control with mains switch. Designed for in.. w  1011.1 ..1  ti. r td r000rd chan-
ger unit. Output for 2-3 ohm speaker.  12 to", Its  iv'. 506. 

R.S.C. AS 44 WATT HIGH GAIN AMPLIFIER 
A highly sensitive 4-valve quality amplifier ..tr II,,' 1,11... -.tail tub, I ,•. Oilly 50 milli-
volts input is required for full output so that it is suaable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ape and practically all makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation.  Hum-level is negligible being 71 11.B. 
Ilown.  15 D.B. of negative feedback is used.  H.T. 
of 300 v. 26 mA. and L.T. of 6.3v. 1.6 a. Is available 
Ii,,' the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifler.  For A.('. mains Input of 200-250 V. 
50 c,.. Output for 2-3 ohm speaker. Chassis is not 
alive.  Kit Is complete in every detail and includes 
fully punched chassis twith baseplate) with the blue 
hammer finish and poInt•to-point wiring diagrams 
and instructions. Exceptional value at only £4 15 - 
or assembled ready for use 25 . extra. pill. 3 6 t ar-
riage. Or Deposit 22 - and five mot thly payments of 22'. for assembled unit. 

P.M. SPEAKERS.  9-3 ohms 21in. Penlio 21 9. r1111. Goodmans 179. 7 x fin. R.A. 
Elliptical 19 9, Opp. IblIA 19/9. 81n. H1113 19 9. sin. Gomimans ES 9. So gin. Elm, 
with high (lox niagnet 25 9.  111in. R.A. 239.  111 1;111.  Goodmans 289. 

E  29/11.  12in 11.0. 3 or Is "huts. lip watts. 19,11011 inws. 59 6. 

TWEETERS,-ii,, P:•  ohms 18 9.  B.A. 15 ohms  25 9. 

R.S.C. TRANSFORMERS Fully Guaranteed. Interleaved dr Impregnated. 

300-0-300 v. 100 mA,. 6.3 v. 4 a., 5 v. 3 a 
3.50-0-3.511 V. 100 mA., 6.3 v. 4 a., 5 v. 3 a 
330-0-350 v. 150 mA.. 6.3 v. 4 a., 5 v. 3 a 
42341-425 v. 21111 mA.. 6.3 v. 4 a., c.d. 5 v 3 a   
450-0-450 v. 250 mA., 6.3 v. 50., 5 v. 3   
TOP SHROUDED DROP-THROUGH TYPE 
260-0-26.1 v. 70 mA., 6.3 v. 2 a., 5 v. 2 •   
230-0-250*. 1110 mA., 6.3 v. 3.5 a   
950-0-950 v. DM mA., 6.3', 2. 6.3 v. 1 a   
350-o-35o v. 80 mA., 6.3 V. 2 a., 5 V. 2 a   
950.0-230 v. 100 mA., 6.3 v. 4 a., 5 v. 3a   
300-0-300 V. 100 n.A., 6.3 v. 4a., 5 v. 3 •   
300-0-300 v. 130 tnA.. 6.3 V. 4 a., c.t.. fly. 1 a , 
aultable for Mullard 510 Amplifier   

350-0-350 v. 100 mA., 6.3 v. 4 a., 5 V.3 a   
350.11.356 V. 150 mA., 6.3v. 4 a.. 5 v. 3 a   
423-0-425 v. 200 m  6. a.. 3 V. 4 a., 5 v. 3 a   
FILAMENT TRANSFORMERS 
6.3 v. 1.5 a.   5,9  121 in. 1 a   
6.3 v.2 a.   yig  8.3 V. 3 a   8 11 
0-4-6.3 v. a.  .. 7/9  6.3 v. 6 •   17 9 

12 v. la. sell v. 1.5  17 9 
AUTO lisp Up/Step Down) TRANSFORMERS 
50-80 watts 110-120 v.(230-2511 v   11 9 
150 watts 110-120    27 9 

MAINS TRANSFORMERS. Printirbk 2no.2511.2511 V.511 fill. OUTPUTTRANSFORIKERS 
FULLY SHROUDED UPRIGHT MOUNTING.  Midget  Battery  Pentode 
250-0-251. v. 60 niA.. 6.3 v. 2 a., 5 v. 9 a. 2i-3-31n.. • 17 11  66: I for WM, etc- . 3/9 
230-11-2150V. 100 mA.. 6.3 v. 4 a. 5 v. 3 a   Small  Pentode  5,0011a 

27,11  to  30   3(9 
2741  Standard Pentode 5,110.ipt0 30   
3311  Stanthril Pentode 8,111.00to 311   
49 9 Push-pull 8 watts 606 to 3 ohms   
59 9 Push-pull 8 watts EL84s to 15 ohms   

Push-pull 10-12 watts 13V13 to 30 or 1512   
16 11  Pugh.pu 1111.12 watts to match 8V8 to 3-5-8 or 1511 
19 9 Push•pull EL.44 to 3 or 15 ohms 10-12 watts   
21 9 Pugh-pull Ultra Linear for Bullard 510   
18 11  Pipth•pull 15-18 watts, sectionally wound, 6L6, 
25 g  KT66. etc  for :t or 15 ohms   
25 g Posh-pull 20 watt hightxpulity sectionally wound, 

61,,. KT66. etc., or 4 or 150 fully shrouded   

25 9 MICROPHONE TRANSFORMERS 
29 9 190 1 High quality. clamped   
47 9 120: 1 High quality Mu metal screened   

PUSH-PULL 

ULTRA  LINEAR 

O UTPUT 

" BUILT-IN" 

TONE CONTROL 

PRE-AMP 

STAGES 
Two input sockets with usocl-i• 
ted  controls  allow  mint, 
of " mike " and gram. as in 
A.I0 High sensitivity. Includes 
5 valve.:  EO M.  EC2,'83. 
EL84, EL84. 51(3. High Quality sectionally wound output transformer specially designed 
for Ultra Lhsear operation and reliable small condensers of current manufacture.  IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift - and " Cut." Frequency 

zl: 3 11.13. 30-30.000 c es. Six negative feedback limpet Hum level 60 D.B. down. 
ONLY 93 millivolts INPUT required for FULL OUTPUT.  Suitable for use with all 
makes and types of pick-ups and microphones. Comparable with the very best design,. 
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 31111 in. 30 CIA, 11011 
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. MR) approx. 12.9-7In. For Al'. 
mains 200-250 v. 60 cies. Output for 3 and 15 ohm speakers. Kit is complete to 1sot not. 
Chassis is fully punched. Full instructions and point-to-point wiring 8 Gns. Carr. 
liagrams supplied.  lot' factory built 51 ,- extra.)  ONLY  • i/. 
II required louVred metal c.a.•1" with 2 carrying handles ran be sop/died for 18 9. TERMS 
ON ASSEMBLED.UNIT S. DEPOSIT 24/10 and 9 monthly payments of 24.10. Send S.A.E. 
he illustrated leaflet  roaitiy•tmasaentbir l'abinetN. Speaker,. Microphonee,  
with cash and er.dit  

R.S.C. PORTABLE GUITAR AMPLIFIERS 
JUNIORS WATT, High Quality Ontput. s 
Rang A1111 Treble " cut  and " boost 
Sensitivity 15 111V. High Flux His, Itspeaker. 1..1 
sockets for Radio/Tape or Gram Pick-up and MI5 
-Instrument Pick-up.  Handsome strongly nia, 
cabinet (size approx. 14 x II o 7111.1.  Finished 1. 
attractive and durable polychrome and fitted ear, 
out handle. 
1819 6 Ca"- 76. Or Depoeit £1 and 111, 

•  •  monthly payments £1. 
Send S.A.E. for leaflet. 

SENIOR 10 WATTS.  High-Fidelity Push-Po' , 
output.  Separate Bass and Treble  cut " 
" &sat " controls.  Twin separate i  it'', • 
high gain inputs so that two inertrun  • 
Guitar and String Bass can be as,.,  - 
time. Two Loudspeakers are incorpomp I . 1 
P.M. for Bass notes and 1 7  elliptical I, 
Treble.  Cabinet is well made and finished as f 

Junior model. Sint approx. 18 , II  <1110. 15 On.. Plus Ill 'care. H.P. TERMS DEPOSIT 
34 9 and 11 monthly piyinente 34,19,  Both models for 2,10-251, v. AA'. non, 

COLLAR() CONQUEST 4-SPEED AUTO-CHAN-
GERS. With studio plek•up with turnover head. 
Latext model for 200-92o v. Al'. main, £6 19 6, 
tare. 4/6. 
B.S.R. MONARCH AUTO-CHANGERS.  Type 
L'ASI. 4 speed TO Pickup with sapphire stylus 
56/19/6.  Carr. 46. 
Any of the above supplied with TO stereo num. 
aural head for £1 rxtra. 
COLLAR)) JUNIOR. 4-speed Single Players with 
111-1-1 TO crystal pickup heel. £3 19.8. 

LOUDSPEAKER  IN  POLISHED  WALNUT 
FINISHED CABINET.  (Emits  12.000  lincs. 
Sueech col. 3 (thins or 15 ohms. Only £4 19 6. 
Carr. 5  TERMS: DEPOSIT 11.- and 9 monthly 
payments td 11 

111n. 20 WATT 15.0110 line l'opeakers 15 ohms in Cab"  .1. above. 
ISo 8in  £7 19 6 or DePosit 179 and 0 monthly I..))  17 9, 

Stu 18 

59 
59 
89 
89 
16 9 
17 9 
17 9 
27 9 

239 

47 9 

6/9 
89 

SMOOTHING CHOKE'S 
250 mil., 5 H., IhiluD  11 9 RO mA. 10 H., 350 0 5/6 
1511 mA. 7-10 H.,25o11  11 9 fill nIA.. 10 H.. 4000 4'11 
loll mA.. 11. H., 2000  88 I ;min. 0.50 L.T. type 86 

PARME3/0 MAINS TRANSFORMERS.  Folly vhrointed. 
0,1,500 V. ISO niA.. 11.3 v. 4 a., 5 v . 3 a.  31 9 

R.S.C • 
(MANCHESTER) LTD. 
MANCHESTER, 

LEEDS & BRADFORD 
Open to callers at the foliawing branches. -
S-7 County (Mecca) Arcade, Leeds, I. 
54-56 Morley Street (above Alha mbra), Bradford, 
8-10 Brown Street (Market St.), Manchest•r, 2. 

TER MS: C. W.O. or C.O.D. No C.O.D 

under CI. Postage 119 extra on all orders 

under £2, 2/9 extra under £5 unless C31 

riage stated. Trade supplied. Post ordei 

to:  Mail Order Dept. 

29-31 Moorfield Road, Leeds, 12. 

ACOS HTP59 Hi-15 Crystal Cartridges.  (Turnover type 
with sapphire stylus)  Standard replacement for Garrard 
NIA C1/11111.0. Only 199.  B.S.R. Fubri 19/9.  Canard 
1:02 199.  AVIA Stento monaural 498. 
ACOS HIGH FIDELITY PICK-UPS. (11'54 with 1113P59/52 
Cartridge. Turnover sapphire styli, ree/i111 finish. Limited 
number at approx. half price.  Only 35 9. 

LINEAR TAPE PRE-AMPLIFIER Type LP 1. Switched 
negative feedback equalisation.  Positions for Reconl 
1 lin., 311.1., 71i1i. and Playback. 1:6164.  Recording level 
indicator. Designed primarily as the link between Collar° 
Tape Transcriptor anti high fidelity amplifier but suitable 
almost any Tape Deck. 9 on.  Send S.A.E. for leaflet. 

PLESSEY 
DUAL 

CONCENTRIC 
I2in. P.M. 
SPEAKERS 

I I:, "Most, consisting of rt 
high quality 121n.speaker of 
orthodox design support-
ing a small elliptical speak - 
Cr ready wired with choir-
and condensers to act ii.. 
tweeter. This high fidelity 
unit is highly recommend, .1 
for use with our All or ant 
similar amplifier. Rating I. 
10 watts.  Gauss 12,01." 
lilies. Price only £5,19 6, 
Or Deposit 13/9 and hi 
monthly payments 01 13/9. 
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ISIlssfesokePSI Weelk0 

Each M odel incorpor-

ates the highly success-
ful H T/TR3 A mplifier 

(described  belo w), 
thus  ensuring  truly 

" Hi-Fi " record  and 
playback facilities. 

Issees/ Wk AssNes Wel 

44, Ws ",/ W WI,/ 

All prices quoted pro-
vide  for  the  C O M-
PLETE  REC OR DER 
including  C RYST AL 

MI CR OP H O NE  and 
1,200ft. Spool of Tape. 

I Refeli Was•es Wes 

I 4konisfesOss A ",./4 ", "/ 

'There are no " better 
I value for m oney" Tape 

i Recorders  on  the 

I m arket -if you  can't 
I call  and  hear  the m 

send  S. A.E.  for fully 
I descriptive leaflets. 

I \ WIP\s/ %0 V W 
=so mas 

BEFORE YOU BUY-YOU SHOULD 
HEAR THESE RECORDERS-THEY 
ARE COMPARABLE TO THE MUCH 

HIGHER PRICED MODELS 
MODEL CR3 S. Incorporates the Collar. " STUDIO " 'D WI TRACK 
3-speed Deck operating at 11-, 31' and 71 speeds   
H.P. Terms: Deposit £71181- and 12 months ol £2/17/11. 
MODEL TR3/11k. VI.  Incorporates the New TRUVOX Mk. VI T WIN 
TRACK 2-speed Tape Deck operating at 3t'  and 71' speeds    
D.P. Tern, lb posit £9 18 -and 12 months of £31217. 

£39.10.0 

£49.10.0 

TAPE AMPLIFIERS and PREAMPLIFIERS 'resented from MULLARD DESIGNS 
MULLARD TYPE "C" 
TAPE-PREAMPLIFIER 
ERASE UNIT 
The " if i•Ei  to add full tape 
recording facilities to High Fidelity 
home  Installations.  Ineorporates 
FERROXCUBE POT CORE PUSH-PU II. ()SI Il.i.ATOR awl :1-speed treble equalisatioi) 
by  FERROXCUBE  POT CORE  INDI'l"ro R.  FOR  WEARITE -CoLLA Ito 
TRUVOX or BRENELL TAPE DECK s.  sT ATE which when ordering.)  Deludè 
separate Power Supply Unit. 
KIT OP PARTS  £14.0.0 or Asunnua w  

H.P. £318/.. Deposit and 12 months at £1 4 11. 
(Excluding Power Unit en  - an,i £14 10- respectively.) 

MODEL HF,TR3 Mk. II 
TAPE AMPLIFIER 
(Mallard Type "A " design , 
A very high quality Amplifier iletorpora • 

.i•sp(4).1 treldc eqoalis.,tion. by t h., 
late,d  FERROXCUBE  POT  CORE 
INDUCTOR.  FOR COLLARO-TRUVOX-

BRENELL or  WEARITE  Tape Decks 
OF ATE  which  when  ordering) ha,. 
GILSEN Output Transformer.  Include. 
.1 Kira te Power Supply Unit 

KIT OF PARTS .... .. 113.13.0  or ASSEMBLED..  E17 .0.0 
11 ). £3  - Deposit and 12 months at £14 11. 

FOR THE HOME CONSTRUCTOR SPECIAL " COMBINED ORDER" PRICES 
(a) The COLLARO " STUDIO" TAPE DECK and our 

Mullard Type "C " PRE-AMPLIFIER and Power Unit £23.10.0  
assembled and tested   
H.P. Terms: Deposit £5/18/- and 12 months at £21313  

(b) As above but Type "C" PRE-AMPLIFIER supplied as £26.10.0 
complete Kit of Parts   

(c) The TRUVOX Mk. VI TAPE DECK and the assembled 
Type " C " PRE-AMPLIFIER and Power Unit   
H.P. Deposit LB and 12 months 1:211818. 
As above but the Type " C " supplied as complete £3610.0  
Kit of Parts    
The BRENELL Mk. V Deck and the assembled Type 
" C " PRE-AMPLIFIER and Power Unit   £46.0.0 
H.P. Deposit O A- and 12 months at 1.31716. 
As above, but the Type " C " supplied as complete  £43.0.0  
Kit of Parts    

(g) The WEARITE 4A DECK with Type "C" assembled  
and tested   

H.P. Deposit £1 1/4!- and 12 monthly £4/2/1. 
(Carriage and Insurance on above quotes 10/- extra) 

EACH OF ABOVE CAN BE SUPPLIED IN PORTABLE CASE FOR £5/101-
extra.  THUS FORMING A COMPLETE PORTABLE PRE-AMPLIFIER. 
SEND FOR DETAILS. 

SPE CI AL  O FFER 
O F  T APE 

P.V.C. base on latest type plastic 
Spools.  New, Boxed and Guar-
anteed. 

(d) 

(e) 

(1) 

225ft. on 3in. Spool   5 9 
900ft. on Sin. Spool 
1,2(10ft. on 51in. Spool 

THE " MODEL HF G2R " PORTABLE 
TAPE RECOR DER 'Original Price £33.0.0, 

H.P.  Dep.  '  LE 
nt Pr12y 22 GNS. mo hs. 11 139. (Carriage 

111.1.  

INCORPORATES THE LATEST GARRARD 
" MAGAZINE" TAPE DECK and MATCH-
IN., AMPLIFIER.  .,I1  •11 ,•.-. 4111 

Nir1.1.Alti)  TY  " A " DESioN 
speeirically de)  •pv.1 I.) opervle the EAR - 

1  HARD 1/EcK.  PRIcE INc1,110ES 'IiioARRARD T 511/ MAE.X/INE or.) 

SPOOL OE I ir lti.E PL AN  TAPE  I 
Twin Track ite,orler (perdu,' al :,1111 

ter. providing up to 1 hour 10 111111.  III1 . 

cscelient perforniau  aw ee ) 

sinild operates 
id operation.  Incorporates EXT. SPEAKER SOCKET. 

as independent amplifier re  10( direct  pro Sucti n o 
Sr.,,, . mike or Radio tuner.  Weighs only 221b. 
WE ALSO OFFER DECK and AMPLIFIER CONNECTED, TESTED, FOR IMMEDIATE 
OPERATION. 19 gas. R.P. Dep. £4 and 12 months £1•0 4. Carriage and In,. In • 
INCLUDES SPEAKER.  tape Magazine and din. Spool 'if  Plav Tip, I '1 1111prIlit'S 
a complete tape recorder chassis ready for easy tilting lot,  .(.w. 

STERN RADIO LTD. 
nFPT. W. 109 FLEET ST., 

LONDON, E.C.4 

Telephone: FLEET STREET 581 0/4 

COM?LETE KIT to build the HF/TR3 Amplifier, 
together with the COLLARO " STUDIO " DECK 
As above, but HF/TR3 ASSEMBLED and TESTED 
H.P. Terms: Deposit £5/18/-, 12 months of L2/3/3 ... 
COMPLETE KIT to build the HF/TR3 together with 
the NE W TRUVOX Mk. VI TAPE DECK   
As above but HF/TR3 ASSEMBLED and TESTED 
H.P. Terms: Deposit L11, 12 months of aims. 
COMPLETE KIT to build the HF/TR3 AMPLIFIER with 
the BRENELL Mk. V TAPE DECK   
As above but HF/TR3 ASSEMBLED and TESTED 
H.P. Terms: Deposit £9/21-, 12 months of £3 /6/9. 

(g) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER 
with the WEARITE MODEL 4A DECK, incorporates 
Wearite Head Lift Transformer, etc. 
H.P. Terms: Deposit LI I, 12 months of £4/0/8. 
(Carriage and insurance on each above is 10 /- extra.) 

Attractive PORTABLE CASE is available to acco m modate the TRUVOX 
or COLLARO TAPE • DECKS and we offer it together with ROLA/ 
CELESTION 10 x 6in. LOUDSPEAKER -ACOS CRYSTAL MICROPHONE 
-and 1,2001t. SPOOL TAPE -ALL FOR   

(Carriage and Insurance 5/. extra.) 
T APE  A CCESS ORY  KITS 

18/6  (a) E.M.I., includes 3 reels Leader Tape, Splicer, Jointing Tape  37/6 
21/--  and Stop Foil   

1,200ft. on 7in. Spool   211-  (b) SCOTCH BOY, includes 3 reels Leader Tape, Splicer, and  26/6  
1,800ft. on 7in. Spool   32/6  Jointing Tape   

A LARGE PURCHASE OF BRAND NEW and FULLY GUARANTEED TRUVOX and GARRARD 

(a) 

(b) 

(c) 

(4) 

(e) 

£26.0.0 

£29.10.0 

£36.10.0 

£40.0.0 

£42.0.0 

£45.10.0 

£55.0.0 

TAPE EQUIPMENT ENABLES THESE OUTSTANDING PRICE REDUCTIONS 
THE  " MODEL TK Mk. IV "  PORTABLE 
TAPE RECORDER Original Price £49 10 - 

FOR £36.10 0 PRICE  INCLUDES  A 70i. ONLY  •  SPOOL OF EMI TAPE. 
HT. Dep. £7 6 - and 12 months £2 13 El. 
(Carriage anti Insurance 10'- extra.) 
INCORPORATES THE TRUVOX Mk. IV TAPE 
DECK,  ROLA CELESTION  9 a 5in.  LOUD-
SPEAKER and the Truro' Type " K " AMPLI-
FIER specifically developed by Truvox Ltd. to 
correctly  operate their Mk.  IV  Tape  Deck. 
This combination affords first-clam tape  re. 
cording facilities. 

A Twin Track Two Speed mothl rewreller •ii 
al and 711n./sec.  Incorporates SAFETY BUT-
TON (prevent, accidental erasure).  Ext. Speaker. 
TONE and VOLUME CONTROLS. Also operates 
as independent AMPLIFIER for direct reproduc• 
lion from P.U., mike or Radio tuner. 
WE ALSO OFFER THE DECK and AMPLIFIER AS FOLLO WS: Mk. IV TAPE DECK, 
£16/10'-. H.P.  Deposit 5.318/-.  12 months £1/4 3. TYPE "K" AMPLIFIER. £15. 
H.P. Deposit 53.  12 months £1.514. COMBINED ORDER FOR BOTH DECK AND 
AMPLIFIER. no. H.P Deposit £6.  12 months £2 4 -. 

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE 
ARE AVAILABLE-BUT PLEASE ENCLOSE S.A.E. 
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STERN'S MULLARD DESIGNS 
COMPLETE KIT OF PARTS  t:IT! iFet rrie;:1 bt ry  yU to As pReDc soenn ted by 

M ULLARD  " 5-10 " MAIN  AMPLIFIER 

let**k. 

I ron 0,10 the Aill1.1.A  3•.taae pre•ampliticr with which an melts( °Oct] 
power output of up to 10 watts ia obtained.  We supply SPECIFIED COM-
PONENTS AND NE W MULLARD VALVES Including PARMEKO MAINS 
TRANSFORMER ATIII  choice of the latest Ultra-linear PARMEKO or the 

1•ARTItlinik: Ootput Tranaformer.  Price: COMPLETE KIT Warmeko 0/put Trans.)   

Alternatively we supply ASSEMBLED AND TESTED   11 1 .1 0.0 

lIlltVE INCOREORATING_LAR LIIIDGE_ OUTPUT TRANSFORMER £1 6 -_eitra. 

M ULLARD'S 2-VALVE  — 
PRE-AMPLIFIER TONE CONTROL UNIT 
Employing two E.Fsiti valves an  , 
MAIN AMPLIFIER bot also  r • 

Supplied strictly to MULLARD O M( !tic.% I loN and la .41-ditnig: 
• Equalisation for the latest R.I.A.A. characteriatica. 
• Input for Crystal Pick-ups and variable reluctance magnetic types. 
• Input (a) Direct le ..... High Imp. Tape Head. (h) From a Tape Amplifier or Pre-Amplifier. 
• seiimitive Microphone Channel.  • Wide range BASS and TREBLE Control.. 

Pricer COMPLETE KIT  E66.0 
OF PARTS  .  ASSEMBLED AND TESTED  

COMPLETE MULLARD 5-10 AMPLIFIER 
The popular and very suceeasful complete "5-10" incorporating Control Unit 
providing up to 10 watts high quality mProdscilMt• 
Stavified component, and new MULLAH') VALVES are supplied Incaullng 
PARMEKO MAINS TRANSFORMERS and choice of the latest PARMEKO 
or PARTRIDGE ULTRA Linear Outpat Transformers.  111 81 0 0 
PH,: COMPLETE KIT.  Parineko Ttatofornier   . 

A.ternatively we supply ASSEMBLED AND TESTED  £13.10.0 
Hire Purchase (Assembled Amp. only).  Deposit £21141, 12 months at 19/10. 

ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER £1 ,6 -extrv• 

COMPLETE MULLARD 3-3 
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 2-VALVE 
2-WATT  AMPLIFIER  DESIGNED  IN  THE 

MULLARD LABORATORIES. 

Price for COMPLETE KIT  OF PARTS   

(Plus 6:', carriage  insurance). 
Alternatively supplied ASSEMBLED AND 
FULLY TESTED (/.lus 6,0  
carriage and insurance).... 

HI'. TERMS, Deposit 22 and 8 monthly payments of £1. 
Our kit ts complete to the Id t'LLARD specification Including supply 

of specified components, valves and PARMEKO OUTPUT TRANSFORMER.  We also 
include switched input. for 70 and L.P. records plus a Radio position.  Extra power to 
drive a Radio Tuning Unit is also atailabli. 

—  

STEREO "3-3" MAIN AMPLIFIER 
Comprises two MULLARD 3-3 Main AIIII  .. 1' 'rates with MULLARD 
STEREO PRE•AMPLIFIER.  Output  or Crystal Pick-up and 

Radio Tuner.  0.0.0  211.15.0 1LIT OF PARTS  .  or ASSEMBLED   
—  ....  —  

Mk. 11 " Fidelity " FM TUNING UNIT 
An W m.  •  r• - • .•  • ibe MULLARD PERMEABILITY TUNING 
HEART tel  ‘l  o finc•tip.  Very suitable to operate with our 
Milliard Amplifiers. 

FOR THE CONSTRUCTOR  10.10.0  or  ASSEMBLED  £14.5.0 

SPECIAL CASH ONLY OFFER!! 
•  PORTABLE  AMPLIFIER  CASE 
,.1 quality GRAM AMPLIFIER 

11.-II. Io, -I P.M. SPEAKER. A LL FOR ONLY 
(Plus 7 0 can. anti Inc.).  The Amplifier EIL7•6 
consiets of a 2-stage &Awn Incorporating 
the It modern BVA valve, and has separate 
BASS and  T REVILE  CONTROLS.  The 
Portable Case will also accommodate almost 
any make of Autochanger and le attractively 
fitileiheil in Grey Colour ResIne- WE ALSO 
sUPPLY SEPARATELY: -

(a) The 2-stage (plus RectilleD AMPLIFIER 
£4  2 6 

,I,i The PORTABLE CARRYING CASE 
£3 17 6 (Carriage .01 

PM SPEAKER    18  9 Inaurance 1.-_extra) 

"Hi-Fi" LOUDSPEAKERS W E HAVE IN STOCK A 
COMPLETE RANGE BY 

GOODMANS— WHARFEDALE— W.B. 
ILLUSTRATED AND PRICED LEAFLETS O N RE QUEST 

—  

THE  "ADD -A -DECK " 
INCORPORATING  GARRARD  "MAGAZINE" 
TAPE DECK and the MATCHED MODEL HP 62P 
PREAMPLIFIER.  supplied on ONE CHASSIS 

illmitrated) READY FOR USE. 
PRICE:  Including  GARRARD  MAGAZINE 
and a din. SPOOL DOUBLE PLAY  
TAPE (Carr. it Ins. loi- extra),  g nS• 
H.P. Deposit £.3 ,16- and 12 months of £117 8. 
Provides complete tape recording facilities and 
deaigned to operate through the pick-up rockets 
of the standard type of RADIO RECEIVER, or an 
AMPLIFIER, from which really first class repro. 
(Welton is obtained.  It consists of • Twin Track 
Deck connected to the Pre-amplifier and operates at 
sec. speed, providing up to 1 hour 10 mins, playing time. 
Only needs connecting to the mains ampply and pick-up 
enckets. Very eirople to operate and easily installed in a cildivit ottly four thirty •.•r. 0. 

natairsd 
—  —  — 

H.P. TER MS ARE AVAILABLE ON ALL EQUIPMENT OVER £9.  —  
FULLY DESCRIPTIVE  LEAFLETS ARE AVAILABLE FOR ALL 

EQUIPMENT, BUT PLEASE SEND S.A.E. 

PRICE REDUCTIONS 
.a1  utiMPLETE KIT OE PA tas to boll 
th the " 5-10 " Main Amplifier and the 2-  ti 

Stage Pre-Amplifier Control Unit    

(b) The " 5-10 " a 1,.I the 2-Stage Pro-Amplifier 
both Mu mbled and Tested   f18.18.0 
H.P. TERMS, lb  £3,16 - and 12 months -1 £.1 

(c) The COMPLETE NIT OF PARTS to build 
the Dual Channel "3-3 " Amplifier and the 
Dual Channel Pre-Amplifier Control Unit   

1.1) TIII. Dual Channel "3-3 "Amplifier and the 
Dual Channel Pre-Amplifier Control Unit both 

1 TE RMS: 101....11 £6 and 12 mouths of el  8. 

16£25.0.0 Assembled and Tested    
11.'.   

(e) The COMPLETE KIT OF PARTS to build 
one " 5-10 " Main Amplifier (Parlock,. Trans-
former) and the Dual Channel Pre-Amplifier 
Control Unit    £21.10.0 
if) One "2-10 " Amplifier (Parmelto Tram,  

both Assembled and Tested   
former) and the Dual Channel Pre-Amplifier 

125.0.0 
H.P. TERMS: Deposit £5 and 12 months of el 16 8. 

(g) COMPLETE KIT OF PARTS to build Two 
"2-10"  Main Amplifiers  (incorporating 
Panneko Output Transformers) and the Dual 
Channel Pre-Amplifier Control Unit   

(h) Two "5-10 " Amplifiers (Parmeko Output 
Transformem) and the Dual Channel Pre-
Amplifier Control Unit both Assembled and 
Tested   
11.1'. TERMS: Deposit  and 12 month.   
Carriage and insurance 7/6 extra. 

Prices quoted are subject to £11131- extra for Part,. • 

MULLARD FOUR CHANNEL 
MIXING UNIT 

Self powered with Cathode follower outiblit 
Incorporates  Two  inputa  for  CR YSTA I 
MICROPHONES, one for CRYSTAL PICK. 
UPS and a Youth for Radio or Tape. 
KIT OF  2 2ASSEM BLED  sti 0.0.0 
PARTS ••••••••••VAN D TESTED ••• • 
Terms: Deposit £2 and 12 months at 15 
M odel 1.4 one microphone input matched 
for moving coil or ribbon mike e1t17,- extra. 

£21.V.0 

_  
COMPLETE STEREO AMPLIFIER 

Meets the many requests for a too idaied but good quality Stereophonic Amplifier.  OM - 
pot  .- I watts.  Inputs tor  dal Pick•ups and Radio Tuner. 

HIT OF l'ARTS   £8.10.0 £10.10.0 or ASSEMBLED   

STEREO DUAL CHANNEL PRE-AMPLIFIER 
TIo. it...•1.1  tat, 1-valve 
pleacribed above) combined into a Single Unit 
enabling it to be timed for both STEREOPHONIC 
and MONAURAL operation. It is designed primarily 
to operate with our range of MULLARD MAIN 
AMPLIFIERS bet will also operate eqoally well 
with any make of Amplifiers requiring an inton 
a 250 toy. 

Price: COMPLETE  E1 2.1 0.0  Alternatively ASSEMBLED  115.0.0 KIT OF PARTS  and TESTED 
If P T.inu.  its- I  0   nit and 13 months of £1 2-. 

! ! RECORD PLAYERS! ! 
Many at REDUCED PRICES ! ! ! 
Send S.A.E.tor ILLUSTRATED LEAFLET 

THE EMI 4-.peed tangle  record Phì 
gnS. with separate crystal pick-up .. 

MONARCH BAC 4-spd.  is. • £6.19.6 
Autochanger with Crystal Pick,: 
THE NEW COLLAR° •:c Co" 4,).. • 
autochanger unit with Sloth.,'I , ELI  9.6  0 0  W  
pickup   
The NEW COLLAR() Model RP... , -,•• •  Reconl II,, , 
Studio Cartridge   
THE E.M.I. 4-speed Single Record Player, incurporat lig( a high output 
cryatal pick-up   
THE NEW B.B.R. Model UA12 is in stock.  A 4- SPEED" MIXER 
AUTOCHANGER   
DAIS is also available incorporating the B.S.R. STEREO Pick-up. 
plays L.P. and 74 records   
GARRAB.D &CEOS 4-speed Autochanger fitted with latest Crystal 
Pick-up   
The  test GARRARD TRANSCRIPTION MOTOR "301"   

The new GARRARD Model 411F High Quality Single Record Player 
fitted with the latent T. P.4, 12 Pick.up arm and 61.C•. Crystal Cartridge 
GARRARD Model TA. Mk. II Single Record Player fitted with high 
output rystal Plek•tip, detachable head   

Ill R E  ifitHASE TERMS available 00 0)1 units 99,19/6 and over 
larriage and i118111 ,11I V on each above 5/. extra. —  

!  HOME CONSTRUCTORS  ! ! 
A RANGE OF "EASY TO ASSE MBLE " PREFABRICATED CABINETS 
Designed by the W.B. " STENTORIAN " COMPANY toe' 11.  
tor to accomm.late high qtml it y equipment.  The two., 
Cabinets containing the very successful " Stentorian " .;  • 
reproduction and are well recommended.  Models are al-  • 
high-quality Amplifiers. Pre-amplifier, Tuning Units, Reodid 1-1.0-crs. vtc.  All model 
are very easily awsembled. In fact only a screwdriver is required. 
Fully Illoatrated leadets are available, Including contibqe  itio, of ths varida 
STENTORtAN LOUDSPEAKERS.  Please enclos.• 

STERN RADIO LTD. 
DEPT. W 

£9.18.9 
£6. 9.6 
£8. 7.6 
£10.10.0 
£9.10.0 
£22.7.3 
£18.7.6 
£8.10.0 

109 FLEET ST., 
LONDON, E.C.4 

Telephone: FLEET STREET 5812/3/4 
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converter to operate from 6r. or 12r. D.C. 

and  M AI L  O R D E R  SE R VI C E 
52 Tottenham Court Road, London, WI • open 9-6, including Sats., Thurs. 9-1 • LANgham 0141 

SNIPS 
FOR 

MOBILERS! 

• Very special offer of compact 3 unit fixed frequency mobile 
Transmitter/Receiver equipments just out of service from a 
provincial police force. 

• Transmitter 71n wide x 121in.  • Receiver: 5in.  e.de, 1 lin. high, 
high x 131in. deep.  12in. deep twin case. 

Upper deck: 2 x EB34 and 4 x EF50 
Xtal oscillator (xtal not supplied)  type valves.  6 pin power input 
1st and 2nd Tripler, final and  two metering sockets. 
modulator stages. 3 Mullard minia-  Main chassis: 2 x EF39, 6K8, L63, 
ture EF42, QV04 -7 and 3 x 2C34  6V6, and 4 x EF50 type (Xtal 
all supplied.  Cathodes and grids  not supplied). 
connected to metering jacks, with  3 I.F. coils in cast boxes. 
slots in side of case for tuning up  Xtal frequencies 9.1 Mc s. I.F. 2.9 
each stage.  Mc/s. Signal Frequency 79.1 Mc/s. 

• Power Unit 7in. wide x 
I21in. high  x  131in. 
deep. 

12v. dynamotor giving 350v. 
DC at 180 m A.  Londex 
and 2 x GPO type Relays, 
etc. 
Offered in sets, at the £5  
"Job Lot" price of 

Carr. Paid,  the three 

GROUND STATION TRANS MITTER 

Type 75C, comprising RF Unit, RF Driver, 
RF Power Amplifier, Modulator, Modulator 
Power Unit, and Control Unit, all in 6 foot 
high 19 inch enclosed rack with full length 
rear access doors.  This was the RAF 
ground station for operational communica-
tion with aircraft in the 100-150 Mcis 
range and it is suggested that substitution 
of a suitable VFO for the existing RF Unit 
would provide the basis for an exceptional 
rig.  Warehouse inspection invited.  24  

Complete £35, carriage 

PRESSURE SENSING 
INDUCTANCE 

Highly sensitive device consisting of a 
ferrite encapsulated 160 licit; coil with a 
moveable ferrite core attached to the free 
end of a single-disc aeronoid capsule so that 
it transmits a change in frequency equiva-
lent to the change in atmospheric pressure 
with increasing altitude.  Coil Q  43. 
Capacitance 870 pf.  Housed in a 
square aluminium can on a lightweight 
211n. diameter plug-in unit. 

New, unused, 25/- post paid. 

MAINS TRANSFORMERS 
200-250 volt SO c/s. post paid 

Type 
I. 250-0-250 at 70mA. 6.3r. at 2A. 4v. 
at 2A.   

2. 300-0-300 at 70mA. 6.3r. at 2.5A. 5, 
at 2A.   

3. 350-0-350 at 120 mA. 6.3r. at 3.5A  
Sv. at 2A.    

4. 350-0-350 at 300mA. 6.3v. at 8A. 5v  
at 2A. plus 4r. at 2A. and 6.3r. at 2A  

5. Filament only: 6.3r. at 4A   

10/-

10/6 

17/6 

27/6 
8/-

WALKIE-TALKIES Type 46 
This is a later type than those previously available. A really serious job 
of sound design, crystal controlled, 10 mile range, trammitter and re-
ceiver covering any one frequency between 4125 and 7100 kcs in 25 kcs 
steps with standard crystal supplied -or any spot frequency between 
3600 and 9000 kcs with special crystal supplied to order. Brand new, 
complete with headphones, throat ink., whip-antenna, plugs and leads. 
Size: 12 x 4 x 61in. Weight 1311b. 

Price, with standard crystal    23/10/0 carriage paid 
with chosen spot frequency 

crystal £7/1 5/0 carriage paid 
Batteries required: 150, IS, and 3 volts. Transistorised 18/10/0 extra  

ETCH- YOUR -OWN PRINTED CIRCUIT SETS 21/''' FProst 
Each contains over 60 sq. in. of laminated board 
and sufficient chemicals to make dozens of printed circuits, plus 
comprehensive instruction book giving advice and examples on 
translating theoretical circuits into layouts ready for etching 
High-quality  materials-completely  safe  to  handle -carefully 
prepared to ensure fine definition and uniform results without 
laboratory control. 

Cold Cathode 
Trigger Tubes 
A sub-miniature cold cathode valve de-
veloped by Ericsson primarily for corn-
putor work, these GTR.120 W tubes have 
great possibilities in a number of experi-
mental electronic automatic control cir-
cuits.  They  have  an  Anode-Cathode 
running voltage of 95 to 140 at 4.5 mA. 
and at 290 anode volts require a trigger 
current of only 250 microamps to cause 
the anode to take over the discharge. Typical ionization time-90 micio-
seconds.  They will withstand up to 310 v. with zero trigger voltage 

without self-igniting. 

Supplied complete with full performance data  E 
in original packs of 100 at the Special Price of  5 per 100 post paid. 

TRANSISTOR AMPLIFIER KIT 
Printed circuit, 500 milliwatt push-pull output. High impedance input, 3 ohm output. 

Iwo 0071 and two 0072. Supplied with all components, condensers, resistors, volume 

iintrol, transformers and printed circuit board. Input 6-9 v. D.C. Circuit diagram and 

imponent layout supplied with each kit. Size of board 21 x 5in. 52/6  post paid. 

WENNER TIME SWITCHES 
Type T.S.2, first grade precision time switches as supplied to 
G.P.O.  Comprises absolutely silent, self starting, 250 volt 
50 c's synchronous clock mechanism totally enclosed in heavy 
gauge brass case.  Central drive takes detachable dial that re-
volves to operate sensitive on and off trips for external mains 
operated circuit. Self contained clock is easily detachable from 
rear mounting panel (self starting down to 80 v. and keeps 
running down to 15 v.). 
Brand new, in original packings, and with dial and 
adjustable stops. 37/6 

post paid. 

POST PAID TRANSISTOR BARGAINS 
Mullard 0A.81 Diodes  10 for 10,6 

OC.170 27,6; OC.I 6 37/6: Goldtop V30/I ODP   21/-

Also leading make of 3v transistors  4 for I0/-

TELEVISION 
OSCILLOSCOPE 
Release of a small quantity of the latest version 
of the well known APN-4 Indicator Unit from 
the American Loran Airborne radio navigation 
system. This provides a golden opportunity to 
make a serious television servicing and develop-
ment tool as described in the Wireless World. 
This is a nice looking piece of equipment 

with a really business like inside. Steel, double-
decked chassis with fully screened 5CP1 tube 
in the centre, all high-grade capacitors and re-
sistors, separate tag boards and layout diagrams 
for individual sections, etc.  Modem circuit 
technique centred around one type of valve (14 of 
6SN7 double-troides and 8 of 6H6, plus three 
6S7 and one 65J7), and RCA 100 kcs. Crystal. 
Brand New, with W. W. Circuit  £6.10.0 
for conversion 
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TRANSMITTER/RECEIVER APN-I 
This is the attractive lightweight American Radio 
Altimeter that superseded the British version.  A 
complete 14-valve radar set covering 420-460 M O 
it is ideal for conversion to radio control of models 
or 70 cm. work. 
TRANSMITTER 
A push-pull feed-back oscillator tuneable either side 
of 445 Mc s, frequency modulated at 100 c, s by a 
particularly robust moving coil transducer.  Two 
955 high frequency acorn valves.  Case size only 
31 x 61 x 2in. plus 2 x 21in. dia. for transducer. 
RECEIVER 
Tuneable to transmitter frequency.  Size 31 x 61 x 
2in. Two 900 acorn valves. 
AUDIO AMPLIFIER 
Self-contained  RC coupled  12SH7,  12SH7 and 
12SJ7.  Size 3 x 5 x 11in.  Amplifies the received 

signal which is passed to detector circuit giving a 
D.C. voltage proportional to the difference between 
the transmitted and received (reflected) signal to 
operate internal relays which pass appropriate cor-
rection signals to autopilot and supply external 
indicator (5 mA meter). 
MAIN CHASSIS 
The main chassis carries the 3 sub-units and has a 
further three 12SH7, one 12SJ7, two 12116 and one 
VR150 regulator, three 1% wire-wound resistors, 
one 4-pole changeover relay, two SPCO reJays, three 
twin-ganged pre-set potentiometers, trimmers, fuses, 
etc. 
Power supply is derived from a 27-volt dynamotor 
(charging rate for 24 v. supply) delivery 285 v. at 75 mA. 
BRAND NE W. less dynamotor, a very useful buy 

indeed at only  £2 plus 7 6 carriage. 

ANTENNA 
INDICATOR 

Remote indication to within 1° 
on precision instrument type 
flush fitting black crackle indi-
cator with 3in. dial calibrated 
in 2 steps plus the four car-
dinals. Simple D.C. wiring (6-
30 volt) from specially wound 
potentiometer in sealed die-
cast housing with lin. drilled 
spindle transmits accurate sig-
nal of horizontal or vertical 
bearing. Brand new, post free. 

35/. 
BEAM-ECHO  S.P.A.11 combined stereo control unit and power amplifier complete to the last nut and bolt, with 

specially prepared assembly instructions, full circuitry and wiring rvi 
plus 7/6 carriage. AVANTIC KITS diagrams, plus a full copy of the handbook. ONLY A FE W LEFT. -

High Quality Power Pack 
Admiralty Rectifier Unit Design 
95, totally enclosed in heavy gauge 
attractive  light  grey  case  size 
1 1 lin. high x 6in. wide x 14in. 
deep.  Admiralty ratings: trans-
former 400-0-400 at 50mA, 6.3 v. 
at 1 Amp, 5 v. at 3 Amp for 5U4G. 
Insulation tested to 3 kV.  Two 
350 ohm 20 henry 80 mA chokes; 
Two 4 AF at 600 v. ceramic ter-
minal square canned paper smooth-
ing capacitors.  Double pole mains 
switch, two 2A fuses and two 
spares all in screw-in holders on 
front panel.  3-pin 250 v. 50 cis 

mains input, and 3-pin output with matching plug on short screened 
, able providing 400 v. D.C. and 6.3 v. A.C. with common earth. An 
unusually neat, attractive, high quality unit.  Brand New, still boxed 

fir  50._ carriage paid. 

INVERTERS  28 Volt DC to 115v I phase AC 
Self-contained motor generator unit with complementary carbon pile 
voltage regulator, contactor and associated rectifier in separate com-
partment on same base.  Continuously rated for 25/28 volts D.C. 
input with 360 VA output at 115 volts single phase A.C. at 1,600 cycles 
with a power factor of 1.0.  Fan cooled with end plate for blast or 
internal cooling as required.  Type 200.  Ref. 51JB/5083. 
In first class condition.  £4.10.0  carriage 7/6 

28 Volt DC to I I5v 3 phase 400 c/s AC. Type 102A 
Output 625VA. Complete with suppressor, load compensating circuit 
and contactors.  Brand new.  LIO  carriage 10/-

200/220 Volt DC to 200/250v 1 phase 50 cis AC 
Output 260 Watts.  New, in soundproof cabinet.  £9.10.0 

carriage paid 

24 Volt DC to 26v 1 phase 400 c/s AC 
Output 6 VA. Size 2Iin. dia. x 4M. long on I lin. high pedestal base. 
Instrument quality  As new.  £I.10.0  carriage paid 

VARIABLE SPEED HYDRAULIC GEARBOX 
This specially made oil-filled casing houses an hydraulic torque con-
version unit originally precision made by Westinghouse from high 
quality materials for the U.S. Government at an acquisition cost 
exceeding £150 each. Highly suitable for lathe head drive, workshop 
variable speed power take-off, etc. 
Basically the unit is a back-to-back mounted, oil submerged, variable 
displacement hydraulic pump (input shaft) feeding a reversible 
hydraulic motor (output shaft) so that variation of the pump dis-

placement by manual control gives very fine selection of output 
speed from zero up to 6 0 below input speed while a changeover 
valve in the supply lines to the motor provides instantaneous 
reverse at any speed. Recommended input speed 500-1,000 r.p.m., 
maximum power 11 h.p. Both shafts lin. dia. with Woodruff key. 
Tested and fully guaranteed, supplied complete with technical data 
and performance curves for the remarkable price of £16 only, 
carriage paid. 

ANTENNA INDICATOR 
Remote indication to within 1 on precision instrument type flush fitting 
black crackle indicator with 3in. dial calibrated in 2' steps plus the 
four cardinals.  Simple D.C. wiring (6-30 volt) from specially wound 
potentiometer in sealed die-cast housing with lin. drilled spindle 
transmits accurate signal of horizontal or vertical bearing. 
Brand New, Post Free,  -. 

B.C. 221 FREQUENCY METER 
125 kcis to 20 Mc/s WITH CALIBRATION BOOK 
in first-class working order, £19 10s. carr. 10-. 

POST FREE SNIPS 
Double pole knife changeover switch on porcelain base. 2 for 
Pyrex Aerial Insulators.  Four 3in. OR one 8in.   
U.S.A., British co-ax. adaptors.  Four for    - 
Neons.  Ten 115 volt for 12/6; Six 80 volt for 
G.P.O. electro-mechanical counters.  0-9999 
Bulgin Type M microswitches, new    
Metal Rectifiers: 
Selenium 6-12 v. 11A., 616; 21A., 9/6; 4A., 16/6; 250 v. (twin 125 
v. ), 60 mA. 5 6. 

76 
7,6 

4 for 116 

CATHODE RAY TUBE 
VCR139. (Cossor 23D Equiv.). 2in. dia. Tube. New in original 
cartons.  17/6 Post Paid. 

200 amp 
WELDING GENERATORS 
Relatively swill 
but really heavy 
duty  aircraft 
quality six-pole 
shunt-wound 
self-excited 
generator  with 
six  interpoles 
delivering  30 
volts at up to 
200 amps.  Re-
quires 8/10 h.p. 
between 600 and 3,300 r.p.m., clockwise or anti-clockwise rota-
tion according to position of changeover links. Are very success-
fully driven from tractor take-off pulley or the like.  I3in. long, 
7,n. dia. Weight 57 lb. fL r n Carriage paid (U.K. only). 

ONLY  Iiiv• ' -7•"' 

8 WATT HI-Fl PUSH PULL AMPLIFIER 

5.10.0 plus 5 - Carriage 

Separate control panel fin. 
< 1 in.  Volume/On-Off 
switch, Bass and Treble 
Boost controls and Pilot 
light.  Amplifier Chassis 
31in.  x  8in.  x  4in. 
2xECL,82  in  Push-Pull. 
Output  transfor mer 
matched 3 and 15 ohms. 
110-220-240V.  A.C.  with 
6ft, mains lead. 
All units guaranteed ready 
for installation. 

PROOP 
BROTHERS LTD., 52 Tottenham Court Roa d, Lon don,  W .I.  S Head Office and mail order enqui ries  LA N gham  0141 

Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to I p.m. OPEN ALL DAY SATURDAY 
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SAMSON'S SURPLUS STORES LTD. 
LONDON'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT 

AM 

CAPACITORS 

W  
TROPICALLY RATED 

GUARANTEED 
AMERICAN HIGH VOLTAGE CAPACI-
TORS.  2 mid. 10,000 volts wkg., £8110,/-. 
Carr. 716.  1 mid. 20,000 volts wkg., £7/101-. 
Carr. 7/6. 0.25 mid. 25,000 volts wkg., £6110/.. 
S,Ipplied brand new in maker's cartons at a 
fraction of original price. 16 mid. 400 v. wkg., 
P16.  10 mid. 16 mid. 660 v. wkg. A.C., 15/-. 
in mid. 1.500 v. wkg., 15/-. 10 mid. 600 v. wkg.. 
10/6. 8 mid. 1,500 v. wkg., 12/6. 10 mid. 300 v. 
wkg. AC.. 7/6.  Please add 2/- postage on all 

BRIT13H TYPES.  Nitrogol, 15 mid. 250 v. 
wkg. A.C., 12/6. Wog° 10 mid. 1,000 v. wkg., 
12'6. T.C.C. 8 mid. 1.500 v. wkg., 10/6. 8 mid. 
501 v. wk-., 8/6. 8 mid. 250 v. wkg.. 5/6. G.E.C. 
mfd. 600 v. wkg., 6/6. T.C.C. 4 mid. 1.500 v. 

wk-., 10/6. A.M. 4 mid. 1,000 v. wkg., 5/.. 4 
mft1., 800 v. wkg., 4/6. Dubilier 8 mid. 400 v. 
wkg., 6/-.  2 mid. 600 v. wkg., 3/6.  1 mid. 
5,000 v. wkg., 17/6.  C.5 mid. 10,000 v. wkg., 
17/6.  0.25 mid., 5,000 v. wkg.  12/6.  A.M. 
1 S mid. 4.000 v. wkg., 10/6. T.C.C. 0.1 mid. 
5,000 v. wkg., 10/6.  0.5 mid.. 2.000 v. wkg., 
4/6. 0.5 mid. 500 v. wkg., 2/-.  0.01 5,000 v. 
wkg., 2/6. Pkase add 2/. P.P. on all capacitors. 

SPECIAL  OFFER  A.M.  CAPACITORS. 
Tubular metal case size. Dia. 34in., length 9in. 
30 mid. 400 v. wkg., 26 mid. 500 v. wkg  20 
mid. 500 v. wkg., 15/. each. P.P. 2/6. 

W ESTINGH OUSE HEAVY DUTY L.T. 
SUPPLY  U NITS 
TYPE 115. A.G. input 
200-250 volts.  D.C. 
Output  26  amps. 
into a 24 volt (nominal) 
battery.  Rating con-
tinuous. Max. ambient 
temp.  35 deg.  C. 
Completely smoothed 
and stabilised. Built in 
metal case approx. size 
ir x 21 x 19 inches. 
With fitted fuses. On/ 
Off  vitch. Reconditioned a new. £32/10/- ex 
warehouse. Original maker's price over £100. 

ADMIRALTY HEAVY DUTY A.C. 230 v. 
10  AMP. CONTACTORS D.P.  Supplied 
Fir:nd new in maker's cartons, 59/6, carr. 4/.. 

ADMIRALTY VOLTAGE REGULATORS. 
1.0000 0.59-0.16 amps.  Rotary switch type 
32 stud contacts.  Brand new, 17/6, carr. 

EQUIPMENT WIRE, P.V.C. 14/0076, 100 
ysrd &urns, 6/6.  P.P. 1/6.  Henley Rubber 
Covered Braided with cotton. 40/0076, 50 yd. 
drums. 5'-.  PP. 2/..  110/0076 50 yd. drums. 
716.  P.P. 2/6.  162/0076 50 yd. drums, 10/6. 
P.P 3/-. 
20 S. W.G.  100 yard coils 6/6. P.P. 1/6. Vari-
ous colours.  Transparent  14/36,  100 yard 
coils 7/6.  P.P. 1/6. 
T WIN 20 S. W.G.  100 yard coils 13/6.  P.P. 

t.  Ulf!! 

-1 AMAZING OFFEOFFER1W POWERFUL 6-I2v DC 

tr, MINIATURE 
OFFERER AT A FRACTION OF MAKERS PRICE 

Weight 2.1 oz.  Motor dimensions Ilin. long, 
liin. dia.  Spindle 0.4in. long, 0.77in. dia. 
Consumption 0.72 watts off load. 7.68 watts on 
load.  Speed 7,000 r.p.m. Switch. Centre off 
reverse by switching either side.  General 
specification. These motors have a tremendous 
power-weight ratio, are extremely efficient. 
Can be used on 6 volts without great loss in 
power.  Precision built in polythene housing. 
Self lubricating. With sintered bronze bearings. 
Easily mounted.  Supplied brand new and 
guaranteed. 15/6.  P.P. 1/6.  Special price for 
quantities over 50. 

HEAVY DUTY  = I 
4- T  c1  T 

TRANSFORMERS opl 
LONDOAd 

LARGEST SELECTION„ Ii 
No. I. Pri. 240 v. Sec. tapped 4, 6, 11 v. 200 
amps. £9/15/..  Carr, 7/6. 
No. 2. Pri. 240 v. Sec. 20 v. 30 amps., £6/15/, 
Carr. 5/-. 
No. 3. Pri. 240 v. Sec. 20 v. 20 amps., £4/5/-. 
Carr. 5/, 
No. 4. Pri. 240 v. Sec. 24 v. 30 amps., £8/10/.. 
Carr 7/6. 
No. S. Pri. 200-240 v. Sec. 8.4 v. C.T. 10 amps.. 
27/6.  Carr. 3/6. 
No. 6.  Pri. 240 v.  Sec. tapped 12 v.-I8 v. 
10 amps., 52/6. Carr. 4/-. 
No. 7. Pri. 240 v. Sec. tapped 6 v.-I2 v.20 amps., 
69/6. Carr. 4/-. 
No. 8. Pri. 200-240 v. Sec. tapped 10 v.-17 v.-
18 v. 10 amps., 57/6. Carr. 4/.. 
No. 9. Pri. 200-240 v. Sec. tapped 30 v.-32 v.-
34 v.-36 v., 5 amps., 57/6. Carr. 4/-. 
No. 10.  Pri. 240 v. Sec. 6 v.-I2 v. 10 amps., 
47/6. Carr, 4/, 
No. II.  Pri. 230 v.  Sec. 24 v. 7 amps. and 
32-30 v. 2 amps., 52/6. Carr. 4/, 
No. 12. Pri. 200-240 v. Sec. tapped. 48-56-60 v., 
I amp., 27/6. P.P. 3/6. 
No. 13. Pri. 200-240 v. Sec. 12-20-24 v.2 amps., 
22/6.  P.P. 3/6. 
No. 14. Pri. 230 v. 6.3 v. 5 amps. and 6.3 v. 
I amp. and 65 v. 85 M.A., 15/, P.P. 3/6. 
No. 15. Pri. 200-240 v. Sec. tapped 3, 5, 12, 20, 
30 v. 2 amps., 25/-. P.P. 3/6. 
No. 16.  Pri. 200-240 v.  Sec. tapped 9-15 v. 
4 amps., 22/6. P.P. 3/6. 
No. 17. Pri. 230 v. Sec. 6 v.5 amp. 12/6. P.P. 2/6. 
No. 18.  Pri. 220-240 v. Sec. four separate 
windings, 3 x 5 v. CT 4 amp., 4 v. 4 amps. 
Potted type, 32/6.  Carr. 4/-. 
No. 19.  Pri. 200-240 v. Sec. tapped 3-60-66-
70v. 1.2 amps., 35/.. Carr. 4/-. 
No. 20.  Pri. 200-250 v. Sec. 26 v., very con-
servatively rated at 36 amps., £9101-.  Carr. 
10/, 

SPECIAL OFFER: LATEST A.M. RE-
LEASE. Isolation Transformers. Pri. tapped 
100, 200, 220, 240 v. Sec. 225 v. 1.1 Amps. 
Tropically rated.  Guaranteed £3/5/..  Carr. 
7/6. 

EXCLUSIVE  PURCHASE  OF  A.M. 
HEAVY  DUTY  TRANSFORMERS. 

Tapped to give the following specifications: 
Pri. 440-400 v. S.P. Sec. 220 v. or 110 v. 600 
watts. 
Pri. 220 v.  Sec. 220 v. or 110 v. 600 watts. 
Pri. 220 v. Sec. 55 v. 10 amps.  All winding. 
Double wound £5/1916.  Carr. 7/6. 

SPECIAL  OFFER.  BRAND  NE W 
PARMEKO SEALED TRANSFORMERS. 
Pri. tapped 200-220-240 v. Sec. 4 volt C.T. 
36 amps.  Tropically rated.  25 kV. D.C. 
insulation. Size 9 x 8 x 8 inches plus 4 inch 
terminals.  Offered at a fraction of maker's 
price.  £9110,/,  Packing and carriage 15/, 

S.T.C. F. W. RECTIFIERS.  Supplied brand 
new at a fraction of maker's price. 
No. I. Max. A.C. input 200 v. D.C. output 
6 amp. £8,(101-.  Carr, 7/6. 
No. 2.  Max. A.C. input 75 v.  D.C. output 
18 amps., £7/10/-.  Carr. 5/-. 
No. 3. Max. A.C. input 80 v. D.C. output 3 
amps.. 0/5/.. Carr. 5/.. 
No. 4.  Max. A.C. input 45 v.  D.C. output 
8 amps., funnel cooled, 59/6. Carr. 4/.. 
No. S.  Max. A.C. input 18 v.  D.C. output 
15 amps., 45,/-.  Carr. 3/6. 
No. 6.  Max. A.C. input 36 v. D.C. output 
36 amps., £13/10/..  Carr 4/.. 
No. 7.  Max. A.G. input 75 v.  D.C. output 
1.5 amps., 18/6. P.P. 1/6. 
No. 8.  Max. A.C. input 32 v.  D.C. output 
2 amps., 15/-. P.P. 2/... 
No. 9.  Max. A.C. input 40 v.  D.C. output 
0.75 amps.. 10/6. P.P 1/6. 

L ri 

1 4/11125Thille r °6 1 
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A.M. HEAVY DUTY 

SLIDING 
RESISTORS 

LARGE  SELECTION  

0.40 25 amp. geared drive, 1716. P.P.  -. 
30 10 amp. slider control, 15/-. P.P. 31.. 
12 amp. slider control, 10/6.  P.P. 2/6.  1.5(2 
15 amp slider control, 12/6.  P.P. 2/6.  1.0000 
0.1 amp. enclosed slider control, 17/6. P.P. 2/6. 
700 6-0.5 amp. enclosed slider control, ex-
equipment, 15/..  P.P. 3/6.  I2,000i3 3 mA 
Double tube geared control, 35/-. P.P. 3/6. 

HEAVY  DUTY  ADJUSTABLE  RESIS-
TORS.  212 6 amp., 7/6.  10 12 amp., 6/6. 
P.P. 2/-. 

BERCO RHEOSTATS.  31in. dia. 250, 200 
watts. I51-. P.P. 2/6. 21in. dia. 2000 50 watts 
8/6. P.P. 2/, Ohmite I fin. dia. 3500 25 watts, 
5/6.  250 0.75 amp., 5/6.  100 I amp., 6/6. 
P.P. 1/6. 

Manufactured by Crompton Parkinson M1 50 
cycles, supplied new and guaranteed, 32,6. 
P.P. 3'6. 

CROMPTON PARKINSON 41in. A.C. M 
AMMETERS.  0-30 amps. flush mounting, 
27/6. P.P. 36. 

I
FERRANTI A.C. VOLTMETERS. 

0-300 v. 6 inch dial. Flush mounting. Supplied 
Brand New at a fraction of maker's price. 
£4/15/-. 5/- Carr. 

A.M. LT SMOOTHING CH OKES.  Re-
sistance # ohm.  Ideal for smoothing 12-24 v 
D.C. 5 amps. Tropically rated. 176. Carr. 4,-. 

ARON SO AMP. A.C. CHECK METERS. 
200-250 v. single phase.  Supplied brand new 
and guaranteed. 37/6. Carr. 3/6. 

GUARANTEED  SHILLING  SLOT 
METERS.  A.C. 200/250 v.  5 amp. £3/15/.. 
10 amp. £4151-. 20 amp £5.  30 amp £6.  All 
meters set for 2d. or 3d. per unit.  Carriage 
7/6. 

COLVERN W. W. PRECISION POTEN-
TIOMETER.  21in. dia., 3 gang, 2,000 
5.000  5,000 ohms.  3 gang 200 -• 500 -r 500 
ohms.  3 gang 500 • 500 - 500 ohms.  22/6. 
P.P. 2/6. 2 gang 40 k  40 k ohms. 17/6. 

AMERICAN  COMPRESSPRS.  3 stage 
type. 32-R-500 24 volt D.C. C.F.M. 0.4 P.S.I. 
1,500.  Supply brand new.  Three only £45. 

PH OENIX  7  INCH  INSULATORS, 
7/6, P.P. 1/6.  3iin. 1/9, P.P. 1/.. 

PANTON ATTEN UATORS, 3.000  in 
41 stud contact steps. 151-. P.P. 1/6.  5000 in 
15 steps, 10,6. P.P. 116. 

N ON-KINKABLE T WIN CABLE. 23/0076 
rubber covered braided with cotton. 25 yard 
coils 12/6. P.P. 1/6. 
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RAND NEW 
AIR MINISTRY 

'POCKET 
VOLT 
METERS 

DOUBLE READING, M OVING COIL 
0-3 v. and 0-30 v. D.C. Centre zero. Offered 
at a fraction of maker's price, 12/6.  P.P. 2/-. 

250-0-250  MICROAMMETERS.  Latest 
design 2/in. square, flush.  By Ernest Turner. 
Brand new and guaranteed, 42,6.  P.P. 2/6. 

RECTANGULAR 500 MICROAMMETERS. 
5 x 4ins. Flush mounting, scaled 0-250, 59/6. 
P.P. 2/6. 24 inch round flush, 0-2 v. A.G. 50-
10,0C° cycles. MC Rectifier type 2,000 ohms 
per volt, 30/.. P.P. 2/6. 24 round flush, centre 
zero, 5-C-5 mA., 15/.. P.P. 2/6. 

WINSTON  SEMI-DECADE  OSCILLA-
TOR. Fre. 10 C.S. 70, 100 kc/s. in four ranges. 
Amplitude stability plus or minus I% at any 
frequency. A.C. 103-250 v., £48/10/-. 

DECADE  CAPACITOR  BOX.  Range 
.001 to 1.11 mfd., zero capacitance  50 pf. 
accuracy L._ 5%. Max. voltage 750 v. D.C., 
mounting. Metal case and panel. Size: H. 3in., 
W. 8in. D. 3/in. Supplied brand new and 
guaranteed, £11/11/.. 

DECADE RESISTOR BO X loon-I I Loom, 
zero resistance 0.0060, accuracy± 1%. Max. 
current 10's decade 100 mA. 100's decade 35 
mA. I,000's decade 10 mA. Mounting.  Metal 
case and panel size: H. 3in., W. 8in., D. 3/in. 
Supplied brand new and guaranteed, £13/13/.. 
Further information on the above instruments 
will be sent on application. 

R.C.A. 166 VALVES. Brand new and boxed., 
3/6 each. P.P. 1/6. Six for 17/6. P.P. 3/6. 4C27 
CV92. 10/, P.P. 2/-. VT25, 7/6. P.P. 2/-. VU120A, 
3,16. P.P. 1/6. VU133, 3/6. P.P. 1/6. 

HIGH GRADE SLEEVING. 6 mm. 100 yd. 
coils, 10/6. P.P. 2/6. 2 mm. I gross yds., 5/.. 
P.P. 2/..  2.5 mm. 1 gross yds., 6/-.  P.P. 2/, 
Mixed bundle of sleeving over yard lengths, 
1-4 mm., 5/.. P.P. 2/-. 

AIRCRAFT 12-24 V. D.C. ACTUATORS. 
Size 8 x !Fn.  Plunger movement Qin., 35/, 
P.P. 2/6. 

ADMIRALTY 24 VOLTS 3 A.H. ACCU-
M ULATORS. Suitable for low wattage light-
ing etc. Twelve 2 v. cells, crate and linked. 
Supplied  new  with  charging  instructions, 
25/.. Carr. 5/-. Single cells supplied separately, 
2/6. P.P. 1/6. 

ADMIRALTY  KNIFE  S WITCHES,  15 
amp., D.P.C.O., Metal shrouded, 7/6. P.P. 2/6. 

GUNFIRE 
ELECTRIC 
fir40 HEs 

A C. 200-240 v. 20 amp, switch contacts, 
make and break once every 24 hours. Complete 
w•th mounting bracket, and earth strip. Sup-
plied brand new at a fraction of maker's price, 
69/6.  P.P. 2/6. 

_ 

VENNER 14 DAY CLOCK WORK TIME 
SWITCHES.  5 AMP. SWITCH CON-
TACTS. One make one break every 24 hours, 
Complete with two pin Mounting bracket 
and key, 32/6. P.P. 2/-. 

OIL FILLED H.D. L.T. TRANSFORMERS. 
P.R.I. 380/420 v. Single phase. 50 C.Y. Sec. 
19 volt 3 kvA.  £15 ex warehouse. 

AMERICAN LEACH 2-POLE CONTAC-
TORS. Res. 235 ohms. 2 x 2 x 2 inches. 7/6. 
P.P. 1/6. Just arrived G.P.O. 3000 type relays, 
twin coil, 1 000  1,000 ohms. 1 CO 6 M 1 M 
before B. 12/6. P.P. 1/6. 

E.D.C.  LTD.  ROTARY  CONVERTOR. 
D.C. input, 230 v. A.G. output 230 v. 8.7 amps. 
Complete with starter switch and fuse box. 
Reconditioned as new £45.  Ex-warehouse. 

CROMPTON PARKINSON.  D.C.-input, 
240 v. A.C. output 230 v. 6.5 amps. Complete 
with 6 inch 0-300 volt meter.  Starter switch 
and fuse box, £40. Ex-warehousq.. 

E.D.C. LTD. R./CONVERTORS, D.C. input 
200-260 v., A.C. output 200-260 v. 0.75 amps. 
Guaranteed, £8/10/-. Carr. 

HEAVY  DUTY  A.M.  H.T.  TRANS-
FORMER.  Tapped Pm 200-250 v.  Sec. 
163 v 2kVA. Double wound, one only. Brand 
new.. CM  Ex warehouse. 

SPECIAL OFFER 
Standard G.P.O. 20-way 

Jack  Plug  Strips, Type 
320BN. Brand New. 20-

way Jack Lamp Strips. Ex 
Equipment.  Perfect con-
dition. Large stocks avail-
able. Prices according to 
quantities. 

SUNVIC ADJUSTABLE THERM OSTATS 
TYPE T.S.I.  Suitable for control up to 300 
deg. C., 27/6. P.P. 3/6. 

TANGENT  HEAVY  DUTY  ALARM 
BELLS.  6 inch gong.  A.C. 200-240 v., 35/.. 
Carr. 4/-. 8-12 v. D.C., 27/6, Carr. 4/.. 

ADMIRALTY THERM OMETERS. 20-210 
deg. F. Built-in metal cylindrical case, length 
12 ins., dia. 1 in. Ideal for the lab, workshop 
or the home. Brand new at a fraction of maker's 
price, 7/6.  P.P. 1/6. 

AMERICAN  HEAVY  DUTY  AUTO 
TRANSFORMERS.  " C " core winding. 
Completely  enclosed  in  metal  container, 
74 kVA. 115-230 v., £17/10/-.  Ex warehouse. 
We have London's largest select on of auto 
transformers, 110-240 v. available from stock. 
Let us know your requirements. 

SANGAM O SYNCHRON OUS M OTORS 
A.C. 200-250 v. Size lain. dia., 7/6.  P.P. 116. 
Also attached to gear train unit, containing 
over 30 gear wheels, 10/.. P.P. 2/-. Gear train 
unit separately, 2 6. P.P. I 

M ONTHLY ACCOUNT ORDERS AC-
CEPTED  FROM  ALL  ELECTRONIC 
INDUSTRIES,  RESEARCH  LABORA-
TORIES, COLLEGES, SCH OOLS, ETC. 

We now have London's largest and 
most comprehensive walk-round dept. 
This enables you to see our enormous 
stocks of electronic and radio equip-
ment too numerous to advertise. We 
invite you to browse without any 
obligation. Open all day Saturday. 

WE ARE CONSTANTLY PURCHASING 
HIGH  GRADE  ELECTRONIC  EQUIP-
MENT  AND  COMPONENTS.  MAY 
WE SUGGEST YOU RING US IF YOU 
ARE  HAVING  DIFFICULTIES  WITH 
YOUR SUPPLIES? 

RELAY 
.BARGAINS 

ENORMOUS SELECT/ON!! 
G.P.O. 

3,000 TYPE. 
50000 6H.D.C.O., 17/6. 2,C000 4 H.D.C.0.. 
115/.. 6.500(.1 I.C.O. IB, 12/6. 5000 I C.O. 2B, 
10/6. 5,0000 I H.D.B., 10/6. 2,0000 2M, 8/6. 
2.0000 IM., 7/6.  1000 ICO. IMB/F.B., 8/6. 
22,00011, 2M., 15/.. 2500 4M., 4B, 10;6. 1000 
3M., 8/6. 6,0000 211., 2B, 10/6. 6,0000, 4M.. 
28., 12/6.  10,0000 I C.O., I H.D.B., 15/-. 

600 TYPE 4,2000. 2 C.O., IM., 9/6.  4000 
1 C.O., IM., 7/6. 7500, IM., 5/6. 4000 IC.0.. 
1M. slugged, 7/6.  1500 1B., 5/6. 

AMERICAN TYPE.  2350 2 C O., 7/6. 
4000 2 C.O. sealed, 10/6. 10,0000 1 C.O., IM., 
sealed, 10/6.  1/- P.P. on all relays. 

AMERICAN  LEACH  CONTACTORS. 
110 v. A.C. 3 pole, 20 amp. 230 v. Contacts 
size 44 x 4 x 3m. Brand new in maker's cartons, 
251-.  P.P. 3/6.  A.M. Contactors, 12 v. D.C. 
2 H.D.C.O., 1 C.O., I B. Brand new, 10/6. 
P.P. 2/, 

AMERICAN  L.F. CH OKES.  Oil filled, 
8 henries, 800 mA., 7,000 v. test, 26 ohms. 
Brand new, 49/6. Plus 10/, 10 henries 200 mA., 
135 ohms. 2,000 v. Test., 15/-. P.P. 3/6. 

PARMEKO  SEALED  L.F.  CH OKES.  5 
henries, 60 mA., 90 ohms, 7/6. Brand new. 
P.P. 2/6. 

FERRANTI L.F. CH OKE, 8 henries, 75 mA., 
200 mA., 6/6. P.P. 2/6. 

BRAND  NE W  W.D.  TELEPH ONE 
CABLE.  Twin D8 one mile drums. £71101-, 
Ex warehouse. Twin D3, 500 yd. drums, 49/6. 
Carr. 7/6. Single one wire drums, 85/.. Carr. 
7/6.  Also 1/3 mile drums. 32/6.  Carr, 5/-. 
Commando Assault tele cable. P.V.C. 1.000 
yard drums, 8/11.  Carr. 4/-.  40/0076 rubber 
covered cotton braided, 100 yds., 10/..  P.P. 
2/6. 

AMERICAN  WELLER  AIRCRAFT 
BATTERIES 

24 v. 11 a.h. Size 8 x 8 x 8 inches. 62/6. Car-
riage 10/, 

GESTETNER A.C.  M OTORS.  220-240 
v.  h.p.  R.M.P. 2.850.  Rating cont., cap. 
start, reversible.  57/6. 

SPECIAL PURCHASE!! 
NIFE ALKALINE BATTERIES 

6 VOLT 75 A.M. TYPE LR7 

SUITABLE FOR ENGINE STARTING 

Five 1.2 v. cells crated and connectec to give 
6. v. Brand new and fully guaranteed. Size of 
crate IS/in. x I2in. x 6/in. 0/10/-. Carr. 15,-. 

S.T.C.  FIELD  TELEPH ONES.  Type 
YA7783. Buzzer calling, 
operates  from  44  v. 
battery. A self-contained 
unit which can be easily 
held in one hand. Ideal 
for  Aerial  Riggers. 
Building  sites,  farms. 
workshops, etc.  Size 
94in. x 2/in. x 2./in. 
Supplied  brand  new, 
complete  with  4/  v. 
battery. £5/1101- per pair. 
P.P. 3/6. 

169-171 EDGWARE RD., LONDON, W.2.  Telephone PAD 7851, AMB 5125 
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*  RANGER-3  * 
3-TRANSISTORS  2-DIODES 

PERSONAL POCKET RADIO WITH I ULL 
TUNING OF AMATEUR "TOP BANDS' 
AND MEDIU M W AVE (120 to 500 Metr-ls) 

• First grade transistors. 
• No external aerial or 
earth. 

• Calibrated dial. 
• Volume control. 
• Personal  earphone  for 
quality output. 

Size 41 .K 3 x Ilin. 

N O EXTRAS TO  BUY, EVERYTHING 
SUPPLIED. All components 

AFTER SALES SERVICE  79/6 P & P 1,6 

• New Illustrated Booklet FREE on request. 

6-TRANSISTOR RADIO 
Size 3 x  x /in. 

•  THE WORLD'S 
SMALLEST RADIO 
with Speaker 

IFITS INTO VEST  I 
POCKET OR PURSE 

Corrielete with Batteries, 
Leather Case, Earphone, in 
Presentation Box. 
• All your favourite stations 
including Luxembourg. 

• Superhet  Circuit  with 
Push-Pull output on 2in. 
speaker. 

• 540 to 1600 kc's coverage. 
BUILT AND READY TO USE 

CASH OR C.O.D. 

12  Rec. gns  Free. 
Excellent results from  local and Continental 
stations even in a car! 

VALVES & TUBES 
TRANSMITTING 
RADIO AND TV 
VALVES, TUBES 
AND  INDUST-
RIAL TYPES. 
NE W FREE LIST 
ON REQUEST. 

Bulk order enquir-
ies invited for all 

types. 

ALL TRANSISTOR UNITS 
•  BUILT AND READY FOR USE  * 

LEAFLETS O N  REQUEST 

• Office or  Home 2-way  intercom. system. 
4 Mallard transistors.  2 5-inch speakers. 
unique call system.  Battery operated.  2 
portable rexine cabinets.  Built and tested 

£6;19/6.  P. P. 2/6. 

• 4 Mallard transistor 500mw. Amplifier.  9 
volt, 3 ohm output. Built on printed circuit. 

69/6. P. P. 1/6. 

•  watt 4-Mallard Transistor Amplifier, printed 
circuit.  Ideal for portable record players, 
tape recorders, radio tuners. etc. 

79/6. P. P. 1/6. 

• Telephone Pick-up Amplifier with induction 
coil.  4 transistor.  Ideal for busy office, no 
more "holding on."  F.5/10/-.  P. P. 2/6. 

ALL U NITS ARE PRE-TESTED AND 
FULLY GUARANTEED. 

OTHER U NITS AVAILABLE. 

TEST METERS We stock the well-known 
Caby Multi-meters. 

(97/6 and C6110,'-).  LEAFLET ON REQUEST. 

THE " C 0 NTESSA " 
• PORTABLE and CAR RADIO • 

PROFESSI ONALLY  DESIGNED: 
PROFESSI ONAL PERFORMANCE: 
SIMPLE TO BUILD 

• 6-TRANSISTOR MEDIU M AND • 
LONG W AVE SUPERHET 

SPECIFICATION: 
* Peak output 425 m W Push-Pull 
* 6 "Top Grade" Ediswan Transistors 
* New type Printed Circuit with all 
component positions clearly marked 

* Equally sensitive on Medium and 
Long Wave Bands 

* High " Q " internal Ferrite aerial 
with car coupling coil 

* Step by Step fully illustrated in-
structions 

* Clearly calibrated dial with station 
names 

Full  constructional  details,  double 
tuned IFT's, AVC.  Packaged compo-
nents.  Attractive two-colour cabinet, 
plus many other festures. 

• No  Extras to 
buy 

• After  Sales 
Service. 

• No  technical 
knowledge  re-
quired 

• Call for 
Demonstration 

Excellent results Guaranteed. 

• All  parts  available  separately — 
No extra cost • 

• Inclusive price 
of all parts com-
plete  in  every 
detail. 

£11.10.0 
P. & P. 3/6. 

I ILLUSTRATED  LEAFLET  WITH 
DETAILS AND PRICES 
FREE O N REQUEST. 

“P W" 6 TRANSISTOR MEDIUM 
& LONG W AVE POCKET SUPERHET 

• 6 MATCHED 
MULLARD 
TRANSIS-
TORS AND 
DIODE. 

• 150m W Push-
Pull Output. 

• Easy to Fol-
low  Printed 
Circuit with 
all  Compo-
nents Marked 

• Full Medium and Long Wave Tuning. 
• High "Q" Internal Ferrite Aerial. 
• Quality 2/in. Speaker. 

O UTSTANDING  APPEARANCE 
AND  PERFORMANCE 

* All Parts Sold Separately 
* No  Technical  Knowledge  Required 

TOTAL COST OF all ta.19.6  
NECESSARY  ITEMS .1", 

•  No extras to buy  • 

DESCRIPTIVE  LEAFLET 
FREE O N RE QUEST. 

* BABY-SITTER  * 
Leaflet on request 

ALL TRANSISTOR PORTABLE 
BABY OR INVALID ALARM 

Battery operated Push-
Pull Circuit with Sin. 
Speaker output.  Low 
impedance input en-
ables it to be used over 
any distance with up 
to 3 microphones. 
* Microphone is plac-
ed within 6 feet of baby: 
twin flex is taken to 

Amplifier unit placed in any room required. 
Completely assembled with Battery and Micro-
phone. ready to use. 
Every sound can be heard.  e5.1 0.0 P. & P. 2/6. 

• BATTERY LIFE 3 to 4 months 
• FULLY PORTABLE 

• BATTERY OPERATED 
• 100"o SAFE 

REPANCO 

MINI-4 
POCKET RADIO 4-TRANSISTOR 

Medium  and  Long  wave 
6-stage  reflexed  superhet. 

• Good output on 21 inch 
speaker. 

• 0C44:0C45/0C45(0C72 
1st grade transistors. 

• Moulded cabinet. 

Size  • Illustrated pans. 
51. x 31. x I lin. 

All components  £6.19.6 
with battery  • P. & P. 1,6. 

* ALL PARTS SOLD SEPARATELY * 

Leaflet on request. 

QUARTZ CRYSTALS 
FOR 
TRANSMITTING, 
RADIO 
CONTROL, 
OSCILLATORS, 
ETC. 
Free List on 
Request 
ALL TYPES FOR 
ALL  PURPOSES 

Bulk Order 
Enquiries Invited 

ALL TRANSISTOR UNITS 
* TO BUILD YOURSELF * 

SAVE POUNDS 

• 7-TRANSISTOR MEDIUM/F.M. MAINS/BAT-
TERY.  PRINTED CIRCUIT.  Ask for details. 

• Super-sensitive single or 3 channel 3-transis-
tor 27 mc/s. model control.  New design 
receivers.  69/6.  P. P.  1/6  (either type). 
Suitable relay 24/- or Reed 35/, 
* FULL DETAILS O N RE QUEST * 

• Super-3 Three Transistor and Diode Earphone 
Radio.  All components.  No extras to buy. 
17/6. P. & P. 1/6. 

BUILDING PLANS ON: 
• Ranger 2.  2-Transistor version of Ranger-3 

(see above).  Very sensitive. 
No extras to buy.  65/, P. & P. 1/6. 

* BOOKLET FREE O N RE QUEST * 
• Pre-built  All-Transistor  FM  Tuner  Unit. 
Front end (fully tunable 2-0C171's) £5/6/3. 
3-Transistor (3-0C170's) I.F. strip, 107 M O, 
pre-aligned. £6/6/.. 

* FULL DETAILS O N REQUEST * 

MANY OTHER  DO - IT- YOURSELF 
RADIOS  AND  UNITS  AVAILABLE. 
DETAILS O N RE QUEST. 

RADIO LTD. I COMPLETE ILLUSTRATED 
LEAFLETS OF ALL H OME 

DEPT. W W, 5 HARRO W ROAD, EDG WARE ROAD, PADDINGTON, LONDON, W.2.  I CONSTRUCTI ON  UNITS 
FREE ON REQUEST. 

Opposite Edgware Road Tube Station.  PADdington 1008/9.  OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock 
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Matched 
Sets of Transistors 
•  SPECIAL OFFERS -FULLY GUARANTEE 

I 6 MuHard Transistors 
' • and Diode 

1-0C44  ONLY 
7-0C45 
1-0071 
2-0072 
and 

1-0A81 
or with 2-0A81 62 6 

PER SET 

6 Ediswaii Transistors 
'•  and two Diodes 

1-XA102  ONLY 
2-XAI01 
I -X8I03  c7/6  
2-XCIOI 
and  PER SET 

2-Diodes 

6 Mu/lard Transistors 
• and Diode -1 watt 
output 

1-0C44  ONLY 
2-0C45 
1-0C8ID 62/6 
2-0081  PER SET 
and 

1-0A81 
or with 2-0A81. 65 - 

A 4 MuBari Transistors 
• tor 1 watt amplifier 
1-007 I 
I - 00810  ONLY 
2-0081 

with Cooling 49/6 
Clips  PER SET 
Capable of I watt Push. 
Pull 

ALL  THE  AB OVE  TRANSIST ORS  ARE  1st 
GRADE AND SELECTED FOR PERF OR MANCE 

TRANS I S TORS 

From 3/6 each 
SEND FOR NE W FREE LIST WITH 

DATA AND USES 

F U L L Y  G U A R A N TE E D 

We can supply a Transistor for every need! 

•  47 VOLT ZENER DIODES 1 WATT 25 -  • 

* 8C221 FREQUENCY METER * 
125 Kc/s to 20 Mos.  Three valve crystal 
control oscillator.  Used in new condition. 

116  CARRIAGE 
PAID 

Complete with calibration charts and hand-
book.  *  Battery operated  * 

9.72 Mc's IF STRIP 
• 2-EF92 Valves 
• 3-EF9I Valves 
• I-E891  

BRA ND NE W WITH DIAGRA M 
IDEAL FOR F.M. 

MARC ONI  19  SET  CRYSTAL 
CALIBRAT OR 

10 kc s. 100 kc s. I Mc s.  6-valve and neon 
modulator -in e P.P. 2/6. With Handbook. 

(New Condition) 

t_'STEREO 
_1 -1 3-D" 
STERE O REC ORD PLAYER 

AMPLIFIER 

New high-gain circuit with full tone, 
balEnce and volume controls.  Can be 
used with all types of records as well as 
stereo. 
* 2 vvArrs PEAK PER CHANNEL 
* ECC83; 2-ECL82 VALVES 
* MAINS 110/250V A.C. 

Complete with  speaker 
sockets, calibrated dials, etc.  97, 6 
BUILT and TESTED  P.P. 2-

Crystal Microphones 
AC OS 39-1 Stock Microphone with screene ,1 
cable and Stand (List 5 Ins.),  39/6.  P.P  I 
AC OS 40 Desk Microphone with scree" 
cable and built-in Stand (List 50/ 4  19,6. 
P.P. 1/6. 
AC OS 45 Hand Microphone with screeneJ 
lead, very sensitive 29/6.  P.P. 1/6. 

931A (27M1) 
(CV 26)61 

PHOTO MULTIPLIER 
Brand new, original cartons. 

60/- P.P.  1/-*  Base 2), 

Also  5pecial  purpose  53IA-CV33 
Base 

each.  2 -. 

BARGAI N  BUY 

80(-

2 METRE TX/RX 
EX 1520, 1986 2-METRE AIRBORNE EQUIP-
MENT 
* TRANS MITTER (LESS VALVES) 

51- P & P 26  _ 

* RECEIVER  (LESS  VALVES) 

5 P & P. 2 6 

* M ODULAT OR WITH 5 VALVES 

2 0 1-  P. & P. 2/6 

* 9.72 MCS I.F. STRIP 
DOUBLE TUNED WITH VALVES 

2.5/_ P & P 26 

FULL CIRCUIT DIAGRA MS I 9, POST 
FREE 

1.4 * ADDRESS 
uii n  RA MO  11:11111. 
Q  ACK N O WLEDGED  THE  SPECIALISTS  4.) 

* TRANSIST ORS 
* Q UARTZ CRYSTALS 
* VALVES & TUBES 

* MI NIAT URE & 
STAN DAR D 
CO MP ONE NTS 

BENTLEY  ACOUSTIC  CORPORATION  LIMITED 
The Valve Specialists  38  CHALCOT  ROAD,  LONDON,  N. W.1 
Telephone: PRIMROSE 9090  Nearest Underground: Chalk Farm 

PAIZ IST V:L VA E E ORDERSAM - FOR CASH S DESPATCHEDOt I iI l eit gClEA/Ct ACCEPTED U P T O 3.30 P. M. TELEPH ONE 
P1.30  181-  1750  .. 6/6  UYIN 18/7 
P1.38 .16/6  1152  .. 11/11  UY21 15/11 
PLAI  10/6  U78  ..  UF O  7/6 
P1.82 .. 7/6  U107 ..16/7  UY83  7/-
P1.83 .. 9/-  U191 ..16/7  V284B 15/-
P184  11/8  17281 19/11  VP4 ..12-
PL.890 18/7  U282  127  VP4B  fa/I 
P112451 11/3  U301  1111/11  wins .. 6/6 
PX4 -10/6  U329  14/-  VP4I  5V-
PY3I  16/7  U339  16/7  VR105  8/-
PY32  17/6  1/404 .. 8/6  VRI50  7/8 
PY80 .. 7/6  13801 19/10  VT501  6/-
PY81  8/6  U4020 16/7  VT81A  11/-
PY82  9/-  U1.BC80 11/-  V1139.. 5b-
PY03  5/4  IJA1149 9/6  W78 .. 6/4 
P130 1211  11E41  111/-  W77 .. 4/6 
QP21  UBCAI  W8131  5/-
QP25  14/0  128C85 11/4  141  -12-
Q8150/15  UBP80 9/-  /81  -126 

10/4  UBF89  9/6  183 .. 9/-
1(12  .. 9/-  UB1.21 1111/3  185 -114 
1(I8  ..14/-  U0084 14/7  X86 -126 
219  19/11  U 0085  11/-  1782  14/-. 
1(1(31  7/6  UCP80 16/7  178 ..111/11 
8P41  0/6  1.7(71121 13/3  X79  15/ 3 
swot .. 1/4  17C1142 9/6  XD.I.5) 6/6 
61.125 ..911/8  UC1181  9/6  1001 111/-
T41  ..  UCL82 11/6  XFY12 9/6 
TDD1  126  UCL83 19/1  XFY34 17/4 
TP22 ..16/-  13041  9/-  XIL1.5) 6/6 
TP25 -RR-  U042  18/6  Y63  .. 7/4 
TY880 11/3  UF80  10/6  163  .. 
1112/14 6/6  17085 .. 9/-  166  ..17/6 
U16 ..10/-  11P86 17/11  277  .. 4/6 
U18/20 8/6  11089  9/ 
1119  .15/-  1.11.41  9/-
1322  II-  131.44  50/6 
1724  89/10  UL46  14/6 
1725  17/11  131. 81  8/5 
1128  ..10/-  1.124  17/1 
U31  .. 9/6  U280  15/8 
1/33 ..94/4  URIC 18/7 
1735 ..1111/6  17170 19/11 
5337  ..116/6  111.18 -88/6 
1345  .. 11/-  CUE. .. 7/6 

0A2 -17/4 
012 -17/6 
0240T 2-
IA5  .. 11/-
1A7GT 
105  - WS 
108  -17/4 
111513T 10/6 
IL4  8/11 
11.135 .. 6/-
11.145  11/-
'MGT 10/6 
19.5  8/11 
184  .. 9/-
10a  .. 
1Ta 
IU4  ..126 
1115  .. 
212 .. 4/6 
3A4  6/-
2A5  ..10/8 
3B7  -126 
308  .. 11/-
3Q4 .. 7/11 
SWOT  9/6 
984  7/-
3V4  7/6 
5R4GY 17/6 
51.14/2  6/4 
5%10  10/-
5Y3OT  6/6 
523  ..11/4 
5140.. 91-
6A80  9/-
03C7  4/-
11A135 .. 6/6 
OAKS  11/-
6AL5  4/-
8A101  4/6 
8AQ5  7/6 
riAT8  7/-
8AU8  10/-
6AI/8  128 
81311  4/4 
1311A6  7/6 

61128  6/  8U50  7/6 
88080 101/11  84/80  7/-
6BH8  8/-  OVOOTO 
61118  6/-  6X4 .. 6/-
812I7A 16/-  8X5OT 11/-
0327  16/-  8/301.2 10/-
61311/8  26  7118  ..21/5 
884117  6/-  787  .. 8/6 
8117(6  81-  7C5  11/-
8C4  706 
8050  6/6  7138  -10/6 
8C1610 36/6  7117  .. 11/-
8C110  9/-  7117  .. 9/6 
825  -12/6  71/4  .. 7/6 
BPI  -96/6  8D3  .. 4/6 
11060  7!-  98W6 16/4 
6012 .. 4/6  loci ..11/-
8013 -11/6  10C2 ..11/6 
13033 -10/6  1001 -98/6 
6033 .. 7/4  1009 - WS 
606 .. 6/6  10013  16/-
81180T 11/-  10P14  19/8 
835  ..  12A8  C-
olo  11/6  12A08 161 
8.770  6/-  I2A08 17/8 
61(713  1/-  12A11811/11 
81180  6/0  124.88 111/6 
6E95 11011  12.4T6  7/6 
61.1  -101/11  12.4T7  6/-
61.60  8/-  19A136 118/11 
81.713T  7/6  12AU7  6/4 
8138  12AV8 128 
81.19  83/1  121417  7/6 
61.3201211  12BA8  ei-
6067 • • RI - 12828  9/- 
8025 . 186 '  128111 111/1 
81.28  86/6 
6Q70..  12.370T 9/6 
81170  10/-  12E5 17/11 
88.1711T 5/4  12K70T 6/6 
88C7 .. 7/6  19101  14/-
1381.71ST 6/6  12Q70T 1/-
881470T 6/6  128A7 ..11/11 
811Q70T 9/-  12807  6/6 
81140T 18,8  12310  11/-

123447 11/6 
1487  W7/10 
121/4  1016 
19AQ5 10/8 
19111  10/-
2001 ..16/8 
2002 ..16/6 
201.1 -26/6 
2001 ..86/4 
201.3 ..1411/8 
20P4 -85/6 
20P5 
25A60 10/6 
251.80T10/-
257.411  9/6 
25E5 .. 9/4 
25280 10/-
2740 19/11 
2807.. 7/-
30C1 .. 8/-
3005 .. 61-
3001.1 10/-
301.1  8/-
30L115 11/11 
30012  7/6 
30P1.I 10/11 
35A5 
351.2/IT 9/6 
35 24  7/6 
3513  10/6 
35140T lb-
35Z3OT 9/-
43  -10/-
5001 ..10/-
50CD813 

86/6 
SOUSOT 9/6 
asICU 19/11 
72 .... 4/6 
78 .... 
80 .... 9/-
83 ....112-
85A9 
18082 1St-
18513T 6211 
304  -10/6 

305  ..1041 
807  .. 7/6 
40331. 126 
5763 -11/6 
AC8PEN7/6 
ATP4  6/-
A191 -12-
AZ41 18111 
138  -12-
BL83  7/6 
C131.31 
C931135 11211 
CL33  19/8 
CV83 -10/6 
CY' -18/7 
CY31 -16/7 
DI  .. 0/-
1118 ..10/6 
D77  .. 4/-
DAF91  11/-
DAP98  8/6 
MAI 13/11 

DR70 
13911  3/6 
DPW  8/6 
DP97  IR-
01183  6/6 
01170  2-
01177  7,-
DIS40  114 
DIC91.  5/5 
DK92 If-
01(96  8/6 
DIAS  17/5 
12.68  UV-
1/102  7/-
1)121  7/6 
10.95  /1/6 
DL410 106 
DM70  7/6 
12800  10/-
RA50  11/-
2A.76  9/6 
EABCO 

EAC91  4/6 
EAFt2 9/-
£834  8/6 
E811.  SIS 
EB9I  4/-
18033  6/-
EEC41  816 
EB091  8/-
28080  9/-
26083 1311 
28089 9 6 
El1L21 23 3 
281.31 233 
2052 .. 56 
2054, . 
E070 • .128 
Heti ..13 3 
20031 15 - 
BCC32  5 a 
ROC33  8 
20031 94 7 
ECC35  91 
20040 011/ 
20081 
ECC82  8/6 
ECC83  7/6 
20084 
&CCU  8/6 
20088 18/-
ECP80 10/4 
ECP82 10/6 
E0I121 I3/8 
2C1135 6/6 
201112  9/-
18c1381 9/-
Z011831a/11 
ECL60  9/-
R01,82 10/6 
201.83 19/3 
Era  83/1 
21,22  14/-
2038  4/-
EP37A  8/-

EV39 .. 6'6 
2040 ..16/-
EF41  9/-
£012 -104 
2050(A) 71-
13050(11 12-
8054 
B073 -10/6 
11980  6/-
2085  6/-
103•84 -10/6 
EV89 .. 9/-
F1,91 .. 4/6 
67'92.. 4/6 

7 ..1 / 
Hai ..15/3 
F183 127 
PI84 11/7 
K32  8/6 
1.32 .. 6/-
7 L33 - WS 
1.34 -12-
L38 ..116/6 
But .. 9/-
131.42 ..10/4 
21.81 17/11 
21.83 19/11 
Bust .. 7/4 
ELBS 11/11 
Bum ..17/3 
21.91  al-
21.95  10/6 
2234  916 
21171  8$/3 
2280  IN-
111181 .. 9/-
2284  10/6 
2131  27/-
EY51  9/-
2Y83  16/7 
2086  9/-
2140  7/-
2141 .. 71-
&MO .. 

71-
PC1 ..113/-

..  6-
(4132  10/-
0233 19/11 
0134  14/-
HABC8011/6 
111.3 .. 7/6 
HVR2 
HYR2A 6/-
KT2 .. 6/ - 
KT33C 10/-
KT38 19/10 
KT4I  11/6 
KT44  111/6 
KTS1  11/6 
KT153 .. 7/-
K1438  16/-
KT Wel 
KTW62 7/6 
KT W133 6/6 
KTZ41 St-
KTZ63 7/6 
1.63  11/-
2111A  7/6 
Mull  6/-
137 .. 83/3 
0676  19/11 
14108  121/3 
14308  90/7 
2399  12-
PABC80 

111/11 
PC084  8/-
PCC85  9/8 
POC811 18/-
PC089 11/6 
PC080  8/-
PC1182 101 
PC088 16/-
PCIA2 101-
PC1413 10/6 
P01.84 111/4 
P01.315 16/7 
PEN25 4/6 
P2145 19/6 
P2148  7/6 
PL33 -19/3 

RIDGET 
SI MONE 
22011. 
11.1311. 

two in series 
give 240 v. 
at I amp. 
10/6 ea. No 
Muer than 
reelstor I 

Transistors 
and Diodes 
003, 4, 5. 8 

0A70  4/-
0A73  4/-
0A79 
0A81  4/-
0A86  6/-
0091  11/-
0A95  6/-
0.4210 11/-
0A211 411/-
0C18  64/-
°CID ..144/-
0 053 ..87/-
0C28 -44/-
0028 ..15/-
0C35 -48/-
0(144 ..N/-
0C45 ..131-
0065 
0088 -86/-
0070 _14/-
0071 ..14, - 
0072 .17'-
0(773   -10'-
0075 -16/-
0074 -16/-
0077 . 11/-
0078 -17/-
00780 17/-
0081 ..15/-
0C170 36/-
0C171 60/-
00200 64/-
OC903 
XA101 113/-
XA102 96/ - 
X.A103 16/ - 
XA104 16/-
X8101 10/-
X8103 14/-
1B104 10/-
XCIOI 12-

Terms of businees-Cuh with order or C.O.D. only. 
Poet Packing charges 83. per item. Orders over 43. post 
tree.  C.O.D. 2/6 extra.  Any parcel ineured against 
damage in transit for 6.1. extra. We are open or personal 
shoppers. Mon..Prl. 8.30.5.30. fiats. 44.30-1 p.m. 

Latest catalogue of over 1.000 different valves, also 
metal rectifiers, volume controls, electrolytI. condenaers. 
transistors, germanium diode., valve boilers. and Ilitmc 
miniature valves, with full terms of bu.ines... price 6.1. 

All valves boxed, fully guaranteed, and new manu-
facturers' stock or government stores _tannic 
First-grade goods only, no seconds or rekets. Plater 
enquire for any type not listed. S.A.E. plea.. 
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Engineered to precision standards, this high-grade 
lutr TTTTT ent Is made available at the lowest 
possible price, incorporating the essential feature, 
°s ully  ansoclated  eh  Itroire 
Tb is "SCOPE" 

jkqinb  Engineers and Al. '  A 
stable  differential  Y-A111p1IIIE r •..,,  1,,t 
Provides ample sensitivity unit .5.1.!. or D.C. 

Inputs.  Especially suitable for measurement 01 transistor operating condtions where 
maintenance of D.c, levels is of paramount Importance. Pueh•Pull X amplifier, Flyback 
suppression: Internal Time bue Sean Wa.eforin available for external use; pulse/ 
output avail tie for checking T.V. Line OiP Trazwlormers, etc.: Provision for external 
X 1 P and CRT.  Rrightnese Modulation.  A.('. mains 200 250 v.  £19,19,- plus P. & 
P. 7/6 or  50'- deposIt,  Plus P. e P. 7,6 and 12 monthly payments of 334. 

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE 

DOUBLE  BEAM 
'S C 0 P E' 

u fts.  For D.C. & A.C. 
egiril APPLICATIONS 

• * 

• 

ALIGNMENT ANALYSER TYPE MC12 

A.C. MAINS 2,, 01 volts.  Prosidex 
"WOBBULATOR" " WEPT FREQUENCY) 
OPERATION. for FM/TV alignment linear 
frequency sweep up to 12 Mc,.  Front 
400  Net-SO  Moo.  CAPACITANCE 
MEASUREMENT.  Two ranges provided 
0.60 pf. and 0-120 pf.  SPECIAL FACIL-
ITY enables true resonant frequency of any 
tuned circuit IF, transformer, etc. to be 
rapidly determined. Cub price 26/19/8 and 
5,- 1'. & P. H.P. terms 2.11/- deposit and 5/-
P. & P. and 6 monthly payments of 21 ,6. 

SIGNAL  GENERATOR 

t6/1916 

SIGNAL GENERATOR 
1. mge  120  lie,s-2.01  s„  300  Kc 
ROIL, 900 Kes.-2.75 Mcia, 2.75 Mes.-

.- Mc A, 8 Mc/s.-28 Mc/s., 16 Mc a.-56 Met,. 
24 W s., 84 Mee.  Metal case 10in. 
6/1n. x 4lin.  Size of scale Olin. x akin.  2 
valves and rectifier,  A.C. mains 230-250 v. 
Internal modulation of 400 c.p.s. to a depth of 
30 per cent. modulated or munalulated RI'.. 
Output continuously variable, 100 millivolts 
C.VV, and mod. ewitch variable A.F. output 
and moving coil output meter.  Grey hammer 
finkh  andit-ho,' pnn I  £411916  

SIGNAL & PATTERN 
GENERATOR 
E6/19/6 

25;- deposit.  P. & P. 5/- and 8 monthly 
• 'entente of 21/13-
• • ',rage I/O Mcht.-210 Mc/s.  in live bands, 
• on fundamentals slow motion tuning audio 
.tptit,  0 vertical and horisontal bars, fog' 
•  ' ,.. L1' . ,r• V  hammer fifilehed case with 

' •.8cY ±1 % A.C. mains 

oittaig tiiu he ..•100  tooLoocutals 
and 100 Me/s. to 200 ill,  on harmonies. 
Metal ease 101n. x  5Iin., grey ham-
mer finish.  Incorporating three miniature 
• :sines and Metal Rectifier.  AC. Mains 200/ 

v.  Internal Modulation of 400 c.p.s. 
to a depth of 30%.  Modulated or unmodu-
ded  RN,,  output  continuously  variable 
100 mlillvolta C. W. and mod. ewitifiL vari-
able A.P. output.  Incorporating magic-eye 
as output hxdlcator.  Accuracy plum or minus 
2%. 
Or 25)- deposit and 6 monthly payments of 
21 6. Post & Packing 5/. extra. 

Or 25:- depnyit and  4 monthly 
payments 216. P. a P. 5;• eat, 

CHANNEL  TUNER 
Will tune t- • •  I and Rand III 
atatiom.  BRAN It NE W by (amount 

manufacturer.  Complete with P.C.C. 
.1 and P.C.P. 80 valves fin wriest 
I F. 1849 or W ill.  Also can be mod1-
,  en aerial converter linetructions 

omplete with knob.. 

32/6 Pill ,. I;  & P. 

HEATER TRANSFORMER 

B.S.R. MONARCH UA8 with FUL-FI HEAD 

records lifin, loin. or 7in. at 16. 33. 
45 t  Intermixes 710., lifin. and 121n. record, 
of th. •••,10, •p.•01.  Haa manual play position; colour 
brown.  Ito:tensions: 12l in. x 10Iin.  Space required 
above baseboard 4f Is., below baseboard 2l in.  Fitted 
ith Pol l', turnover erystal head.  le 121. nip, 5 • 
P  P 

:.,TEREO HEAD  07 19 6 Pio', P. & P. 

LINE  E.H.T.  TRANSFORMER 
.11. Ix, ,Itttio.  n rot, 

.1 hing condenner.  Can  Itxx.1 

29'6 f_I,', 
As Above,  £2.10 Pus 
but for 625 lines  4,- P. & P. 

FOCUS MAGNET suitable for the above st.'0.  I.. . 10 -. ii 0 1'. & P. 

MAINS TRANSFORMERS 
All with tapped Primaries 200-250 volts 

r; v  It/u1”. , 106.  2 11111r   

CYLDON TURRET TELETUNER 
F 34/38 Mc/s. Brand new complete with biscuit for channels 2, 4, 8 & 9 

less valves  10/- phis 2/6 P. & P. 

(Valves required P.C.C., 84 & P.C.F. 80.) 
Pair of knobs to suit above, 3/6. 

3-TRANSISTOR POCKET RADIO 
INCORPORATING  MINIATURE 

SPEAKER 
Plus  GERMANIUM DIODE  and 

PRINTED CIRCUIT 
Size 3k x 4 x 

Incorporating Ferrite Rod Aerial. Two 
Surface Barrier Transistors and one 
Audio. Tunable over medium and long 
waves. 

To build  .4 9/ 6  Plus 1/6 P. & P. 
yourself 

ALL PARTS SOLD SEPARATELY 
Circuit diagram 1/6, free with kit. 

tron• stars 

guaranteed  100 

8 WATT PUSH - AMPLIFIER P ULL 
COMPLETE WITH CRYSTAL MIKE AND 

LOUDSPEAKER 

£4.19.6 

SURFACE  BARRIER TRANSISTORS 
type SB 305, 15 Mc s  7 6 each 

100"  AUDIO TRANSISTORS 
5 - each 

PORTABLE  AMPLIFIER 
On printed circuit for A.C. Mains 200/250 v.  Size 4in. x 3m. with 
tone and volume control.  Valves, ECL82 and EZ80, 39/6.  P. & P. 2.6 

RAD;0 AND T.V. COMPONENTS (ACTON) LTD. 
BATTERY RECORD PLAYER AND AMPLIFIER  23A, ACTON HIGH STREET, LONDON, W.3 

Incorporating 45 vp.m. " Starr' motor." Acne "crystal pick-up. 3 transistor p.b.p.il  GOODS NOT DESPATCHED OUTSIDE U.K.  ALL ENQUIRIES S.A.E. 
amplifier coinplete with translators.  Output 500 zullliwatta, Orb Plo, 3 0 P. & P.  TERMS OF BUSINESS C. W.O. 
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CRYSTAL CALIBRAT OR No  10 
A crystal  controlled  heterodyne  wave-
meter  covering  500  Kcis.  to  10  Mc;s. 
(Harmonics up to 30 Me's.) Requires 300 V. 
15 mA. and 12 V. 0.3 a. D.C., but can be 
easily modified for 120 V. and 1.4 V. work-
ing.  Size 7 x 71 x 4in.  Good condition. 
complete with valves, crystal, instruction 
manual and circuit. ONLY 59,4.  Post 3/6. 
This  item  available complete as above. 

BRAND NE W and with spare set of 
valves. £4 10,-, post 3/6. 

CANADIAN  CRYSTAL CALIBRA-
TOR.  Uses double crystal and multi. 
vibrator circuit to give " pips  at 1 
Mc/s., 100 K O. and 10 K O. Incorporates 
Modulator.  With book.  79,6, post 26 

TRANSMITTER TYPE 36.  A complete 
50 watt TX for phone or C W.  Covers 
0-40  Mc/s.  (10-15-20m.).  Crystal  or 
stabilised VFO.  Push-pull 807's plate and 
screen modulate parallel 807's. Tested and 
ready to plug into AC mains.  Complete 
with 16 valves, handset, operating instruc-
tions and circuit.  Wooden cabinets may 
be somewhat damaced. £15. Carr. England 
and Wale, £2. 

M OVI NG COIL PH O NES.  Finest 
quality Canadian with chamois ear-muffs 
and  leather-covered  headband.  With 
lead and lack plug.  Noise excluding and 
supremely comfortable.  196.  Post 1/6. 
M ATC HI NG TRANSF OR MER (for 
Hi impedance) i.e. for HRO, CRI00. etc., 
with standard lack plug. 46. 

SELE NI U M  BRIDGE  RECTIFIERS. 
Funnel cooled.  A.C. Input 45 v. RMS. 
D.C.. output 30 v.  10 amps  BRAND 
NE W. Boxed. 45 ,-. Post 3/6. 

" C " CORE TRANSF ORMERS. 
Pri. 230 v. 50 c.o.s. 510-0-510 at 275 inA. 
375-0-375 at 83 mA. 6.3 v. at 9 A. 6.3 v. at 
2A. (twice). 6.3 v. at IA. (twice), 6.3 v. 
at I.5A. 6.3 v. at 0.5A. 5 v. at 3A.  6) x 
6 x 7}in. high.  Weight 25 lb.  Re-
moved from equipment but in perfect 
condition.  32 .6. Carr. 5 6. 

ADMIRALTY HT TRANSF OR MERS 
Fri. 230 v. 50 c s.  Secs. 620-550-375-0 
375-550-620  v. (620 and  550  v. 200 
miamps.,  375  v. 250  ni'amps.),  plus 
two 5 v. 3 amp.  rectifier windings. 
Total  rating 278 VA.  Upright mtg. 
Wt. 251b. Made 1953.  BRAND NE W. 
Original boxes. 45,-. Carr. 51-. 

CO-A XIAL RELAYS.  Simultaneously 
switch two separate inputs to alternative 
outputs.  24 volt D.C. coils (can be hand 
operated).  Size (approx.) 5 x 3 x 3in., 
6/6 post 2', 

TRIPLETT 
METER 

M OVEMENT 
This article consists of 
3  basic  403  microamp 
meter  move ment 
mounted on a Bakelite 
panel 5) x 2).  The dial 
is scaled as a 15 range 
Testmeter.  A  circuit 
and  parts  list  of the 
original  instrument  is 
supplied. 

BRAND NE W.  Boxed. 
35/-, post paid. 

AR-88D RECEIVERS 
A recent release enables us to offer th se superlative 
receivers at most advantageous prices. In addition to those 
which have been completely overhauled, re-aligned and 
recalibrated to our usual high standards, there will be some 
available to personal shoppers who may have their own 
facilities for overhaul.  Prices will be very reasonable. 
Customers contemplating mail order purchase can obtain 
full details on request.  (S.A.E. please.) 

RCA AR-88 SPEAKERS 
A high quality 3 ohm unit fitted into heavy gauge black 
crackled steel cabinet, size 10) x II4 x 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker. CR 100, 
etc.  In original cartons.  BRAND NE W, 45/-.  Post 3;6 

R 1475 RECEIVERS 
Also known as receiver Type 88 these exceedingly versatile 
ex R.A.F. II valve receivers cover 2-20 Mc/s in lour bands. 
Many unusual features such as 600 K O. Xtal reference 
oscillator.  Xtal  controlled  BFO,  voltage stabiliser and 
variable selectivity are incorporated. The dial is exceptionally 
large and readable and sensitivity is of the order of I micro-
volt.  In very good condition, complete with power unit 
(A C. and 12 v.) and in working order. £12,10-, carr. 10/, 

CANADIAN RECEIVER No. 52 
1.75-16 Mcis 119-170 m.) in three wavebands R.F., Mixer, 
Sep. Osc. 2 I.F.'s, Det;A.V.C., 1st Audio, Output. BFO 
(10 valves), plus a 3-valve dual Crystal Calibrator. Controls: 
R.F. Gain, L.F. Gain. Crash Limiter, C. W. Filter. Variable 
Selectivity, Slow and Fast Tuning and Osc. Vernier Tuning. 
Man. or A.V.C. BFO pitch control. Internal 3in. speaker and 
valve check meter. Power supply required 160 v. H.T., 12 v. 
L.T. Data and Circuit supplied. A really excellent receiver, 
£811916, carr. 15'6. Power supply Unit, 59/6, carr. 5/6. 

RECEIVERS R-1155B 
A first-class 10-valve Communications receiver, covering 
75 K O. to 18 Mcis. (16.2-4,000 m.) in 5 bands.  The large 
scale and superior dual ratio slow-motion drive make tuning 
easy and the R.F. stage and 2 IF. stages ensure world-wide 
reception. All the receivers we sell have been thoroughly 
overhauled, completely realigned  and  are  in first-class 
working order. ONLY £9/19/6. 

A.C.  MAI NS  PO WER  PACK  O UTPUT  STAGE. 
In handsome black crackled steel cabinet to match the R-I155. 
Fitted with RCA 8in. speaker. Just PLUG IN and switch on! 
Only the finest quality components are used and we guaran-
tee OUR power packs for 6 months. ONLY £6/10/.. Deduct 
10/- when purchasing receiver and power unit together. 
Send S.A.E. for further details or 1,3 for 13-page illustrated 
booklet giving technical data and circuits etc. (Free with each 
receiver). Add 10/6 carriage for receiver, 5i-, for power unit. 

LOUD-HAILER EQUIPMENT 
IDEAL FOR CROWD CONTROL, FACTORIES, FETES, ETC.  CON-
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT.  COMPLETE 
WITH MICROPHONE, HEADPHONE AND SPARES.  OPERATES 
FROM 12 VOLTS D.C. .OR 6 VOLTS A.C. WITH SLIGHTLY REDUCED 
OUTPUT. CONSUMING ONLY 3 AMPS. OUTPUT POWER 8 WATTS. 
ALL TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE 
BARGAIN.  £4 19 8. CARRIAGE 25 8.   

I
T.C.C. VISC O N OL CO NDENSERS.  8 mfd. 800 v. 
D.C. wkg. at 71 deg. C.  CP152V.  Size 3 x I) x Sin. high. 
BRAND NE W. Boxed 8/6 each, post paid. 
4 mfd. 600 v. wkg. CP 130T, 44 each, post paid. 

MI NIATURE RELAYS (ALL BRAND NE W and BOXED) 
G.E.C., sealed, wire ends, 670 2M2B H/D M1095   8/6 
G.E.C., sealed, wire ends, 67013, 2 H/D makes, M1099   15/-
G.E.C., sealed, wire ends, 5,00011 2 c/o., plat., M1052 17/6 
Siemens High Speed. 1K , 1K 12. 1 ciover   10,6 

GIANT COMPONENT PARCEL 
Contains 100 5 and 1 watt resistors, 60 HI Stab resistors, wire woun3 
resistor., carbon and W/W pots, 100 capacitors (mica. payer. SPraint, 
bias, variable. etc.). valveholders. tax strtps, metal rectitlers, sleevin2 
etc. All components urn 31111.184.11.  GUARANTEED VALUE, 25 - phi , 
2 6 post. 

IPV1-35 324, 2021 7/6, 0C3 6'-, PT! S 12/6, CV5 I (Y65 i 5-, 6F33 5/-„ 2050 W. 7/6, 5126 CIO, 5670 5,-, FW4 SOO 7,6. 
BRAND NE W in individual cartons. Bulk enquiries invited. 

QQV06-40  37/6 

CHARLES BRITAIN (Radio) LTD. 
II  UPPER  SAINT  MARTIN'S  LANE 
LONDON,  W.C.2  1EMple Bar 0545 
Near Leicester Sq. Station.  (Opposite Thorn House) 
Shop Hours: 9-6 p.m. 19-1 p.m. Thursdays). Open all day Saturday. 

1 BC221 FREQUENCY METER 
125 Ws. to 20 m4s. 

£161-/-
This  crystal  controlled  heterodyne  fre-
quency meter is too well known to need 
further description.  Those we offer are 
complete with correct individual calibraticn 
books and are carefully tested and guaran-
teed. Condition is very gcod. 

CALLERS' CORNER 
We have a :arge number of items which 
are remnants of lines preciously advertised. 
The quantities remaining are either too 
few to warrant a further advert. or the 
articles  may  be  slightly  incomplete or 
require some servicing.  We aim to dispose 
o these at give away prices. 

Exa mples :-Multi meters fro m SO --
A C. mains power packs fro m 10-. 
Valve testers fro m ES.  Receivers 

fro m 50 

DON'T MISS THIS CHANCE 

I
M ARC O NI IMPEDANCE BRIDGE. 
Type TF373.  Measures, L. C 8 R at 
1,000 Cycles.  Accuracy 1"0. 0-100H; 
0-100 J; 0-1M12 each in 5 ranges. Power 
Factor  and  '' Q."  Guaranteed  £35. 

HALLICRAFTER VIBRAPACK.  Input 
6 v. output 300 v. at 170 mA.  Designed 
for 5X.28 or 527. Size 61 x 7 x 7in. BRA ND 
NE W, BO XED.  29/6,  Carr. 3,6. 

PHILIPS  RADIATI O N  M ONIT OR. 
Type  I092C  A portable self-contained 
instrument for measuring  radio-activity, 
uses the Mallard MX-115 Geiger counter 
tube, and is scaled 0-10 milli-Rontgens per 
hour.  Supplied complete with carrying 
haversack.  BRAND  NE W.  £17/10/.. 

, Carr. 5,-. Other types of radiation monitoring 
equipment in stock. 

MARC ONI TF987/I N OISE GE NE-
RAT ORS. Range 100 Kcis. to 200 Mc is. 
Determines noise factor of AM and FM 
receivers.  Fully stablised H.T  supply 
A.G. mains operation.  Brand new and 
in original boxes. LIS. Carr. 7,6. 

HEAVY DUTY SLIDER RESIST ORS. 
1.250 20 A., 12,6, post 3 6. ILI 12 A.. 8.6. 
PRECISI O N RESIST ORS.  A Megohm. 
1"„ 1 watt wire wound, Ex-U.S.A. BRAND 
NE W.  10,6 per dozen. 

D.C./A.C. CO NVERTERS. Input 12 v. 
D.C.  Output 230 v. 50 cis.  A.C. at 
135 watts.  Fitted with 0-330 v. A.C. 
24on. meter and slider resistor for voltage 
adjustment.  In stout wooden carrying 
case with lid.  Perfect working order. 
£9,19,6.  Carr. 10;6. 
24 v. Input 230 v. A.C. 50 c/s.  100 watts 
output  In grey metal case.  BRAND 
NE W.  92.6.  Carr. 7.'6. 

SANGA M O  W EST ON  ANALYSER 
E772.  A useful multi-range meter.  Thor-
oughly overhauled and in perfect working 
order. For full details see previous adverts. 
£7/10/..  Carr. 4,6. 

MICROAMMETERS 
R.C.A. 0-500 microamps.  23in. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the American 
version of the No.  19 set.  BRAND 
NE W.  Boxed,  IS,'-. 

American 0-100 microarnps. 2)in. squire 
flush panel mounting.  BRAND NE W. 
Boxed.  42/6. 

MULTIMETERS 
1.000 12,Volt A.C. and 
D.C.  volts 0-10,  50. 
250,  500 and 
D.C.  current  0-10, 
0-100  mA.  Ohm; 
0.2,000,0.203K. Bake-
lite case size 51 x 3) 
x 2Iin.  Fully guaran-
teed with test leads, 
prods and in-
ternal battery, e. 

59/6 
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Bulk Buying means LOWEST PRICES DEL/WRY EX-.570ele 
HEAVY DUTY 20 AMP. L.T. SUPPLY 

UNIT 

-"4111111911' wv ji 
ir 

by S.T.C. 

Normal cost over £103 

Essential equipment for 
Electronic  Engineering. 
research  laboratories, 
schools.  Ideal for bat-
tery charging, etc. 

Guaranteed for 20 amps. 
Output: D.C. Variable 
up to 20 amps. and 24 v. 
or trickle charge  125/ 
350/700 ampere hours. 

Input: A.G. 100/260 v. 
45/65 cycles. 

Size: 16 x 24 x 32in. 
high. 

In attractive Grey Cabs-
net. 

£22 -10 - 0 
ex Warehouse 

(Circuit diagrams and instructions 
loaned for 10 - deposit.) 

VARIABLE 

I f',5°ar""  £18.5.0 
1   

Brand 

TRANSFORMERS 
New Output: (1.3kVA.) 

Completely Variable 

0 to 260 volts 5 amps. 

Input:  230  volts, 

50/60 --

A shrouded fully var-

iable transformer for 

Bench  or Panel 

mounting. 

Size: approx. 6in. 

cube. 

Weight: approx. 13 
lb. 

PRICE: Ridiculous, 

ONLY 

£9 — 0 - 0 
Supplied New and 

2A0' dam ps. £32.10.0 Boxed 

SUPPLIED 
COMPLETE 
WITH CRYSTALS 
Accessories can be 
supplied to order at 
extra eo.t. 

LATEST miniature ex poo cas̀ v 

W ALKIE TALKIE 

7.4 

Only £1 0 Each. 

"88 "sets—just released by Ministry of 
Supply. Produced to exacting specifications 
by leading manufacturers E. K. Cole & Co. this 
Transmitter/Receiver weighs only Silb. (approx.)  • 

SET WITN and measures 3fin. x Siin. x 91in. It is a 4 frequency  POUCH , 
channel set, crystal controlled, 38-40/40-42 Mc/s., 

and operates from a Standard Dry Battery—HT/LT. 
3 v. (i.e. Ruben Mallory Type I).  14 of the current 
of B7G valves are employed: I-3A4, 6-1L4, 4-IT4, 
2-IA3.  Each set is in first class condition. 

Special quotations for quantities up to 3000 sets. "22" SETS ALSO-300 available only. New condition LIO each 

7.11.":11 • 
AERIAL 

BATTERY 
IN POUCH '• 

94/1. 
series 
1-155. 

AERIAL MASTS' 
IMPROVED TYPE 50 Mk. 11 

36ft HIGH I 
Kits  comprise—six 2fin.  dia.  Tubular  Stee 
Sections of 6ft. length, top-section and base I 

Pickets, Guys and Fittings.  YOU can purchase I 

this normally expensive MAST for a fraction of 

its cost.  Please add LI for (returnable) wooden 

carrying case. The MAST is particularly suitable 

to take aerials for Tx., Rx., F.M. and TV (especially 
COMMERCIAL) and has many other uses.  Extra 

6ft. sections can be supplied at 17/6 per section. II 

£8.10.0 only Carr. 15/6. 

U.S.A. Type 45ft. TELECOM. AERIAL. MAST.  (7 sections, Mt. 8in. x - 
2fin., guys, etc.).  This entirely complete set in carrying case l2} Gns. 
Carr. 17/6.  Or 2 sets for OS.  Carr. extra.  British Manufacture only. 
ARMY TYPE 32FT. MASTS similar to above but 10 lin. screw-sections, I 
suitable for permanent lightweight installation.  Kit in canvas bag, £5/15/.. 
Carr. 7/6. 
Limited Quantity 36ft. TELESCOPE MASTS.  Finest quality brass. I 
Non-rusting.  Base diameter nin.  Complete with hand-winding winch • 
for easy, rapid extension; and cable-wire bracing stays.  One of the best I 
masts ever produced. EACH 
Winds down to 9ft.  £35 Car r. 010/, 

WORLD 
FAMOUS TELEPHONES 

TYPE 

• CU £7 - 10 - 0 Per Paw  T. 9/- 
The best portable telephone ever made. ORIGI-
NAL COST £40! Range up to 5 miles.  Ideal for 

FACTORIES, BUILDING SITES, FARMS, OFFICES, 

2 perfect case sets complete with batteries, 100ft. 
cable (not to be confused with cheaper quality 

models). 

133  STRANDED  TELEPH ONE  CABLE. 
New Mile Drum 85/..  Carr. 17/6. 

I f 1 

In Attractive 
Case 

Dept(ww17), 2,IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2 
c  FD "nnr /  PADDINGTON 22311213 
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C.R.T. BOOSTER TRANSFORMERS 
For Cathode Ray Tubes having Heater cathode short 
circuit and for C.R. Tubes with falling emission.  Full 
Installation instructions supplied. 
Type A.  Low Leakage windings.  Optional Boost 25 % 
and 50 %.  Tapped mains primaries: 
2 volt   12/6 each 
4 volt    12/6 each 
6.3 volt    12/6 each 
10.8 volt    12 6 each 
13.3 volt    12 ,6 each 

OUR LATEST SUPERIOR PRODUCT.  Type AS. 
High Quality.  Low capacity.  10/15 pt 
Optional booet 25"0. 50 %, 75 %   16 6 each 
Type B.  Mains input.  Low capacity.  Multi•Output 
2, 4, 6.3. 10 and 13 volts.  Optional boat 25 % and 
50 %.  Suitable for all Cathode Ray Tubes 21 -. 

RESISTORS.  All preferred vaiues.  •211°. 10 °hone to 10 
meg.. 1  44.: 1 w.• 44.: I w. 64.. II a".. 84. : 2 w. 1/.. 
HIGH STABILITY.  a.. 1.„, 2--.  Preferred values 
10 ohms to 10 meg.  Ditto 5% 94.. 1000 to 5 meg. 

III watt 
15 watt 

5 walt  }  WIRE- WOUND RESISTORS  { 
25 ohms-10,000 ohms. 

12.500 °bola -50.000 ohms.  In w.   

3,-
1/6 
2/-
3i-

WIRE- WOUND POTS. 3 a.  WIRE- WOUND POTS. 4 
Pre•set  511n.  T.V.  type  Mandan! size Pot.  long 
Knurled  Slotted  knob.  Spindle High Grade.  All 
All values 10 ohms to 25K.  values 50 ohms to 50 K. 
31- ea.; 30 K., 50 K.. 4-.  6/6: 100 K.. 76. 
Ditto  w. Carbon Track.  W W  EXT.  SPEAKER 
30  K.  to  2 Meg.,  3,-,  CONTROL  100,  3.-, 

0- P TRANSFORMERS.  Heavy duty 50 mA. 46.  Multi-
ratio piash.pull 7 a. Miniature 3V4. etc. 4/6.  HYStrade 
Push•Pull Ill watts. 156. Push pull 20 w. Oh. or 8k. 30,-. 
L.F. CHOKES.  15 1014 60'65 mA. 5,-. 1011 115 mA. 10 2. 
101 II 120 ouA., 12 6.  1011 15/1 niA.. 14 -. 

MAINS TRANSFORMERS POO P5o . A.C. 
STANDARD 250.0-250, III mA., 6.3 V. 3.5 a. 
tapped 4 V. 4 a.  Rectifier 6 3 v. 1 a., tapped 5 v. 
or 4 v. 2 w Ditto 350.0.350   22/6 

NINIA'117112 220 v. 20 mA., 6.3 v. 1 •   10/6 
MIDGET, 220 v. 45 mA., 6.3 v. 2 a   15/8 
SMALL. 200-0-200 50 mA., 6.3 v. 2 a   17/8 
STANDARD, 250-0-250, 65 mA., 6.3 v. 3.5 a... • • 17/6 
HEATER TRANS.. 6.3 v. 11 a.. 7'6' 3 amiss. • • • 10/6 
GENERAL PURPOSE LO W VOLTAGE. (outputs 3. 4.6. 
6, 0. II, 10, 12, 15, 10, 24 and :01 v. at 2 A   226 
AUTO. TRANS.  15i1w., 0, III, 1211. 200, 230. 250 v. 22 

ALADDIN PORKERS and cores. 1in. gd.. its. 104. 
0.31o. FORMERS 5937 or 8 and Cans TV1 or TV2 
211n. sq. x 2Iin. or 530. n.  x If in.. 2,- with cores. 
SLO W MOTION DRIVES.  EpicyclIc ratio 6  I. 2/3. 
SOLON.  Midget Roblering Iron, 220,40 V. 25 w., 24 
MAINS DROPPERS.  3 x 111n.  Adj. Slider. .3 amp. 
1,1001 ohm. 4 3.  .2 amt.. 43.  .1 amp. 2.000 ohms 5,-. 
LINE CORD.  .3 amp. 60 ohms per loot. .2 amp. 100 ohms 
Per hot. 2-way, 64. per foot, 3-way 76. per foot. 

CRYSTAL MIKE INSERT by Acos 6/6 
Precision engineered. Mae only i . A In.  L11 

A 0  CRYSTAL MIKE 40-38-L   Beevan 316/-

KU M TRA MP.  50 : I, 3/9 ea., 100 • I Potted 10/6. 
LOUDSPEAKERS PM. 3 OHM.  eln. Rola. 17 2, 
On. x 4in. Rola. 18-.  71n. x 41n. BA.. 21'-. 
Hoin. x tin. Rob a 27-6.  gin. Plemey. 19 6. 
65in. Rota 18;6.  'In. Rob, 21i-.  101n. N.A. 30 -. 
HI-Fl TWEETERS. 41n. 25/-.  121n. Plessey. 30 .. 
121n. Baker 15 at. 3 ohm and 15 ohm models,  90 -. 
121n. Baker loans su mension 15 sr. 15 ohm, £6. 
121n. Baker Ultra Twelve 917/10, 20 cop... to 25 k.c.s.  

II.F. T RA NSF OR MERS 7/6 pair 
465 he s, slug tuning miniature Nos 11 x I x lin. Msb 
9 and good bandwidth  By Pye Radio. Data slued supplied 

Weymouth 1.7. Standard Ass 466 kte.. 10/8 van.. 

CRYSTAL DIODE G.E.C., 2/.. ri R X 34.46 -. 40 Circuit. /11-. 
H.R. HEADPHONES.  4.000 ohms, brand new, 15/- pair. 
SWITCH CLEANER Flu/I, squirt spout, 4,3 tin. 
TWIN GANG CONDENSERS.  365 pf.  Miniature. Ifin. 
. iiiii.  x 111n.. 10,',  .0005 St/indent with trimmers, 
9-; less trimmers gi-.  Midget 7 6: Single 50 pl. 2'6; 
100 pt. 150 pf.. 5,6. Solid dielecnic IOU, 300, 500 pt.. 3/8. 
VALVE HOLDERS.  Pax. int. Oct. 44.  EF50, EA50. 64. 
BI2A. CRT. 1/3.  Eng. and Amer. 4. 5. 6. 7 Pia, 1,-. 
MOULDED Mazda or Int. Oct. 64,  B7(1, BOA, BOG, B9A, 
94,  B70 with can, 1/61; B12A. 118; BOA with can, 1/9. 
CERAZIC, EF50, B70, B9A, Oct. 1,-. B70. B9A cans. 1/-. 
SPEAKER FRET.  Gold Cloth 17in. x 251n.. 51.; 251n. x 
3510.. 10/-.  Tygan 541n. wide. 10,- ft.. 271n, wide 5/- ft. 
Brown. Green or Red.  Samples S.A.E. 
W AVECHAIKIE SWITCHES 
2 p. 2.wity, or 3 p. 2-way; short spindle   2/6 
Op. 4.way. 2 wafer, or 3 p. II-w. 3 wafer, long spindle  6/6 
2 p. 6-way, or 4 p. 2-way. or 4 p. 3-way. long spindle  3/6 
3 p. 4.yray or 1 p. 12-way. long spindle   3/6 
Wave change "MAEITS" 1 wafer. 8/6; 2 wafer, 12/6; 
3 water 16/-: 4 vial, . 19/6; 5 water 23,-; 6 wafer 26/6. 
TOGGLE SWITCHES.  SP.. g -: D.P., 32; Eo.p.D.T., 4.... 
MORSE KEYS, good quality  2/6. 
SUB-MINIATURE ELECTROLYTIC' (15 vd. 
1. 2, 4, 5, II. 25; 50 mtd., 100 told.. 3/- each. 

1 THE  HI-GAIN BAND 3 PRE-AMP 
Cascode circuit using Valve EC ON.  I7db 
gain.  Kit 29/6 less po wer; or 49/6 with 

po wer pack.  Plans only 6d. 
Also Band 1 version sa me prices. 

(PCC84 Valve if preferred) 

AR MSTRONG 

AF'208 AM/FM RADIOGRAM CHASSIS 
PRICE 22 GNS.  CARRIAGE FREE 

0 Full VHF Band (87-108 Mc s. 
Medium Band, 187-570 m. I5 watts Output. 15dB Negative Feedback.  7 Valves. 
Separate wide range Bass and Treble Controls 
2 Compensated Pick-up Inputs. 
Frequency Response 30-22,000 c.p.. - - 2dB. 
Tape Record and Playback Facilities. 
Continental Reception of Good Programme 
Value. 
For 3, 71 and 15 ohm Speakers 

MONARCH RECORD PLAYER 

SAVE  I 

POUNDS 

 ̂
BUILD  IT  YOURSELF  using 

4-SPEED BSR 
MONARCH  AUTOCHANGER  U.A.8 

READY BUILT 3W. AMPLIFIER 
HANDSOME PORTABLE CASE 
HIGH FLUX 61n.  LOUDSPEAKER 

FULL INSTRUCTIONS supplied 
Total Price  112.10.0 
Carr. and Ins 5/-, 

RECORD PLAYER BARGAINS 

Iftri . A B M  4.1.6•• * *ger 

4 Speed Autochangers, BSR. U.A.8  £6 IS  0 
Collaro Autochanger    £7 19  6 

Cl  d RCI21 Mk. IID   £8 IS  0 
 •  d 209 Mono/Stereo   LID 10  0 

4 speed Single Players: 
EMI Stereo or Monaural   £6 19  6 

 •  d TA Mk. II   £8  8  0 
Garrard  4 HF Transcription    £17 19  6 

 d Stereo Heads £2 extra. 
AUTOCHANGER ACCESSORIES 

Suitable player cabinets (uncut boards)   49 
Amplifier player cabinets with cut boards   63 - 
2.valve amplifier and 611n. speaker for above  79/6 
Ready mounted on baffle 12In.  71n., 310. deep. 
MINIATURE 2-STAGE Hi-Ft AMPLIFIER.  A.C. only. 
200.250 V.  Valves ECL62 and EZ60.  3 watt quality 
output.  Mullen' tone circuits. luois boost, treble and 
volume controls.  Separate engraved Perspex front panel 
with .le I.ixe finish.  Heavy duty output transformer, 
-',.3  !  transformer. Stove enamelled 

r Bargain price 24 10 -. Circuit 

CYLDON TURRET TELETUNER 
IF. 33 38 meg., complete witt trams-grid valves.  30C1 
and 311L15.  (LT 16v. .3a. , With coils /or channels 110 
18  Includes F.M.  Brand new, prim 45,-. operating 
data and circuit supplied.  Ideal lot "PT. " Olympic. 

VOLUME CONTROLS 
midget size, 

Long spindle.  Guaranteed 
I year.  All values. 

5 K. ohms up to 2 Meg. 
Noswitch 3,- U.P. Su • 4'6 
Linear or Log Tnick. 

o 80 411,7. Coaxial 
Semi air mi aced. Dn. do. 
Ideal Band III  ad 

cut 50%  . .• yd. 

FRINGE QUALITY 
AIRSPACED  1 - vit. 

COAXIAL PLUGS  .. 1 -  LEAD SOCKETS  ..  2.- 
PANEL SOCKETS  .. 1 -  OUTLET BOXES  .• 4/6 
BALANCED TWIN FEEDER 1.1,1 yd. 61,. 400 or 3000. 
TWIN SCREENED BALANCED FEEDER 1 6 ) i• SO oh ms 

ALUMINIUM  CHASSIS.  In  s.a.g.  Plain,  omdrilled. 
with 4 sides. riveted corners .11.1  iattke fixing holes 
with 211n. sides 7 x 4in. 4/6; 9 0710. 5/0  11 a 71u• 

and 1103xx1961n;3108./.6; 161/46:  10/6;  15. 14 in.  12 2 

BLACK CRACKLE PAINT.  Air drying, 3i- tin. 
P.V.C. CONN. WIRE, coloured. singie or stranded 24. yd. 
NEON MAINS TESTER SCRE WDRIVERS. 5,-. 
CORED SOLDER RADIOGRADE, dd. yd., 11b. 5:-. 
PAXOLLN  x sio x 10/mi.. 1,13.  ION TRAPS 5-. 

AMERICAN MAGNETIC RECORDING TAPE 
FERRODYNAMICS "BRAND FIVE" 

51n. 600 feet   16 - MYLAR lol PONT 
51n. 900 feet   is 6 Super High ?Meld, 
Of In. 1,200 feet   23 6  Double Play 
71n.  1,2110 feet    26 - Sin. 1.200 feet ....  3; ti 
71n.  1,800 feet    35- Sin. 2,400  feet  ..  60 - 

Illustrated leaflet S.A.E. 
Spare Reels plastic, all sizes   3 - 
"Instant"  Balk  Tape  Eraser  and  Head  Defiuser, 
2011/20)1 V. AA'.. 27,6. Leaflet S.A.E. 

RECTIFIERB, 8KI, 5-; RM2.  -; stsct, 8-; RM-I• 16 - 
RK0. 20/-: F0.31. 27 4: 14Asei. 17 6: 14A100. 21 -. 
MINIATURE CONTACT COOLED RECTIFIERS.  250 v 
50 MA., 7/6: 60 mA.. 86; 85 mA., 9-6;  300  nbt.. 21-' 
300 mA..  27 6: Pull Wave 75 M A., 96. 120  mA.. 15 -• 
COI L. Wearite " P' type 3 - each. Osmor Midget" Q " 
w u rrvidlust core from 4 - each.  All ranges. 

N.  L. and M. T.R.F. with reaction. 3,6. 
FERRITE ROD AERIALS.  K.sv., gig;  K. ,k L„ 12-6. 
T.R.F. COILS.  A, 11F, 7- pair.  H.F. CHOKES, 2 6. 

JASON F. M. TUNER COIL SET. 29 ,-.  H.F. coil aerial 
Coil.  Oscillator coil two IF. transformers.  10.7 Mc/s. 
Detector tntiosfonner and heater chokes  Circuit and 
component book. using four RANti 2 6.  Complete kit 
FMTI with Jason Calibrated dial and 4 valves, £6,2,-, 
or with New Ja mn Cabinet FM12. 22 extra. 

CONDENSERS.  New Stack.  601 Mid. 7kV. T.C.C., 5'6: 
20 kV.. 9/6. A mid. 7 kV. 9/6. 100 pf. to 500 pf. Micas, 94. 
Tubular 500 v. 0.001 to 0.05 mid., 911.; 0.1. 1,-; 11.25, 
1/6: 0.5 1/9: 0.1,350 v.. 94.; 0.111,000 v., 1,9; 0.1  
2.000 r.:32: 0.001 mbl., 2,000 v., 1:9; goo pl, 20 kV.. 9 6. 
0006909 606036. son v. 0.3 pt. to 0.01 mfd.. gd. 
SILVER MICA CONDENSERS.  10 % 5 Pl. to 500 PL. 1 -: 
690 pt. to 3,000 pf., 13. 
CLOSE TOLERANCE il ±p1) 2 pf. to 17 N. I 6.  DITTO 
1% 50 pl. to 815 pl.. 1,9: 1,000 Pl.  to 2.000 1:11 • 2-. 
TRIMMERS,  Ceramic 30, 50. 70 pt. 94; 100 pt.  150 pf., 
1/3. 250  PL. 16.  600 pf., 750 pf., 1/9.  Phillips. 1/- ea. 

NEW ELECTROLYTIC&  FAMOUS MAKES 
TUBULAR  TUBULAR  I  CAN TYPES 

1/350 v.  2 - 50 350  .  5  32 .15a s.  4 -2,35a  23  1,..,  2- 270 ).  56 

,  23  ,  26  I  4 - 
1:...  23  1.2  3  6 s  5. 

8,5 " ,  29  • • 4:". s 3 6  • • 1.1 ,  5 - 
Ili Co , 3 - "- • PI  • 3 9  5- 
105 ,.N1 .  4 -  58  6 - 
32/450 v. .. 3 9  I.... • 43  :01 • .5a .,50 I  7 ' 
25/26 v.  ..  19  - 64 - 120 3.50,  11 6 
50/50 v. .. 2-  ..2  '  4 6  100, 200,275, 42 6 

FULL WAVE BRIDGE SELENIUM RECTIFIERS.  9. O r 

12 v Ii amp . 89. '2  11 3.  17 6; 6 a . 22 8. 
CHARGER TRANSFORMERS.  TA('ped bout 204) 
tor -barging 3( 2,6 or 12 v.. 11, . 15 6. '2 a . • 1716: 4 a 22 0 
Chau, circuit free.  AMMETERS, 4 a., and 5 a  1:i 

NE W and boxed  VALVES 90 day guarantee 

1R5 .. 7  6160  10,6 EA5/1  1 6 EN -,l  9 6 
163 • • 7:6 60)/751  6/6 E MU , ' 86 0.1"'  10 -1T4  .. 6 014711  76 Emil  6-  BI  16 6 

212 .. 36 66A751  61-  8 6 11% ii2A  66 
384 .. 76 66J7M  66  86 MC14  .. 9-
8V4 .. 7 6 68N7  6 6  10 - POI  3 6 
5U4 .. 76 6V611  66 E X, 9 6 IXICE14 .. 9,2 
5Y3  716 6X4  7 6 Fc1,-.”  9 6 PCF80  . 96 
or.,4  for6 6X5  66 Ecil 12  10  PCL82  11 6 
6A116  5,-  7 6 El  10 6 PEN25 . 6 6 
6BE6  716 I2AT7  8- FA 1.2  10 6 CI-62 • 10 6 
611116  9/6 12AU7  - EF'39  . 5  PY60  7 6 
611 W6  9/6 12AX7  - EF4 I  98 P1'81  .  ti 
606 ..  12BA6  8 2 EFS0  .. 56 PY62  7 6 
6F06  7-6 12BB6  8I6IEF80  ,.  - 8661 .• 36 
61180T 3,6 12K7  6/6!EF86..  14 6 UBC41 . • 96 
615  . • 5/6 12Q7 • . 6/61Er92 .. 56 UC1142  .. 96 

35L6  9/EEL32  ..  5- UF41  .. 98 
6370  . 6.6 3.57.4..  7/6 EIA1  .. 96 11..41  .. 9 
111.03,1' 6  98 1.1.4  88 I 1.11  8 , 

5- • 7  5 3 i /I , 76's"  8-
I''  7 6  '  7 6 

RADIO COMPONENT SPECIALISTS 
48-HOUR MAIL ORDER 

337 WHITEHORSE RD. 
WEST CROYDON 

POSTAL SERVICE I - OVER £2 FREE.  C.O.D. I 6  (EXPORT C. W.O. POST EXTRA.)  Wed 1 p.rn T H 0  1615  Euses 133 or 68 



W IRELESS Wotti.r)  ArRri  1061 

SMD3 

SMD4 

SMD5 

SMD6 
SMD7 
SMD8 
SMD9 

SMDIO 

SMDI I 
SMDI2 
SMDI3 
SMDI4 
SMDI5 

YOUR Golden OPPORTUNITY FOR BARGAINS 
TAPE DECKS 
COLLARO STUDIO 

TAPE TRANSCRIPTOR 
3 motors, 3 speeds: 14, 34, 74  p.s., 
take 7in. spool.  Push-button con-
trols.  PRICE £12/1121-.  Tape extra. 
Carr. & ins. 5/6. 

COLLARO Mk. IV TAPE 
TRANSCRIPTOR 

Four heads.  Twin track operation. 
Pause control. Tape measuring and 
calibration  device.  Two motors. 
Fast re-wind.  7in. tape spool.  3 
speeds. 31 in., 74in. and 15in. per sec. 
Finish cream polystyrene cover plate 
with maroon control. Delivery from 
stock, 116/19/6. 

LATEST B.S.R. 
" MONARDECK " 
SINGLE SPEED 

31 i.p.s., takes 5/in, spools.  Simple 
controls, 18/8/-. Tapes extra. Carr. 
& ins. 5/6. 

RECORDING TAPES 
Plastic reel 7in. 1,200ft. Tape.  Top 
quality, 23/- each. 
Sin. reel. 600ft.   12/9 

CLAROSTAT WIRE W OUND 
Potentiometers with single pole 
switch.  Values available; 2.5Kohm, 
25Kohm, 50Kohm, 100Kohm, 2/6 ea. 
PICK-UP CARTRIDGES 
G  d GC2/PA    15/6 
Acos GP65    15/6 
Collaro T & P   15/6 
BSR TC8S Stereo   37/6 
ELSTONE O UTPUT TRANS-
FORMERS. MR/7 Multi-ratio Out-
put Transformer, rating 10 watts, 
max,  primary current  each  half, 
80 ma., 14 single-ended ratios, II 
push-pull.  PRICE 23/, 
POTENTIOMETERS.  Less switch' 
500Kohms,  100Kohms,  If.  each. 
Single pole switch. 5K, 10K, 25K, 
50K. 100K. 250K, 2/6 each.  Claro-
stat type 58. 3 watt wirewound. 
50 ohms,  100 ohms, 250 ohms, 
500 ohms, 1,000 ohms, 5.000 ohms, 
25,000 ohms, 50,000 ohms, 7/6 each. 
HENLEY SOLON SOLDERING 
IRONS.  65 watt, with oval bit, 
29/. each: 65 watt, with pencil bit. 
30/8  each;  25  watt,  instrument 
model, 24/. each. 
All spares available from stock. 

SPECIAL MAINS 
DROPPER RESISTORS 

As used in  Price 
SMD1  Philips 2091.)   6/3 
SMD2  Bush DAC8I, DAC90 

and DAC 12   
Philips 200U, 205U and 
Stella STIOI   
Philips 290U and Stella 
ST100    
Bush DAC90A, DACIO 
and DACII. Ekco U76, 
U109 
Ultra Twin 50   
Ultra Twin 50   
Ferguson 983 and 988 
Ekco T205, TI  64 and 
T174   
Ferguson 983T, Philco 
BTI412 and 1371551   
KB FPIS1   
Post-war Double Decca 
Marconi T18DA   
Philips 12IU, 210U   
Philips 141U and Stella 
STIOSU   

11/3 

1/3 

1/3 

5/3 
5/3 
5/3 
9/-

2/6 

5/3 
5/3 
7/6 
6/-

5/3 

MICROPHONES 
* Acos mic., 39,1. Crystal stick microphones for use as a hand, desk 
or floor stand unit.  Listed at 3 gns. OUR PRICE 39/6.  Table Stand 
7/6 extra.  Floor stand adaptor, 12/6 extra. 

* Acos mic. 40, as supplied with modern tape recorders with a folding 
rest and 8ft. lead.  Listed at £1/151-.  OUR PRICE 19/6. 

* GBS Microphone, pencil stick type fitted with muting switch. 42/, 
* T.S.L. Crystal " Stick " microphone,  Model MX3, for general 
purpose use, complete with table stand, 45/-. 

* T.S.L. Moving Coil Microphone, for high or low impedance. Brown 
and cream plastic case with a fold-in table rest, 6ft, cable and a standard 
3-way connecting continental plug, £4/4/-. 

AZ  I 10 - 
AZ31  10/-
DAF96 
DF96  8/-
DK96  . 10-
DL96  8/-
EABC80 9/-
EAF42  9/6 
EB9 I  4/6 
EBC3  5/-
EBC33  6/9 
El3C41  8/9 
EBF80  9/9 
EBF89 9/6 
ECC81  11/-
ECC82  7/6 
ECC83  9/-
ECC84 10/-
ECC85  9/6 
ECF80  I2/-
ECF82  10/6 
ECH42  9/6 
ECH81  9/-
ECL80   9/6 
ECL82  10/6 
VALVES 
EF6   S/-
EF41   9/6 
EF50  5/-
EF5OSYL 7/-
EF80  7/-
EF85  7/-
EF86  12/6 
EF89  8/9 
EF9 1   5/9 
EF9I (BVA) 

11/-
EF92  6/-
EK32  7/-
EL32 . 4/6 
EL33  14/-
EL41  11/-
EL134   
EL9I .  4/6 

VALVES BY 
RETURN POST 

EM34  9/6 
EM80 ... 9/6 
EM8I  10/6 
EYSI ... 9/6 
EY86  10/-
EZ40 ... 7/6 
EZ4I ... 7/6 
EZ80  7/-
EZ81  7/-
FC13  5/-
FW4/500 

I0/-
GZ32  11/6 
HL23DD 8/6 
HL42DD 

I0/-
KT2  5/-
KT33C  8/6 
KT6I ... 13/6 
KTVV6I 6/6 
MX40  12/6 
VALVES 
0Z4 ... 5/6 
PCC134.., 8/6 
PCC85 11/6 
PCF80  8/9 
PCF82  II/6 
PCL83  13/6 
PL36  13/6 
PL8I  11/-
PL82 ... 8/6 
PL83 ... 9/6 
PX25  12/6 
PY80 ... 7/6 
PY8I ... 8/6 
PY82  7/-
PY83  8/6 
PEN4VA 

PEN25  6/-
PEN45... 8/-
5P4 ... 5/-
TH30C  5/-
TP22... 111/-

U10 .. 9/6 
U25 ... 13/6 
U26 ... 10/-
U50 ... 8/-
UABC80 
UAF42  9/6 
UBC4I  8/6 
UBC81 11/4 
UBF80... 9/-
UCC13410/ II 
UCC-85 9/6 
UCH42 9/6 
UCH8I  9/6 
UCL82 11/6 
UCL83 13/6 
UF85  9/-
UF89  9/-
UL41  9/-
UL84  9/-
UU6  10/-
UYIN  12/6 
UY4I  7/6 
UY85  7/-
VP23 ... 6/6 
VR105/30 8/-
VR150/30 7/6 
VU39(MU 
12/14) 8/9 

Y63 ... 7/6 
IA7GT 13/6 
1C2  11/6 
ICSGT 12/6 
1HSGT  9/-
INS ... 10/6 
YRS ... 7/6 
ISS  ... 6/6 
IT4 ... 5/6 
306  Si-
3Q4 ... 7/6 
3Q5GT 9/6 
3S4  ... 7/6 
3V4  8/-
VALVES 
4D1 . 3/-
5R4GY  9/6 
5U4G  6/-

5V4  11/6 
SY3G  8/-
5Y3GT  7/6 
5Z4G... 9/-
6A7  10/-
6A8G  9/-
6AKS  5/-
6ALS  4/-
6A115  7/6 
6AM6  4/-
6AQ5 ... 7/6 
6AT6  3/6 
6BA6  7/6 
613E6 ... 7/6 
6BH6  91-
61516  9/-
6B W6 
6C4  4/6 
6C5GT  6/6 
6C6  5/-
606  5/-
6CH6 ... 8/6 
6F6G  7/-
6F6M  7/6 
6.15GT  5/-
6J5M ... 6/6 
6J6...  5/6 
6.17G ... 6/6 
6K7G  4/-
6K7M ... 6/9 
6K8G  6/6 
6K7GT  5/9 
6K8GT 10/-
6L6G... 11/-
6L6M ... 9/6 
6LI8  11/6 
6N7GT 7/6 
6Q7G ... 7/6 
6Q7GT 9/6 
6SK7  6/-
651.7GT 11/-
6SN7GT 7/6 
6SQ7 ... 9/3 
6U4GT I2/-
6V6G  6/-
6Y6GT  7/9 

6X4  716 
6X5G  7/-

6X5GT  7 -6/30L2 12,6 

786 ... 10,6 
7B7 ... 8,6 
7C5 .•• 8, - 
7C6 ..• 8/-
7H7  8/-
757 ...  9/6 
7Y4  816 
OFI ... 1216 
OPI3  23/3 
2A6  5/-
2AH8 12/-
2AT7 „. 7/6 
2AU7 ...8/-
2AX7... 8/-
2BA6... 9/-
213E6- 9/-
2C8  7/-
217GT 10/6 
2K7GT 6/6 
2KEIGT 13/6 
2K8M 13/-
2Q7GT 6/6 
2SK7 

8/-
25N7GT 

I0/-
5D2 ... 7/9 
25A6  9/-
25L6GT 101-
25Z4  9/6 
25Z5 
25Z6... I0/-
30FL I 10/6 
30LIS  23/3 
30P4  15/-
30P12  12/6 
30PLI  12/6 
35L6GT I0/-
25Y5  9/9 
35Z4GT 8/-
42   8/-
35ZSGT 9/-
SOL6GT 8/6 
75   10/6 
80   8/6 
14287  3/6 
210DDT 4/6 
210VPT 3/6 

P.W. TRANSISTOR SUPERNET (Printed Circuit Version) 
All components available from stock. Complete kit 01/15/.. 
Full detailed shopping list, point to point wiring diagram, fully 
illustrated   1/6 

Coil Set (Osc. and 3 1.F.T.$)   22/6 
Driver Transformer   11/6 
Output  Transformer   10/6 
Ferrite Rod Aerial   I0/-
Printed Circuits    9/-
00 Gang Condensers   II/-
Volume Control V.C. 1545   10/6 
Switch    3/6 
Hardware Kit   4/6 
Transistors (set of 6 plus crystal diode GD9)  70/-
Speaker   19/10 
Case   7/6 
Complete Kit of Condensers   15/-
Complete Set of Resistances   6/6 
Trimmers (2)   2/8 

All above components are brand new and are fully guaranteed. 

103 LEEDS TERRACE, 

WI NTOUN STREET, 

LEEDS 7 

RECORD PLAYERS 
AUTOMATIC RECORD 
CHANGER UNITS 

BSR " Monarch " UA8.  4-speei 
unit with BSR FULFI cartridge, £6/15 

BSR  " Monarch "  UA8.  As 
above but fitted with BSR FULF1 
STEREO cartridge   L6,'19/6 

G  d 210 Automatic Record 
Changer.  4-speed.  Will take 8 
records 10in. and I2in.  Arm wired 
for Stereo.  Fitted  MPM5  Head 
Moulding with GC8 Monaural cart-
ridge  110/19/6 

RSR " Monarch " UA14. 4-speed 
unit in two-tone grey  11/ 19/6 

Garrard RCI20 Mk. 2, 4-speed unit 
with manual control to enable records 
to be played singly.  Fitted G O 
cartridge    16/19/6 

SINGLE PLAYERS 
GARRARD 

Model  TA/Mk.  II, 4-speed  single 
player.  Die-cast aluminium pick-up 
with  GC2  cartridge.  Automatic 
stop.  9Iin,  diameter  turntable, 
18/10/4. 

COLLARO JUNIOR 
4-speed turntable and pick-up. Com-
plete with crystal  cartridge and 
sapphire styli.  Finish cream with 
maroon turntable mat and speed 
control.  PRICE 75/-, or turntable 
and motor only at 52/5.  Pick-up 
only 27/6. 

EMI 985 TURNTABLE UNIT for 
the Home Constructor.  Robust 
and Reliable. Heavy  dia, metal 
turntable.  Ivory finish with attrac-
tive turntable mat in brown. Shaded 
pole 200/250 v. motor.  Matching 
pick-up with GP67/2.  PRICE 88/6. 
Post 2/6. 

LOUDSPEAKERS 
ALL BRAND NE W 

21 square Rola C25   26,10 
2/in. square EMI   18/6 
4in. square Elec Tweeter   12/6 
Sin. round Plessey with O.P.T  16/6 
6/in, round Celestion   17/6 
8in. round Richard Allen   18/6 
10in. round Elec.   25/-
I2in. round Plessey   29/6 
6in. x 4in. Plessey   19/6 
7in. x 4in. Plessey   19/6 
Bin. x4in. Celestion and Richard 
Allen    19/11 

10in.  x 6in.  Celestion  & 
Plessey   2I/-

I2in. Heavy Duty  105/-

CATALOG U E 
OUR 1961 CATALOGUE 
IS  NO W AVAILABLE. 
PLEASE  SEND  I,'- IN 
STAMPS  FOR  YOUR 
COPY.  TRADE CATA-
LOGUE ALSO AVAIL-
ABLE. PLEASE ATTACH 
Y O U R  BUSI NESS 
LETTER HEADING. 

TERMS: Cash with order or C.O.D.  Pos-
tage and packing charges extra, as follows: 
Orders value I0/- add 1/-; 20/. add 1/6; 40/-
add 2/-;E5/5/- add 3/-, unless otherwise stated. 
Minimum C.O.D. fee and postage 3/.. 
Full terms of business see inside cover of 
our catalogue. 
Personal shoppers 9 a.m. to 5 p.m. Monday 
to Friday. Saturday 10 a.m. to 1 p.m. 
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GEE BROS. (RADIO) LTD. 
15 LITTLE NEWPORT STREET, LONDON, W.C.2.  GER. 679411453 
ADJOINING LEICESTER SQ. TUBE STATION -Open 9-6 Weekdays. 9-1 Sat. 

SUPER QUALITY 

RECORDING TAPES 

our 

600ft. 5in.  12/6 

1,200ft. 5jn. 19/6 

1,200ft. 71n.  19/-

1,800ft. 7in.  29/-

2,400ft. 7in.  48/-

Many other types 

available including 

"Scotch,"  "EMI" 

etc. Send s.a.e. for 

huge  money saving literature on 

Tapes and Accessories. 

COLLARO " STUDI O " TAPE TRANS-
SCRIPTORS. Brand new in original cartons. 
3 speeds.  If, 3f, 71 i.p.s.  3 motors, digital 
counter, etc.  Complete with 7in. tape, 
instructions and fixings.  A.G. 200/250 v. 
operation.  SPECIAL PRICE [12. Carr. paid 

RECORDING WIRE, 11b. spools, 3iin. dia 
New and unused, 12;6. P. & P. 1,-.   

1JO NES  PL U GS  &  S O CKETS 
4, 6, 8, 10 and 12 way Available ex-stock. 
Also  PAINTON  (miniature  Jones). 
Competitive prices on request. 

S.T.C. SELENIU M  METAL  RECTIFIERS. 
F B,  FOR  BATTERY  CHARGERS,  ETC. 
NE W AND  FULLY  GUARANTEED 
6 or 12 v. I amp., 51-.;  24 v.  1 amp. I0/-; 
12 v. 2 amp.  7/6;  24 v.  2 amp. 15/-; 
12 v. 24 amp. 12/6;  24 v.  3 amp. 25/-; 
12 v.  4 amp. 15/-;  24 v.  4 amp. 30/-; 
12 v.  6 amp. 20/-;  24 v.  6 amp. 32/6; 
12 v. 10 amp. 35/--;  24 v. 10 amp. 70/-. 

1 R.C.A. A R88- D RECEIVER 
Mint condition.  Freq. coverage 540 Kc/s., 
32 Mc s. £50. Carr. 20/... Also L.F.'s avail-
able.  Freq. coverage 75-550 K O., 1.5-30 
Mc/s. £45. Carr. 20,-. 

10-LINE TELEPH ONE SWITCH-BOARDS. 
For the complete control of 10 extensions (Tele. 
"F" etc.).  Complete with jacks, leads and 
operator's hand set.  Good condition.  n/19;6. 
Carr. 10/6. 
TELEPH ONE SETS (TELE " F ") 
Housed in Bakelite cases, complete with built-in 
ringing generators and batteries. Ideal between 
two or more positions up to practically any 
distance.  Tested before despatched.  ONLY 
70/-. P. & P. 3/6. 2 sent for £6/10/.. Carr. paid. 
TELEPH ONE CABLE. Twin one-mile drums 
(Don 8), ES. Carr. 20/-. Single one-mile drums 
(Don 3), 50/-. Carr. 7/6. 

AIRBORNE TRANSMITTER RECEIVER 
TYPE 1986. A mobile 10-channel crystal con-
trolled V.H.F. Tx/Rx. covering 124.5/156 M O. 
I.F. bandwidth 23 kc/s. Complete (less external 
attachments) in metal case, with all valves and 
24 v. rotary power unit. Used but in first-class 
condition. ONLY £8/10/-. Carr. paid. Also, 
complete with control box and all necessary 
connecting leads, £12.  Carr. paid. 

A.C.-D.C. RECTIFIER PO WER SUPPLY 
UNITS 

110/230 v. A.G. 50 cycles input, 100/110 v. D.C. 
output, max. 21 amp.  Brand new and unused. 
£4/101-.  Carr. 7/6. 
230 v. A.C. 50 cycles input, 200/220 v. D.C. 
output at 3/4 amps. approx.  Good condition. 
00.  Carr. 10/,  . 
200/250 v. pri. 110 v. sec. at 4 amps. max. Brand 
ne w and unused.  £8/10/-.  Carr. 10/.. 
Type 67.  200/230 v.  A.C. 50 cycles input, 
240-0-240 v. D.C. output at 14 amps.  (Valve 
rectification.) Fitted with switch fuses, regulator 
and overload controls.  Brand new in maker's 
original crates. £10. Carr. 10/, 

C.M.G. 25  PH OTO CELLS  (OSRAM). 
Brand new, 12/6. P. & P. 1/-. 

HEAVY DUTY REGULATING RESISTOR. 
0.25 ohm.  200 amps.  Wheel control. £4/15/-
Carr. 10/, 
CONDENSER, oil filled. 240 mfd. 230 v. A.C. 
or 600 v. D.C. Made in U.S.A. Size 2Iin. x 51 in. x 
9in. Brand new in original cases, £7110/.. Carr. 5/-. 

TRANSFORMERS 
MAINS  ISOLATING  TRANSFORMER 
(Gresham). Pri. 230/250 v. Secs. 240-0-240 v. 
1.5 amps., 5 v. 12.5 amps. Potted. Size 7in. x 

x 101 in. Weight 50Ib.  Ideal for obtaining 
TWO ISOLATED 240 v, lines at 360 watts each. 
Perfect condition. 80/.. Carr. 10/, 
L.T. TRANSFORMERS for Battery Chargers 
etc.  All Fri. 200/250 v.  Tapped 50 cycles. 
Type 048B. Sec. 24, 30, 36 v.6 amps. 4 x 4 x 4in. 
£2/9/6. Type 066A. Sec. 18, 24, 30, 36 v. 8 amps. 
4 x 4 x Sin. £3/1916. Type 053A. Sec. 12, 24, 
30 v. 10 amps. 4 x 5 x Sin. £4/4/, Carr. 3/6 each 
item. 
AUTO TRANSFORMERS.  0-110, 205, 
225, 245 v.  Fully shrouded.  Terminal block 
connectors. 
Type 063A. 500 w., 4 x 5 x Sin. 0/716. Carr. 3/6. 
Type 064A. 750w. 4 x 6 x Sin. £3/17/6. Carr. 3/6. 
Type 065A. 1.000w. 4 x 7 x Sin. £411716. Carr. 5/-
6 kV/A AUTO TRANSFORMER. 250/110 v. 
50 cycles (fully tapped primary and secondary). 
Capable of 25(';, over actual rating. Brand new 
and unused, £15.  Carr. 20/, 
20 kV/A AUTO TRANSFORMER. 230/115 
v 50-60 cycles, by Jefferies Transformer Co., 
U.S.A.  Perfect condition, 00.  Carr. 20/, 
E.H.T. TRANSFORMER.  8,000-0-8,000 at 
400 mA. Primary 230 v. 50 cycles. Oil filled. 
New and in original crates.  £25.  Carr. I0/-. 

QUALITY TEST EQUIPMENT 
UNREPEATABLE OFFER OF THE POPULAR 
TAYLOR VALVE TESTER Model 47A. 
Input 200-250 v. A.C.  Will test English 
and  American  valves with  filaments  from 
1.4 v. to 117 v. Perfect condition. Complete 
with full instruction manual, 02. Carr. 5/-. 
Also MODEL 45A available at CIO.  Carr. 5/-. 
W AVEMETER CLASS D. Freq. band 1.900 

Kc/s. to 8.000 
Kc/s.  (158-
37.5  metres) 
in two ranges. 
1,900  K O.-
4,000 Kc/s. also 
4,000  K O.-
8,000  Kc/s.. 
Supply  6 v. 
D.C.  input. 
Complete with 
twin  crystal. 
spare vibrator. 
headphones. 
original  in-
struction 

manual and transit case.  As new, £5/5/.. 
BRIDGE MEGGERS. Evershed and Vignoles 
Series 2 in perfect condition. 250 v. £22. Carr. 
paid.  Leather case available at 20/. extra. 
MARCONI SIGNAL GENERATOR, TYPE 
TF51I-Fil. Covering 10-18 Mc/s., 33-58 Mc/s.. 
150-300 Mc/s.  In very good condition.  Com-
plete with full technical data and instructions. 
Unrepeatable at only £12/101-.  Carr. 20/-. 
BRAND NE W CRYSTAL CALIBRATOR 

No.  10.  (Battery 
powered 1.4 v. valves.) 
Complete  with  full 
working  instructions, 
circuit diagram, carry-
ing  haversack,  con-
necting lead and spare 
valves.  Frequency 
range: 1.5 to 10 Mc/s. 
(nominal) but can ac-
tually be used up to 
30 Mc/s.  Weight 51b. 
Size 7 x 74 x 4in. 

As fully described in " Practical Wireless." Dec. 
issue, pages 691-693. ONLY £4/17/6. P. & P.2/6. 
M ULLARD BRIDGE.  Type GM. 4140/1. 
Mains operated from 100-250 v. A.C. Will test 
resistances from 0.1 ohm to 10 megohms and 
condensers from lOpf. to lOmfd.  Good con-
dition and complete with instruction booklet. 
£6I9,6. P. & P. 2/6. 

G.P. O. RACKS 
I9in. Heavy duty all steel 

Standard  drilling. 
Sft. 6in. angle uprights. 

£3/101-. Carr. 15/-. 
6ft. channel uprights. £5. Carr. 15/, 

50- WATT EX-G OVT. AMPLIFIER.  Type 
III with 4-KT66/s in paralleled push-pull, Standard 
200-250 v. KC. input. Output imped. 600 ohms 
Line.  High imp. gram. and mike input.  Bass 
boost control fitted. Quality amplifier housed in 
strong metal case, ready for use. Terrific perfor-
mance, 1.25. Carr. CI. 
12 VOLT D.C. AMPLIFIER (Parmeko, Ardente) 
As new, 15 watt output with 2-EL35's in push-pull 
Mike and gram. inputs, tapped output trans-
former, 0/19/6.  Carr. 10/6. 
(Suitable hand microphone for above 30/. extra). 

RE-ENTRANT 
LOUD 
HAILERS 
(Ex-Govt.) 
Heavy duty 
20 watts all-
metal  15 
ohms.  Dia-
meter 15in., 
length I Sin. 
(approx.) 
good  cond. 
E6/101-. 

Carr.  10/, 
Ditto.  Brand new, 

Carr.  10/, 
HEAVY  DUTY  ALL  STEEL  TRIPOD 
STANDS (as illus., Sept. issue). Adjustable every 
6in. to approx. 9ft. 6in. when fully extended 
(Folds up to only 4ft. 6in, for storage). Suitable 
for outdoor speakers, public address systems, 
flood-lighting, etc. OUR PRICE £3/10/-. Carr. 5/-. 
(Ideal stand for the above loud hailer.)   

BAKERS " SELH URST " SPEAKERS 
ALL BRAND NE W 

SPECIAL NE W ARRIVAL!  " 15in. VIS-
COUNT AUDITORIUM."  15 ohms at 
400 c.p.s., 35 watts.  Flux density 18,000. 
O UR PRICE LIS. 
" I2in. P.M."  15 ohms, 15 watts, 30-14,000 
c.p.s. Our price £4/10/.. 
"AUDITORIU M " I2in., 15 ohms, 12 watts. 
35-16,000 c.p.s.  Flux density 14,500.  OUR 
PRICE 0/10/.. 
"SUPER HI-Fl 25 " I2in., 15 ohms, 25 watts. 
25-20,000 c.o.s.  Flux density 17,600.  OUR 
PRICE £9/9/-. 
Full descriptive specification available.  S.A.E. 

EXPONENTIAL H ORNS by famous manu-
facturer of P.A. systems, IS watt, 25in. long, 
20in, square flare, 15 ohms speech coil.  (Tannoy). 
Good condition. £7/101-. Carr. 10/, 
NE W  P.M.  HEAVY  DUTY  SPEAKERS. 
Complete with O.P. trans., in all steel 
blue-grey double grilled cabinet.  6in. 30,-. 
8in. 32/6. Carr. 3,6 ea. 

TRUVOXITANNOY 
LOUD-HAILERS 

With 180 ohm line 
transformer and con-
denser.  Impedance 
71 ohms,  handling 
capacity  8 watts. 
Complete in slope-
front wooden case. 
Brand  new  27/6. 
Carr. 4/6 

ROTARY CONVERTER. 24 v. D.C. input. 
230 v. A.G. output at 250 watts.  Complete 
with starting switch.  New and unused.  £15. 
Carr. 7/6. 
ROTARY CONVERTER.  24 v. D.C. to 
230 v. A.C. 50 cycles, 150 watts.  Brand new 
and unused.  £8/101-.  Carr. 7/6. Ditto. 100 
watts £619/6. Carr. 7/6. 
ROTARY CONVERTER.  Ex-Govt. 12 v. 
D.C. input, 230 v. A.C. output 50 cycles at 
135 watts.  Complete in carrying case with 
lid.  Voltage control sliding resistance, mains 
switch and 0-300 v. A.C. flush meter. In good 
condition. 00. Carr. 10/, 
Motor only, without case, etc.  Brand new 
and unused.  £8/101-. Carr. 5'-. 

NE W AND UN USED ACCUMULATORS. 

Miniature  Lead 
Acid  Accumula-
tors. 12 v. 0.75 A.M. 
Size 4 x 3 x 
Wgt. approx. 2Ibs. 
22(6. 
2 v. 1.5 Al-I. Size 
4 x 14 x lin. Wet. 
approx. }lbs. 6/6. 
12 v. 100 A.H. (75 
actual) £4/10/.. Carr. 
8/6. 

12 v. 25 A.H. (as illus.) 
45/.. Carr. 7/6. 2 v. 100 A.H. 

75 actual (ex-Govt.) with carrying handle. Size 
61 x 64 x 31in., 15/. each. Carr. 3/6. 
2 v. 16 A.H., as above. 71 x 4 x 2in., 5/- each. 
P & P.2/-. 6 for 24/, P. & P. 10/, 
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BARGAIN OFFERS for the 
TAPE RECORDER 

r.  urr ail pro luctIon offer.  Latest 
“ed oil Mullani's fariloas design.  Magic eye 

level indicator. Volume and tone controls. T.C.C. printed 
circuit already wired.  Only power pack and controls 
to assemble and wire.  Valves EF66. &CCM. EL84. 
EM84 & E'/,SO.  A sensitive quality recorder at Special 
Unit Prices. 
Wired printed circuit. power pack com-
ponents, control. and knobs, etc.  P. & P  
2    £5 15  0 

Set of 2 valves, as above.  P. & P. 1 -   £2 5 0 
Monardeck Tape (nit.  P. & P. lie   £8 19  8 

Bare sin reduction for complete kit.  Can'. 5/-   £16 10 
two-tone Citable tiel 91,,, Sin. speaker to house above at special 

do, suit price.  P. & P. 4,6    £3 5 0 
-1 If oulbook with full details.  Post tree   2  6 

(''II ,r • St mit° Tape Deck 'ic he supplied with modified circuit as alternative 

  4510 0 

RECORD PLAYER BARGAINS Latest 4-speed models 
NE W RELEASE by KILL -4 speed Single Player Unit fitted with latest stereo end 
mon ioral ztal cartridge and dual sapphire styli.  Auto stop and start.  A fidelity unit 
and birgain buy at only £6 19 6, car, & ins.:) 6. 

SINGLE PLAYERS.  1144.8. ITCID W s: COLLAR() Ju moR .sudio P.C. 1114/101-. 
AUTOCHANGERS.  &pit.  i!S/q. £6 15-: CAM STEREO £7 10  B.S.R. we14) 
',test model.  £7 19 ,6.  COLLAR() CoNQuEsT,  £7 15-.  COLLAR° CONTIN• 
FNT %L. 28/19 6.  Carr. I 6. 

BARGAINS PLAYER  
SINGLE PLAYERS 
Model  4:41'  £6 17/6.  Carr.  III. 
Model TA Mk. 2 27119/6. ca m 3/6. 
Model 4HF. £19.  Carr. 3/6. 
AIITOCHANGERS. Model 80210. With 
pluu-in I:CS Head.  10 gns, car, 46. 
Pr mseription Auto Changer MiNIt•I 
lost re!•• •s•• I £18 19 E.  tier. I-. 

AUTO CHANGER RECORD 
PLAYER KIT 

A.r. Supply 
1001.-250̂. 

Attr tot he  2-ton 
e binet -fa  • 

Monarch  • 
so-ed,  full  rn.  r, 
in-record gram 
unit.  Fuld:1 
xt I  pick-up 
with dual styli 
for Std.  L.P. 
recordings.  2-
valve amplifier 
with  quality 
neg.  feedback 
1 ircult, volume 
and tone con' 
'ml..  Fully 
!.al ,t,1 from maim, by double-wound trans-
( a-o‘er. NOT the live chassis type as often 
oh .re I in cheap commercial models. 

A recommended hay while stocks last! 
Ready wired 2-valve Amplifier, complete with 
flin, high film speaker. 

43/19'6, P. & P.2/6 
Te a-tone Cabinet, 181n. x 13in. x Sin. 

£3/3 ., P. & P. 3'6 
C Marc) Conquest 1160 v. model). 

gb 19/6. P. a P. 4:6 
Complete 3 unit kit at spend Autumn 

misin price.  £2 19 6. Carr. 7,6 
Simpb. asitembly, a screwdriver only required. 

TRANSISTORS BYA -Ist Grade 
New Reduced Prices 

MAZDA  MILLARD  G.E.C. 
X k101 1416  0070  9 6  Guriti 98 
AlOS 16/6  0071  12 6  //E no  12 6 

XAI03 16/-  OCT,- 15 -  Newmarket 
X A104 16/.  0C44  23 6  "Goldtop" 
XR102 151/.  0C45  21 . V15/10P 
KC101 10/6  151-
Germanium Diodes 0A70 2/9; 0A81 3/6: 
GEX34 4/, 

NE W VALVES  ALL BOXED  GUARANTEED 

1T4  .. 8/-
IRS, 1857,6 
384, 3V4 7/6 
5Z4  9/. 
6K7 
6K8  7/6 
eG7 .. 7/6 
6V6 • • 6/6 
DAP %  9/. 
DP9(1..  p/-

1/1.96.. 9. 

EABC808/6 
ECCA4  6/5 
ECF80  0/0 
E17I-82 10/6 
EeL80  10/6 
EPP'  9/. 

Er86  12/6 
8/-

E1,41  9/6 
ELM  8/6 
EV51  9/6 
E V88  10/-

E281  7/6 
11014  to-
PCC84  6/6 
PCF80  9/5 
PCL83 12 6 
P1.81 12 6 
PL82  96 
P1.83  10 6 
PY80  76 
PY81  96 
PY82  76 
U25  12 6 

SPECIAL PRICE PER SET 
IRS. 1T4, 185 or 384 or 3V4, 26 

DIC96.  DP96.  1)AF96,  DL96.  35 -6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5. 32 6 

JASON  FM TUNER UNITS 
(51-105  Mc.) 

1>esigner-approved kits of parte for these 
quality and highly popular tuners available 
as follows: -

STANDARD  MODEL  (P WD -aa  pre• 
simply  extensively  advertised.  COM-
PLETE KIT. 4g115. P. & P. 2/6.  Set of 
4 spec. valves, 20, 

LATEST  MODEL  1FMT21 -attractively 
presented shelf mounting unit in enclosed 
Metal Cabinet with Built-in Power Supply. 
COMPLETE KIT,  £7.  P. a P. 3 0. 
Set of 5 spec. valves, 37/6. 
MODEL PPV2.  Self-powered Switch 
Tuned 111-132-B3 AM/FM Unit.  5 pre-
set stations, AFC and AGC circuits. 
Complete  Kit  Incl.  ready-built  and 
valved Turret Tuner, 413/19/6. T. & P. 
3/6.  4 spec. valves, 32/6 extra. 

iner.CIIRY 2 similar to JTV2 less power 
pack.  Complete  Kit  Inc.  ready-built 
turret unit 10 sus. P. & P. 26.  4 spec. 
vol V.'S 

NE W  JASON  COMPREHENSIVE  P.M. 
HANDBOOK, g 6 potd free  48hr. Align-
ment Service, 7 6.  P. a  :1 11. 

MAINS  TRANS.  AND  QUALITY 
OUTPUT TRANS.  MM.  our 0,4,1 
workshops to top rrAlie 51011.  Fully 
Interleaved and impregnated. Enquir-
ies welcomed for antall production 
runs, prototypes or iirliridual joh0 

RECORDING TAPE BARGAINS 
EMI tot grade.  Brand new sealed boxes. 

Standard  Loos Play 
3in., 175ft. .... . . .......  7.  250ft.   9,. 
Ills,, 6110ft   19 -  850ft.   
blin., 81011.    25 -  1,20oft.    31 6 
711n., 1,20011.   31 b  1,80011.    

SPARE REELS: Emitape, 1111 , 1.0,1.1  4in• 3 -: Sin 38; 511n. 4/-; 71n. 4/6. 
SPECIAL PURCHASE.  Famous manufacturers, lit grade tape, In sealed white 

boxes 
Standard  Long Play 

Ills.. 60011.   15-  850t1.   19 6 
SIM., Pi5Oft.    16'6 1,2001t.    22 6 
710.. 1,20011.   21,-  1,800ft.    32 6 

Piss, k. Tape Reels, special offer.  Manufacturers' surplus.  31n. 2/9, Sin. 3!-, 5I in. 
3 3. 7m• 3 6. 

2 WAVEBAND CAR RADIO KIT 
12 v. operation Med. & Long Waves 

Modern  Ilevelopinent  it the  famous  Brimar 
Hybrid  vibratoriess  car  radio  circuit.  Five 
latest type Brinier low voltage valves and power 
transistor.  R.F. stage and permeability pee. 
aligned Cyldon Tuner Unit provide extremely 
good sensitivity ant signal noise ratio.  Printed 
circuit for easy construction and 7 x din. elliptical speaker for fidelity output. 
Self -contained in neat metal cabinet 8 x 7 x 2jin.. with attractive calibrated dial. 
Speaker and power transistor stage mounted separately approx. 8 x 5 x 310. 

Instruction booklet and parts list available.  36 poet free. 

Reco m mended Buy 

Constructor! 
TRANSISTOR PORTABLE 
Famous inantilat•turers 6 • I design based on Mallard 

and G.E.C. developments.  Protte I circuit. 6BVA 1st 

grade transistors, X A102, X A101 NI. 0A70  X13103, 

21C101 (2) or equivalents  Q .Ilty components only 

supplied tO ensure bent results at attractive prim. 

Net of 6 BOA Tranaistors and Diode. P. & P. 6.1.. • 70/-
Printed Circuit, Lit.'s 131, Ow. coll. Driver Tra m. and Ferrite rot aerial. P. & P. lid 

Resistors Condensers. Twin Gang and Volume control.  P. & P. 1/6   

7 . tin. Quality 35 ohm matching Speaker.  P. a P. 1/6 

Or 
l'omplete Kit at special otter ONLY (post free)   18/19/6 
Handbook and Circuit details, post free    2/. 

KNOBS.  Modern Continental types, walnut and ivory. 
I lin. Ii.. with GOLD RING V- es.  Ditto with GOLD CENTRE 1/3 ea. 
Ii,,. dia. with GOLD RINGS 94. ea.  Ditto with GOLD CENTRE 1.01. ea. 
LARGE STOCKS -SEND YOUR ENQUIRIES. 

CRT FITE ISOLATION TRANSFORMERS 
New Improved types, low capacity, small also and tag terminated. A.C. 200/250 v. Sec. 
.,n'locies Nil, *25... a 50 % BOOST for 2 v., 4 v., 6.3v., KS v., 12 v. or 13 v. tubes. 
12 6 each.  P. & P. 1;6. 

COAX 80 ohm CABLE 
Now only 6d. a yard. 

!Itch grade  low  loss Cellular Air 
Space 1  IN•lytht•ne  tin.  diam. -
Fall... 111 I r 

BARGAIN PRICES  SPECIAL 
LENGTHS 

211 yob, ..  9 - P. & P. I/O 
40 y.lot   •  17 6 P. * P. 2/-
60 yds.   25 - P. & P. 3/-
coaa Pia,. 1 -; Coat Sockets. 1/-: 
t ',limier, 1 3; '  Llile End Sockets. 1/6 
Outlet Box..s. 4 6. 

RE-GUNNED TV TUBES 
NEW REDUCED PRICES 
PRICES REDUCED AGAIN -

12 m onths' guarantee! 

All tubes rebuilt with ne w 

heater, cathode and gun as-
se mbly -and no w all tubes 
are co mpletely rescreened 
and alu minised at no extra 

cost.  Reconditioned virtu-
ally as ne w. 

I2in.  £5,  I4in,  L5/5/-, 
I7in. £5/10, etc. 
Exchange Allowance on old 
tube -IT SI-, 14/17- 7/6. 

Carr, and ins. 10/-.  Compre-
hensive stocks- quick delivery. 

51/6 
87/6 
85/-

CONDENSERS- -Silver  Mai  AU  peel 
values, 2 pi. to 1,000 pl., 64. each.  Ditto 
ceramics 94. each.  Tubular* 450 v. T.C.C. 
etc., .001 mId.-01 and .1 350v., 94. each. 
.002-.1 500v., 1 - each.  .25 Hunts 1,6. .5 
T.C.C. 1 9.  .001 (Ikv. 5 e. .001 20 kr. 9 6. 
RESISTORS -FULL  RANGE  Ill ohms - 
10 megotima 20 %, 5 w. and & or. 3d,, I se. bd. 
(Midget type modern rating), 1 w. gd., 2 w. 
94., 10 % Hi-fitab. I w., SL, 5 w., 76.,5% 
i  96.  1111. ATA.B. Ite,, 116 (so-toc 
ohms 2 to. 

PRE-SET W W POTS. T/V type, 25 ohms-
50  ohms 3 -. 50K -2 Meg. (Carbon W O. 
SPEAKER PRET -Expanded Bronze ano• 
dimed metal 8 x 815s., 2/3; 120 8In., tc-; 
12 • 12in.. 4 6; 12 x 161m, 6/-; 24  12in. 
9 -; 36  itlitia 13/6, etc., etc. 

TYGAN FRET (Contemporary pat.), 120 
12i,,. 2 -; 12 • I)lin., 3/..; 120 241n. 4/-; etc. 

LOUDSPEAKERS -P M.  3 ohms.  251.. 
El,,,'. 17-6; 31111. /3004101411111. lee; 
Rola, 17,6; tiin. Mac, 1818; 70 41n. Good-
111A 111/ Elliptical. 18/6; Sin. Rola. 20/-; loin. 
R. and A..  W.11.-HF1012, 95/-; 
12111. Plessey IS ohms with 6/4in. Tweeter 
Kiel Cross Over Filter, 97.11 

Electrolytics All Types New Stock 
TUBULAR  CAN TYPES 

25 25 v. 50 12 v.  1 9 8 • 8 450 v.  4,6 
50 50 v. 100 25v. 2 - 32 • 32 275 v.  4 6 
8 450 v. 4 350 v.  23 50 • 50 350,.  66 
16  16 450 v.  5 6 80 • 2.50 275 '.12 6 
32 • 32 450 v.  6 6 100 • 200 275v. 12 6 

Comprehensive range in stook. 

VOLUME  CONTROLS -5K ---2  Negotiant. 
ALL LONG SPINDLES. IllittiET TYPE. 
II,,,. diatii.  Guar.  I yr.  LOG or LIN. 
Ratios less Sw.. 3  OLP. 8w.. 4 5,  Twin 
gang stereo controls less Sw., 6 6.  D.P. Sw. 

7 VALVE AM/FM RADIOGRAM CHASSIS 
Valve  Line-up:  ECC85, 
ECH81,  EF89, EABC80, 
EL84, EM81, EZE10. 
Three Waveband and Switched 
Gram  positions  Med.  2011. 
510 1 10.. Long 1.110(1.2.000 m.. 
VHF FM 00-95 Mc. a. Philip.. 
Continental  Tuning  insert 
with permeability tuning on 
FM and combined  A W FM 
IF transformer., 460  Re s. 
and  10.7 Mc..  Dust core 
tuning  ail  coils.  Latest 
circuitry including AV(' and 
Net.  Feedback.  Three  watt  output. 
Re mit ivity and reproduction of a very high 
standard. Chassis size 135  Olin. Height 7110. Edge 
Illuminated Riau dist 115 x 3Iin.  Vertical iminter. 
Horizontal station names.  Gold on brown background.  A.C. 200230 I. operation. 
Magic eye tuning. ft 
Aligned and tested ready for lite.  E 13 . 10 . 0 Carr. & Ins. 5/-
Complete with 4 Knobs -walnut or ivory to choice.  Indoor FM aerial 3 6 extra. 
Dint. Rola (Heavy Inityl    
Sin. tiootinutroi special cone    21 6 

Post & Pkg. 1 0. 
As previously announ..ed fresh supplies are now being received, hat UR regret mune slight 
delay may be experienced in fuldlling orders for this popular item. 

O NLY A FE W ITEMS ARE LISTED FROM O UR COMPREHEN-
SIVE STOCK.  W RITE N O W FOR FULL BARGAIN LISTS, 3d, 

Complete Kit 
Bargain Prim. 

£12.19.6 P‘,P 

Terms: C. W.O. or C.O.D., Post and packing up to 42,. 7d.; 
Ilb. III; 31b. 1/6; 51b. 2/-; 1016. 2/9. 

RADIO COMPONENT 
SPECIALISTS 

70 BRIG8TOoK RD., THORNTON HEATH, SURREY 
Established 1946. 

Te/  T1-10 2188. Hours. 9 a.m. -6 p.m. 1 p.m. W ednesday. 
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NEW! 10,000 0.P.V. MULTI-TESTER 
ON BOTH AC & DC 

M O DEL EP-I0K.  Outperforms instruments many times its size and  pr,ce 

FULL-SCALE RANGES:  UNBELIEVABLE BARGAIN! 
D.C. VOLTS: 0-6, 0-30, 0-120, 0-600, 0-1200. 

A.C. VOLTS: 0-6, 0-30, 0-120, 0-600, 0-1,200. 

D.C. CURRENT: 0-120 t.A, 0-12M, 0-300M. 

RESISTANCE: 0-20K, 0-3 Meg. 

DECIBELS: -20 to  63 in five scales. 

CAPACITY: 50 iatIF. to .010F. and .0014F to 
15 inf. 

OUTPUT RANGES: 0-6, 0-30, 0-120, C-600, 
0-1,200. 

A revolutionary new Multi-Tester.  A complete 
wired and tested instrument (not a kit) incorporat-
ing extra large 31in. meter face and unique slide 
range switch. Can be conveniently carried in the 
pocket and features unusually sensitive 10,000 
ohms per volt A.C.-D.C. meter, 1% precision 
resistors, and largest meter ever placed on an 
instrument this size.  Single easy to use range 
selector switch, can be appreciated by the novice 
and engineer alike. Complete with colour coded 
test leads and battery.  Size:  x 3ein. x lin. 

Model EP-I0K. £5119 16  P. & P. 3/6. 
ONLY   

VARIABLE TRANSFORMER M ODEL B-b 
Input voltage 230 V. 
continuously  variable 
output from 0-260 v. 
current rating 5 amps. 
Model B-5 is of ad-
vanced mechanical de-
sign offering long life, 
moderate temperature 
rise,  high  efficiency 
and linear output volt-
age.  Direct-reading 
dial with large white 

numerals.  Supplied complete.  Delivery is 
immediate from stock. ONLY £9. Carr. 10/-. 

I
SLIM CRYSTAL MICROPHONE M ODEL 100-C.  A unique design 
offering  tremendous  value.  Has 
detachable 7ft. shielded cable and 
muting switch. 
Smooth wide range response 60-
10,000 CPS.  Sensitivity:  52 db. 
High  impedance.  Satin  chrome 
finish  metal case.  ONLY 32/6. 
P. & P. 2/6.   

AMERICAN LIGHTINE1GHT HEAD SET 
They're High arid Low Impedance! 

These H.S.30 phones are 
the  smallest  used  by 
U.S. Air Force. 7.50(1 imp. 
using soft rubber minia-
ture ear moulds for maxi-
mum  music  and  voice 
reproduction of the finest 
quality. Supplied free is a 
small  transformer  unit 
with cord and plug which 

so-ps impedance up to 4,0000. 0nly15"- PAP. 2/6 
St, ndard High Resistance Phones, 12 6.P. 81 P. 2/6 

U.S.A. 
DYNAMOTORS 
manufactured  by 
EICOR (as illus.). Input 
12 v., output 400 v. at 
180 mA.  Size 7 x 4 
x 41in.  Brand new 
45/,  P. & P. 3/6. 

WIRELESS SET No. 19 

Tn;io po   1 Cover-
ing 2-8 Mc/s. 
(37.5-1 50 
m  ), and 
intercom. am-
plifier.  Com-
plete  with 

15 valves. 500 micro-amp  check and tuning 
meter, circuits, and ins   ion book. ONLY 
65/..Carr. 10/-., 

BC-221 HETERODYNE CRYSTAL CON-
TROLLED FREQUENCY METERS 

Freq. range: 125 kc/s to 20 Mc/s. Calibration: 
Individual Calibration Books with numerous 
Crystal Check points. 
Accuracy: 0.01 % or 25 cycles. Power Supplies: 
6 v. and 135 v. batteries. Size I4in. x 10ein. x 
9}in.  Weight 43 lbs. 
Offered for th• first Um* at  &GC  CARR 
the ridiculous price of Only  " O.  PAID 

SUB-MINIATURE TRANSFORMERS 
Here  is outstanding 
value in transistor 
transformers consisting 
of one Driver Trans-
former and one Output 
Transformer.  Ideal 
pair for miniature 
transistor portables, 
etc. 
Driver Model L144: Primary: 20k. Secondary: 
1k. Centre Tapped. Ratio: 5 : 1. 
Output Model LT700: Primary: 1.2K. Centre 
Tapped.  Output: 3.2 ohms.  Ratio: 20 : 1. 
O NLY 9/6 per pair. P. & P. 1/6. 

R.C.A. AR-88D RECEIVERS 
SPECIFICATION: 
Range: 540 kc/s to 32 Mc/s in 6 bands. 
Power Supply: 110/260 v. A.C. 
Power Output: 2.5 W into 2.5 or 600 ohm line 
or H.I. Headphones. 
Sensitivity: From 15 to 2.5µv per 500 mW. 
Image Ratio: From 1,000,000 at 60 kc/s to 200 at 
28 Mc/s. 
Circuit: Two R.F. stages (65G7); Oscillator 
(615); Frequency Changer (65A7); Three I.F. 
stages (6S17); A.V.C./ Detector (6H6); Noise 
Limiter (6-6); Audio Amplifier (6517); Power 
Output (6K6); B.F.O. (6-5); Vol'age Regulator 
(VR-ISO); Rectifier (5Y3); I.F. -455 kc/s. Size: 
191 x 11 x 19fin. FULLY GUARANTEED. 
ONLY £39/10/-. Carr. 50/-. 

OSCILLOSCOPE M ODEL 74 

This basic scope repre-
sents one of the finest 
buys we have ever made. 
Contains Brill iance,Focus. 
Gain and 2-speed time 
base controls. Separate X 
plate terminals.  Signal 
generator modulated at 2 
frogs. over 150-255 Mc/s. 
Complete with 12 valves, 
VCR I39A tube, internal 
A.G. power pack and 

complete circuit and technical details. 
ONLY-97/6. Carr. 12/6. 

TELEPHONE PICK-UP COILS 
MODEL FC-8 Induc-
tion Pick-up coil en-
abling conversations to 
be picked up without 
tapping of wires or 
special telephone cir-
cuits.  Simply place 
telephone on the pick-
up platform and connect lead to the input of 
any medium gain amplifier or direct to any tape, 
disc, or wire recorder.  Brand new complete 
with 5ft. shielded cable.  Requires no Electrical 
connections - offers  virtually  unlimited  use. 
ONLY 16/-.  P. & P. 1/6. 

OF - -•••• =-

filr ‘ .1,0 
T51.11 .11. 

N .V. CI .. 

MAINS PORTABLE SOLDERING IRONS 
Model SP-I.  30- ..., ==8: =1 :92 
watt Portable Hand 
Soldering Iron. The 
1   smallest -
coolest 30-watt iron 
available. Especially suited for precision wiring. 
Highly stable heat characteristics assure long 
life and safety in use.  Features a removable 
handle that may be used to cover the tip and 
barrel to permit the iron to be carried safely 
even while hot. 
Supplied complete with vinyl bag, lead and plug. 
ONLY 18/9.  P. & P. 1/3. 

SIGNAL GENERATOR SWO-300 
Freq.  Range:  150 
kc/s-150  M O  on 
fundamentals  (6 
bands),  150  M O-
300 M O on har-
monics. Calibration 
Accuracy  within 
1 per cent. Modu-

lation Internal and 
external.  Attenuation: To-40 db.  Output' 
Facilities for high and low.  Power Supply 
Internal 230 v. A.C. Size: 7 x 10 x Sin. Corn-
pieta with test leads and instruction manual. 
ONLY £14/19/6.  Carriage 5/6.  Fully guar-
anteed. 

PORTABLE TRANS/RECEIVER No. 18 

RELDA BREAKS THE TAPE RECORDER 

M 71/ Ordcrs 

(DEPT. W.)  32a C OPTIC STREET, 

LO N D O N, W.C.I 

A self-contained Trans/Re-
ceiver for Telephone and 
C. W.  Range approx. 10 
miles. Frequency 6-9 Mc/s. 
(50-33.3 metres).  Valve 
line-up: 3 ARP-I2, I AR-8, 
1 ATP4. Complete with 
aerial. H.T. and L.T.rneter 
and all accessories. Weight 
201b.  Size 8 x 10 x I7in. 
ONLY 80/,  Carr. 10 - 

PRICE BARRIER! 
NE W! Model TR-125 Transistorised Portable Tape Recorder. 

Size only 6in. x 81in. x 21in. and weighs a mere 21 lbs. Fully transistorised complete with 
mike, earphone, built-in speaker and amplifier. Powered by three inexpensive batteries. 
Twin track recording at 31 I.P.S. for maximum economy.  Records and plays for over 
one hour on standard 3in. reel. (34 minutes each track.) The TR-125 is 
a precision miniature tape recorder which slips easily into a brief case or 
handbag.  Utilises advanced transistor circuitry and built-in 2in. x 3m. 
P.M. speaker and amplifier. Engineered for ease of operation. All controls 
are accessible on front panel. The magnificent two-tone plastic and metal 
case features a carrying handle and snap open top for fast, easy tape loading. 
Complete with batteries, tape and accessories. 

ehL .1,1j 

ONLY 

16 gns. 
Post paid. 

Callers: 

87 T OTTE N H A M C O URT RO AD, 
LO N D O N, W.I.  M US. 9606 
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Elecironics,LEET„lid DEPT. B 

152/3 FLEET ST., LONDON, E.C.4. 
Telephone: FLE 2833 

Business hours: Weekdays 9-6.  Saturdays 9-1 

STOCKISTS FOR THE FOLLOWING 
AMPLIFIERS,  STEREO  AND 

M ONAURAL, BY. 
VERDIK  QUAD 
ARMSTRONG  LEAK 
ROGERS  W.B. 
DULCI  etc. 

V.H.F. TUNERS BY 

ARMSTRONG 
LEAK 
QUAD 

T.S.L. 
DULCI 
ROGERS, etc. 

HI-Fl SPEAKERS BY: 
GOODMAN  W.B. 
PLESSEY  T.S.L. 
W HARFEDALE  G.E.C. 
LORENZ  etc. 

THE TRANSISTOR SET YOU ) 
HAVE BEEN WAITING FOR 

THE "FLEET 6" 
The " Fleet 6," a wow of a transistor set that really gets the stations. New design 
6 transistor superhet pocket receiver, using 6 guaranteed first grade transistors 
plus sensitive diode, push pull output, medium and long wave bands, new type 

printed circuit, high Q internal ferrite rod aerial, 2iin. high flux speaker, provision for car 
aerial, overall size 6/ x 4+ x I+. Simple to follow instructions. All components guaranteed. 

service after sales. This is equal to many manufactured sets at double the price. All components 
including cabinet, transistors, speaker, circuit etc., only 01/1916, complete. Post and pkg. 3/6. PP4 Battery 2/- extra. 
Due to overwhelming demand from last month's advert, we have been able to reduce this receiver from 011916. All 
components sold separately. Send S.A.E. for details. Circuit and Instructions 2/6 post free. 

- 

THE SUPER SIX TABLE MODEL 
The "Super 6 " Table Model Transistor Receiver using six Mullard latest top grade transistors, printed 
circuit, medium and long wave bands, SOO M/ W push pull output, 7 x 4 High Flux Speaker, high Q ferrite rod 
aerial, calibrated direct drive, beautifully polished cabinet, gilt trimmed, size I8in. xflin. x 5fin. Using Long-
life power pack battery. All necessary components including easy to follow instructions and theoretical 
circuit, £9/151- complete post and pkg. 4/6. Battery extra. All components sold separately. Send S.A.E. for 
details. Circuit and Instructions 2/6. 

BUY NOW!!! 
Definitely the last of the remaining 

stocks of the 

AVANTIC  BEAM -ECHO 
HI-Fl  EQUIPMENT 

SP2I STEREO PRE-AMP 
CONTROL UNIT 
A twin channel pre-amp control unit, has 6 
inputs for each channel INPUT SENSITIVITY 
for 250 M/V or 1.5 V output TUNER 100 and 
250 M/V. Tape 100 M/V flats 250 M/V. PICK-UP 
5 and 50 M/V.  Frequency response: 40 cis. to 
15 KO. TAPE O UTPUT 50 M/V., continuously 
variable  bass  and  treble  controls,  loudness 
control and stereo balance control.  Power 
required 6.3 V. at 1.3 amp. A.G. 350 v. at 5 M/A 
D.C.  Will match any hi-fl amplifier.  Manufac-
turer's price £28/10/- . O UR PRICE now £16/19/6 
Carr. and packing 10/, 

AVANTIC PL6-2I 
High quality monaural power amplifier and pre. 
amp. compactly housed and suitable for shelf 
mounting or cabinet.  Two EL84 three EF86, 
one ECC83, one EZ81.  20 watts peak; speaker 
impedance, 4, 8 or 16 ohms.  Sensitivity: 4M/V 
on pickup, 3M/V on tape. 100M/V on tuner. 
Intermod. distortion  10„ at  IO W equivalent 
Sinewave output.  Maker's price £2.81101-. 
O UR PRICE 19 gns.  Post and packing 10/.. 

AVANTIC SPAII Stereo Amplifier 
A twin channel amplifier and pre-amp., push-
pull output.  IO W peak each channel, rumble 
filter speaker  impedance 4, 8 and 16 ohms, 
Tape output: 100M/V.  Continuously variable 
treble and bass, stereo balance control.  Input 
sensitivity: for 7W, 100M/V radio; 100M/V tape; 
650M/V pickup.  Manufacturer's price 28 gns. 
O UR PRICE 19 gns. Post and packing 10/, 
STEP II stereo pick up pre-amp. unit £4/1416. 
P. & P. 2/6. 

AN OTHER SPECIAL HI-F1 STEREO OFFER 
Theifamous 5P21 Stereo Pre-Amp. Control Unit 
specification as above with 2-10 watts ultra linear 
power amplifiers, push-pull output, sensitivity 
40 M/V for 10 watts output.  Harmonic Dis-
tortion for 10 watts at 1,000 CPS 1"„.  Hum, 
75DB at IO W, output impedances 3,8 and 16 ohms 
Spare power for tuner 250V at 35M/A and 6.3V 
at 2 amps, voltage 200/250 A.G.  Valves EF86, 
ECC83, 2-EL84, EZ8I, the 3 units making a high 
quality stereo combination.  O UR PRICE 
£39/17/6. Carr. and packing 30/-. 

THE POPULAR 
"VERDIK QUALITY TEN" 
10 watt push-pull ultra linear Hi-Fi amplifier with 
pre-amp. control unit.  Amplifier Valves EF86, 
ECC83, 2-EL84, EZ81.  Sensitivity 40M/V for 10 
watts, output impedance, 4, Band 16 ohms, spare 
supply for tuner, 200/250V, A.G. Pre-Amp. valve 
EF86.  INPUTS Radio 100M/V, tape 100M/V. 
GRAM LP SOM/V, 78 60M/V, MIC 10M/V, output 
socket for recording direct to tape recorder 
Treble between -10DB and -f- I2DB at IOKC/S. 
BASS between - IODB and -1-12DB at 20C/S. 
Finished in grey, green, stone enamel, controlpanel 
in gold lettering, fully guaranteed. Original price 
20 gns. O UR PRICE £14/19/6. P. & P.7/6. 

A FEW ONLY!  STEREO REPRODUCERS 
3 watts each channel.  Using 2-ECL82, I-EZ80, 
separate balance and tone controls, volume on/off 
switch, designed for crystal pickup, two tone 
cabinet 13 x 11 x Sin., blue and grey or beige 
and grey. 2 matching corner speaker cabinets 
10in. wide, 20in. high, 7in. deep, with 8 x Sin. 
Hi-Flux  speakers  complete,  price  £13/19/6. 
Carr. and packing 7/6. 
* ***** ****** ********* * 
* DECCA PORTABLE AMPLIFIER.  As * 
* supplied  in famous  DECCAMATIC  III. * 
* Complete with small cream knobs.  Full * 
* range tone and volume controls  Employs * 
ECLE12 valve, Metal Rectifier. Size 3 x 3f x 

* 81 in. Only 59/6 plus 2/6 P. & P 
* SPECIAL CELESTI ON 8 x 6in. elliptical * 
* high flux loudspeaker to fit. 25/- plus If, * 
* P. & P. 
* ******* ***** ******** * 

THE NEW JASON range 

for CONSTRUCTORS 
JTV2 Tuner completely assembled ready 
for use £25171-. 
FMTI FM Tuner. In kit form for cabinet 
mounting. One of the most popular tuners. 
Up to 60 miles normal range.  Including 
valves £6/5/, Power pack kit £2/14/9. 
FMT2. In kit form with free standing case 
with power pack. Including valves £811916. 
FMT3. Variable tuner 88-108 mc/s. Variable 
AFC control dual limiters, approx. 80 mile 
range, including valves £10/19/6. 
JTV2 Tuner self powered switched tuner 

5 for FM and TV sound. Both BBC and iTA 
k as required, including valves 113/19/6. 
MERCURY II switched FM/TV sound tuner 
in kit form for building into cabinet, in-
cluding valves, (10/10/..  Power pack kit, 
/2/14/9. 
EVEREST 6 s/het transistor portable, p/pul I 
output,  high  quality speaker,  matched 
transistors. neatly designed case, aerial 
input for use in car, complete kit £13/19/9. 
EVEREST 7 transistor sihet portable, p/pul I 
output, high quality speaker, extra RF stage, 
neatly designed cabinet, aerial input for use 
in car all components complete /15/1819. 
2/6 post and pkg. on all the above, S.A.E. 
for details. 

A SNIP FOR CONSTRUCTORS 
Build the Labgear Audio Output meter. Two 
ranges -25 milliwatts to I watt. 1 watt to 100 
watts.  Accuracy 5  Input impedance 3, 15 
and 600 ohms. Printed circuit. All components 
including 0-1 MA moving coil meter and silver 
hammertone enamel case.  Kit complete with 
instructions 59/6, post and pkg. 1/6. 
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0'' D  5TREET 

r 
23 Tottenham Court Rd., London. W.1. Tel: MUSeum 3 4 51 2 

4-SPEED PORTABLE SINGLE RECORD PLAYER 
MAY BE BUILT 9 GRIc  Plus 66 
FOR ONLY  U. P & P 

Consisting of: 
rhe New EMI 985 4-speed single 
Player   £4  9 11 

2 valve Printed Circuit Gra m. 
Amplifier   £2 15  0 

Bin.  21in.  Elliptical  Speaker 
L 1 1 0 

Portable  Case —finished  rexine 
covered red and white polka 
dot   El 15  0 

All ite ms available separately if 
required. 

6-TRANSISTOR POCKET 
SUPERHET 

MAY BE Plus 2/6 
BUILT FOR  E8.19.0 p. & P. 

PP3 Battery extra at 2/6. 

This Receiver uses the most up-to-date printed 
circuit method and construction is simplicity 
itself with the aid of the point-to-point instruc-
tions supplied, using 6 Transistors and one 
Diode and internal Ferrite Rod Aerial, with 
provision for Car Radio Aerial.  Full medium 
and long waveband coverage and when con-
structed the Receiver is housed in an attractive 
leatherette Case size 61in. x 41in. x 

1 THE  Petit e 
PORTABLE 
MAY BE E7 7 0 P.  P. BUILT FOR  • •  3/, 

Batteries extra. 
H.T. 10- ITYpe 11126) or 
equivalent). 
L.T. 1/0 (Type AD 35) or 
equivalent. 
• High Q frame aerials. 
• High sensitivity on both 
wavebands. 

• St. ,  ,,ng ware  superhet circuit. 
• In.',  r,  lie  • Size only o8 x4511,. 
• Weight including batteries 5111i.  • 4 valves of the 
economy type. 

RECO R D  CH ANGE 

The SUPER 60 
6-Transistor Battery Rece.ver 

MAY BE 
BUILT FOR  L9.15.0  . 
Beer-Rauh, PPlii Bantry F:rtra I . 

STAR  FEATURES, — 
* Six lot grade Mullard Transistors 
and one  Diode. 

* Internal  Ferrite  Rod  Aerial. 
* 7in.  x  4i5.  Elli ptical  Speaker. 
* Printed Circuit. 
* 500  mW  Push-pull  Output. 
* Full medium and long waveband 
Coverage.  * Full point-to-point uuttreettosu asp-

* Calibrated Direct Drive Dial Drive  plied. 
Assembly.  * Dimensions 113in.  • 7 lan.  x 

The Receiver in housed in an attractive contemporary mahogany finished .tbittet trimmed 
with gilt, supported by gilt stands. 
The Receiver will operate lot 114..,, , Its on one 9• ,.9 

Instruction Book separately at 2 6 P.P. 

Introducing 

TheNEW EMI 985 
4-SPEED TURNTABLE 
UNIT COMPLETE WITH 

PICKUP 
a Plus 3/6 

PRICE  89 u p. p. 
.t,,  u.,  r• :table  and 
IlleN VvIISIVe trot suitable for 
Recant Player.. 01111 Radio-
grams, a heavy Olin. dia. 
Metal  Turntable  with  low 
flutter performance, 5-position 
I Switch,  4 speeds and on. 
I ivory finish with red TIT mat. 

BATTERY ELIMINATOR 
Housed in two con-
tainers which are to 
I replace AD 35 and 
B126 Batteries. 

„.  I MAY BE  .17/6 . 
O  fifMIER  BUILT FOR *. 

Plus  2-  P.  &  P. 
Only suitable for use 
with  DK96  Series 
valves.   

AMERICAN C.B.S. RECORDING TAPE 
Brand new, fully guaranteed and witb Leader Tape — 
SO M. an 51n. Spool   16 6 
I.2oott. on fif In. Spool    
1..00ft. on bun. Spool D.P 
1,20011. on 71n. Spool    
1.100ft. on 71n. Spool LP  
Plus I /- per Spool P.  P. 

M R I As, 4-010eed 

42 6 
25 -
32 6 

OUTSTANDING 
BARGAIN 
OFFER 

The Kapura Model Ul 51u11,-

meter for only 
(complete with  59 6 
Leads). P. & 

A truly efficient )1, ter for the enthunlastf sensitivity 
1,000 ohms per volt A.C. and D.C. mimes (At' , 1/C) 
0-10-50-250-500- 1,000 v. D.C. ounent 0-loo..00 
0-1 nt ,a. lot D.C. 11-10 v.). Reaistance I-2,1100 ohms 
(centre 24 ohms). toe-Silo K. (centre 2,400 And.). 
Size 51n. v 3in. x 21i0. Brand new in manufacturers' 
original &mei. 

TAKE ADVANTAGE OF THESE 

DRAMATIC PRICE 
REDUCTIONS 

AVANTIC SPAII Stereophonic Amplifier. 
Technical  details:  power output (each 
channel) 10 watts peak, L.S. impedance, 
4, 8 and 16 ohms. 6-position input selector, 
bass, treble, volume on/off controls, stereo 
reverse switch, phase reverse switch, stereo 
balance  control,  P.U.  balance  control. 
Dimensions 141 x 81 x 4in. Original price 
28 Gns.  P. & P. 7,6.  OUR PRICE 
19 Gns. 
AVANTIC  PL62I  20-watt  monaural 
Amplifier,  frequency  response  10  c/s-
30 Kc s I dB. 'LS. impedance, 4, 8 or 16 
ohms. Dimensions 14in. z 8j in. it 71in. 
Original price 29 Gns. P. & P. 7/6. OUR 
PRICE 19 Gns. 
AVANTIC STEPII.  Stereophonic Mag-
netic  Pick-up  Amplifier  Unit.  Price 
E4 4 -. 
SP21.  6 inputs for each channel, bass, 
treble, volume control, on/off stereo/3D/ 
reverse stereo switch, stereo phase switch, 
low pass filter. Power requirements 6.3 v. 
at 1.3 A., A.C. 350 v. at 5 rnA. D.C. dimen-
sions 141 x 9 x 4in. Original price £28'10:-. 
OUR  PRICE  £16196. 
All this equip ment is Brand New and in 
manufacturer's original sealed cartons. 
Full descriptive literature available. 

'THE MID-F1' 
A NE W DESIGN 4 
WATT AMPLIFIER 
KIT 
MAY BE 
BUILT FOR FOR 

Plus 3/- P. & P. 

A new circuit for the home constructor requiring a amid 
quality .e.ilurn-rnwered Amplifier for reproduction of 
Records or P.M. Broadcasts.  Technical Specification.: 
separate bass and treble controls.  Valve line-up RPM. 
ELA.4. EZSti.  Voltage adlustment for A.C. mains from 
2110 250 volt, 3 or 15 ohnd inusulance. Negative feedback. 
I Sloe 7 lx Sin, overall height am.  Silver-hammered 
finished Chassis. 

RS 

Batt CA8. 4-speed with stereo cartridge 

Garrard RCI 11 3-speed Changer    

Garrard RC P20 Mk. 2. 4-apeed 

Garrard 14C121 413. 4-speed   
Garrard RCI21 Mk. 2, 4-speed. wind for stereo and with plug-in Head 

P.O P. 5'• on above units 

Also 309 Edgware Rd., 

£6 19  6 

£7 19  6 

£7 19  6 

£8 19  6 

£9 19  6 

£10 19  6 

SINGLE  PL AYE RS 
Garrard 48P 4-speed Player, complete with Pick-up and automatic stop . 
Garrard TA Mk. 2. 4•speed Player. wined for stereo. with plug-in Head  . 

A021109. 4-speed Player. with dimwit turntable and Microlift 
P. & P. 3(6 on above units. 

£6 19 
£8 10 
£10 10 

006 

TRANSCRIPTI ON  UNITS 
Garrard 301   £22 17  3  Garrard 4HP (Stereo) ..  £19  4 8 
Garrard 301 (Strobe turn-  Garrard 411P (003)  £18  9 9 
tablo)    £23 18 4  P 7 I. on  above units 

London, W.2. Tel.: Paddington 6963 
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TAPE RECORDER AMPLIFIER 

Compact  well 

£7.19.6 

'\ designed 5 valve 
•  amplifier.  Out-

  put  3.5 watts. 
Input tor Microphone, Radio and Gram. 
Size, 81 x 3 x 41in. Ins., carr. 4/6. 12 months' 
Guarantee.  Tenn- available.  Extras: 
Dial plate including - 1,ets and superimpose 
swileh, 3/0.  Knol , 2 6. 

RECORD PLAYER AMPLIFIERS 
12 months' guarant-

MK. 02 
Latest design in-
corporating 
negative  feed-
back, giving 4 
watts  undis-
torted  output. 
Valves: ECL82, and metal rectifier.  TOM' 
and volume control panel on flying cads. 
P. & P. 3/6. 
MK. D3  89/6 
As above de luxe model, with separate tone 
controls for treble and bass boost. P. & P. 
3/6. 
MK. DIS  39/6 
New  circuit  employing  ECL80  triode 
pentode output valve giving 3 watts output. 
A.C. only.  Mains isolated.  Single control 
for volume and on/off switch with knob. 
P. & P. 3/6. 

79,6 

DE LUXE 
TAPE 
RECORDER 

gns. 

Our price 

18 gns 
nitifully styli 

cabinet in Red and 
Beige.  Size:  141 x 13 x 91in.  Storage 
comp. in lid for tapes and mike.  Speed 
31 i.p.s.  2 controls.  Contains 7x 41,, 
elliptical speaker.  B.S.R. Tape Deck an. 
all extras. 3 months' guarantee. Ins. 
Carr. 12/6. Terms available. 

RECORD PLAYER  M.P. 4) 

164 gns 
Stylish cabinet 
by  famous 
manufacturer. 
Contains  4-
speed  auto-
ch a n ger 
•peaker  and 
a m pl ifier. 
Beautifully 
made-a cab-
inet of which 

you can be really proud. Stereo P.U. 
III extra. Carr. and Insurance 9/6. 

R.P.4.  RECORD CABINET  76/6 
As above. Cloth covered in contrasting 
colours.  Grilled front control panel. 
Size 15 x 19 x 81 in. deep. 

19/6 "AG OSY" RECORD 
PLAYER  CABINET 

Lxcilitninal otter.  A lightweight p.,it 
able player Cabinet in Rust or Crean, 
Famous manufacturer. Size 141 x 111 
61n.  Takes our single player; 2 control 
Amplifier; 5in. Speaker.  Post, Packing 
and Insurance, 5/6. 

B.S.R. MONARCH 
141  .111i ,H 

COLLARD CONQUEST 
4-speed antochanger. 

Insurance, ca m IL 

0.19.6 
E7.19.6 

EXTENSION 
SPEAK E RS 

19/9 
Sin. P.M. Speakers fitted into polished cabinets. Standard 
matching to any receiver.  (Complete.)  Switch and flex 
included.  P. & P. 3/9. 

seto' 
8/9cl 

Ex-manufacturer's salvage.  "Money Back Guarantee." 
5, 6 and 8in, round, and 7x 4in. elliptical and others. 

& P. 2/9. 

ELLIPTICAL SPEAKERS  15/0 
8 x 3in. and 7x 4in.  Brand new.  P. & P. on each 2/9. 

9d. EACH  VALVES 76 PER 
DOZ. 

Stocks to Clear.  Salvage Guaranteed 

1136, 3D6, 4D1, 6E37, 6B8, 65A7, 8D2, 9D2, 12V4, 1 
18, 75, 78, 210VPT, 2050, 2151, 7193, AR6, A  - 
DI, EA50, EB34, EF36, EF37, EF50, KT24, 
QP21, SP41, SP61, T41, TT11, VR21, VW48. 

2/9 EACH  30/- DOZ. 
6C4, 6F1, 6F12, 6F13, 6F14, 6F15, 6J5, 6K7, 7D5, 8D3, 
10F1, B36, DF66, EF42, EF91, EF92, EL32, KT81, 
KTW61, P61, PEN45, PEN46, U22, UF41, VP41, VP133, 
Z77. 

5/9 EACH  60/- DOZ. 
6D2, 6P28, 6V6, 6X5, 10P14, I2AT7, 20P1, ECL81, 
ECC82, ECC83, ECL80, EF80, PCC84, PCF80, PL81, 
PL82, PL33, PY80, PY81, UL46. 

7/9 EACH  85 - DOZ. 
5U4, 51'3, OCK5, 65L7, 6SN7, 1210, 10P13, 12c27, 201,1 
.1524, DH76, EBC33, ECH35, EL38, EL41, KT36, P230, 
111233, PL38, U76, W76. 

Post on I-7d.  Pau on 6-1/6  Post on 12 -2/6. 

14in. TUBES 35/-
(36/24) 

SALVAGE PURCHASE OF GUARAN-
TEED REPLACEMENT TUBES, Carr, 5 - 
- - - - - - - - - - -  -  - 

21 in. 

17 in, 

12, 14, 15 in. 

REPLACEMENT REBUILT 

T.V. TUBES 
2 YEARS' GUARANTEE 

Carr. & Ins. 15 6 

Terms available over 10 weeks. 

C6.10.0 

£5.10.0 

C4.10.0 

WITH 

OLD 

TUBE 

EXTRA WITHOUT OLD TUBE, REFUNDABLE IF OLD 

TUBE RECEIVED WITHIN 14 DAYS 

SOLO SOLDERING TOOL 

ONLY 12/6 
110 v., 6 v. or 
12 v.  (special 
adaptor for 200/  _-
250 v., 10/. ex-
tra).  Automatic solder feed including led 
solder and spare parts.  It is a tool for 
electronic soldering or car wiring.  Revolu-
tionary in design. Cannot burn.  In light 
metal case with full instructions for use. 
Post 3/6. 

BAKELITE 
CABINETS  2, 

Brand new.  Colour 
brown.  Attractive 
design. Size 12 x 7 x 
51in. Ideal for small 
receivers, converters, 
etc.  P. & P. 3/9. 

SLIDING DOOR CABINET  7 9 
Radio cabinet covered in imitation lii 
rexine. Suitable for small portable nun 
chassis.  Post and packing 3/9. 

-STUDIO 
TWIN 
DECK" 

29 

GNS. 

415 gns. 

lily Tape Recorder at this 
,iazing reduced price. 7in. Standard reels. 
Latest Studio 3-speed Deck, 11, 31, 71 
3 watts output. Attractive design cabinet 
in beige. Size 19in. x 13in. x 8in. Ins. and 
Carr. 12/6.  Terms available.  EXTRAS: 
Microphone 27/. Tape 251-. 

"PETITE" RECORD PLAYER 

JUST ARRIVED! 

Complete 17in. Television 
19 gns 

An excellent  15 valve  ex-Ren, 
Table Model. Famous manufactur. 
Tuned  B.B.C./I.T.A.  Guarant, 
12 months.  Personal  collecte 
or delivered by arrangement up , 
100 miles, special rate, or despatch. 
in 3 parcels for easy assembly, 26 --
Terms available. 

8 Gns. 
COMPLETE 

Portable 
player  in 
smart  2-
tone colours. 
Size 12in. x 
101in. x 6in. 

Contains 4-speed Single Player Unit 
and 8 x 3M. Elliptical Speaker.  Ins. 
and Carr. 9/6. Terms available. 

RECORD  PLAYER  CABINET  only 
29/9. MODEL P.1.5 as above. Ins, and 
cll.,- 4 ,; 

PLESSEY T.V. 
CHASSIS FOR SPARES 5/6 
56 resistances. 54 condensers. 13 valve 
holders.  4  transformers.  Chokes 
250 mA.  Metal rectifiers 300 volts at 
250 mA. Fuse panel.  Focus magnets. 

C.irr 7'6. 

DUKE & CO. 
(L O N D O N)  LT D. 

621 3 ROMFORD  ROAD, 
MAN OR  PARK,  E.I2 

ILF 6001 3 
Send tor a FREE CATALOGUE 

Liverpool St. St. -Manor Park -10 Mins. 
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VALvEs  vBirdaunadilyn e cvii; e icnkdeid-

and  guaranteed 
ACSPENDD 4 - 
AL60    6 
AP4   4/-
AR8   5/-
ARDD5  2/-
ARP3    3 
ARP4    3/6 
ARPI2   2/9 
ARP2I   5/6 
ARP24   3/6 
ARP34   4/6 
ARTH2   7/-
ATP4    2/9 
ATP7    5/6 
AU I    5/-
AU4    5/-
AW3    41-
AZ3I   8/-
BL63    6/-
BS4A    5/6 
8745    25/-
13798   40/-
B783   22/6 
CY3I   11/6 
D4I    3/3 
D77   4/3 
DA30   12/6 
DAF9I  6/-
DAF96  8/-
DD41    4/-
DETS   15/-
DF72    7/6 
DF9I    3/3 
DF96    8/-
DL92    6/-
DL94    6/-
DL96    8/-
DX25    9/-
EBC2I   8/-
EBC9 I   3/9 
E1232    S/6 
E1323   25/-
E1524    6/6 
EASO    1/6 
EAC9 I   4/6 

EB34    
EB9I    39 
EBC33 
ECS2    3 - 
ECC81   5/6 
ECC82   616 
ECC83   V-
ECCI34   7/-
ECC85   8/-
ECC9I   4/-
EC M)   8/-
EF22   7/3 
EF32   5/-
EF36    3/6 
EF37A   8/-
EF39    4/3 
EF50    2/6 
EFS4   3/3 
EFS5   6/-
EF70   4/-
EF73   6/-
EF80   5/6 
EF85  6/10 
EF86   9/-
EF89   7/9 
EF9I   3/6 
EF92   4/6 
EF95   7/6 
EL32   3/9 
E133   8/-
E1.35   8/3 
EL4I   8/3 
EL42   9/-
EL8I   6/-
EL84   7/6 
EL135  I0/-
EL91   7/6 
EM80    8/-
EN32    7/6 
ESU209   11/-
EY51 .   8/-
EY86   8/-
EY91   3/6 
EZ40   71-
EZ80   6/6 
EZ8I    6/9 
FW4/500 

All U.K. orders 

5 - 

GL450  10/-
GZ32    9/-
HL23    6/-
HL23DD  11/-
HL4 I DD 
HVR2   12/6 
KRN2A   19/-
K12   4/-
K731    8/-
KT32    8/-
KT33c   4/9 
KT44    6/3 
KT63    6/-
KT66   111/-
KT W62  • 7/6 
KTVV63  6/6 
MH4    3/6 
MH4I    5/-
ML4   4/-
MS/PEN 
NT37 
(4033A)  10/-

0D3    5/-
024    5/-
PCC84   7/-
PCC85   8/-
PCFO3   7/-
PCF82   8/-
PCL82   8/6 
PEN25  416 
PEN46   5/-
PEN65   6/6 
PEN220A  3/-
PENDD/1360 9/6 
PG7/5   I5/-
PL36   10/6 
PL8I   9/-
PL82    8/-
PL83    7/9 
PT25H   7/6 
PX4 ..   19/-
PY80    6/9 
PX25 
PY8 I 
PY82 
QP2I 

9/- 1L4 
7/-  !LDS 
$/-  I LNS 
6/- IR5    6/-

QP25    5/3 
Q575/20    619 
QS95/10    6/9 
QS108/45   6/9 
QS15(3/15   6/9 
R3    8/-
RIO  12/6 
REL2I   25/-
RK34    2/6 
RX235   10/-
SP2    4/-
SP4B    7/6 
SPI3C   4/6 
SP41    2/6 
SP6I    2/-
STV280/40  I2/-
5U2150A   4/9 
T4I    7/-
TP25   15/-
7711    3/-
7220   I6/-
U17   5/-
U18   6/6 
U27   8/-
US2   S/-
UL4I    V-
Ul..134    7/6 
UL85    7/-
UU9 .....   5/6 
VP23    3/6 
VP4I   5/6 
VR78   4/-
VR99    8/-
VRI05/30   7/6 
VRI50/30   7/3 
VT4C   25/-
VU39    6/-
VU 1 II   3/3 
VX3I38   12/-
W31 .....   7/-
763   5/-
Y66   8/-
Z3I    6/-
IA3    3/-
1A5G7    5/-
105G7   7/6 
ID8GT   6/-
IE7GT   7/6 
1G6GT  _12/-

3/6 
3/6 
4/9 

155    5/9 
174    4/-
2A3 .....   8/-
2A5   8/-
2A6   7/-
2C34    2/6 
2D4A  ..   4/-
23(2   4/-
3A4   51-
3B7    5/-
3B24   3/-
3E29 
(8298).  60/-

3Q5GT   9/-
354    5/-
3V4   7/3 
574    9/-
SU4G    5/-
M GT   6/-
523   816 
524G    8/-
6AB7    4/-
6AC7    3J-
6AGS    3/6 
6AG7    6/-
6A17    413 
6AK5    5/-
6AK7    8/-
6AMS    5/-
6AM6    6/3 
6AT6    5/-
608   5/6 
6B8G    2/6 
6C4   3/6 
6CS   6/-
6C6G    4/3 
6C8G    5/-
6D6   4/6 
6E5    5/-
6F6G    4/-
6F8G    6/6 
6FI2    4/6 
6G6G    3/-
6H6M  2/-
615    34 
617    7/6 
617G    5/-
615G    3/-
616    4/3 
6K6GT   3/6 
6K7G    2/3 
6K7GT   4/9 
6K8G    5/9 

6K8GT   8/3 
6K8M    8/6 
6L5G    6/-
6L6    9/-
6L6G    6/6 
6134    4/6 
6N7G    S/9 
6N7GT   6/-
6Q7G    6/-
6R7G    6/-
6R7GT   8/-
6SA7    6/-
6SC7G   5/6 
65C7GT  6/-
65G7    5/-
6SH7    4/6 
6517   6/9 
65F5   E/-
6517G    5/9 
6SK7   5/3 
65L7G7  6/6 
6SN7GT  4/6 
6SQ7  6/-
6SR7  .  6/6 
6557   6/-
6U6G  .  5/6 
6V6GT  6/-
6X4   5/-
6X5GT  6 
6Y6G    8 
7C7   6/6 
6Z4   5/6 
7Q7   7/-
7V7   S/-
7Y4   6/-
7Z4  6/-
8D2   2/6 
902   3/-
2A6  S/-
2.AH7  7/-
2AT7  5/6 
2AU7   6/-
2AX7   7/-
2C8   3/-
2E1   22/6 
2H6    2/-
2K8M   9/-
2.15G7   3/6 
2SA7   7/6 
2SC7   4/6 
2SG7   6/6 
25H7   3/-
2517    IN-

2SK7  41-
2517    7/-
2SN7  8/-
2SR7    6/-
502   6/-
SE    8/-
SR   7/6 
20A2  7/6 
2186    9-
30   5-

35T   30 -3524G7  7 --

37   4-
38   4-
58   6-
59   6/-
75   8/-
76   5/-
77   6/-
78   7/-
80   6/3 
82   In-
83V  I2/-
84   8/-
85A1   12/-
89   6/-
210LF    V-
210VPT 7 pin 2/6 
705A   17/6 
7158   97/6 
7I7A   8/6 
801    6/-
803   22/6 
804   55/-
805   30/-
807 AMER  7/-
8078R   5/-
808    8/-
810   80/-
81 1A   25/-
813    67/6 
815   40/-
816   30/-
826   I0/-
829A   30/-
832   15/-
832A   35/-
843    7/4 
866A   10/-
872A   35/-
930    8/-
954   2/-
956    2/-

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves. 

below 10/- P. & P. 1/-; over 10/- 1/6; orders over £3 P. & P. free  C.O.D. 2/- extra. Overseas Postage 

958A   
1619   5 
1625   6 - 
1626   4/6 
1629   4/6 
6120   4/-
7193   I/9 
7475    5/-
8013A  25/-
8020   6/-
9001   4/6 
9002    5/6 
9003   5/6 
9004   4/-
9006   4/-

Cathode Ray 
Tubes: 
CV I 596 
(091) ... SS 

5BP1   35 
5CP I  42/6 
5FP7   45/-
7BP7   40/-
I2DP7  60/-
VCR97   15/-
VCRX2.58 (with 
scanning coil) 

45/-
VCRI38   30/-
VC139A   35/-

Photo Tubes: 
CMGS   
CMG25   8/-
GSI6  1216 
93IA   50/-

Special Valves: 
2131   45/-
3A/I481   45/-
31/170/E ... £35 
3.1192/E  £37 10 
TZ3A/B  SO 
72SA   30 - 
726A   27/6 
ACT6  200/-
ACT17  75/-
ACT2.5   40/-
CV691   60/-
KR3   45/-
LS7B   30/-
V1924  22/6 
VX7I10   15/-
WL417A  I5'-

extra at cost. 

MARCONI SIGNAL GENERATOR.  TF 
144G, 85 Kc/s-25 Mc/s.  Made up to new 
standards, £70.  Delivered free. 
TELEPHONE HANDSET. Standard G.P.O. 
type new. 12/-.  P. & P. 1/6. 
TRANS-RECEIVER No. 22.  2 megacycles 
to 8 Mc/s. Built almost exactly as Number 19. 
Set much more economical in battery con-
sumption. Complete in fully working condition 
with power pack for 12 volts, head-gear and 
microphone assembly, key.  £9/19/6. Carriage 
I5/-. 
U.H.F. SIGNAL GENERATOR TYPE T5I4 
3,200-3,370 mc/s., power measuring range 20-
200 rnW., R.F. output power - 20 to -100 
dbm below I mW. Power supply 115 w. A.C. 
Price £15.  Carriage 15/-. 
SCR 522 RECEIVERS (BC624), 100-156 Mc/s., 
no valves, 7/6.  P. & P. 5/-. 
H.T. CHOKES made by Bendix Radio (U.S.A.) 
3 henrys .600A D.C. 25 ohms D.C. resistance, 
18 volts R.M.S. 60 cycle test, £I/12/6. P. & P. 6/-. 
Ditto 10 henrys 250 amps. D.C. 90 ohms D.C., 
resistance 1500 R.M.S. 60 cycle test 16/6. 
P. & P. 3/6. 
MINIATURE RELAYS. Changeover 12-30v. 
D.C. supply, 5 amps. contacts, 5/-.  P. & P. 2/-. 
PRE-SET DOUBLE POTENTIOMETERS, 
2 x 3,000 ohms linear 4 w., 5/-.  P. & P. 1/6. 
CARBON INSET MICROPH ONE, G.P.O. 
type, 2/6.  P. & P. 1/-. 
SPECIALLY BUILT PO WER PACK for 
TCS receivers, 230 volts A.C. mains, including 
6X5GT valve. 1.3110/-.  Carriage 5/-. 
VACUUM CONDENSER. 32,000v., 50 pF., 
12/6.  P. & P. 3/-. 
SUPPLY UNIT RECTIFIER No. 21. Fully 
sealed enabling all sets built for 6 v. (R209, 
RI09, etc.) to work from A.C. mains.  Input 
90 v.-260 v. A.C. (taps at 10 v. intervals); 
output excellently smoothed up to 10 amps with 
meter indicating exact output voltage.  Meas-
urements 12 x 9 x 10in.  Price 18.  Carriage 
and packing 15/-. 

BRAND  NE W  ORIGINAL  SPARE 
PARTS FOR ARtt8 RECEIVERS. 
I.F. TRANSFORMERS.  1st, 2nd, 3rd, 4th 
(for type D), 12/6 each, or complete set of 6, 
60,-. 
IF. Transformers.  Crystal Load, 12/6 each. 
Plates escutcheons (for D and LF), I5/- each. 
Dials (for type D), I0/- each. 
Logging dial (for D and LF), 10/- each. 
Filter Chokes (for D and LF), 22/6 each. 
Output Transformers (for LF), 30/- each. 
A   Trimmers (LF and 0), 2/6 each. 
Filter Gond  3 x 4/sF, £2/10/-. 
Cond  a, 3 x .25AF (D and LF), 2/6 each; 
3 x .01uF (D and LF), 2/6 each. 
RF Antenna Inductors (D and LF), 7/6 each. 
Mains Transformers (LF), £3 each. 
Small  Mica Condensers, various values, 
1/6 each 
Instruction Manual for AR88D, 

MARCONI CR-100 COMMUNICATIONS 
RECEIVER.  60 Kc/s-30 M O, with noise 
limiter. Completely reconditioned, £25. Carr. 
25/-. 
LABORATORY PRECISION VARIABLE 
CONDENSER.  Manufactured by Genera 
Radio Co., U.S.A.  50-1,500 pF with micro 
metric drive and calibration chart.  Overal 
dimensions of case 9 x 8 x 7in.  Pr, ce £15 
Carriage I 5/-. 

P. C. RADIO LTD. 
170, GOLDHA WK RD., 
W.12 SHEpherds Bush 4946 

R209 RECEPTION SET.  A 10-valve high-
grade Super Hetrodyne Receiver with facilities 
for Receiving RIT (A.M. or F.M.) and C. W. 
frequency 1 Mc/s-20 Mc/s. Hermetically sealed. 
Built on miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2-point connector included). The 
set provides for reception from rod. open-wire 
or dipole aerial with built-in loudspeaker Sr 
phone output. Overall measurements: Lenr.h 
2n., width 8in., depth 9in.  Weight 23 Its. 
In as new, tested and guaranteed conditicn, 
£23/10/-, including special headphone and sup' ly 
leads.  Carriage El. 
I9-SET O WNERS.  To increase output of 
your set six to ten times use RF AMPLIFIER 
No. 2 with built-in rotary converter for I:. v. 
input.  Four 807 valves output.  Simple con-
nection with transmitter.  Fully tested comdi-
tion, £9/15/- including necessary connectors 
and instructions.  Carriage and packing 15/-. 
AR 88's.  Completely rebuilt with new PVC 
wiring.  Type " D," £75; Type " LF," £70. 
COMPLETE SET OF STRONG AERIAL 
RODS (American).  Screw-in type HP(9, 50, 
51, 52, 53, total length 15ft. 10ft, top diameter. 
0.615in., bottom diameter 0.185in., together 
with matched aerial base. HP37 with ceramic 
insulator, ideal for car or roof insulation, 
£2/10/-.  Post free. 
R109 RECEIVERS.  1.8 Mc/s-8.5 Mc/s work-
ing from 6 v. D.C.  Complete with all valves 
and built-in speaker.  In excellent, guaranteed 
working condition, £5/5/-. Carriage & pkg. 15/-. 
TCS RECEIVERS made by Collins of U.S.A., 
in fully guaranteed working condition.  1.5-
12 Mc/s. Line-up: 1257 (1), 12507 (1), I2A6 (2), 
125K7 (3), power requirements 12 volts IT., 
225 volts HI., £11/101-.  Carriage 12/6. 
VARIOMETERS for W/S No. 19. Fully tested 
and working, 12/6.  P. & P. 2/6. 

PERS O N AL  CALLERS  W ELC O ME 
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EMI- 

Di 
FAC- 

used. 
'_ 

HIGHEST QUALITY-NEW 

..,::,,_., GUARA NTEED 

6 Months  12 Months 
SECONDS  REGUNNED 

9. 10in.  £1-10-0 £3- 0-0 
I2in.  E1-15-0 E3-10-0 
I 4i n.  £2- 0-0 £4- 0-0 
1 5 I 7in. £2-15-0 £4-15-0 
21 in.  £3-15-0 £5-15-0 

LOW PRICES 

12 MonthsNEW TYPES 

1,..,0 !;1 
£4-0-0 
NI-  •, 
C5-0-0 
M..  •. i 
£5-15-0  

M bes 
MOST MULLARD, 
MAZDA, COSSOR, 
EMITRON, 
SCOPE,  liRIMAR. 
FERRANTI TYPES. 
PROCESSED 
OUR  OWN 
TORY. 
New Mullard, Mazda 
& U.S. A . VIIII3 
NEW 108K19 

4-SPEED  13 CHANNEL TV's 
RECORD PLAYERS  TABLE  MODELS,  FAMOUS  MAKES' 

Latest  turntable,  together  with  Absolutely complete 
lightweight  Staar -Galaxy  dual  These sets are unequalled in value due to 

'  hue purchase .lireci q!..iii source. They 
sapphire crystal turnover pick tip  aregmitmited snit ar! • • ,liaranteed to be 
(pick - up  only  191-.)  £3/10/, in working order.  CARS. ETC. 115'- 
Carr. 3/-.  . 
Battery model as above f.31191-.  12 -£3.19 
Carr. 3/-. 
B.S.R. LIA8 Autochanger 118 15 0  14 -f5.19 
'3.S R. UAS Steno Head  £13 19  0 
P.S.R. UA14 Autochanger £7 19 0 ALSO 12" 5 CH. TV's 55/- 
Collar° Conquest   IS 15 0 
Collar,, 4/546    £9 19  0 TRANSISTORS.  Yellow spot 2 2, lir,,•ii 

g t 2 6. Red spot 31. White spot 4 6. 

100  RESISTORS  6 6 iVo'll"* ""'" 5 n ‘B""  8.6 ' "1  ,o'-, Xmiti 12 -, 01.:41 15/6. CII  . 

, 15/.. 0C7o 14 -. or7i 8 -, 0072 12 100 CONDENSERS 10 - /  (Matched pairs 22-.  -- i V15 10P 15 -. 
C . ,  RECTIFIER/  11511 156. HM5  21-. 

.1 i  ,  • r v.‘1.1 1, 141.,,6 17 -. 11197 27 -. 14/100 25-. 
054111 s.,.  11 18 11 -2 -•  18-,  111811-2-8.3 22-. 

I.T.V. CONVERTORS  PM SPEAKERS T" Makes 
, .  Guaranteed 
39,- ,III. It _  .m.  1111 /  11,0,13. 4,1 c 

31.0011 , .0i• , 'III. .,  ;  i  . .1  .. 6 .0/ 
VALVES /0  SPECIAL OFFER 100/ DISCOUNT TO PURCHASERS 
BY RETURN OF POST 

ol any SIX VALVES marked in black type 116% 
in dozens!. P..4, 1 V:11VC 6,1.; 2-11, 1/, 
FREE TRANSIT INSURANCE. All valves are n. , 

GUARANTEED 3 MONTHS ..r.uiterd ex.41overnment or ex-e.,.!.. 
. ,itisfaction or Money Back Goo .. 

NE W LO W PRICES u, VI  ,,, ..i. it returned unused within 14 M0.-

20P4  17/- 13191  8/9 SMALL 4/9 
6 

US$  8/6 BIE N  5/9 I 
A701' 11!9  sK.K1:1' 11:- ! TOPS  MO =CU  5/- EYM  8/8 1724  7/6 
esuT 10 8 ,L.I  11 - 25.160  EU- &Bell 8/5 EZ40  6/9 U25  1St-
116GT 9 9 ,,i,s  96  251.60  6/9 EBC81  7/9 RZ41  7/6 1726  10/8 
IA  3 9 s Ls,:  6 9 251,1KIT 9/- EBP80 81 EZ80  5/9 U31  8/- 
N5GT 99  61,7  9  25Z40  IV- EBP89  68 EZ151  7/8 1733  11/9 
115  66  ,1.1.•  9  .27:417  16/- EBL2I 14- GT1C  7/- U35  8 6 
Ai  05  , 1.1, 11 6 :311,5  7/- ERL3 I 21 GZ32  8/9 1737  26 
45  38  -.1.102, 86  3oFLI  9/8 14752  3 9 HABC80 9/8 1/50 6 
Ti  4 9 8P25  5- I 30P4  12/5 ECC31  98  HL4IDD9/8 175$ 6 
21)81  46  111.24  9  31P12  11/- E0032  4 - EVES  7/5 U191 6 
.114  51  80713  49 30PLI 10/6 EO M  9  liT33C  8.1 U281 
:344  7/3 , .347.‘F 93 351.60T 01- E 31  69  KT36  9/- U282  1 _ 
1S4  5/6  SSA:  59 35%1  8/0 E008I  5 6 KT44  SS U301  1 
3%1  6/6  0507  4 9 2.521GT (1/- 380382  6 6 KT45  8/6 17309  1 8 
SRMI  1I/-  83117  46 5001461116/- ECC83  7 6 IsT61  9/.• 17329  1 6 
5U40  5/8  ,s.17  6- 

919  ..,57  53 
501.6GT 93 
6I8PT 111- 

£0084  89  1,1' 1 14/- 
EO M  83  1:INV61 5/6 

U339  1 
17403 6 -5V40 

5130  11--  , i 71:1' 69 
6/6  -.8\ .'. :1 49 

90  6/6 
90AV  4'5 

ECP80 103  ETW63 4/9 
ECF82  99  KTZ83  5/3 

U801  1 
UAB080 9 -51-644T 

57.40  8/6  iis07  8$ 185BT 16 - 131171 14 - 51 U14  8,- 17AF42 - 
57,40T 111- , 6887  918 807A  5  11.11 .-, 9 6 N37  11,- 111141 
iiAisu  9/5 68/4GT 10/6 607E  39 1.. it ,., 8 9 N78  15/- UBC41 3 
6107  4-3 1 4/140  8/6 

4 3 (M0T 8/5 
955  19 
956  2/9 

13110 93 P41  4/5 
101.80  8.3 P111  5/5 

118031 1 
UBF80 9 -8A05 

SAG)  8 6 6X4  5/- 2060  3/6 ELL/32 10/- PABC8011/- 
1 

UBF89 6 
6AK5  6 9 67450  5/6 9001  4/- 1101.03 14/6  P0084  7/9 UBIZI 1 6 
6AL5  3 9 : 6X5(IT 5/8 9003  4/- Err2  12-  P170135  9/8 1.101121 1 6 
6AM13  3 9 ! 7B6  9/6 ATP4  8/9 EF36  3/3  P17089 11/9 17CH48 6 
liAtc,  6 7B7  7/3 AZ31  9/- EF39  41  PCF80  7/6 UCH8I 
SITS  7 • 71111  7/6 5/6 Evil,  13 8 PCP142  9/- UCL82 1 3 
sA011  8 6 ! 706  7/9 365  4/9 1,1,11  8 9 PC1.12  9/8 UCL133 1 6 
61180  38 , 7147  7/8 CBL31 Ws EF42  71 ' P01.43 111 UF41 6 
sHAS  8  46 7  9/8 CY31  9/9 , EF50-BR2 - 1'41 1  9'9 UP42  , 9 
nisE8  6 ! 714  7/6 1)63  1/6 EF50-AM2 0 PEN25  4•6 0980  9 
.4.118t; 12 6 , IOCI  11:- 0A90  11/6 EF54  3 3 PEN45  7,3 UF85  9 
sliW6  i1-. 1 10C2  18/5 DAC39 9/9 EF80  5 9 ! P2846  5/3 17986  14 6 
141%4'7  6/9 I 10P1  5/9 DAP91 8/- El- -, 7 - I PI =  9/- 0989  7 3 
604  36  19013  0/6 DAF96 13  El-'-'.  11 • - P136  11/- 111.41  7 6 
,  4 3 10P14  9/6 DF33  99  El.-.  8 - P1.38  18/- 01.44  1 6 

11 6 12111S 99 DP91  5  EF91  39  P1,91  9/9 MAI 9 
. , !  18 8 C3AT6  74 0F96  8 3 EF92  4 9 P1.132  7/9 um., 
, . Ii',  43  I2AT7  5'6 
,. I is  49 I 121177  66 

DH77  7;- 
1,15:32 11/9 

, 
EL/i2  46  PI.83  111/ 
K M  9  Pi.v4  1I/ 03980 

_ 

6 
13F1  6 9 I 121X7  7/6 0K91 8/9 EL35  8 6 P131  8/5 trl-i6 1 6 

63  12J5t1T 36 DE92  81 EL37  11 6 PY32  11/- 17117 0 
6F13  89 ! 12K71/T 8,- 11E96  8,1 EL=  126 PY80  7/-. UY1N 1 
"Ell  11 6 ! 12100T 12' 
..1-'13  11 6 12D ;GT 6- 

111.33  8/9 
DL35  10/S 

EMI  88 
EL-12  96 

PY81  7/- 
PY82  7'- 

uy41 
,,.,.. 

6 

6183  2  12,,,K7  5 5 
6150  29  128670T811 

01,91  8/9 
DL92  6/9 

ELs4  7 9 
21.91  4 9 

P1-03  ilt•- 
PZ80  11 - 

.' "  ' 
111150/3115 6 

sJ5t/T  30 1487  14,9 131,94  7/6 E3934  66 4119  12,6 X65  11 - 
828  4/- 1911000316/- 1)L98  8/8 EM80  89 TE004  7' - x66  11 _ 
SI M  5/- 20111  91 EA50  96. EMI  9 3 5P41  2 6 X78  14 6 
6,170T  7/9 
6K6OT 6/6 

20F2  8 6 EABC80 7/6 
201.1  9 8 E1F42 13/6 

92634  9 9 
EMS)  10 6 

B M  2/6 
T41  7/6 

, „..,a ,„ . 
I ̂ "  " " 

6270  81 201'1  118  EB34  1/6 E113I  16- 014  IV- I Y63  6 3 
SK7OT 49 209'3  126  EB4I  7/- EY5 1 9 - 0Is  86 , Z88  76 

List of 1,000 Special Offers 6d. Callers always welcome. 

TECHNICAL TRADING CO. 
350-352 FRATTO N ROAD, PORTSMOUTH 
POST : 2 lbs. 1,6.4 lbs. 2j-, 7 lbs 2 9, I'. ,,,, 3 6, !•,b_ .._. 0 D 

Vital up-to-date 
facts and figures 
for the radio 

and electrical industries 

The annual directory ot the radio, tele-
vision and domestic electrical industries, 
including trade addresses, wholesalers' 
directory, legal information, rates of pay 
in the industry, list of proprietary 
names and classified buyers' guide. 
Features  include television  section, 
specifications of current radio and tele-
vision receivers, tape recorders and a 
section devoted to valve base 
connections and diagrams. 

15s net by post 16s 6E1 478 pages 
fro m leading booksellers 

Published for 
"Wireless & Electrical Trader" 

by ILIFFE Books Ltd.  0/  
Dorset House, 

Stamford Street, London S.E.1. 

PULLER ELECTRONICS 
TU NI NG FORKS 

Frequency  1,650 Cycles. 
Accuracy  Point 001 %. 
Temperature Range  0 Deg  C to Plus 75 Degrees. 
Drive required at Resonance Point 12 Volts 300 Microamps. 
Typical " Q "  10,000. 
Dimensions  31 x 21 x hins. 
These are a Rugged Encapsuled Fork which may be used as a 
Precision Audio Standard or as a Narrow Band Filter. A small 
Signal at the fork frequency causes the fork to vibrate, so inducing 
a signal in the pickup coils.  The very high effective " Q " 
coupled with good stability provides an accurate Audio Fre-
quency Generator or Precision Signal Filter, 

THE PLESSEY SYNTHESIZER 
The  Plessey Synthesizer is a crystal-controlled frequency 
standard having an accuracy of 1 part in 10,6ths. Incorporating 
its own power unit for operation from 50 c,s mains of 200/250V. 
It is capable of standardizing frequencies over the range 500: s 
to 10 Mc .s direct and by harmonic extension to 300 H O. It is 
alsp arranged to provide an output of at least 0.1 V. across 
80 ohms load at any kc s interval from 2 kc s to 10 Mcis with an 
accuracy of I in 10 6ths and a similar output over a continuously 
variable range of 5 kc/s to 10 Mc/s, with an accuracy of I part in 
10, 6ihs. Plus or minus 10 c/s. Mixing and filter arrangements are 
provided in such a manner that the wavemeter is direct reading 
and the procedure for obtaining any frequency is reduced to 
turning switches and tuning filters. The wavemeter consists of 
seven units incorporated in on,...framework and is transportable, 

VALVE VOLT METERS 
Balantine model 300.  Frequency range 10 cycles to 150 Kc/s. 
Accuracy  below 100 K O and better than 3% above 100 K O. 
By using the output jack the amplifier section of the voltmeter 
may be used separately giving a max, voltage gain variable up to 
70db.  The gain is adjustable by means of the range switch in 
steps of 20db and finer adjurtments in gain are provided by the 
potentiometer setting. 

KLYSTR O N PO WER SUPPLIES 
Low voltage types suitable for 2K25.  Also associated bridged 
T selective amplifiers. Frequency 3 Kc,'s. 

Service Facilities for  Most Types of Electronic Equipment 

PULLER ELECTR O NICS 
IA, W HITEHALL PARK,LONDON,N.19 

ARChway 1678 
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offered 

in ELECTRONIC EQUIPMENT 

by UNIVERSAL ELECTRONICS 
For LABORATORIES 

FREQUENCY 
MEASUREMENTS 

G ENERAL R A DI O  Type  LE I 
160 lic/s-10 mc/s  £200  0 0 

R. C. A.  Wavemeter Tn ) 
TE149.  Accuracy  .5%, 
2 111 0-20 me/s. New ult. 
used.  Complete  spare,' 
and technical manual in 
tran.it case   £10 10  0 

BEN DI X  Type Frequency Meters:-

BC 221. 125 kcis-20mc a  £43  0 0 
T5173, ii'45ii me, it   £12.0  0 0 
73174, 20.2511 me  £140  0 0 
18175, 80•1.01 Mei.  • £130  0 0 
LX. Freq. Meters, 125-
.20    £45  0 0 
TSIMID Freq. Meter, 1011. 
1(1,000 mole.  Write for quotation. 
1869/AP,  350-1000  ab-
sorption    £45  0 0 

L AV OIE LA6  100-500 
inc/a.  Accuracy  .001%.  Write  for 

quotation. 

M ULLAR D High Speed 
Valve Teeter with cards £55 

M AR C O NI Audio Oscilla-
tor 1951.   £55  0 0 

M AR C O NI t'siverssi Im-
pedance  Bridge  Type 
3731)   £55  0 0 

SIGNAL GENERATOR 
EQUIPMENT 

AIR ME C AK. rm. Type 
C121.2.  AM. OS ke,s.-32 
me/s. FM. Ill kc/s..32 me/s. 
1 microvolt 1(.1 attenuator 
meter set mod, and set 
carrier 0-30 be a. F.M. de-
viation.  150.250 a.c. or 
12  V.  d.c.  operation. 
AS NE W complete   £45  0 0 

M AR C O NI Video One. 
Type 885 and 885,1,25 ca.-
5 I/1:04.    £125 
Type 801A. 10-310 mc/s  £135 
7620/2, 465-900 me,  r £120 
7620,2, 300-600  £120 
1440, nS kc/e.-25 
3900,16 me P.-150 me/c   ggg 
517, 150-3011 molt,.   2:35 
923, TV Sweep Generator E45 
913, FM Test Bet   £70 
888,  Portable  Receiver 
Tenter   £75 

E. M.I.  Type Gro/o51, ao 
kcia.•100 tn./.   £22 10  0 

A DVAN CE  Type  DI. 
10-310 me/s.   £45  0 0 

Type  710,  370-
560 mc/a.   £35  0 0 

B O ON T O N  Type 84, 
300.1000 mcie.  £220  0 0 

H E WLETT P ACK AR D 
Type  1I-18733  Range 
520-1300 mc/e. Accuracy 
4,1 %.  Output voltage 
InV to 100mV. Impedance 
50 ohme.  Reconditioned 
completely; with calibra-
tion charte and guaranteed 
accuracy 
Type  200  AG,  Audio £126  0 0 

Oscillator. 20 c/a. 20 ho/s. 
in three bandit. Output, 5 
walla Into 50, 200. 600, 
5000 ohm.. Metered Input 
and output.  Calibrated 
attennator    £85  o o 
Type 200A, 35 c/s.-35,000 
k s 2 ,    £35  0 0 

OSCILLOSCOPES 
C OSS OH Type 339  05 
1035  £115 
1049  £125 
1052  £70 

ERS KI NE Type 13  £45 

D U M ONT Type 241  £45 

M ULLAR D Type £800 £35 

O 0 
O 0 
O 0 
O 0 

O 0 

O 0 

O 0 

D U M ON F 
061I-32 

supply.  21111  tube. 
0.1v. RMS volt/inch.  10 

mc/s. A- 2db freq. 
response.  1 megohm, 28 
Apt impedance. 16-200,000 
ga timehmae.  1-10,000 nu 
starker.  Calibrated ver-
tical amplifier.  Trigger 
14 gs, 45 cps-515 be a 
EPS. Attenuator. Cathode 
follower. Detector probes. 
NEW  £125  0  0 
S WU M. Portable Oscillo-
scope, Sin. Cathode Ray 
Tube with Magnifier. Time 
Base 10-50.1610 ea free 
running, and 550 and 250 
m ca. mingle-stroke sweep. 
1 me, e. Internal calibrating 
pulse input .1 to 1 volt for 
lin, deflection maximum. 
115 A.C. complete with 

FJ ThL Laboratory 
Type 16840/2391n. screen. 
Time base frequency 2 ca. 
to 150 kcia, extendable to 
00.2 c/a  Sensitivity .7 
mm/mv. rms. modulation 
available  through  A.C. 
coupling. Price   £80  0 0 

M ETR OP OLIT AN VI C KERS 
CT52.  2f in. screen.  10 
cps. -40 kc/s. time base. 
Y  amplifier  0--bv/ein. 
3db. 25 e/s. -150 kcie. 
1.6v/cm.  9db.  25  c/s-
1 mc/s. 0.5ps delay line. 
AS NE W   £65  0 0 

ELLIOTT Single Pen 0-1 
ci 'amp. " Pen Recorder -

Price    £45  0 o 

MICROWAVE EQUIPMENT 
S B AN D 
B01277.  Signiul klencrotiir 
2700.3400   £95 
T814. 3200-3370 me/c   £50 

M AR C O NI Spectrum An-
alyser, 17984 2,900-3,150 £100 
Valves. type 707A, 726A, 
from, each    £5 

W AYNE K ERFt 
6 Band Q Meter. De.igt,, 
to measure the thee  -
slant, and therefore the 
-Q" of any B band echo 
box having a time constant 
between 1 and 3 iss.  An 
NE W condition. 
Price and details on request. 
736  Klystrons.  Magne-
trons.  Waveguble  awl 
Microwave  component, 

X B AN D 
SYLVANIA  lisectrum 
Analyser, TYPE T8X-4SE, 
8630-9550  .... Write  for  quotation. 
Test Bet TMIPAP, 
9525. 10 mw. pwr. 0/Put. 
37 db. power meter   £50  0 0 
Test  Bet  21113/AP,  9-
285-9, 465 me/s. 1,200c M. 
FM square wave, 0.2-0.5 
micro/sec.  pulse  10-200 
micro/sec. delay.  £110  0 0 
Klystroue  Type  2E26. 
723/AB. CV129.  Ntals. 
17623,  1142113.  etc. 

K B AN D 
T1860 Si nai Generator. 
23,500.24.500 me's.  -40 
to -80 dbm. power out. 
put.  -flu to.,51, 
power Input. Valves 2k33 
Xtals 17626 .. Write for quotation. 

Elystrons Type ER33. Ntats. 
17626. 
Tuneable Cavity Valves. 
NEW. Unused 3 em.  f..5  0 0 

COMMUNICATION RECEIVERS 
RACAL Communication Receiver. 1:030 
model.  Available from stock.  Write 
for quotation. 

Further details of the above and com-
prehensive  catalogue  and  Supplement 
of  Equipment  available  tO  laboratory 

engineers. 

145  0 0 

O o  AUDIO OSCILLATORS 
O 0  F U RZ HILL 

ALFA  Meter.  AC/DC 
0•1200 V. New. complete 
with leads. 0-2 milliamp 
range    

FERR A NTI  AC DC 
Meters, 0-600 V. 0-25,000 
ohms   

M U RP HY Pattern Gen-
erators, Rand  only   
Band 1 suit 1.11   

O 0 
O 0 

For RADIO & T.V. Servicemen 
B C22I FRE QUEN CY 
M ETERS complete with 
original  book, but  call.. 
bnition not guaranteed   

T AYL OR  Model  20A  
Circuit Analyser   £14  0 
30A. Oscilloscope   £22 10 
38A, Oscilloscope 2 cie -
100 c/s. with triggering  £50  0 
4/10, Mutual Conductance 
Valve Teeter   £35  0 
411A, Valve Tester   £9  0 
41111  Valve Tester   £25  0 
Modal 77 Universal Meter. 
20,000 spy.   £13 10 
67A,  Signal  Generator. 
100 kc/s.-240 mcis.   
114A, TV Waveform and 
Alignment Generator 4-
290 
WA.  Sweep  Oscillator, 
0-250 me,s   
171A Electronic Testmeter 
T.V. Pattern Generator. 
Type W044.  New £62  
Our price, as new   
Ditto, Band One only   

B EAhiAC Cathode Ray 
Tube Tesler.  New gni. 
Our price, as new   

A V O Valve Characteristic 
Keter    145 
Boller Panel Valve Tester. 
(All modern valves can be 
tested with this inetru-
ment with suitable Adap-
tor.)   £10  0 
Latest Valve Data Book 
for both   £1 10 
B.C. Bridges, as new, in 
boxes    VI 10 
R.C. Bridges. reaeooshie 
condltb.11   
R.C.L. Itridge. as new   
Model 40 AvoMeter   
Model 7 AvoMeter   
Electronic Teel Meter   
AvoMinors AC,DC   
AvoMmors, AC/DC, latest 
type    103 10 

HAM RECEIVERS 
R. A. C.  AR ALF  £45  0 0 
AR88D   £50  0 0 

M AR C O NI  0R100   £20  e 0 
CR1160   £50  0  U 

E D DYST ONE 640   £22 lf.  0 
740   £30  0 0 
840   £40  0 0 

H A M M ARL UN D Super 
Pro    £30  1 0 

H ALLI CR AF TE RS 
BIN   M O  1. 0 
New 838E   £28  0 0 
New 827, 30 mes.-1411 
mc/s   OA  0 0 
New 827CA  130 nu. 
230 mc,,,   £50  0 1.1 

Hallieraften  new  1961 
range in stock. demonstra-
tions available for per-
sonal shoppers. 

H EAT HKIT  DX100 
(U.S.A.) type. New built  

M AR C O NI  Mercury 
Marine Receiver, 16 kca. 
40 1E0,8,4 me/s.  In good 
condition   £125  0 0 
AS NE W  £225  0 0 

Many  others  for  personal  shoppers. 
inspection  Incited. 

AUDIO ITEMS 
wTR.11.,G11-11 ji h&j 

'.W ETypeiREFR4 

C OLL AR O Erase   

21 15  0 

15  0 

M ARRI OT Roe/Play Head El  0 

B.S. R. TC8 Eta! 
cartridge   £1  5 0 

21 15  0 104 s cortriiicc   

£16  0 0 

/27  0 

150 

£24 
225 

237 
225 

230 

O 0 

O0 
O 0 

O0 
O 0 

O 0 

O 0 

17 10 
225  0 
£12 10 
114  0 
228  0 
£111  0 

15  0  0 

£45  0 0 
£70  0 0  S MALL  C RYSTAL 

O VE N, 31. x  x 21' 
Pboi. W W W W WW W.10  230 v. A.C. and 12 v. type, 

M AR C O NI 0-10 ha/s  
B.S. R. 0-16 kc/e.   

£3 10  0  HEATHKIT  Meter 
(U.S.A. built and guaran-
teed)   

UHF RECEIVERS 
Type AN APR4.  I Ill' 
Receiver.  Range  40-
2,000 me/s.  115 v. A.C. 
Sensitivity  35-600V. 
This Receiver can be atm. 
plied with main I.F. stage 
and R.F. heads. 4 com-
plete or separately Write for quotation. 
TYPO AL APRS.  1,000 
mc,s.-6,000 Mc,'8.  X tal 
Mixer Osc. 619-2 Video. 
Det.-pre-amp  2 output. 
stage, 2 rect. 115 v. A.C. 
Complete  £125  0 0 

S ULLIVAN Variable Air 
Condenser.  Dual range. 
35 0..615 pf. New. Un-
calibrated   £3 
We can quote for calibration. 

O0 

£75  0 0 

£20  0 

£15  0 

£28  0 

£45  0 

PLEASE NOTE 

15  0 

All equip ment under Labora-
tory heading is reconditioned 
to m akers' specifications and 
guaranteed. 

Those listed under other head-
ings are guaranteed in good 
working condition. 

Our laboratory can undertake 
reconditioning  of  electronic 
instru ments  or  realign ment 
of receivers to original speci-
fication  co mplete  with  6 
m onth Guarantee. 

UNIVERSAL ELECTRONICS 
22-27 LISLE ST., LEICESTER SQUARE, LONDON, W.C.2. 

Tel: GERrard 8410 & 4447 

Shop Hours: 9.30 a.m. to 6.0 p.m. Thursday 9.30 a.m. to 1.0 p.m 
O PE N ALL DAY SAT UR DAY 
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T.C.C. " CATHODRAY " VISCONAL TYPES.  1. mid., 2 kV., wkg., 7,6 each. 
..95µF., 4 kV. wkg. 8 - each. 0.05µF.,  kV. wkg., 718 each. 0.1H.F., 5 kV. wka• 
6 6 each. 0.054F., 5 by. srkg.. 6,6 each. 0.11.(F.. 6 kV. Irks.. 7/6 each. 0.5µF.. 
.2.5 by. wkg.. 8 6 each. 0.250aP., 2.5 kV. mtg., 6,- each. 0.0025p.F., 6 by. wkg.. 
5 - each. 0.0025AF., 5 kV. wkg.. 4/6 each. 0.005µF., S kV. wkg., 15/- each. 0.0025t41e. 
kV. wkg.. 4.. each. 0.025µF., 2.5 by. (elm. 4 6 each. 0.0025µF.. 2.5 kV. wkg.. 

4 - ec h. 11.11115µF.. 9.5 kV. wkg.. 4 - each. 0.025/tF., 3 by. site.. 4/6 each. All 
the above Sr. tubular and mounting. 

BLOCK PAPER TYPES. 10 ma. 1,519) v. wkg. 15-  each, post 3.6. 9 mid. 1 200 V. 
s kg. 11/6 each. 6 nifd. 500 v. wkg. 5 6 each. 4 gob( 500 and 750 v. wkg. 4/6 each. 
4 told. I kV. 5 6 each. 4 ml,!. 9 kV. wkg. 6 6 each. 

25F1. AERIALS 
Super quality vety heavily gal-
vanined steel tubes, no guy ropes 
needed. four 51t. 2in. dia. steel 
Dawn fit Into ceramic insulated 
base. thene are then pegged to the 
ground.  Aerial  mast  In finw 
sections steel tubes 2fin. dia., 
tapering to lin, at top of mast. 
t' plete aerial with all poles. 
base and stakes, etc., 212,10/.. 
Weight packed 2i cwt. 

GRAHAM GEARED MOTORS 
1lb v. AC.. 1 6th H.P., variable speed 
box 0-166.  Size of unit 14k xfika filn. 

651/10/-. Carr. 10/-. 

INDICATOR UNIT Type 1-159.r IC.A.A.) Sin, tube 314P1, 1 rectifier 2 x 2 and 3o 
0.4(15. with controls, ete,  11...0  met  hoz 11 • 6c6f1n., 50/- each. Po. 2;6. 

ROTAX CONVERTORS Types 8A, 24,. D.C. input, 115,, A.C. at 1.5 amps.. 400 o.p.s.. 
3-phase. lust the lob for the laboratory or experimenting. 58/10- each. Carr. 7/6... 
U.S.A. R-B APN-4 RECEIVERS, desigiaal for /MP%  Valves 1-6557, 4-68167, 
1-116105, 1-51:4D, 1-68L7, 3-6B4(1, 2079;2, 1.6527, nil (IT type. Complete unit 
with transformers, condensers, etc. A. new, lint-a:leas condition. Price 65 . each. 
Packing and carriage 716. 
MODULATOR UNITS, MD 7,ARC.5. 2 x 1625. 12.15, VRI50. Modulation trans-
former. 5 Relays. etc.. 32;6 each.  Post 3,6. 
MOVING IRON METERS. 0-100 amps, 601. scale, at 62; 90-100 v., Dn. scale at 
36 -. Post 3 •. 

AMERICAN L.T. TRANSFORMERS. Potted type, finished In black crackle and very 
conservatively rated. III 230 v., input 2* 6.3 volts (T. at 3 amps. and 6.3 volts 
at 3 amps. output. 18 6 each.  121 250 volt Input, 9 .6.3 volts at 3 amps.. and 
6.3 volts CT. at 3 amps. output. 17,6 eacb• CO 2311 volts input, 29 volts at '2 amps. 
mid 2 volts at I atop.. 12,6 each. (4) 230 volts Input. 3 x 6.3 volts at 3 amps. (T. 
1, 6.3 volts 3 amps.. 22/6 each. (All these transformers are new and boxed, please 
Include postage 3 teach.) 

CATHODRAY TUBES. CV 1524 (3E61) 3 Inch fll. 4 volts.  Anode 1,300 volts. 
Base some as 139A, 112. 36/- each. Carriage 9 6. CV 1525. Ideal tube for the 
small scope, 35 - each.  Packing and carriage 2,6.  Brand new. 

AMERICAN COMPUTERS AN-11-70A. Single parallax.  Contain. 1 relays 101 k., 
9 change-over plat. contacts, A relays 300 ohms, .2 change-over silver contacts all 
relays are email type). ti ). 6%11 small DT., 3. 6X5 DT.. and 2 6857. Seven small 
D.C. motors 27 v. 6 semen motors, 10 small microswitches. Plus gears, condensers, 
loll hearings and pots. etc. This unrepeatable bargain.  £10 each. 
DOUBLE PARALLAX AN-11-70-9.  Similar to the above but larger. etc.. weight 
14011,  law  £12 10 - each. Carr. £1. 
MOTOR ASSEMBLY. Servo unit, C-1 11 A 01020. 26 volts D.C. Auto pilot. New 
in earton.  Pricc 23 10- each. Carriage 7/6.  C-1 Auto pilot flight gyro unit. 
Price £3 10 - each. Carriage 5/, 
VARIABLE RESISTORS, 3 ohm. 10 amps. 18/8 each.  Post 3;-. 
TRANSFORMERS (drop thro' type). 110 and 230 volts pH.. 275.0-275 t 125 mls.. 
0.35 vat o.l. amp, 6.4 nut 4 amps, Size 4'r do 4I In., 22/6 each. Post 3!.. 
ROTARY CONVERTORS. 24 volts D.C., input 11 amps.. 230 volts A.(̀., output at 
90 100 watt. D.C., regulated, voltmeter 0-301), starter and controls, also foe 
the front •4 the 1.ancl.  Finished in grey, size 24 .15' 101n.  51710/. each. 
DESYNN METER MOVEMENTS.  24 v. D.C.. 128 each. 1,6 post. 
RACKS U CHANNEL IRON £4 each, other types from £2. carr. 7.6. 
MICROPHONES C.3. Carbon insert, 78  each. post 1,6. DPI. breast set 

el.  7 N. po.it 1 6. No. 7 Moving (bill.  12/6 each, post 1,6. 

BC 640 MODULATION TRANSFOR MERS. 60 watts. 36;6 each, 3;6 post. Silica 
Vi•I In 16  b.ign. 5 for 5  post 2 6. 

PRECISION RESISTORS, 3.. I meg. on panel,  tol. 5.8 each, 1/• post. 25-way 
P.% I' 14 101, 4 6 per yard. plus post. 

APRSA RECEIVER.  1,000 to 6,0110 Mc's., £35 each. 

L.Z. FREQ. METER AND SIGNAL GEN.  BC 1277A. £25 each. 
PRESSURE GAUGES. 6In, scale mm.h.g.. 0.250, 50'- each, post 3/6. 
AIRCRAFT GAUGES. 0-100 temp., 0-2001b. per el. In., 0.101b., all in one case. 
New, boxed, £2 each, poet 2,6. 

RELAYS.  12 volt D.C.. semi-rotary 3 p., DT.. heavy duty, 7/5 each, 213 post. 
STARTER MOTORS. 24 volt D.C.. approx. 60 amps., ROTAX C5301 rotation C W.. 
can be used as a D.C. generator, charger, or powerful D.C. mobs'.  Brand new 
original wood cases, £6 each, 7 6 can, 
CRYSTALS.  bl'241 and 243 sets of 0'0 In loll he II steps 20 to 27.9 Mc N. Ale, Set, 
120. 27.ii  to 30.9 me,  ('I,',.,' write for further details. 

INSULATORS, ENTERS. AIR-SPACED TRIMMERS, SWITCHES, ETC., loom 
tock.  Qu an tit, ee eve, table. 

TERMS C. W.O.  All goods offered ore ex- W.D.  S.A.E. for enquines. 

W. MILLS 
3-B  TRU LOCK  ROAD,  TOTTENHAM,  N.17 

Phone  Tottenham 9213 & 9330 

LENCO standard transcription units. 
Unit without pick-up arm.. £14 18  2 
With arin only iwill take any standard 
.artridgel    £18 17  8 

GARRARD 301 transoription unit  with 
....lard turntable   £22  7 3 

PHILIPS  A02009  4-speed  single  gram. 
'mit  wit h speed  hist meld,  pick•up 
lowering ilevIce and plug-iii turnover crystal 
pick-up    £10 10  0 
Stereo head .30i. extra 
ACOS HI-light pink-up. I s. (racking weight 
£17,17,0 with mono head. 
Stereo or M OTU, spare heads ..  £1  1 0 

ARMSTRONG  Stereo  55 
R.O. chessie.  91.W. and 

t liner with 2 . 
3W stereo amplifier; base 
and  treble  controls;  :t 
1,r 15 ohms output; switched 
Inputs for tape replay and 
gram.: tape record output 
233/12 0. 

ARMSTRONG  T4  P.M. 
tuner.  self-powered  with 
A.F.C. and cathode fol. 
lower output.  219/19,0. 
Cabinet 56 

GOODMANS  Axiom  300  12in.  loudspeaker chassie. 
OP ,  I, W.. 0111', fundamental resonanee 

,  c/a 511/51. Axiom 
12,2' ',  gauss, 2.1W.  £16,1/0., 

Axiom 110. 100... 12.000 gauss, 10W.  £5. 

Axiom 112,  10in., 16,000 gnus. 12W.  £8/1010. 

AEU 172 acoustic resistance uolt will match any 121n. 
L.B. with 35ek resonance to • suPahle cabinet for good 
ham. 2313. 

KIRKMAN 
40, THE  BROADWAY,  CRAWLEY,  SUSSEX 

THE classified guide to 

Britain's plastics industry 

British 
Plastics 

YEAR 
BOOK 
1961 

over 8500 changes bring this 

guide right up to date 

Provides the only classified guide to the products of 

Britain's plastics industry.  It includes lists of suppliers 
of raw materials, products made from plastics, and plant 
and equipment; processing and fabricating services offered 
by the industry; a list of proprietary names; Who's Who in 
Britain's plastics industry; details of associations and fed-
erations; technical definitions and data; basic properties of 
plastics; names and addresses of manufacturers, associa-
tions and federations at home and abroad; and details of 
new companies registered in 1959. 

45s net  by post 46s 9d  712 pp 

from leading booksellers 

published for "British Plastics" by ILIFFE Books Ltd 

DORSET  H OUSE  •  STA MFORD  ST  •  I.ON DON  S E 
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- RADIO CLEARANCE LTD. 
TRADE  27 TOTTENHAM COURT RD., LONDON, W.I  Telephone: 

ENQUIRIES  MUSEUM 9183 
INVITED  The oldest Component Specialists in the Trade  EST. 30 YRS 

c FOLLO WING THE  STUPENDOUS SUCCESS OF THE " MIRACLE " ? 

1961  ) ) ) 
THE 

WE  NO W  INTRODUCE  FOR 

CONTESSAI 
, ) 

( A really remarkable 2-Band 6-Transistor Superhet Kit  .,,, ) 

l
as displayed at the Radio Hobbies Exhibition. 
The Contessa is the professional looking set with the 
professional performance. 

Study these brilliant features which cannot be found in 
any other kit-
•  W aveband coverage of 530 kcs to 1,620 kc s and 160 kc s to  • 

270 kc s. 
•  Assured reception of at least a dozen stations in daylight! 
•  Large  clearly-calibrated  station-na med  dial. 

•  Internal  high-gain Ferrox aerial. 
•  5 i 1 ratio slo w m otion tuning. 
•  Fitted with the latest 12000-line high-flux loudspeaker 
•  Po wer of 410 milli watts fro m the singlc-ended push-pull final 

/ • 

stage. 
•  Specially designed aerial m atching coil for use in a C AR. 
• O nly first grade fully-guaranteed M azda m atched transistors 

and  diodes  are  used. 

• 

• 

• 
• 

• 

•‘: 

Double tuned IF transfor mers for m axi mu m gain and knife. 

edged selectivity. 

Fully drilled printed circuit panel m arked with co mponent 

nii mbers. 

The two-colour case m easures 10 x 7i x 3iin. and weighs 
approx. 4 lbs. when asse mbled. 

Battery lasts 4 m onths with nor mal usage. 

Book supplied with detailed asse mbly instructions, diagra m, 
and circuitry. 

Anyone  can  build  this  set -everything  supplied -;ust  a 
soldering iron required. 

S Inclusive price for all associated components, cabinet and battery, complete  every detail. 
or our BUY AS YOU BUILD SCHEME, any parts sold separately. 
Send for coniprehensive descriptive Manual and Parts List, 3/6 post free.  £11-10-0 

L•w„,",",",~u"""ewR,.""".(wwt."„"""," ,,,4,.o.00,""""oi.....N",„ 
MOULDED TROPICAL PAPER CONDENSERS 

Small, non-inductive, insulated, high-grade CalwottOn. 

110 v. Wag., .15 51fd. 5% 10d. .22 MM. 10°., 9d. '2 Mfd. 
10 % 1/10. 250 v. Wkii...048 /did. 96. .1 Mid. 111..22 Mid. 
2% 1/4.  1 Mfd. 10% 1/7. 500,. W U.. 680 pF., 1,000 
pP., 1.500 pF., 2,200 pF., 76, each.  3,300 pr., (411 
5,000 pF., 6,800 pF., .01 MfA. Bd. each.  8.200 pF.. 1/.. 
.022 MM.. .03 Mfd. 106. each. .047 MM. 2% .05 Mfd. 
11d. each.  .1 MM. lid.  .25 MM. 1/7.  .1 Mid. 1/3. 
760 v. micg., 470 Or. 10 % 820pF., 1,500 pF., 2.000 pr.. 
941. each. 5,000 pF., 6,800 pF., 96, each. .022 Mfd. 1041. 
1.000 ,. Who.. 1.000 pP., 04. 6,800 pF.. 10d.  .01 M N., 
1.500 V. 1/..  .12 Mid., .15 Mid., 1/1 each. 

VALVE HOLDERS 

4 pin l'/t. 76. 7 pin Brit Pax. 3d. 7 pin Brit Pore. 46, 
Int. Octal Pax. 3d.  Internat. Octal 111,'Slurdo 66. I na. 
Octal P..x. 3d.  Lactate Atop. (0.  2713 l'ax. Rd,  270 
1.1.1' I':. 84,  270 Cer. u h saddle and  e retaining 
spring 1,-. BSA Pax. 4d.  BSA Amp, 66.  BSA ('Cr. 86. 
BSA Pan. es.  B9A Cer. 106.  BOA Cer. with saddle slid 
valve retaining spring 1 -. BOA lie. skirted 1...  BSA 
Cana. 3d.  BSA printed circuit 10d.  B70 Valve CAM ss. 
EY134 High Voltage holders 1 3. 

VARIABLE GANG CONDENSERS 

Twin Ganz .0005 Mid. 21in. x 210. x 11 in. Spindle kin. 

Mn. Twin Gang .0005 Mtd.  21 in.  x I In.  0 llin. 
",111t.iir  1 ,  5 6. 91th Trimmers (be, and Dust cover 
7 0 

AM FM 2-Gang Condensers.  500+20 pi'  3 6 

TRANSISTOR COMPONENTS 
SUB  MtCIATURE  ELECTROLYTIC  CONDENSERS 
Mud  van idetiven. all at 2  each. 
.1 KM. re i v., .26 Mid. 15 v...6 MM. So v.. 1 Mid, 
25 u. S MIL. 6 v.. 15 v.. 70 v.. 4 Ind., 12 v. 5 Mid. 
25 v.. 6 Mfd. :i v., 6 v.. S Mid. 3 v., 6 v., 15 v.. 31. 
10 Ind. 0 V.. 25 v.. 16 NM. 3 v.. 6 v.. :30 v. 20 MM. 
15 v.. 251141d. 12 v., 30 JUL 3 v..6 v., 12 v., 50 Mid. u.. 

SUB MINIATURE TRANSISTOR COILS 
get of 3 I.F. Transforniers 470 Ke, plus Oscillator 
coil. 
Aa specified for MA AR Circuits 23 .41 complete. 
An specilied for Mullard Circuits 23/6 complete. 
WTC oacillator Coils for Jaekson or Plessey Gang 4/6 
each.  W T(2 470 Ito a.  I.F. Transformers  each, 
7'6 Pan. 

SUB MINIATURE CARBON POTS 
3K.. 50K.. 220K.. 3:01 K.,  1111. 2 -. 501 nit 0 switch. 
4 6.  5K., 1,6. 500K preset 1/,  101 Transistor Pots 
2-.  5K Transistor Pots 3/8. 

FULLY MOULDED TRACK POTS 
(Diameter fin. SHORT SPINDLES) 2 6 each. 

1600, 2500.4000.4700 .50.0. lk..2k., 2.5k..5A. 10k., 
15k. 25k.. 5011.. 100k.. 2501‘.. 500k., 1M. 

SUB MINIATURE = TALLIS H) PAPER CON-
DENSERS fin. x fin. 100 v. working. 

.005 Mid., .0022 Mid., .002 Mfd.. .001 MM.. Bd. each. 

.02 MM., .04 MM.  Price 26. each. 

MIN. POLYSTYRENE coNorassass 
10 pF.. 50 pF., 59 pF.. 75  82 pr.. 100 pF.. 135 v. 
wkg. 66, each.  300 pF., 350 pF., 390 tolg., 470 pF., 
560 pF., 1,000 plg.. 1.200 pF., 4,titio pF.. 96. each. 

Pius 3'6 Regd.  P.P 

SWITCHES ROTARY 
Sin I Ain. din. Sin. spindles.  Price 2 11 each. 
1 pole 10 way. 1 pole 12 way. 2 pole 2 may. 2 pule 3 m a, 
2 pole 4 way. 2 pole 6 way. 2 pole 6 way. 3 pole 3 u , 
3 pole 4 war.  4 pole 3 way. 

POTMETERS CARBON -HI-GRADE 
Moulded Tr.ir kn.  Dem+  1 f tn., elm. spindle. 
10K.. 221i.  Lmear only.  50K.. 100K.. 250K. 
IM.  2M. Log or Linear. less, switch, 2/41 each.  Nt 
switch 4 6. 

TRANSFORMERS 
Audio Output Types 3,00,13 to 311 3/9.  30.0000 to 39 
4 6.  Universal CRT Boortere with tapped primaries 2 V. 
6.3 V. 13 V. 25.„ boost all taps. 10 6.  Filament Trans-
formers, centre tapped, 6.3 V.  3 amps. 96. 

MODERN TV COMPONENTS 
Ferro: line 0,1" Transformers, 16 kV U25 106.  on° 
Types 12/111.)  Frame OiP transformers to match 4/6. 
Scanning Coils to match M O. ,90° typen 126.1 Pane, 
containing 6 preset pots 5,-. Smoothing Chokes: 2 Fly. 
250 mA. 3/11. 1.9 Hy. 250 mA. 2i11.  1.3 Sly. 250 oiA. 
2/8. 
G.E.C. Metal Rectifier 250 v. 250 mA. 10V-.  34 Meg. 
1.F.T. 111 ea.  36 Meg. I.F.T. (link)  ea.  idasks 1410.. 
171n. and 21in. 2/11. 3/6. 4;6 (pl . 2,6 p.p.>. 

MISCELLANEOUS 
Crocodile clips 44. Coax. Plugs and Sockets 2;2 per 
Condenser clips tin., 14,n.. Min., and I lin. 66. ea. 
Parmeko Smoothing Choi, 8 9 Hy. 100 mA. 6 6. goo id,. 
15 Ky. moulded Condenser', 2;6.  WX2si Westector 86. 
Transistor Twin gang • lensers :187+166 pF. es. eginti. 
4 6.  Vibrator Hash Chokes 1 -.  Ext. Loudspeaker 
panel with swildh  0Aal 3 -. 

TV PRESET CONTROLS  We have an extensive range of Waxed Paper Condensers 
DISC CERAMIC CONDENSERS 500 v. W ho.  Knurled  knob  and  6140 fixing holes.  Ilium.  lin.  (average price 56, each).  Metallowil Paper Condensers 

8.2 pF.. 470 ff., goo  Mol  511.1 ..0025 MId.,  100(3 UK. 10K., 25K., 50K  100K.. 240K.. 250K . 50.K..  iaverage price 11d, each) and Wirewound resicton. 5/6/7-
.003 MM., .005 Mid. Ed. each.  .01 511.). 96.  1.551., 2M.. 1(3 each.  25K wirewoun I 1/6.  watt types (average twice 1/- each). 

All Electrolytic Condensers as advertised in May 1960 issue still available. 

STA MPE D A N D A DDRESSE D ENVEL OPE with any enquiry please.  BlIt i egret no Itsts or catalogues -our stocks move too quickly! 
PLEASE ALL O W FULL POSTAGE AN D PACK: N G C HAR GES 

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. O N ORDERS OVER 10-. 

) 
) 



WIRELESS WORLD Atuti , I 'o I 

10 ' Watts — 2.5 kVA 

DRAKE  TRANSFORMERS 
Mains Transformers 

Chokes 

Audio Output Transformers 

Audio Input Transformers 

Saturated Reactors 

Screened Microphone Trans-

formers 

Current Transformers 

Transistor Transformers 

Inverter Transformers 

Coils 

LTD. 

DRAKE  TRANSFORMERS  LTD.,  BILLERICAY,  ESSEX 

Billericay  1155 

BENSON'S raEls 
INDICATORS, Type 101 with  LR530 and 2/EB91, 2/EF91, 2/R10, 
new cond., 30/. (post 7/-).  Type 1 with VCRX263, 2/EF52, 5/6J6, 
1,5V6, 1/EY51, 2/EB91, 3/EF 91, RE EHT Generator and 28 kc/s. 
xtal, 45/- (Rail 7/6). MORSE KEY with buzzer, on board, wired for 
4} v. battery, 8/6 (p.p. 1/6). TRANSFORMERS. Open, upright, input 
200/250 v. Outputs: -250-0-250 v., 150 mA., 5 V. 3 A. and 6.3 v. 5 A., 
25/..  Input 110/230 v. Outputs: -6 v. 2, A. twice, shrouded, 10/6. 
Outputs: 510-0-510 v. 275 mA., 375-0-375 v. 83 mA., 5 v. 3 A., 6.3 v 
7 times (17 A.), IL-. CONDENSERS, block, paper, 8 mfd. 250 Vw. 4/-; 
4 mfd. 2 kWV. 7/6; 600 Vw. 3/6. SWITCH fuse splitter, DP 15 A. 
15/-.  MONITOR 54, triggered oscilloscope, comprising Indicator 648 
;,nd Power Unit 675, 230 V. A.C. input, with cables and circuit. Cathod, 
probe unit extra, 17/6.  118/10/- (Rail 15/-).  HEADPHONES, CI.1<, 
7/6.  CR100 Noise Limiter assemblies with valve, 3/6.  NE W M.C. 
METERS, 3iin. round flush, 50µA, 70/-; 200 µA centre zero, 50,-; 
mA., centre zero, 45/-; 1 mA., 55/-; 2}in. I mA., 22/6; 100 mA., 

13/11; 2in. 300 mA., each 6/6; 2}in. M.I. 20 v. A.C., 8/6; 300 v. A.C. 
15/-; 100 v. A.C., 311n., 45/-; 150 v. A.C., M.I., 6in., in case, 

45/-. VIBRATORS, Mallory G634C 12 v.4-pin, 7/6; 8 v. 5-pin reversible, 
7/6.  DRIVES: slow-motion Admiralty 200: 1 ratio, scaled 0-100 5/6. 
R1165 S.M. " N " type, new, 10/6. VIBRAPAKS 6 v. D.C. to 250 v. no 

sincothcd cased 22/6; 12 v. input, 25/- (p.p. 3/6). DYNAMOTOR8 
post 3/6). 12 v. to 250 v. 60 mA., 11/6, 6 v. to 250 V. 60 mA., 11/6. 
CHOKES. L.F. 10 H., 200 mA., 6/6; 100H, 60 mA.,  9H, 100 mA., 
5'6; Potted 10H, 100 mA., 7/6;' C" 10 H., 250 mA., 12/6; 5H, 400 mA.. 
10/6; 30 H., 50mA., 7/6. R.F.27, good cond., 18/- (p.p. 3/6). HEATERS: 
Strips, enclosed, 220 v., 100 watts, 3/6; finned, 115 v., 200 w . 2 --
RELAYS, "Londe'," co-axial, small, 12/24 v., 7/6. SWITCHES: Waft r, 
2 pole, 4 way, 4 bank, 1P6W6B, 4P2W2B, 1P7W3B, 1P11 W211, 
4P2W5B, 3/6 each. Ceramic 2P4W1B, 1P5W3B, IPI1 W, 3P3W2B, 3/6. 
STUD, 1P24W2B, 1P8 W2B, 3/6; 1P19W2B, 5/6; 1P4OW3B in brass 
'ace, 12/6.  VALVES: QQV06/40 (5894), 35/-; QQV04/20 (815), 30/-; 
V I.S389 20/-; V LS631 10/, BENDIX MN26C WI- bands 70/- (care. 10/-). 
R x78 2.4-13 mcs. with 100 kcs. Xtal 35/- (p.p. 3/6). Box with 6 GPO 

itches and 12 lampholders, 16/- (P.P. 3/6)• MOTORS, reversing, 
. with magnetic brake, 12/6; synch. 3,000 r.p.m. 100 v. 10 vA., 

7 6; Octal plugs, 1/6, BR: plugs, 1/-.  AMPLIFIERS, 195/215 me/s. 
2CV66, 1/VR136, 1/524, with power unit, 230 v. input, 45/- (post 3/6). 
Osc. unit 207a with Klystron CV67, 524G and 3 neons, 22/6 (post 5!-). 

LIST AND ENQUIRIES S..A P. please. Terms, C. W.O. Postage extra. 
Immediate desp.11. 

Callers and post W. A. BENSON W.W. , 136 Rathbone Road, Liverpool, 
16. SE F 6853. 

Callers: SUPERADIO Whitechapel , Ltd., 116 Whitechapel, Liverpool, 1 
1130 

EXPORT ONLY 
PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequency ranges on five hands 
(II 36-44 Mca, (2) 65-78 Mc/s, (3) 78-100 Me .14) 118-132 Mc,  (5) 156-174 Mc',. R.F. 
output 10 watts. A.M. Single Channel, crystal controlled. To operate from 6 v., 12 v or 
Maine supply 'sources. Reconditioned with same as new guarantee. Prices from 355 per 
complete station FOB U.K. Port, as Illustrated. 

GENERALLY AVAILABLE 
H.F. Radio Transmitters  le .20  300-watts phone output also remote control and 

CoUi m 18Q IT O Series) Radio Telephones 11•12 mc/s. 4-channels 25 watts. 
Wireless Sets.  Noe. 19, 22, 31, 38, 62 and 68, and spares. 
Aerial masts.  Telescopic Steel 201t. and 3441. 
Field Telephones. li Mk V. " F," " 3," " H," "L," and EEO. Switchboards 10-LIne In 
1111 1-1.111 , .1.I. 
Carrier Telephony Systems. 1 + 1 and 1 4- 4 Carrier Terminals and Repeaters. 
V.F. Telegraphy Systems.  Speech + Duplex, 3 and 6 channel Duplex Radio Teletype 
Turnialals AN Fi;C.IC. 
Rectifiers Charging Sets 6/12 volt 15 amp. new. £12. Mains supply-115 volts and/or 
23i1 volts mains. 
D.C. Supply 24-volt 60 amp. new, 835. 200/240 V. mains. D.C. Supply 60-13 volts 0.7 
only., new, £5. 200/240 V. mains. 
Aircraft Radio Compasses.  l,-line. Measuring I ,ointment. and also 10-Channel V.H.F. 
Radio Telephones. 

R. GILFILLAN & CO. LTD. 
N ATI O N AL PR OVI N CI AL BA NK C H A MBERS 
29 SO UT H STREET, W ORT HI N G, SUSSE X 

Tel.: W orthing 8719 8. 30181 
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EST. 
1911 

RELAYS P. O. TYPE 
3000 

Built to your own 
specification 

Keen Prices 

Quick Delivery 

Contacts up to 
8-Changeover 

MINIATURE RELAYS: 
Siemens High Speed Sealed  S.T.C. and G.E.C. Sealed 
2.20+ 2 20  H96A  15/6  20  2 C.O.  4184GA 18/8 
1450+1450  F196C  1916  7000  2 C.O.  4184GD 19/6 
5000+5000  HOOD  22/5  25000  1 make HD 4186EE 22/6 
noon + noon  H96E,  23/-  27000  2 C.O.  4184GE 21/6 
Siemens High Speed Open  1800  2 m 2 b  M1087  19/11 
1000+10011  FI85N  15/-  6700  4 CO.. 
8500+8500  H85W  111/-  25000  1 C.0  M1022  22/6 
10000+10000  H95A  17/8  50000  2 C.O.  M1052  26/-
ERICSSON SEALED.  Highly sensitive.  70000 1 C.O.  24 V. 25/-

Comprehensive range available from stock. 

MAGNETIC 
COUNTERS 
ounting to 9999. 

2-6 v. D.C., 15/- each, post 1/6. 
75-230 v. D.C., 15/- each, post 1/6. 
HIGH SPEED TYPE No. 100c., 
35/-, post 1/6. 

ATTENTION  ALL MANUFACTURERS!.  ONE-HOLE  FIXING 
SWITCHES. Single-pole changeover 3 amp., 250 volts A.C. 1/6 each, 
12/- doz., 637/10/- per 1,000. Ask for quotation for 5,000 or upwards. 
100,000 available from stock now! 
SOLENOIDS suitable tor remote control, mechanical indicators, etc. 
12 v. D.C., 400 mA, 300, 31in. ar111. tin. movement, 5/- each, post 1/6. 
TERMINAL BLOCKS. 2-way 4 - ..z., or box of 50 for 15/-, 3-way 6/-
dot.. 50 for 22'6, pr,t 1 6. 
METERS GUARANTEED 

F.S.D.  Size  Type  Price 
100 Microamp  3 in.  MC/FR  80 - 
50 Nficroamp  2 in.  SIC/FR  70 - 
250 Microanip  2 in.  MC/PR  40 - 
500 Microarnp  2 in.  MC/FR  37 6 
1 Milliamp  2 in.  MC/FR  35 - 
2 Millianip  2 in.  SIC/FR  25 - 
30 Milliamp  2 in.  MC/FR  15 - 
100 Milliamp  2 in.  MC/ER  15 - 
200 Milliainp  2 in.  MC/FR  15 - 
1 Ampere  2 in.  MC/FR  35 - 
3 Ampere  2 in.  MC/FR  35 - 
5 Ampere  2 in.  MC/FR  35 - 
10 Ampere  2 in  MC/FR  35 - 
20 Volts  24in.  MC/FR  35 - 
30 Volts  2 in.  MC/FR  35 - 
40 Volts  2 in  MC/FR  35 - 
500 Nficroamp  2-n.  MC/FR  25 - 
1 Milliatnp  2in.  MC/FR  27 6 
5 lifilliamp  2in.  MC/FR  27/6 
10 Milliamp  2in.  MC/FR  27/6 
20 Volts  2in.  MC/FR  27/6 
30 Volts  2in.  MC/FR  27/6 
40 Volts  2in  MC/FR  27/6 
15 Amps  2'n.  MC/FR  12/8 
3 Amps  2in.  MC/FS  27/8 
5 Amps  2in.  MC/FS  27/6 

30-0-30 Amps  2in.  MC/FR  15/6 
50-0-50 Amps  2in.  MC/FS  12/8 
600 Milliamps A.C.  :3 in.  MI/FR  30/-
25 Amps D.C.  2 in.  MI/FR  7/0 Complete list of meters 
50 Amps A.C.  4in.  MI/F or PR 85/- available. 
300 Volts A.C.  2 in.  MI/FR  25/-
FREQUENCY METERS. 45-55 cycles per second 230 volts, flin. dia. 
Flush Round.  Brand new in maker's box, 110/10/-, post 3/6. 
METER RECTIFIERS 250µA 1 M.A., 5 51.A., F.W. bridge, 16, post ltd. 
AMMETER. 0-3 amp D.C., by Turner, MC/FR, fin. 90/-, post 2/6. 
MICROAMMETER. 250 F.S.D. 31in. F.R. Sangamo Mod. S37. Scaled 
for valve voltmeter.  Circuit available free, 55/-, post 1/6. 
UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50 
microanips, dia. 4in.  Knife pointer, mirror scale.  Complete with 
leather carry•ing case. Ideal for laboratory use, £10, carriage 3/-. 
PORTABLE VOLTMETER. 0-160 volts A.C./D.C. accuracy within 2%. 
8in. mirror scale, knife pointer, in polished case. A precision moving 
iron instrument at a very low price, 14/19/11, post 3/6. 
PORTABLE AMMETER. 0-3 amp. A.C./D.C. 3in. scale in case with 
handle, 35/-, post 2/6. 
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5pf. 
to 50 mfd, and resistances from 5 ohms to 50 niegohms. Valve volt-
meter range 0.1 to 15 volts and condensers leakage test, 29/111/11, post 3/-. 
RACKS—POST OFFICE STANDARD.  fit t. high with U-channel sides 
drilled for 19in, panels, heavy angle base. 
SLYDLOK FUSES. 15 amp. with rewirable cartridge fuse. Latest type 
G15 M.M. Complete with studs, nuts and washers, 3/6 each, post 6d. 
Also available 100 amp., type M.M. G 99, 14/6, post 1/-. 

Pos-we on WIC'S 116 

New Taylor gs 
Multimeter Idtshl I  t 
20,000 ohm, per s• 
20 merrohms, 20 ram, 
A.C. a D.C. £10. 

H.P. CAPACITOR MOTORS 
230/240 volts, 50 cycles, 1420 r.p.m. 
shaft, resilient mounting.  Or with 1in. shaft 
on Standard toot mounting.  Either type, 

c.irri.tgeIII,. 

VACUUM PUMP AND COMPRES.,011. 
Edwards typv 1V,  shalt, complete with 
flywheel, couplings, oil  filter and union, 
£6'10/-, post 3/6. 

I RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH 
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICES. 

."" AMA7I146 OFFER!! 
POWERFUL 6-I2vDC ,..11,7-3„. MINIATURE 

44  MOTORS 

OFFERED AT A FRACTION OF MAKERS PRICE 

MINIATURE  PRECISION 
MOTOR, 12 v. D.C.  Size 
II x Iin. diam.  Latest 
development.  Extremely 
powerful with low consump-
tion.  Weighs as little as 
two ounces and totally en-
closed in polythene protective 
case.  Three-position switch; 
forward, reverse and stop. 

r.p.m., self lubricating and long life sintered bronze bearing, 15/8, 
post 9d.  Ask for free length of polythene flexible drive. 
ROTARY CONVERTERS. Input 12 v. D.C. Output 230 v. A.C. 50 cy. 135 
watts. The ideal job for TN. and tape recorders where A.C. mains are not 
available. 01/10/-,cge. 10/-. Also available with 24 v. D.C. input at same price. 

ROTARY CONVERTER. Input 24 v. D.C. Output 220 v. A.C. 25C watts. 
Pedestal type with D.P. Ironclad switch, BRAND NEW. 117/10/-, care. 15/-. 

BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal 
case I6in. x 8in. x 11in. (Two will make an ideal power supply for our 12 volt 
Rotary Converters.)  Uncharged 85/10/- each, carriage 15/,  24 volts 35 
amperes.  1114 each, carriage 15/-. 
NIFE BATTERIES. Nickel Cadmium. 6 volts 75 amps. Crated and con-
nected. Brand new 17/10/-, cge. 15/-. Special inter-crate connector supplied 
free with two batteries. 

WESTALITE BATTERY CHARGERS. Made by Westinghouse (type BC14-
6/40). Input 200/250 v. A.C., will charge 6 cells at 40 amps. Course control 
switch with eight positions and fine control switch with four positions. Built-
in 0/50 meter. Fused A.C. and D.C., grey enamel finish, dimensions 24in. x 
14in. x 13in. £50 each. 

TELEPHONE SET TYPE "A." Ringing and speaking both ways 
on a four-core cable. Carries the voice loudly and clearly over 
any distance. Tao handsets are supplied as illustrated and the 
set is complete with Pushes, Buzzers, Battery, Plugs and Sockets. 
We am supply 4-core PVC cable at 10d. per yard or 2-core at 
3d. per yard extra. Price 75/- set, post 3/6. 
TELEPHONE SET TYPE "K." The most compact telephone 
set available as the 41in. flat battery and buzzer is built-in to the 
hand instrument. Ringing and speaking both ways on twin wire, 
instrument is complete with 5ft. flex. Easily hangs on the wall. 
Set of two instruments, 85/10/-, post 3/6. 

FANS INDUSTRIAL TYPE 230/240 volt AL. Capacitor Motor, lffin, blades, 
adjustable louvres, filter. Ideal for paint shop.  Brand new, £20, cge. 25/, 
AIR BLOWER powered by a 230 v. A.C. motor, 15in. fan.  Volume of 
free air at max. r.p.m. is 1,250 Cu. ft. per mm.  At maximum efficiency 
900 cu. ft. per min.  Brand new £25. carriage 30/-. 
AUTO CABLE waterproof.  Single.  14/36.  20/- per 100 yds., post 1/6. 
PUMP Electrically Driven by a 24 v. D.C. motor. Works efficiently on 12 v. 
Totally enclosed, self lubricating driven through 4 to 1 reduction gearbox 
delivering 60 g.p.h./30Ib./sq. in. Inlet and outlet unions 1 LISP 37/8, post 2/6. 
SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 cycles, complete with 
leads, dummy antenna. Brand new in transit case. 6 to 52 Mc/s. inclusive in 
4 bands with calibration charts.  Coarse and fine attenuators.  Int. and ext. 
mod. Output 0.5 volt to 100mv., impedance 70 and 1000. £10. carriage 10/, 
CERAMIC WAFER SWITCHES 
1 Bank 1 pole 3-yttay ... 4/6 each  2 Bank 2 pole 4-way ... 10/6 each 
1 Bank 1 pole 5-way ... 5/8 each  3 Bank I pole 11-way ... 111/- each 
1 Bank 2 pole 2-way ... 5/8 each  3 Bank 6 pole 2-way ... 7/6 each 
2 Bank 1 pole 11-way ... 12/8 each  3 Bank 4 pole 3-way ... 7/6 each 
2 Bank 1 pole 12-way ... 7/6 each  4 Bank 2 pole 4-way ... MS each 
Others including Paxolin types: 1 Bank 3/5, 2 Bank 5/-, 3 Bank 6/6, post 1/-. 
Full 
SELENIUM METAL RECTIFIERS 
Charging Rectifiers.  Full Ware Bridge.  12 Volts 6 Amps   22/8 each 
12 Volts I. Amp ... 8,6 each  24 Volts 1 Amp   13/- each 
12 Volts 2 Amps ... 13/6 each  24 Volts 2 Amps   24/- each 
12 Volts 3 Amps ... 18/6 each  24 Volts 3 Amps   28/- each 
12 Volts 4 Amps ... 20/- each  24 Volts 4 Amps   361- each 
MAINS TRANSFORMERS to suit above rectifiers. 
12 %'olts 1 Amp ... 12/8 each  12 Volts 4 Amps CT107 29/6 each 
12 Volts 2 Amps ... 24/- each CTIO9  12 Volts 4 Amps   25/- each 
12 Volts 2 Amps ... 20/- each  24 Volts 6 Amps   50/- each 

HEAVY DUTY SWITCHES, suitable for switchboards. Carries over 100 amps 
Consists of 2 S.P.C.O. coupled, 50/- pr, post 3/-, or separately at 25/-, post 3/-. 
SATCH WELL THERMOSTATS adjustable between 70°-190° Fahrenheit. 
0-440 v. AC., 20 amps.,  1 lin. stem.  Fitted cover.  25/-, post 2/6. 

ROOM THERMOSTAT. Adjustable between 45 and 75 (leg. Fahr., 250 v. 
10 atop. A.C.  Ideal for greenhouses, etc., 315/-, post 2/-. 
CATHODE-RAY TUBES. ‘'CR 139A, 21in. diam., 30/, 2API, 2in. diam., 
25/,  SLIP!, Sin. diam., 156/-, all post 3/-. 

L. WILKINSON (CROYDON) I.Tb. 
19 LANSDO WNE RD. CROYDON SURREY 
Phone: CRO 0839  Grams: WILCO CROYDON 
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BRAND NEW 

AT £13.6.8. 

AM/FM (V.H.F.) 

(P. & 

CHASSIS 

P. 10 -) 

• 
s ..- _...____ gcls.0. 

_ 

- •' '''"Ia•"411' ...!!!'-'''''' ' " - -  ••••-, 

IF= 
'rapped input 200•225 v. and 
Choral. size 15 x 61 x 511, high. 
Pick•up Extension speaker. Ac.. 
-OFF. L W.. M W., F.M. and 
With all valves A 0.P. Transformer, 
Covers 1,000.1,900 M., 200-500 
Valves EZ80 rect., EC1181, 
to 66 chassis, 47/6. 
10,, 61n. ELLIPTICAL SPEAKER, 
TER11111; -(Chsssis 15443 
ot with Cabinet and Speaker 

141 x 41n. an gold and black. 
" piano " push buttons 

Speaker and Cabinet 

thle a mok,. 
PaYmente of 30 -. 

payment. of 32 -. 

228-250 v. A.C. ONLY. 
New manuluture. Dial 
E., and Dipole sockets. Five 
Gram. Aligned and tested. 

Tone-control fitted. 
M.; 88-99 Mc/s. 

E ng, &ARCM), EL84. ECCA5. 

20/- to purchasers of 
down Inc. carr. -and 6 month', 
85;10,- down and 7 monthly 

3-VALVE  AMPLIFIER  (INCL  RECT.) 
l'mapane brle oefr. gl;,,izgree4 Esrarr t,sts3.. ElltinsE7a,30nd 3ouctponut. 

tfirt,,iii,sy. 7gy.o I u m4e1,,,,e  bar,iit  i criln and i et reebirlete . 6 i On , 61 ffi ..., s 1.21g,h.:1.. 

alculmaron, state which, 
ONLY 75/- (3/- P. 8 P.). 

• 

:̀. r h :  , ( ( ...... 

// ta  _ 
' 

if , 

1 '1 

7 1 
13-CHANNEL  TUNER 
I.F.  34-38  Mc..  requires  S lie . 

vatves  PcPso and  P(XI)4.  .1 7'ittl  
Removed from clueing but in  VI . 
working order. 

7ift,2 6 P. A P.) Knobs 
100  2. 6 extra. 

i 
A O  .I% 

60 SILVERED MICA AND CERLIIIC CONDENSERS. 10 -. 60 RESISTORS 5-. 
/44 yds.  1mm. PVC. flexible ',levying 10- poe paid. 

NEW WAXED El:MOLARS, 350 V. or above, 3 of each.  .001. .1102, .005, .01, .0.2, 
,113, .1mF..25, .5111F, Total 21 for 4/8 (poet 911.). Not more than 301 one type. 

AUTOMATIC RECORD CHANGERS 
.11 4 speed; all with turnover cartridge, crystal -all 5/- extra rare. 
i'"Ilaro conquest -17 10 0; BIER.  lIA8-28/10/0;  UA8 stereo -5617.6: 
11.5.16. latest CA14- £7100. 

GRAMOPHONE AMPLIFIER  
with 51n. SPEAKER  On Fabric- 
eovered Baffle 121 % Bin. 
dnd Output Transformers. 
arid  E1,41  Valves.  Tone 
Volume Control.  On/Off switch. 
Plenty ..1 Volume. Fully O usanteed. 

t 
-........ ,V..,• !... xs.ris-••••716*11 

Mains 
EZ40 
and 

Two Knobs supplied. Rudy to play.  Use-

:- L-
LJ r . 
fr. , 

...., i ..0 

N. /1 0- 

PUSH-PULL  AMPLIFIER  £4/151-. 

3 - P & P  4 = v 

Brand new 200-240 A.C. mains.  Bus, 
treble and vol. control@ flying panel.  With  4 \ 
valves EZ80. EO M and 2-EL84 giving full 
o w. Ch usIs 12 x 31 x 311n.  With op.  a_t riT VII 
trans. for 2-3 ohm speaker. 

STEREO VERSION on same Chassis £415/- (P. a P. 3r.). 

- 

A Quality Tape Recorder.  ViL IV.. M O, ECX̀83, ECI.82, DM7)l Record Level 111-
.11eator, Aeon Crystal Mike. 8501. Emitape. Extra spool. Max./sec. 11.8.11. Monar-
deck (1) Vol. (') On/Off Tone. (3) Ext. 1..8. (4) Monitor. (5) Radio Input. (6) Mike 
input.  Pant forward and reverse control.  Cabinet sire Id,, 111 x 71n.  Today's 
Best Value at 17 Eina. (10/• P. A P.). Low Interest Terma, la down and 5 monthly 
payments of ga. Write for descriptive leaflet. 

). CHASSIS lir I - 1 07' 
-  - 

SELF-POWERED V.H.F. TUNER 

80.95 Men. cover  Mallard permeability Tuner. 

Dims. 1011n. x 411n. x 5in. high.  F.CCA5; Ent; 
Ent and 2 Diodes. Metal Rectifier. Mains trans. 

Fully wired and tested. OU1S £7/10/0 (41. carr.). 
Room dipole 10/-. 900 ohm twin feeder ea. yd. 

‘.  .441.e l f ,, 
Delivery by return. C.O.D. 2/- extra. Terms: Cuh with order or one-third down and 
belusse Plus 7/41 cup to (7/10/.) In eq .] four monthly payments.  Balance over 
17/10/- add 1/- In Al and pay In not more than 6 monthly payments, See special 
terms for A.M.•P.M. chemist  All new goods tinter stated.  fiend 6d. for 20•1e.ge 
.f..l ,"-•"•  S kTISFA,'TION GUARANTEED. Posted order., to Camberley. 

GLADSTONE RADIO 58A  HIGH  ST.,  CAMBERLEY,  SURREY.  T.I. 22791 
56 Stokes Croft, Bristol, 1.  ,camberley clued Sato 

247, New Road, Copnor, Portsmouth, Hants. 
. ii ..! nesdkiy) 

STABILIZE YOUR Ac MAINS with the finest 
equipment, at a fraction of the normal cost: -

FERRANTI 74-KVA MOVING COIL 
AUTOMATIC VOLTAGE REGULATORS 

Any stabilized output voltage in the range 200-250 v. 
can be selected by plug-board tappings. The selected 
output voltage is automatically maintained constant 
within ±1%, at all loads 0 to 30/371 amps., when the 
supply voltage is varying over the range +8% to 
-12%. IFrequency compensated 45-55 and 54-66 cis. 
Excellent output wave-form. 
Can also be used as a variable transformer. 
Unused.  Complete with spares and instruction 
book. 

P. B. CRA WSHAY 
94 Pixmore Way, Letchworth, Herts. 'Phone 1851 

COIL  WINDING 
High quality coil winding carried out for transformers, 
chokes, telephone equipment and relays.  Quantity 
production a speciality. 

Vacuum impregnation with solventless varnish to RCS 
214 where required. 

Contractors to the Admiralty, Air Ministry, Ministry 
of Supply, G.P.O. and Electricity Boards. 

A.I.D. and A.R.B. approved. 

FRASER SPELLER TRANSFORMERS LTD. 
Sidenham Road, London, S.E.26 

Telephone: Sydenham 8813/9 

MINIATURE ELECTRIC BULBS 

FROM 1V to 50V 

IN SIZES FROM 4.5mm to 18mm DIAMETER 

After nearly 30 years of specialising solely 
in the production of Miniature Electric 
Lamps, we have accumulated a store of 
information that is freely available to the 
Electronics Industry. You are invited to 
write or phone us for any information you 
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing 

or new projects. 

VITALITY BULBS LTD. 
Neville Place, Wood Green, London, N.22.  'Phone: BOW': Park 0013 

LEARN A LANGUAGE 
THIS SPRING WITH 

TUTOR  TAPES 
Full ELEMENTARY  ADVANCED 
LANGUAGE  COURSES  TAPE 
im.111(11(12 HANDBOOK published Li, 

HEATH. U.S.A. 
Elementary 

FRENCH,  GERMAN  ITALIAN, 
SPANISH, £3 3 - 

New Elementary RUSSIAN, £3 17 6 
Comprehensive LANGUAGE COURSES 

(2hr. recording) £4,6, - 
Write for complete FREE DETAILS 

TUTOR TAPE COMPANY  (Mac 3999). 
32  Orkney  Street,  London,  S.W.11 
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Gaumont-
Kalee 
Fluttermeter 
Type 1740 

Brief Technical Data 
Operating carrit - freqtency 3,000 c.p.s.-± 
Minimum Input signal ID mV R.M.S. 
Input.  Impedance 1 Megohm. 
Input amplifier oandwilth -- 3db at 2,500 and 3,500 
c.o.s. 

Effective limiter -ange  10dB. 
Meter scaling—' Peak wow " 0 to ± I% (centre 
zero). 

" Wow S' and '' Fluttcr " 0 to I% and 0 to 0.2% 
R.M.S. 

Crossover freqLency 20 c.p.s. 
" Flutter " meter response  3db at crossover. 

- 3dB at 200 c.p.s. 
" Wow " meter response  -3 dd at crossover. 

-1dB at 0.5 c.p.s. 
C.R.O. output 'frequency response level down to 
zero frequency  3dB at 200 c.p.s. 

3,000 c.o.s. oscillator oatput level 
5V R.M.S. into:0.5 Megohm 100 mV R.M.S. 
Into 500 ohm:. 

Accuracy: Mete- presentations  2"„ f.s.d. 
Power consumpc on 35 watts. 
Mains 100/150v. and 200/250v. 
Single phase 45/50 c.o.s. 

d.' aniii1111 

Watch that W O W! 
with the Gaumont-Kalee 

FLUirrEiR METER 
Accurate measurement of sound 
equipment speed deviations 

The Flutter Meter measures those 
components which are commonly 
described as " Wow " and "Flut-
ter " resulting from speed variations 
in sound recorders and reproducers. 
This instrument is equally suitable 
for use with machines employing 
perforated film, tape, wire or disc 
records. 
Type 1740 is of entirely new design. 
More compact, lighter in weight and 
costing considerably less than earlier 
Gaumont-Kalee  Flutter  Meters, 
but with the same high performance 
and facilities. 

Di mensions: Height 10,1" 26.04 cm. 

Width 12r 31.12 cm.  Depth 141' 36.47 cm. 

Nett Weight: 291b.  13.15 Kilos. 

Write for full details to: 

Important users of Gaumont-Kalee 
Flutter Meters include : 

B.B.C. Television and Research, Colloro. 
Commission Superioreure Technique, Paris. 
Commonwealth of Australia, Melbourne. 
Compagnia Commerciale di Cinemotografio. 
Milan. 

Dept. Posts and Telegraph, Dublin. 
Egyptian State Broadcasting. 
E.M.I. Research Laboratories. 
GarrardEngineeringandManufacturingCo.Ltd. 
Magnavox Corporation of U.S.A. 
Marconi Wireless. 
Ministry of Supply. 
Ministry of Transport and Civil Aviation (U.K.). 
Mullard. 
N.V. Philips' Gloetlampenfabrieken, Holland 
and Denmark. 

N.Z. Broadcasting System. 
Post Office Research Department. 
R.C.A. Photophone Ltd. 
Southern Instruments Ltd. 
Truyox Ltd. 
Vortexion. 
Westrex Co. Ltd. 
Wright & Weatre Ltd., and users in India, 
Poland and Hong Kong. 

RANK PRECISION INDUSTRIES LTD 
G.B-KALEE DIVISION :STUDIO/, WOODGER RD., LONDON, W.12, ENGLAND 

Tel: SHEpherits Bash 2C50.  Cables: RANKPRESTU, LONDON 

the 
finest 
protection 

of all 

gold 
hard and bright 
always reliable 
large quantities — lower cost 

silver 
soft or hard 
dull or bright 
low contact resistance 

aia( xe s t suecessipt & appetea' 

PRECIOUS METAL DEPOSITORS LTD 
HEARSALL LANE, COVENTRY 

Telephone,. Coventry 73109 
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NEW-Quality  Tools  at cut  prices. 
ENGINEERS  12in.  ADJUSTABLE 
SQUARE WITH SPIRIT LEVEL 96. 
51n.  VERNIER  CALIPERS  WITH 
DEPTH GAUGE 96. 
WHIT. OPEN END SPANNERS, drop 
forged and plated, set 6. A in. to lin., 13 6. 
POCKET NEON TESTER, with retract-
able si.rewdriver, 51-. 51n. SIDE CUTTERS 
5 6. Sin. PLATED ROUND NOSE TAP-
ERED PLIERS, 5 6. 7in. FLAT NOSE 
BOX JOINT TAPERED PLIERS, 8,8. 
7iin. COMBINATION PLIERS, 6 -. 
TUB. HACKSAWS (Eclipse type), 11 9. 
H.S. TWIST DRILLS. Set of 7. *in. to tin. 
4-. Full size in mallet, 81-. Set of 13--
96. Set of 17, lain.- 6in. in wood case, 
156. 
OUR FAMOUS TRANSFORMERS.  In-
put 200/250 v. Output tapped 3, 4, 5, 6, 8, 
it, 10, 12, 15, 18, 20, 24, 30 v., 2 amp., 
24 6. 17, 11, 5 v., 8 a., 27/6. 5 a., 24,6. 
3.5 v.. 9, 17 v., 1 a.. 13-. P.P. 
STUDIO  " 0 " CARTRIDGES,  18 -. 
12in. SPEAKERS WITH Sin. TWEET-
ERS by leading makers, 75,-. Less than 
half list price. 
NEW 121n. SPEAKERS, 12 watt (list 
price £12'12'-). £6 17 6. 
NEW CELESTION OVAL SPEAKERS. 
81 iii. 24-. 
RELAYS.  Single make contacts, 24 V. 
25 amp.. M.. 
RELAYS. 4,000 ohm, S.M. or S.B., 5/6. 
Ex. equi pment. 
LAVOIS LABORATORY MICRO WAVE 
FREQUENCY METER. :o u-6. 0 Mc/s.,1125. 
B.C. 604 F.M. TRANSMITTER.  Push 
button and manual tuning, 20-28 mcfs. 
Complete with 80 Freq. Crystals in 100 
Ws. stages. 24 v. power supply incor-
porated and with B.C. 603 Receiver for 
same, £.30. 
P.V.C. Recording Tape. Finest Quality. 
8.11 ft. reek, 19'.. 
Hi-Fl  CRYSTAL  MICROPHONES  in 

nakchti. ca.', 15,6. 
G.B.  ELECTRONIC CRYSTAL STICK 
MICROPHONE in polished steel case, 
4in. x 6in., complete with lead and plated 
Bulgin jack plug. 426.  Weight 5 ow. 
F.W. METAL RECTIFIERS.  12/6 volt, 
I a., 7 6; 3 a., 13 -; 4 a., 1711; 6 a., 27/6; 
24 v. 2 a., 236; 12 v. 6 amp., 30/-; 
12 I/. 16 a.. 50 -. 
TOGGLE SWITCHES DPDT 3/6. SP 1/9. 
MICRO SWITCHES, spring leaf, Make 
and Break. 5 6. 
MAINS TRANSFORMER AND RECTI-
FIER giving 12 v. 1 a. D.C. Output, 194. 
And with Output 30 v. 2 a., 33/6. 
NICKEL NIFE BATTERIES.  1.2 volt. 
2.5 amp.  Size 3x2lx lin.  Practically 
everlasting. 6,- or 3 for 16 ,-. 4 for 21/-. 
Ex W.D. MORSE KEYS. 36, 6- and SAL 
1,000 NEW S.T.C. FREQ. CRYSTALS. 
10,555 kcis. to 19,872 kcis., 5/6 each. 
Plus 6d. postage. Lists available. 
PAXOLIN PANELS 12 x x gin., 3/6. P.P. 
4f1. x 3 in. / On. 10/6. 
W W RHEOSTATS 12 v. 1 a., 2/6; 5 a. 
10 6. 
12 v. MINIATURE RELAYS.  10(11 X 
lin. Wgt. 14 oza. S.P.C.O., LS. S.P.C.O. 
and 3 M. 96. 
12v. D.C. RELAYS. 2 make Ir.; 2 forlie. 
BENCH GEARED HAND-GRINDER. 5 X 
tin, stone 31 6. 6x lin. 35/-. 
BENCH VICE.  2iin. with clamp. 15/6. 
EX W.D. 12 v. D.C. Reversible Geared 
Motors.  24 X lfin.  Ideal for all model 
use, 16,11. Wgt. 10 ozs. 
Amazing Miniature 6-8 v. D.C. motor. 
14 x 14in. with built-in reversing switch. 
Wgt. 3 oz. 15/-. 
Lists sent on request.  All post paid. 

THE 

RADIO & ELECTRICAL MART 
P.O. Box 9 G.P.O. Tunbrid;e Wells, Kent 

OUR GIGANTIC STOCKS INCLUDE: 
LINE OUTPUT. FRAME OUTPUT. BOUND OUTPUT 
LINE AND FRAME BLOCKING ONC. TRANS. AND 
SCAN COILS. FOR ANY MAKE OR MODEL TELE-
VL8ION. 

SOMI OF OUR 951.7113 
AZ3I  ems  PCLII3  12/8  W77 
B34  8/6  PCL84  10/9  Z77 
DH77  8/.  PUS  18/9  54/4  t D77 3'.  P1.33  8/6  5  /. 114  

DK91  10/-  P148  14/0  6Y3  10/6 
0K92  Up.  £5.81  8/6  0Z4  1048 
DENS  Up- £1.92  7/.  GALS  3/-
131.92  8/6  P1.83  7/.  OAKS  31. 
1/1.94  9/.  PY31  8/.  (1CD6  rve 
1/1.911  9/8  PY32  10/8  11132 
11891  3,-  PY80  7/-  0F1  1/: 
Ell033  8/.  PYlill  8/- 6F19  3/-
ERF80  9/8  PY82  8/8  6F13  7/-
Weil  918  PZ32  10/-  6F14  9/6 
Fs/1782  5'.  1122  9/11  8F13  941 
EC584  8/.  1124  900.  NIA  12/6 
ECF80  Ir.  1123  13,-  81.18  8'. 
ECH33  9/.  5128  1218  8F25  8/8 
RCH81  8/.  1131  9/13  6P28  128 
EC1.80  71.  5130  8/8  eve  5/8 
EF39  8/.  1152  7/.  10FI  6/-
EF50  4/.  17191  18/.  INCI  10/-
BM  4/6  U281  12/8  10C2 
EF91  0282  90/.  10P13  i-
EF92  iv-  51301  90/-  10P14  9-
£1.33  8/6  11801  22/6  12AT7  /6 
£1.38  14/6  UAF42  8/- 12A177  6-
E1.84  7/.  UBC41  7/9  20131  8/6 
EY51.8.E. 6/6  UCH42  grl  9/ U1, - EY51  8/9  41  8,6  1216 
EY88  8/8  UII42  6/2  20P1  10/6 
EZ40  6/6  111.41  7/3  20P4  17/-
KT330  9/6  (71.48  7/3  27817  18/. 
ET36  19/6  111.44  11/8  3001  7/3 
KIWI  18/.  I/Y41  6/6  301.1  7/3 
P0084  7/3  U178  14/6 
Pe089 13/8  1109  6/6  30P4  12/9 
PCF80  7/3  RP41  2/5  50CD9  22/6 
PCL82  10/9  I3P81  2/6  183BT  32/. 
Thome are only examples of our valves If you do not see 
what amu require mad stamped addressed envelope for 
special quotation. 
For the Finest. Fastest Service in the country, eontact-

D. & B. TELEVISION 
13Ia KINGSTON  ROAD 

SOUTH  WIMBLEDON 

LONDON, S. W.I9 
Phone: Cherrywood 3935 

DAMAGED METER? 
have it repaired by Glasers 

Re 'uce overae:ds ty having your damaged 
Eleetriot Mess 'ring In truments repaired 
by L. G.aser & Co. Ltd. 

We speciahse in the 
repair of all types and 
makes of Voltmeter.. 
Ammeters. Mieroam. 
meters. Multsrance Test 
Mstsra. Electrical Ther-
mometer..  Recording 
Inatrumente, etc. 
As cootrectors to various 

Government Departments, we are the leading 
Electrical Instrument Reaairers in the Industry. 
Cot prompt estimate ant speedy delivery send 
defective instrument ay registered port. Or write to 
Dept. W.W. 

L GLASER & CO. LTD. 
90.100. Allersgate Street. London. E.C.1 

Tel.: Monareh 8822 

emeRRISIMMINEI MOI MR =Ma9 

INSTRUMENT 
REPAIRS' 

5/ 

 ••• 

ADJUST.  DOUBLE 
HOLE  I CUTTERS 

with Fe. 9 or No. 2 Morse Taper Shanks or 0 wan& 
shank. re-rarity, from 1." to 9" via Seel for illus-
trated beech r•I 

LUDTRY LTD. 
5 Hanway Plato, London, W.1. Tel. MUS 7472 

SOUTHERN  RADIO'S 

WIRELESS  BARGAINS 

TEST METERS. POR-
TABLE. 3/ x 31 x 2/in. 
D/C. M/C. Ranges: 0-
5,000 ohms; 0-60 mA.; 
0-3 volts; 0-1.5 volts. 
Range can be extended 
to suit individual re-
quirements by addition 
of resistances. (Featured 
in Practical  Wireless, 
Marah issue.) 
NE W AND TESTED. 
12/6 each plus 2/- P. & P. 
SPECIAL QUANTITY PRICES : 12 for £7. 
Carriage paid U.K. (ex. sea routes). 
METERS.  30-0-30 and 3-0-3 volts combined 
ranges with prods, 15/-. 
ATTACH MENTS for " 38 " TRANSMIT-
TER-RECEIVERS Mark II. 
HEADPHONES 13/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS, 
No. I 219, No. 2 5/3; WEBBING 4/..; HAVER-
SACKS 5/6; VALVES.  A.R.P. 12 4/6, A.T.P.4 
3/6; SET OF FIVE VALVES IV-. Postage on each 
item except valves 1/6 extra. 
RECORDING BLANKS. Brand new.  Ready 
for cutting.  I3in. 6/- each or 15 complete in 
metal case, £4. 
RESISTANCES.  100 assorted useful values. 
New wire end 12/6.  NE W. 
CONDENSERS.  100 assorted Mica; Tubular; 
etc., 15/, NEW. 
CONTACTOR TIME SWITCHES.  2 Im-
pulses per sec.. in case, 11/6. 
REM OTE CONTACTOR.  For use with 
above, 7/6. 
LUFBRA H OLE CUTTERS.  Adjustable lin. 
to 3/in. For Metal, Plastics, etc., 7/, 
MAGNETS. Strong Bar type, 2 x lin.. 1/6 each. 
M ORSE TAPPERS. Midget type 2/9: Standard 
3/6; Heavy type on base. 5/6. ALL BRAND NEW. 
M ORSE PRACTICE SET.  TAPPER with 
BUZZER on base. Complete with battery, 12/6. 
BRAND NEW. 
PACKARD-BELL AMPLIFIERS.  Complete 
BRAND NEW, with valves, relay. etc., etc., 17/6 
each. 
TRANSMITTER-RECEIVERS. Type 18. Mark 
III. ALL BRAND NEW COMPLETE with 6 valves 
in carrying case. £4/17/6. Carr. paid, 
ATTACH MENTS for "18" TRANSMITTER-
RECEIVERS Mark III. 
HEADPHONES 15/6 per pair.  HAND MICRO-
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY 
6;6; VALVES: ARPI2 4/6. A.R.8 7/6, A.T.P.4 
3/6; SET OF SIX VALVES 25/, Postage on each 
item except valves 1/6 extra. 
R,I09 RECEIVERS.  SHORTWAVE 1.8 to 8.5 
mc/s. Complete with six valves. Vibrator pack 
for 6 volts. Built-in speaker. In metal case. ES. 
BOMBSIGHT COMPUTERS.  Recent pur-
chase, ex-R.A.F.  Ideal for experimenters.  A 
wealth of gears, motors, blowers, etc., etc. 
£3/12/6 carriage paid. 
QUARTZ CRYSTALS. TYPES F.T.241/F.T.243. 
2-pin. tin. space. Frequencies (F.T.243) 5.700 kc/s. 
to 8,650 kcis. (F.T.241) 20 Mc/s. to 38.9 MO. 
(54th and 72nd harmonics). 4/6 each. 
BRAND NE W.  T WELVE ASSORTED 
CRYSTALS 45/, BRAND NE W. H OLDERS 
FOR BOTH TYPES 1/3. Customers ordering 
12 crystals can be supplied with lists of frequen-
cies for their choice. 
CRYSTAL CASES.  FT.24I/243 types.  10/6 
per dozen. 
STAR IDENTIFIERS.  Type 1.A-N. covers 
both hemispheres. 5/6. 
COMMAND RECEIVERS. B.C. 454 3-6 Mc/s. 
B.C. 455 6-9 Mc/s. Complete with 6 valves. 
New condition. 47/6 each. 
DYNAMOTORS FOR ABOVE.  28 volts. 

VISUAL INDICATORS (100/4).  Type 3. 
With 2 meter movements and two neons. New 
in cover.  12/- each. 
TRANSPARENT MAP CASES.  Plastic I4in. 
x 10/in. Ideal for Maps, Display, etc.. 5/6. 
Post or carr. extra.  Full list Radio Books. etc. 3d. 

SOUTHERN RADIO SUPPLY, LTD. 
I I, LITTLE NEWPORT STREET, 

LONDON, W.C.2.  GERrard 6653 
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new ILIFFE books 

Principles of 
Transistor 
Circuits 

Introduction to the design of 

amplifiers, receivers and other circuits 

2nd edition 

Television 
Receiver 
Servicing 

Volume I: Time base circuits 

2nd edition 

Learning Morse 
13th edition 

by S. W. Amos, B.Sc. (Hons.), A. M.1.E.E. 

This book, by the Editor, Technical Instructions Sections of the BBC, has 
been completely revised and enlarged. New sections include a description of 
drift transistors and details of controlled rectifiers; and among the many 
new and revised figures is one of a complete circuit of transistorised V.H.F. 
Receiver. The first two chapters, which have been completely rewritten, deal 
with the basic properties of transistors, but the main emphasis of the book 
is on circuit design. Among topics discussed are the determination of such 
quantities as input resistance, stage gain, optimum load, power output, 
values of coupling capacitors and transformer winding inductances. 

21s net by post 22s 221 pp 125 diagrams 

by E. A. W. Spreadbury, M.Brit. I.R.S. 

It is probably true to say that three-quarters of the faults in television receivers 
occur in the time base circuits themseves or in other parts of the receiver 
that are affected by their operations, and certainly it is in the time base circuits 
that is found circuitry which differs most radically from that in radio receivers. 
This volume covers this section of the receiver, including the cathode ray tube, 
as it affects the service engineer, explaining all its complexities in simple, 
readable language. It describes the numerous varieties of circuits used in past 
and present receivers and explains how faults can best be traced. This new 
edition brings Volume 1 completely up to date and is recommended to students 
taking the Servicing Certificate Examinations of the Radio Trades Examina-
tion Board. (The 2nd edition of Vol. 2: Receiver, Aerial and Power Supply, 
is in preparation.) 

25s net by post 26s 5d 362 pp 

by H. F. Smith. 

A new revised edition of a guide for all wishing to master the international 
signal code. This booklet contains the code, gives methods of practice and 
details of an easily constructed transistorised morse practice set. The revised 
Q code as approved at the Geneva Telecommunication Conference, 1959, is 
included: this comes into operation during 1961. 

is 6d net by post is 10d 20pp 

from leading booksellers 

ILIFFE Books Ltd. 
DORSET HOUSE STAMFORD STREET  LONDON  S.E.I 
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"SONIC SIXTY" 

WE HAVE A 

FURTHER SUPPLY OF 

COSSOR BATTERY 
ELIMINATORS 

\1U2. For operation on 
::00/250 v. 50 c/s A.C. 
mains  output.  L.T. 
1.5 V. 125MA, H.T. 90 v. 
10 mA. 42/6 

T H E  L A TES T  T R A NSIS T O R 

DO-IT-YOURSELF RADIO KIT 
6 Mullard transistors, 1 diode, internal ferrite rod 

aerial, 7x4 high quality speaker, printed circuit, 

500 M W, push pull output. M W and LW calibrated 

direct drive assembly.  Highly polished handsome 

walnut cabinet.  Complete kit 
P. & P. 4/6. t9-15-0 

P. & P. 
216. 

11 WATT AMPLIFIER 
This superb 8 watt amplifier made by well-known 
manufacturer, ready for your Hi-Fl cabinet. 
Spec.: 2 EL84, 12AX7 and EZ81 push pull out-
put. Separate Bass and Treble controls on panel 
with extended lead.  SPECIAL  BARGAIN 
WHILE STOOKS LAST.  f4150 p. & P. 3/6.  - - 

VERDIK TAPE RECORDERS 
First class Tape Recorders using the famous 
Collaro transcription deck. 3 speeds 1j -31 -71 
I.P.S.  Mic. and Radio inputs.  7in. x 311n. 
internal speaker. Valve line up ECC83, ECL82, 
EM84.  Wow and Flutter 0.15% total at 7lt 
in./sec. Size, width 15iin., depth Olin., height 

weight 281b. 
LIMITED STOCK ONLY. 
Model S22 2-Track 

Model S44 4-track 
11:12. & IN,1 21' 

32 G NS. 

39 G NS. 

REC OR D  C H A N GERS 

B.S.R. U.A.8 complete with latest 
" ful-It " cartridge 

Stereo 

COLLARD CONQUEST 4 speed auto 

£6-19-6 

£7-19-6 

£7-19-6 

GARRARD RC120 4 speed auto  9 G NS. 

COLLARO JUNIOR 4 speed single   Play complete with Arm and P.U.  £3-15-0 

Canard TA Mk. II. v.  Stereo, p n_ 9. 0  

plug in head, 4  single play  x,o, 

E.M.I. 4-speed single play   £4-9-0 

P. & P. 3/6, 

TAPE DECKS 
COLLARS) STUDIO TAPE TRANSCRIPTOR 
3 motors, 3 speeds 1, SI, 71. Push button 
controls. Complete with reel of tape and spare 
spool. LIST PRICE 10 GP M  el 2_19 _6 
RECORDING TAPE OFFER 
FAMOUS MAKE P.V.C. BASE ON PLASTIC 
SPOOL. 
1,800ft. on 71n. spool 32/II.  1,200ft. on 7in. 
spool 21/, 1,200ft. on 51in. spool 22/6. 850f1• 
on Mtn. spool 16/6.  P. & P I il 

AVANTIC AMPLIFIERS 
SPA11 STEREO AMPLIFIER AND PRE-

AMPLIFIER 
Twin 10 watts output, 3-dimensional Monaural 
reproduction by combining both channels, 3 
inputs for each channel. Size 14 in. wide, 4in. 
high, 8fin  deep.  LIST PRICE 10111/11/.. 

19 GNS. CARR. & INS. 7/6. 

SP21 2 
STEREO PRE-AMFLIFIER CONTROL UNIT 
Twin channel. Designed primarily for use with 
two DL7 35 Power Amplifiers.  Six inputs for 
each channel.  LIST PRICE 121/101-. 

116-194 CARR. & INS. 7/6. 

P1.11/21 10 WATTS MONAURAL AMPLIFIER 
AND COMBINED PRE-AMPLIFIER CONTROL 
UNIT.  5 inputs.  Size 1411n. wide, 9in. deep, 
4m. high. 

19 GNS. LIST PRICE 1111/11/-. 
CARR. & INS. 7/6. 

STEP 11 STEREO PICK-UP PRE-AMPLIFIER 
UNIT 

Size 71 x 41 x 211in.  LIST PRICE 111/111/1. 

14-19-6  CARR. & INS. 7/6. 

WIRECOMP ELECTRONICS 
373  HARRO W  ROAD,  LONDON,  W.9.  TEL.:  CUNNINGHAM  9530 

Hours of business: 9 a.m. to 6 p.m.  Open an day Saturday 
Opposite Paddington General Hospital.  Buses 1813 & 36 pass the door. 

Please quote Dept. M.U. W W. 1 36 W I NC A NT O N RD., H AR OL D HILL, R O MF OR D 

HYSTERESIS BLOWER MOTORS 
Manufactured by SMITHS Aircraft Instrs. 
Type: H MI 4. 115 volts 400 cycles. Removed 
from New Automatic Pilot equipment but 
in perfect condition. 

O NLY 60/. each 

Type H M/I4/1, 115 volts 400 cycles. 50 - each. 
New. 

SENSITIVE RELAY: Miniature type.  250 ohms.  D.P D.T  12 v. 
D.C. 2 oz. Overall size 1 x 1/ x in. 1.4as adjustable armature tension 
spring.  Will operate on less than 1 m/a. Suitable for all model radio 
control. Brand New  15/6 each. 

MINIATURE 
DYNAMIC SPEAKERS 

A must for all build-it-your-
self hams.  As supplied with 
all  current  transistor  kits. 
Can also be adapted for home 
phones or inter. corn. 
2in. diameter, resistance 70 
ohms.  O NLY 5/- each. 
New and unused. 

LANDING  LAMP  M OTOR. 

A.M. Ref. 5U,3294 12 or 
24 volt reversing motor. 
Complete with magnetic 
brake. 12in x lin. spindle 
with worm drive.  Ex-
tremely  powerful.  Ht 
21in. x width 2in. x depth 
3m. (with spindle 4(in.). 
New 21 - each. 

BLO WER  M OTOR.  Made by Hoover. 
80 volt D.C.  Will operate on 240 volt A.G. 
with 8 mld, condsr. in series.  New and 
cartoned 17 6 ea. 

PLESSEY E.H.T. CONCENTRIC CONNECTORS 

Types available: Plugs: CZ/64662-
CZ/64658.  Sockets:  CZ/ 
6466I-CZ/64659. Loading 
7 to 10 KV.  New 
and unused. For 
Radar Stations, 
TN. Link-ups 
and atomic 
research applications 

8/6 pair 

or 5 - each 

MINIATURE MODEL MOTOR 
(Not  Ex-Govt.).  Re-
moved from Transistor 
Tape Recorders and in 
perfect condition.  3 to 
12 volts.  Dual spindle,  OBly 
fully  reversible,  pro-  LS M k 
tected bearings. Approx. 3/4,000 r.p.m. Size: 
nin, long x lin. wide.  Spindle: fin. x 

If FOOT W HIP AERIALS.  Supplied in 
2 sections. No. 1 and 2 ZA/261300 and 26286. 
Each section collapsible down to 1ft., with 
retaining wire through each section. Ideal also 
for Radio Control, fishing rod or pennant 
mast. 7,5 complete.  New. 

TRANSDUCERS.  Dismantled from Radio 
Altimeters.  This is a moving coil unit with 
powerful magnet, coil imp. 5 ohms, also fitted 
is a ceramic cover divided in 2 and silver plated 
forming the moving vane, cap. about 5-50 P.F. 
has possibilities as a Tweeter unit, 7/6 each. 

VISUAL INDICATORS 
Type 10 Q/4. New. 
Containing  2 high 
grade meter move-
ments  30  micro-
amps and 750 micro-
amps, for converting 
to Multi-meter and 
exposure meter. 
Incl. 2 neon lamps 
and holders 17/6 each. 

12 or 24 VOLT D.C. SHUNT M OTOR 
.015 h.p., 12,000 r.p.m. at 24 volts, I amp., 
closed frame.  Total length Sin. x Ifin. diam. 
Spindle lin. long x 
*in. width remov-
able  worm  drive. 
Sturdily constructed 
to strict American 
Air Force 'patina.-
cation.  Brand new 
and cartoned. 2S/- each 

TERMS: C. W O. or 7 days approved accounts.  All our goods are guaranteed new or in working order.  Money refunded in full If not 
absolutely satisfied. Orders despatched same day. No postal or packing charges. 

(C.O.D. 1/9 extra.  Carriage extra Ireland and countries outside U.K.) 
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RADIO LIMITED 

opportunities for engineers 
TRANSISTORS • FREQUENCY MODULATION • VHF AND UHF TUNERS 

REMOTE CONTROL • MINIATURISATION • PRINTED CIRCUIT TECHNIQUES 
RADIO CIRCUIT DESIGN • PUSH BUTTON TLNERS • STEREOPHONIC 

REPRODUCTION • TAPE RECORDERS • EXPORT RADIO TROPICALISATION 
EXPORT TELEVISION • 625 LINE TELEVISION • COLOUR TELEVISION 

TRANSISTORISED TEST GEAR • PATTERN GENERATORS 

RECENT extensions to the Development Labora tor ies  at Chisw ick, Kew  an d Plymout h 

have created a number of attractive opportunities for keen practical Engineers of high 
calibre to join the very successful teams of Bush Radio specialists working in the varied 
fields set out above. Engineers of all grades are required for interesting and stimulating 
design and development work on Radio, Television, Tape Recorders, Radio Gramophones 
for the Home and Export markets. 
The intricate test gear needed for manufacturing these products is now entering a most 

interesting phase of design and embraces a wide range of new techniques and materials 
affording exciting opportunities for the expression of engineering ability and the exercise 
of technical knowledge, resource and ingenuity. 

SENIOR ENGINEERS (f1,250--£1,750)* 

Experience and achievement in practical development work. Ability to lead and accept 
responsibility for group of engineers if necessary. These positions would appeal to men 
whose opportunities for advancement are at present restricted but who possess the 
ability and drive to undertake technical leadership in the future. 

DEVELOPMENT ENGINEERS (LL000-11,250) 
Must have sound, up-to-date knowledge of radio or television circuit practice. Thorough 
familiarity with radio measurements and all classes of electronic measuring instruments. 
At least one year's practical work on circuit or test gear development essential. 

TECHNICAL ASSISTANTS ( £800— 1,000)* 

Need keen interest in Radio or Television. HNC Standard and practical experience of 
radio or electronic measurements essential. Test and Service Engineers with good basic 
knowledge of Radio and Television principles and at least 3 years' practical experience 
with a variety of receivers would be considered provided they can show aptitude for 
design work. 

*Salaries are not on a fixed scale, but will be the subject of negotiation and will be regularly 
reviewed. Rapid financial promotion will be possible for applicants capable of supervising a 
design from start to finish. 

SENIOR AND INTERMEDIATE DRAUGHTSMEN (800—£1,200) 

Experience in radio, television or electronic Instruments. An interesting range of pro-
jects utilising the latest materials and techniques is in progress. 

EXPERIENCED MODEL SHOP WORKERS 

Model makers, instrument makers and sheet metal workers for work in the Model 
shops in liaison with the Development Laboratories. 

Please write or telephone the Personnel Manager, Bush Radio Limited, Power Road, 
Chiswick, London W.4. (CHIswick 6491/9) for standard application form. Or, if you 

prefer, send an informal note to the Chief Engineer, covering your age, experience and 

qualifications and indicating location preferred (Chiswick, Kew, Plymouth) and initial salary. 

.......... ..v  
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EMI 
Interesting vacancies have occurred 
in  the  Calibration Department of 
the Feltham  Laboratories of EMI 
Electronics Ltd. for the following: 

ENGINEER to carry out the maintenance, modification 
and calibration of test gear equipment to A.I.D. standard. 
Candidates should have at least two years' experience of 
this work and also hold up to H.N.C. (Electrical En-
gineering) standard. 

TECHNICAL ASSISTANT to assist an Engineer in the 
carrying out of the work detailed above.  Experience 
in the servicing of test gear, either in the Armed Services 
or industry is essential. An O.N.C. (Electrical Engineering) 
would be a distinct advantage. 

Initial salaries will be determined by qualifications and 
experience and it is Company practice to review salaries 
annually on the basis of ability and potential. 

Applicants should write, giving full details and quoting 
Ref.  Aa 8 X,  to: 

Personnel Manager, 
E M I ELECTRONICS LTD.,  HAYES, MIDDX. 

4. 

UNITED KINGDOM ATOMIC ENERGY AUTHORITY 

PRODUCTION GROUP 

INSTRUMENT MECHANICS 

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and or industrial 
instrumentation for fault diagnosis, repair and calibration of a wide 
range of instruments used in nuclear reactors, radiation laboratories 
and chemical plant. This interesting work involves the maintenance of 
instruments using pulse techniques, wide band low noise amplifiers, 
pulse amplitude analysers, counting circuits, television and industrial 
instruments used for the measurement of pressure, temperature and flow. 

Men with Services, Industrial or Commercial background of radar, 
radio, television, industrial or aircraft instruments are invited to write 
for further information.  Training Courses in Specialised Techniques 
are provided for successful applicants having suitable Instrumentation 
background. 

Married men living beyond daily travelling distance will be eligible 
for housing. A lodging allowance is payable whilst waiting for housing. 
Working conditions and promotion prospects are good. 

Applications to: 

Works Labour Manager, VVindscale and Calder Works, Sellafield, 
Scascale, Cumberland 

Or 

Works Labour Manager, Chapeleross Works, Annan, 
Dumfriesshire, Scotland. 

ELECTRONIC APPARATUS 
DIVISION 

now offer interesting and Secure 
employment to:— 

ELECTRICAL 

TESTERS 
Men who are suitably qualified are 
required for work in our expanding 
Test organisation.  This work is 
interesting and instructive and in-
volves the latest techniques on a 
wide variety of industrial electronic 
equipment. The ability to diagnose 
faults quickly, and experience in the 
use of specialised test equipment is 
desirable. 
Please apply to: 
Personnel Supervisor, 
Associated Electrical Industries 
Ltd.  New Parks, Leicester 

ROYAL NAVAL SCIENTIFIC SERVICE 
GOVERN MENT COM MUNICATIONS H.Q. 

CHELTENHAM 
PHYSICISTS (Telecommun)cations). 
MATHEMATICIANS. 
ELECTRICAL ZNOINICERS: 
(Elertronico Radar. 
(Tel.rommanIcatIons and Radio.) 

required arc — 
SENIOR morrow OPTICIRS sad setarrific 
OPT M IL 
GOALS.:  Must have 14 or Sind Clam Sons 

degreesorequle.(anil 8.8.0:e have had min. 
3 ream post-grad. erp, and be not ler than 
29 years of age).  Must normally be nattual 
born BM W, subjects of natural born British 
parvntn. 
Appointment nnestab. (with P.S.S.U. bene-
fits) but opportunities for those between 21 
and 32 to compete for estab. posts. 

SALARIES. S.6.0. 1).342 -51,654. 
811 9714 -91.22.2. 

Forms from Ministry of Labour. Technioal and 
Scientific Rerister (H). 26. King Street. London. 
S.W.1. quotins A.43,1A. 

INTERNATIONAL 
AERADIO 
LIMITED 
require a 

SUPERVISOR 
This post is a new one entailing 
the organisation of production and 
the control of staff constructing 
aerodrome  telecommunications 
installations designed to customer 

specification. 
Applications will be particularly 
welcome from ex-RAF personnel 

with the trade of_______ 
GROUND WIRELESS FITTER 
and who have held the rank of 

Sergeant or above. 
The post is permanent and pen-
sionable with real prospects of 

advancement. 
Applications to: 

The Personnel Officer, 
International Aeradio Limited, 
Hayes Road, SOUTHALL, 

Middx. 
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MARCONI INSTRUMENTS 
have a vacancy for an 

ELECTRONIC  ENGINEER 
for the Technical Publications Department 

He will be required to work on his own initiative in producing technical manuals on 
an interesting variety of electronic equipment of advanced design. Previous writing 
experience is not essential.  The post is permanent and pensionable and provides 
opportunity for advancement in this progressive expanding Company. 

Please send full details of your experience and qualifications to— 

Dept. G.P.S. 

English Electric House, 

Strand, London, W.C.2, 

quoting reference number WW 2976B. 

erranti computers 
WEST GORTON, MANCHESTER 

announce the following 
RANGE OF VACANCIES 

for most interesting and varied work associated with the accelerating programme of 
production of 

DIGITAL COMPUTERS 
(1) TEST EQUIPMENT DESIGN ENGINEERS 
(2)  STANDARDS LABORATORY ENGINEERS 
(3) TEST ASSISTANTS 

Desirable qualifications for these categories are:— 
For (1) Degree or H.N.C. in Electrical Engineering or Applied Physics. 
For (2) the same but with specialised knowledge of modern laboratory instruments. 
For (3) Ordinary National Certificate or equivalent. 

Applicants possessing lesser qualifications, but sufficient previous experience of a suitable 
kind will be considered. 

Salaries offered will be fully commensurate with qualifications and experience, and would 
be subject to annual review. The Company operates a Staff Pension Scheme and a Dependants' 
Insurance Scheme. 

Forms of application can be obtained from 
T. J. Lunt, Staff Manager, 

Ferranti Limited, Hollinwood, Lancs. 
Please quote reference DDG. 
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BRITISH OVERSEAS AIRWAYS CORPORATION 

Applications are invited from suitably qualified men who are 
interested in the application of advanced electronic methods in Airline 
Communications. 

Two vacancies exist at London Airport in the Communications 
Branch, one of which relates to planning and systems engineering in 
the application of aunmatic methods in the Corporation's world tele-
graph network, and the other to like aspects of aeromobile communica-
tions and electronic navigation aids. 

The essential qualifications are: — 

(a) A University Degree in Physics, Electrical Engineering or 
equivalent. 

(b) Sound training in modern communications and information 
transfer theory. 

(c) Some practical experience in the application of semi-conduc-
tor devices. 

Desirable additional qualifications: — 

(a) Knowledge of traffic and engineering problems in large 
modern telegraph systems, or 

(b) Knowledge of techniques used in design and operation of 
modern high-speed computors. 

Salary range for these posts: — 

£1,237 10  0—£1,567 10  0 per annum, and 

£1,130  0 0—£1,367 10  0 per annum. 

Applications giving details of experience and qualifications to: — 

Recruitment Manager, B.O.A.C., 

London Airport, Hounslow, Middlesex 

ELECTR O NIC 

INSTR U ME NTATI O N 
Small Electronics Consultant team, with 
wide knowledge of the applications field 
and with original ideas can now under-
take an extra commission. Please reply 
Box 3668. 

RADIO TECHNICIANS 
IN 

CIVIL AVIATION 
Men aged 19 or over for interesting work 
providing  and  maintaining  aeronautical 
telecommunication and  electronic  naviga-
tional aids at aerodromes and radio stations in 
the U.K. Funda-nental knowledge of radio or 
radar with some practical experience essential: 
training provided on special types of equip-
ment.  Salary according to age and station, 
approx. £670 at age 25 rising to £795. Prospects 
of permanent pensionable posts. Good oppor-
tunities for those who obtain O.N.C. in 
Elec. Eng. or certain C. and G. Certificates 
for  promotion  to  posts  with  maxi mu m 
salaries of 050. £1,085. L1,335. Apply to the 
Ministry of Aviation (Est. 5(a)/R7), Berkeley 
Square House.  London,  W.I.  or  to any 
Employment Exchange (quoting Order No. 
Westminster 3552). 

MOSCO W TRADE FAIR 
Two  Electronic  Engineers/Technical 
Consultants visiting above Fair and 
with considerable knowledge, contacts 
and experience of Eastern Europe, are 
willing in return for sharing remaining 
expenses to represent firms interested 
in export.  Box 3669. 

PHILIPS ELECTRICAL LTD. 
43 Nightingale Lane, S.W.12 

ENGINEERS 

required for the servi“) and. installation 
of X-Ray equipment.  Candidates with 
O.N.C. (electrical) or electronics ex-
perience would be considered.  Also 
applicants with electronics experience 
as trainees. 

Applications with full details should be 

addressed to the Personnel Officer, at 
the above address quoting reference 
SE2 61. 

ENGINEERS FOR 
RESEARCH & DEVELOPMENT 
IN GOVERNMENT SERVICE 
Following  nee  examples  of  vacancies  at 

SCIENTIFIC  OFFICER  (g738•11,2•221  or 
SENIOR  SCIENTIFIC  OFFICER  41,342. 
11.6541 level now available, — 
POST OFFICE RESEARCH STATION, DoIlls 
Hill,  1,15,1°u —research  into  DIRECTIONAL 
AERIAL SYSTEMS suitable for long distance 
communications (scientific °Meer). 
NATIONAL PHYSICAL LABORATORY, Tedding-
ton, Middlesex — mechanical engineer to lead • 
email team on HOVERCRAFT research.  Fran' 
tioal  research  experience  and  knowledge  of 
aerodynamics  and  hydrodynamics  required 
(,ra'dor aclentltly officer). 
ADMIRALTY  UNDERWATER  WEAPONS 
ESTABLISHMENT, Portland, Dorset —specialist 
In T5IE1tMODYNA51104 with experience (Pre -

ferably at least 5 ymrsi in INTERNAL 0056• 
BUSTION  ENGINE  research  on  ROCKET 
PROPULSION.  Experience in instrumentation 
essentM1 (senior scientific °three). 
ROYAL RADAR ZSTABLDIHMIXT, Malvern. 
Worcs. —light electrical engineer fur research In 
AIR TRAFFIC  DATA  HANDLING  TECH. 
NIQUES  involving  data  extraction,  digital 
electronic coniputation and data transmission 
(scientific officer or senior acientlfic officer). 
There are many other vacancies for RESEARCH 
and DEVELOPMENT ENGINEERS and moat 
scientific disciplines.  All posts carry a permit-AL 
Good  promotion prospects.  Full  particulars 
from Civil Service COMmialiOn Sc,entifle Bruschl, 
17 North Maley Wrest, London. W.1. 

PHILIPS ELECTRICAL LI MITED 

45 Nightingale Lane, Balham, S. W.I2 

TEST ROOM ENGINEER 
required for Y•ray and Electra Medical apparatus. 
Applicants must be capable of carrying out final 
test and inspection.  A minimum qualification 
of O.N.C. (electrical) Is desirable or applicants 
with firevioua experience would be considered. 
Write going full details to the Petsontiel Officer 
at the above address quoting reference T2,61. 

ROTHAMSTED EXPERIMENTAL 
STATION 

HARPENDEN, HERTS 

LABORATORY TECHNICIAN 
required by Chemistry Department 
for maintenance and construction of 
nucleonic and other physical labora-
tory equipment and routine assay 
of radio-isotopes by conventional 
counting  methods.  H.N.C. or 
equivalent appropriate qualification. 
Pay on scale £786 by 7 increments 
to £1,082.  Superannuation. 

Apply in writing to the Secretary. 

SHORT BROTHERS 
A ND H ARLAN D LTD. 

Aircraft Instrument Fitters and 
Ground  and  Air  Radio, Radar 

Fitters 

Applications are invited from suit-
ably qualified tradesmen for vacancies 
at a Flying Unit in North Wales. 
Canteen and Hostel facilities available. 

Apply : 
The Aerodrome, Llanbedr, 
Merioneth, N. Wales. 



1961  WrRELESS W ORLD 187 

erranti 
have vacancies for young men and women who wish to pursue an interesting and rewarding career in the 
field of 

TECHNICAL AUTHORSHIP 
The Company's activities are many and varied and the present vacancies are concerned with the prepara-
tion of publications associated with the " BLOODHOUND " Guided Weapon and the " ARGUS " 
Electronic Computer. 
Applications are invited from men and women who either have experience of technical authorship or who 
wish to enter this field and possess: — 

(a) A knowledge of electronics to Degree or H.N.C. standard or wide practical experience with elec-
tronic equipment in either the Services or industry, and 

(b) the ability to produce clear and concise draft publications from engineers notes. 
Successful applicants will be offered a salary fully commensurate with qualifications and or experience, 
and with the benefit of a Staff Pension Scheme and a Dependants Insurance Scheme. 
The Publications Group is housed in a modern building, pleasantly situated on the Cheshire 
boundary with easy access to town and rural areas. 

Forms of application can be obtained from: — 

MEN: T. J. Lunt, Staff Manager, 
Ferranti Limited, 
Hollinwood, Lancs. 

Please quote reference PC. 

WOMEN: Women's Personnel 
Officer, 
Ferranti Limited, 
Wythenshawe, 
Manchester, 22. 

ENGLISH ELECTRIC VALVE COMPANY 
LIMITED 

Microwave 

Research and Development 

The Company has considerable effort engaged 
on research and development into very low 
noise microwave tubes. 

Physicists and engineers are required to assist 
in this programme and whilst we would prefer 
graduates with experience in this field of activity 
we would be pleased to hear from graduates with 
good honours degrees backed up with industrial 
experience  in  light  electrical  or  electronic 
companies. 

Employment would be at the Company's 
Works in Chelmsford, Essex. 

Enquiries should be addressed to: — 

Group Personnel Services, 

English Electric House, 

Strand, London, W.C.2. 

quoting reference W W 1506K. 

NM/ 
DO-IT-YOURSELF TRAINING TECHNIQUE 
in PA flit) & ELECTRONICS 
YOU LEARN while you BUILD... 

Simple... Practical ... 
Fascinating. 

ANNOUNCING —after yearn of succerwful operation IT. other 

county-leo —the latest nyntem in home training in electrwni,e 
Introduced by a new Brined, training organiantinn. AT LAST 

a simple Tray of learning —by practical meann—the " how and 

why " n( electronics with the minimum of theory and no 

mathematics!  TOO LEARN WHILST BUILDING actual 
equipment with the componentn and parts which we send 70t1 

oat you really have for whilst learning!  And afterwards--

you have a first rate piece of home equipment plus the 

knowledge of how it worka and how it ell ID he serviced. 

THIS NE W SYSTE M brings you an exciting new 

OPPOrtlIrlity at a very moderate cont —and there are 

NO  MA THE MATICS!  Post the  reply  coupon 

TODA Y for FREE Brochure. to Britain's Leading 

Radio Training Oronlnation. 

BUILD YOUR O WN: — 
• RADIO EQUIPMENT 

• HI-Fl INSTALLATION 
• TEST EQUIPMENT 

Er 0:  AND LEARN AS YOU DO IT 

RADIOSTRUCTOR (Dept. GI06) 
Reading. Berks. 

Please send Brochi.,re without obligation to 

Name. 

Address 

1212) 

[-LOTS OF INSTRUCTIVE EXPERIMENTS AT HOME 

RADIOSTRUCTOR 
BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION 
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ADMIRALTY REQUIRES EXPERIENCED 

MECHANICAL, ELECTRICAL AND 

ELECTRONIC ENGINEERS 
Experienced Senior Production Engineers and Production Engineers 

required in various Admiralty Establishments, mainly in Bath, Portsmouth, 
Sheffield and Beith, (Ayrshire) Areas.  Duties cover variously Marine, 
Mechanical and Electrical Electronic equipment including Guided Missiles 
and Radar.  In particular, two Senior Production Engineers are required 
at Sheffield and one at Beith. At Sheffield, one post is in charge of the design 
of gauges, including electronic equipment for measuring and testing arma-
ment stores; the other post is in charge of manufacture of gauges and general 
factory production, including plant maintenance, etc.  The post at Beith 
is to organise and advise staff engaged in testing and assembly of Guided 
Missiles, resolving technical problems, and designing special test equipment. 

Qualifications.  Candidates must be of British birth and have served a 
recognised apprenticeship or had equivalent training and possess University 
Degree, A.M.I. Mech. E., A.M.I.E.E. or exempting qualifications. Oppor-
tunities occur to gain establishment. 

Salary (National Rates) Senior Production Engineers £1,456 to £1,950. 
Production Engineers £936 to £1,429. 

Applications.  Apply stating age, training, experience and qualifications 
to the Secretary of the Admiralty: C.E.II(88) Empire Hotel, Bath, quoting 
PE 6119. 

TRANSFORMER DESIGN ENGINEER 
A further opening for a young man to design transformers 
for the Electronic and Allied Industries.  Some previous 
experience essential. 
The position offers excellent prospects in a firmly established 
expanding Company. 

Write or phone: 
The General Manager, 

READING WINDINGS LIMITED, 
169, Basingstoke Road, Reading, Berks. 

Telephone: Reading 81634. 

ELECTRONIC ENGINEER 
A Senior  electronic  engineer  is 

required for the development of 

airborne electronic equipment 

(not communications). 

Sound technical qualifications and experience in the use of solid 

state devices are essential. 

This is a key post with very good prospects of advancement in an 
expanding organisation, for which a salary in excess of £1,600 per 

annum is envisaged. 

Please reply, giving full details to Box No. 3603. 

RE MOTE SUPERVISORY 
CONTROL 

Serck Controls is an expanding organ-
isation developing advanced systems of 
digital electronic equipment which are 
rapidly finding acceptance in the oil, 
gas, water and electricity industries 
both at home and abroad. 
Further staff are required to assist in 
the development of exciting projects. 

DEVELOP MENT ENGINEERS 
These should be in the age group 
23-35 with a degree or H.N.C. f pre.er-
ably with a knowledge of logical tech-
niques using solid state devices. 

CONTRACTS ENGINEERS 
These should be technically qualified 
and in the age group 25-35. Familiarity 
with instrumentation and or communi-
cations and with an apprec'ation of an 
electronic approach together with an 
understanding of systems is essential. 
A facility for communicating ideas 
both  personally and  in  writing  is 
necessary. Opportunities for installation 
and commissioning work overseas may 
arise from time to time in the future. 

TECHNICAL ASSISTANTS 
These should be in the age group 
20-30 and of O.N.C. (electrical or 
electronic) standard and should have 
the potential to become Engineers in 
the near future. 
These appointments will be of interest 
to those who are prepared to work hard 
towards the achievement of clearly 
defined objectives as members of a 
team.  Success will be rewarded both 
financially and by additional respon-
sibility. 
Applications to: 

Serck Controls, 
Parkfield House, 
Dorridge, 
Solihull, 
Warwickshire 

TECHNICAL 
AUTHORS 

Are invited to apply for two interesting 
appointments  to prepare instruction 
manuals for a wide range of complex 
radio navigational equipment. 

These posts which are permanent, and 
pensionable will be based at our New 
Malden research laboratories. 

Please write, in confidence, with details 
of qualifications and experience. to 
Technical  Publications  Depart-
ment, THE DECCA NAVIGATOR 
COMPANY LI MITED, 247 Burling-
ton Road, New Malden, Surrey. 

TECHNICIAN 
Male, aged 20-40 
required by 

IB M UNITED KINGDO M 
LI MITED 

for their HARROW DEPOT. 
Candidates  with  O.N.C.  or 
City and Guilds (Intermediate) 
will  be  trained  to maintain 
electronic test apparatus em-
ploying  pulse  techniques. 
•Practical  experience of radio 

work desirable. 
Applications in writing to : 

Mr. H. N. Taylor, 
IB M United Kingdom Limited, 

Stanley Road, 
South Harrow, 

quoting ref. GA W W 300. 
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IE MI, 

FIELD ENGINEERS 

Engineers are required by the Field 
Services Division of EMI Elec-
tronics Ltd. to engage in Trials in 
the Field of the complex prototype 
electronic equipments developed by 
EMI Electronics. Sound practical 

knowledge of the operation and 
maintenance of Radar or Com-
munication equipments is necessary. 
Posts may involve periods away 
from base and a willingness to live 
away from home is essential. Start-
ing salaries are based on qualifica-

tions and experience and it is 
Company practice to review salaries 
annually on the basis of ability and 
potentiaL 

Candidates should write initially, 
giving full details of qualifications 
and experience, and quoting Ref. 

PC8 22, to: — 

Personnel Manager, 

E M I ELECTRONICS LTD. 

HAYES, MIDDLESEX. 

INTERNATIONAL COMPUTORS & 
TABULATORS LTD. 

HOLLERITH & POWERS SAMAS 
ACCOUNTING MACHINES 

ELECTRONIC ENGINEERS 
are required 
(a) to specialise on Calculators and 

Computers  of all  types  manu-
factured by the Company and to be 
based on Field Engineering Head-
quarters, Luton, Beds.  Successful 
applicants will be required to travel 
throughout the United Kingdom 
and occasionally abroad. 

(b) to service Calculators and Com-
puters of all types already installed 
in  Greater  London,  the  Home 
Counties,  and  the  industrial 
Midlands. 

The following training and experience 
is sought for both types of vacancies. 

(i) Experience in the maintenance and 
servicing of Electronic Equipment 
(Pulse Techniques) either in In-
dustry or H. M. Forces and Radar; 
in addition the ability to handle 
bench tools and instruments, with 
an appreciation of the effect of 
electrical  circuits  or  complete 
mechanisms. 

JO Qualifications ONC (Electrical) 
or  equivalent  Studies  in  Tele-
communications. Applicants  with 
experience  on  Radar  in  H. M. 
Forces will also be welcome. 

These are  Salaried Positions which 
offer: — 
(a) A progtessive carreer. 
(b) Retirement benefits. 
(c) Excellent sick pay scheme. 
(d) Holiday entitlement extended to 

three weeks after five years' service. 
Applicants who have this training and 
experience and who are aged 21-35 years 
are invited to write to: 

E. J. Reeves, (Principal), 
Field Engineering Personnel 

Section, 
5-11 Holborn Bars, London, E.C.I. 
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LINK UP 
WITH SUCCESS 

The new microwave complex in Eastern Canada —now in service—marks 
another major achievement by G.E.C.  Consisting of 8 terminal and 18 both-
way repeater stations, the link includes a path of 49 miles over water where 
space diversity reception is in use. The radio system operates in the 2000 Mc/s 
band and provides a main and standby channel on all routes. In the event af a 
failure or degradation of the working radio channel, changeover to standby 
is automatic.  The capacity of each radio link is 300 speech circuits, and the 
standby channel can be used to carry television signals.  Radio and multi-
plexing equipment for this vital link have been built by G.E.C., who have also 
teen responsible for its installation and commissioning. 

Today at G.E.C. we require:— 

LABORATORY 
ENGINEERS 

(qualified and preferably experienced) 

to carry out development on more 
advanced transistorised multiplexing 
equipment using p.c.m. and f.d.m. 
techniques and radio operating in 
the U.H.F. and S.H.F. bands. 

LABORATORY 
ASSISTANTS. 

These vacancies should prove 
attractive to the younger man or girl 
with a good G.E.C. at '0' level 
which includes Maths and Physics. 
Facilities  for  additional  technical 
training are available. 

To help us with the planning and installation of our current equipment which 
includes the 960-1,800 channel equipment working in the 6,000 Mc/s range. 

we require .— 

A SYSTEMS  COMMISSIONING AND 
PLANNING ENGINEER  INSTALLATION ENGINEERS 

with wide experience,  who are free to travel world wide 

If you are interested in any o these vacancies. please apply to: 

The Staff Officer, 

THE GENERAL ELECTRIC COMPANY LIMITED, 

Telephone Works, 
COVENTRY 

1111 
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Interesting vacancies have occurred in the inspection 
department at the Feltham laboratories of EMI 

Electronics Ltd., for the following: — 

ENGINEER INSPECTORS to join a team carrying out 
electronic inspection of complex electronic equipment under 

development, and to conduct liaison with development teams 
and workshops.  A strong engineering background with 
experience of similar work is necessary.  Candidates should 
have H.N.C. (Electrical Engineering) or equivalent. 

TEST ENGINEERS to carry out functional tests and to 
report on sub-units and complete systems in the radar and 

communications fields.  Service or industrial experience in 
radar equipment is necessary, and an O.N.C. qualification 
would  be an  advantage. 

ELECTRICAL INSPECTORS to carry out testing of 
sub-units to performance specifications.  Some previous 
experience  is essential. 

Applications for these pensionable staff positions shouid 
be made, quoting Ref. Ia 1 X, to: — 

Pe rso n ne I Manager, 

EMI ELECTRONICS LTD 

HAYES, MIDDLESEX 

VACANCIES IN GOVERNMENT SERVICE 
A nutither of vacancies, offering good 
career pros '(IS, exist for:— 
RADIO OPERATORS  MALE 
CYPHER OPERATORS  MALE AND 
TELEPRINTER OPERATORS FEMALE 
Write, giving details of education, quali-
fications and experience, to:— 
Personnel M eer, G.C.H.Q. (RCO 

Foreign Office, 
63, Clarence Street, Cheltenham, Glos. 

PROJECT LEADER 

AGE N CIES  OFFERE D 
Technical Representatives offer agencies 
for the following: — 
VIBRATING CONDENSERS (most 
advanced in the world). 
Range of AUDIOMETERS and ELEC-
T R O-A COUSTICAL INSTRU-
MENTS (range somewhat similar to 
Bruel and Kiaer). 
Other instruments subject to specific 
enquiry.  Box 3670. 

A Company, well known and expanding in 
the electronic field, has established a group 
of engineers to develop Static Power Con-
version  devices,  and  requires  a Project 
Leader to control and expand this team. 

Electronic engineers are invited to apply for this position, which demands 

petence of a very 

of about f 1,750 

ability to inspire and lead, together w ith tec hnica l com  
high order in this field. 
The appointment carries senior staff status , an d a sa lary  
per year is envisaged. 

The prospects of further advancement for  the selected applicant are 
excellent. 

Please reply, giving full details, to Box 3747. 

electronics 

PLYMOUTH AND DEVONPORT 
TECHNICAL COLLEGE 

Principal: E. BAILEY, B.Sc., 
F.R. I.C., A. M. I . Chem. E. 

M ARINE RADIO OFFICERS' 
COURSES 

The next Radar  Maintenance 
Course will commence on 

24th April, 1961. 

The next First Class P.M.G. 
Conversion Course will commence 

on 10th April, 1961. 

Applications should be sent direct 
to:  The  Registrar,  Ply mouth 
Technical  College,  Tavistock 

Road, Ply mouth. 

MORSE CODE TRAINING 
Get your Radio Operator's 

Licence the easy way! 
111111111111 CANDLER has taught MORSE 

CODE by correspondence for 
50  years. 
On Land, Sea and in the Air and 
in every Continent, you will find 
first-class Radio Operators who have 
learnt their profession or excelled as 
Amateurs the CANDLER WAY. 
Write for the Candler " Book of 
Facts" without obligation and see for 
yourself how fascinating the Candler 
Method of teaching the Morse Code 
can prove. You may if you wish pay 
as you learn. 

CANDLER  SYSTEM  CO. 
(55 W) !,2b ABINGDON RD., LONDON, 
Candle,. System Co.. Denver, Colorado, U.S.A. 

• • • 

[11-e-ssey 
• • • 

WIREMEN 
Due to a recent expansion in our 
Wiring Department, we have a 
number of vacancies for Com-
ponents Wiremen for the com-
plete wiring of memory stores 
and systems. 
Excellent working conditions. 5-
day week. 
Please apply to The Personnel 
Officer, 
The Plessey Co mpany Ltd., 
Wood Burcote Way, Towcester 
• • • • • • • • • • 

SERVICE 
ENGINEER 
required by Northern electronics 
instrument manufacturer.  In-
teresting work on all types of 
electronic testing  instruments. 
Staff Pension Scheme and pros-
pects of promotion.  Applicants 
should state experience, qualifi-
cations, age and present salary. 
Box No. 3979 c o " Wireless 
World." 
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DI GIT AL 

COMPUTORS 
Resulting from continued expansion in 
the computer field, a number of vacancies 
have arisen for Graduate Electronic 
Engineers and for Technicians of 0.N.0 
standard. The additional staff are need-
ed for technical supervision and main-
tenance of Digital Computer Installa-
tion. 

Vacancies exist in: 
London, Birmingha m and She ffield. 

Training will be provided  or this 
interesting work and there are oppor-
tunities for rapid promotion to positions 
of responsibility. Salaries are generous 
and in proportion to ability.  Pension 
Plan. 

Please write to Personnel Manager 

THE NATIONAL CASH REGISTER 
COMPANY, LTD., 

206-216 Marylebone Road, London, 6.W.1 

------ ---
,-

S,  '  ) 
---------------------

SUPERVISOR 
An excellent opportunity for a man aged 
25-40 who will be required to lead a 
small team of wirers and assemblers 
producing electronic instruments. 

Applicants must have undertaken elec-
tronic wiring and previous supervisory 
experience would  be an  advantage. 

Ref. 451/ W W. 

Please apply to: 
B. B. Lynch, 

Personnel Officer, 
Solartron Laboratory Instru ments 

Ltd., 
Queens Rd., Tha mes Ditton, Surrey. 

•  • • 0 • • • • • • 
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ri—gessey  
MOULDED  FIBRE  DIVISION 

A vacancy exists in this new and expanding 
Division for an 

ELECTRONICS 
ENGINEER 

for development work on the manufacture of loud 
speaker cones. We are looking for a man interested 
in sound reproduction who is willing to transfer 
his interests from straightforward electronics to 
participate in this highly specialized project. 

The work will involve the design and test of cones to 
specification, weight, resonance and acoustic response. 
The applicant will also be required to handle enquiries 
and new orders in this field. 

A Higher National Certificate in Electronic Engineering 
or equivalent is desired, together with ability to work 
in close liaison with Mechanical Engineers and Paper 
Technologists. 

A generous four figure salary will be paid in accordance 
with qualifications and experience, and there is an excellent 
Pension Scheme in being, together with Life Assurance 
benefits. 

• Applications in writing, to Regional Personnel Manager, 
The Plessey Company Ltd., Kembrey Street, Swindon, 
Wilts, quoting reference No. MFD/8404,EE. 

MATHEMATICIANS, PHYSICISTS, CHE MISTS, ELEC-
TRONICISTS,  ELECTRICAL,  MECHANICAL  and 
CIVIL ENGINEERS (Men and 'Women) required for War 
Dept.  RESEARCH and DEVELOP MENT ESTABLISH-
MENTS at locations including Byfleet and Chertsey, Surrey; 
Didcot and Shrivenham, Berksi Christchurch and Farnborough, 
Hants; Enfield and Feltham, Middlesex; S.E. London; Sevenoaks, 
Kent; Horsham, Sussex; Southend and Shoeburyness, Essex: 
as (a) EXPERI MENTAL OFFICER; (b) ASSISTANT EX-
PERI MENTAL OFFICER; (c) ASSISTANT (SCIENTIFIC). 
QUALS.: (a) and (b) G.C.E. "A" level, Pass degree, H.N.C. 
or equiv.: (c) G.C.E. "0" level, or S.2 0.N.C. or equiv. 
SALARIES: (a) (Min. age 27) £1,087 — f 1 336.  (b) £458— 
f983.  (c) 033—f723.  Rates higher in London  slightly 
lower  in  provinces.  Opportunities  for  part-time  further 
education and to compete for established (pensionable) posts. 
Forms from Ministry of Labour, Technical and Scientific 
Register (K), 26, King Street, London, S. W.1, quoting ref. 
A62 1A. 

DESIGN/DEVELOPMENT 
ENGINEER 

to work on Image Orthicon television pro)ect for 
X-Ray Image Intensification. Should have develop-
ment  experience on  television  equipment  and 
graduate qualification although the latter is not 

essential for applicants with very extensive experience. 

Apply: Dept. G.P.S., English Electric House, 
Strand,  London,  W.C.2,  quoting  reference 

W W 2976C. 

• • • • • • • • 
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MINISTRY  OF  AVIATION 

E.I.D. 

ELECTRONIC 
INSPECTORS 

required for 

Radio, Radar, Components & Electrical 
Ancillaries at Bromley & Woolwich and 
eleswhere in London & the Home Counties. 

Varied and interesting work with opportunities 
for gaining valuable experience and further 
training.  Excellent Promotion Prospects. 

Pay 266/-- to 281/—. with prospects of further 
progression to 306/—.) for a 5 - day week. 

Skilled men apply, stating experience, to ELECTRICAL INSPECT:ON DIRECTORATE (W.W.) 

AO/L 
Aquila, Golf Road, Bromley, Kent 

ODDIE FASTENERS 

THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF-LOCKING.  MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL  FASTENERS  TO  SUIT 
CUSTOMERS' REQUIREMENTS. 
WIDELY USED IN THE  RADIO 
INDUSTRY. 

dlustrated brochure and other information 
will gladly be sent on request 

DEPT. 'W.W." 

Oddie,Bradbury&Cull Ltd.,Southampton 
Tel. 55883  Cables: Fasteners, Southampton 

Our preaent range Includes, 

ritodneelicaoltintrolisr. eAtc11.1F RMFInsutage tt aTlitwah yPilebaolundPs: 
variable selectivity.  Price gm. or with the 
mai., amplifier. £45. 
Fiddle Imperial VHF tuner.  Price 1115/54, or 
with pee 'amp and tone controls. RBI. 
Fidelia Preeitoa, switched VHF tuner, 21P, or 
with pre.ampliner and tone controls. BBL 
Melia Maler acopliller, el& 

Full details willingly on request 
(40. for postage is appreciated,. 

RO -r-
ofi40  ̀

ADIHURST  ROAD 
TELSCOMBE  CLIFFS 

Er. Briehloa, 
SUSSEX. 

4 TRACK 
STEREO 
3:1PS. 
and a genuine 

response from 

30-16,000 cls  3dB 
It becomes quickly apparent on 
listening that the performance 
characteristics  claimed  for 
AUDIOGRAPH recorders are 
demonstrably true.  The re-
markable thing is that such 
standards are achieved on quar-
ter track  at 31 ips.  Two 
stereo instruments (models 9/ 
S4K and KMS/66) are offered, 
differing principally in styling 
and speaker arrangement. Mech-
anically and electronically they 
offer similar facilities which per-
mit very high standards of re-
cording together with  many 
elegant refinements. These in-
clude paired inputs, paired out-
puts (each tapped at 5 and 15 
ohms plus one low level) stereo 
balance, etc., etc.  Model KMS/ 
33 includes a second speake.-. 

AUDIOGFtAPH Recorders are sold 
by leading stockists.  Leaflets on 
request. 

KMS/66  66 gns. 
With second speaker in lid 31 ips.S/Impose; 

pause, digital counter, etc. 

A—cHITN1s_H UDIOGRAP 
FA-UDIO FESTIVAL 
BOOTH 5 A I DEM. ROOM 117—  

Ur I OFFICE ROOM 116   CHITNIS  ELECTRONICS LTD. 
66 BOLSOVER STREET, LONDON, W.I 

Telephone ELISton 4264-5-6 
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TEST ENGINEER 

is required for the Test Department for 
fault finding and  testing electronic 
instruments to specification. 

In Solartron we believe that considera-
tion for the individual is of prime 
:mportance. Our amenities and salaries 
match this philosophy. 

Ref. 488 W W. 

Please apply to: 
B. B. Lynch, Pei sonnel O fficer, 

Solartron Laboratory 
Instruments Ltd., 

Queens  Road,  Thames  Ditton, 
Surrey. 

VACANCIES FOR RESEARCH AND DEVELOPMENT 
CRAFTSMEN  IN  tiOVERNMENT  SERVICE 

Experience in one or chore of the following: — 
ELECTRICAL (I) Maintenance of radio communica-

tion receivers. 
(2)Sub-assernbly lay out, wiring and 
testing of radio-type chewing. 

(3) Fault finding In and maintenance 
of electronic apparatus. 

(4) Maintenance of teleprinter or cypher 
machine,' and associated telegraph 
equipment. 

MECHANICAL Instrument  makers  and  general 
machinist.. with  bench  fitting and 
machine shop experience  for con• 
atruction of experimental and proto• 
type electronic equipment. 

BASIC PAS  £0 IS,. 24. plus merit pay in the range 
of 10, to I00/• per week.  Merit pay 
will be amassed at interview. based on 
ability end the neeesautry basic quali-
fication.. 

Opportunities for eventual permanent and pen• 
atonable  posts.  Five-day  week;  good  working 
conditiona: single accommodation available. 
Apply in wilting to: Personnel Officer. G.C.H.Q, 
(RD2/31, 53, cl.trenee Street, Cheltenham, Glos. 

UNICAM 
INSTRUMENTS LIMITED 
This Company specialises in the 

production of high quality optical in-
struments for use in spectrum analysis 
and has an international reputation 
as a leader in this field. At all stages of 
manufacture  the  best  standards  of 
workmanship are needed. 

We have vacancies for men with 
electronic experience for testing. Radar 
and Radio Technicians with fault find-
irfg experience would be suitable. 

If you have the kind of background 
which you think would fit you for 
this interesting work in a pleasant 
University City, please let us have full 
details of your qualifications and ex-
perience. 

Wtite to: —The Works Manager 
Unica m  Instru ments  Li mited, 
Arbury  Works. Ca mbridge, 
quoting reference E.S.53. 

== 
ft: APPLIED 

-11 ELECTRONICS 
LABORATORIES 

THE AIRPORT, PORTSMOUTH 

Are engaged in the development of a wide range of electronic and 

electro-mechanical projects.  We have an immediate requirement for 

QUALIFIED 
ENGINEERS 

particularly if they have experience in the design and development 

of transistorised circuitry. 

This is a progressive establishment employing young men with 

advanced ideas. 

Increasing commitments necessitate expansion of staff at all levels and 

promotion prospects are excellent. 

Our senior technical staff will be pleased to have informal discussions, 

at weekends if desired. 

Please write in confidence to the Personnel O fficer. 

IMPERIAL CHEMICAL INDUSTRIES LIMITED 

A SCIENTIFIC INSTRUMENT MAKER 

is required for the Instrument Laboratory of Fibres Division R  ii 
Department in which a very wide range of instruments for chemistry 

and physics is needed. A rood all-round man is required, able to work 
from sketches or even verbal instructions. He should be able to produce 

a first-class instrument, the workmanship of which can be relied on 
and of which he can be proud. 

This work should be of interest to a toolmaker or watchmaker. 

This is a staff appointment and applications should be sent to: 
Division Staff Officer, 
IMPERIAL CHEMICAL INDUSTRIES LIMITED. 

Fibres Din ion, Hookstone Road, Harrogate, Yorkshire, quoting 

Net. 7.30/A. 
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY 

DOUNREAY EXPERIMENTAL REACTOR ESTABLISHMENT 

INSTRUMENT MECHANICS 
(Physical and Electronic) 

and INSTRUMENT ELECTRICIANS 

There are vacancies in the Instrument Department for men with 
experience in the maintenance of instruments for the measurement of 
pressure, flow and temperature, electronic instruments, radar and tele-
vision and for electricians with experience in the maintenance of tem-
perature recorders and electromagnetic relays. 

Applications are invited from men with experience of instruments in 
industry or with appropriate experience in H. M. Forces. 
The rate of pay is £13 7 Od. for a 42 hour five day week and there is 

a superannuation scheme.  Housing will be made available to married 
men and there is accommodation for single men and married men await-
ing housing. 

Facilities are available for further education and promotion prospects 
are good. 

Application forms and further information can be obtained from: 

Recruit ment Officer, Dounreay E.R.E., 
Thurso, Caithness, Scotland. 

CITY OF LEICESTER EDUCATION 
COMMITTEE 

COLLEGE OF 
TECHNOLOGY & COMMERCE 
Senior  I. ihoratory  Technician re-

quired in the School of Physics.  It is 
desirable that applicants should be in 
possession of a Final City & Guilds 
Certificate or Higher National Certi-
ficate and have a good knowledge of 
electronics. 

Salary on scale £685 to £760 per 
annum. 

Applications in writing should be 
addressed to the Registar at the College. 

TELEVISION ENGINEER 
REQUIRED 

By set manufacturer in Dublin 
to control tuner units produc-

tion  and  test.  Excellent 

opportunity staff appointment. 

Apply :— 

WORKS MANAGER, 
PYE IRELAND LTD., 

DUNDRUM, 
DUBLIN, 

EIRE. 

ELECTRONICS ENGINEER 
There is a continuous demand for IC.! equipment caused through 
the increasing complexity of modern valves. We require an exper-
;enced electronics engineer to design such test equipment. 

Experience of pulse circuits and a sound fundamental knowledge 
of oscilloscopes is essential. 

Preferably applicants should possess s degree in electrical engineering 
or physics or equivalent qualifications and be within the age range 
25 to 40. 

Salary will take into account experience, qualifications and age. 

Send brief resume of experience, Qualifications, etc- to:— 

Group Personnel Services, 
THE ENGL'SH ELECTRIC COMPANY LTD., 

English  Electric House,  Strand, London.  W.C.2, 
quoting ref. WW 1590D. 

WESTLAND AIRCRAFT LTD., 
SAUNDERS-ROE DIVISION 

have vacancies for 

ENGINEERS 
to work on the trials and further 
development of "Black Knight" 
at High Down, Isle of Wight, and 
in Australia. 

Applicants,  who  should  have 
experience in one of the following: 

Control, 

Data Reduction, 
Ground Electries, 

Ground Measurements, 
Guidance, 
Instrumentation, 
Telemetry, 

Trials, 

Mechanical Engineering, 

or in an allied field, together 
with enthusiasm and initiative, 
,hould forward details of their 
careers to date to: 

The Personnel Officer (WW/86), 
Westland Aircraft Limited, 
Saunders-Roe  Division, 

East Cowes, I.W. 

SOLARTRON  ELECTRONIC 
INSPECTORS — Male and female 
are required for both our Chessington 

and Thames Dittgn locations. Applicants 
must have had previous experience in 
line  and  final  assembly  inspection. 

In Solartron, we believe that considera-
tion for the individual is of prime 
importance.  Our salaries and condi-
tions of employment match this philo-
sophy. Ref. 490 W W. Please apply to: 

John Delfgou, Assistant Personnel 
Officer, Solartron Laboratory In-
struments  Ltd.,  Queens  Road, 
Thames Ditton, Surrey. 

ELECTRONIC DEVELOPMENT 
ENGINEER 

required 
to lead a small team engaged in the development of 
commercial communication equipment. Applicants shonld 
have a degree or equ:valent qualification and some years 
exnerience as Project Engineers.  Preferred age range: 
3035 years. 
NON-CONTRIBUTORY PENSION SCHE ME AND LIFE 
INSURANCE. 

5 DAY WEEK. 
EVENING INTERVIE WS ARRANGED. 

Write giving details ot education, qualifications and past 
experiences to 

PERSON NEL MANAGER 
MULT1TONE ELECTRIC CO. LTD., 
220 UNDER WOOD STREET, N.I. 
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YOU can further your career 

with 

CREI ADVANCED 

ELECTRONICS 

EDUCATION 

C.R.E.I. home study courses in Electronics are the cul mination of 33 years of working closely 
with leading pr:vate co mpanies and Govern ment agencies in the United States.  The result is a 

modern advanced progra m me of education co mparable in technological content to that offered 
by technical colleges. 

C.R.E.I. London) as the European Division of The Capitol Radio Engineering Institute of Washing-
ton, D.C., are now able to offer these courses to you, with the sa me individual tuition methods 

which have made our courses outstanding in the United States. 

The de mand for C.R.E.I.-trained men is shown by the fact that more than fifty corporations and 

Govern ment agencies in the U.S.A. have agree ments with C.R.E.I. for enrol ment of employees 
under company sponsorship. 

Specialised Courses are available in:— 

Mathematics for Electronic Engineers,  Automation,  Radar,  Servo. 

C.R.E I. can now offer a co mplete course in Nuclear Engineering Technology. 

(C.R.E.I. courses have been officially approved in the United Kincdorn for the purpose 01 par , reftuiJ of fees to 
me mbers of all three Services.) 

if you have had or least two years' practical experience in electronics cr the equivalent please 
write for full particulars and detailed programmes to: Dept. W.4. 

C.R.E.I. (LONDON),  132 5,  SLOANE  STREET,  LONDON,  S.W.1 

Telephone  SL Oane  8277/9 
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TECHNICALLY TRAINED by 
IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING I C  

Opportunities in Radio Engineering and allied professions awai , 

the i.CS. .rained man.  I C  Course.- open a new world to the 

keen student .. 

RA DI O A N D TELEVISI O N E N GI NEERI N G; 

RA DI O A N D TV SERVI CI N G; 

ELE CTR O NI CS, C O MP UTERS & 

D AT A PR O CESSI N G, etc. 

I C 5 Courses give very real help to the man setting up his own 

business or .acing a technical career in the radio industry. 

Examination Courses lor: —British Institution oi Radio Engineers. 

City & Guilds TELEC OM MU NICATI O N TECH NICIA NS, C. & G 

Radio & TV Servicing (R T.E.B.) and C. & G  Radio A matcurs. 

LEARN -AS-YOU-BUILD PRACTICAL RADIO COURSE 
Build your own 4-valve TRF unx. 5-valve superhet radio receiver 

Signal Generator and High-quality Multi meter. 

FILL IN AND POST THIS I C S COUPON TODAY 
It brings the FREE I C S Prospectus containing  a11 particulars 

of I C S courses in Radio, Television and Electronics. 

INTERNATIONAL 

CORRESPONDENCE 

SCHOOLS 

I International  Correspondence  Schools 
I (Dept. L2.2P), Intertext House, Parkgate 

Road, London, S. W.I I 

I N A ME   

IA D DRESS   
Block Capitals Please 

..A WHOLE WORLD 
OF KNOWLEDGE for I 
the KEEN STUDENT I    4.61 

Make Mut- 14billty PA W 
UNLIMITED O PP ORT U NITIES exist today lor "getting on " . . . 
but only for the fully trained man.  Let I.C.S. tuition develop your talents 

and help you to success. 
ST U DY  IS EASY with  I.C.S. guidance.  The courses are thorough. 

Printed manuals, fully illustrated, make study simple and progress sure. 
YOUR ROAD TO SUCCESS can start fro m here —today.  Complete 
this coupon and post it to us, for full particulars of the course which 

interests you.  M ODERATE FEES INCLUDE ALL BO OKS. 

 Take the right course now. . .   
ADVERTISING  HORTICULTURE  PHOTOGRAPHY 
Gen. Advertising. Retail &  Complete Gardening  Practical Photography 
Dept. Store. Copywriting  Flower & Veg. Growing  P.D.A. Examination 

ART 
oii A We:, Colour 
I 'ornmercial Illustrating 

BUILDING 
Architecture. Clerk of Mits. 
Runde Constr. & 
Trade, Quantity Surveys. 

CIVIL ENGINEERING 
Blab wayEnt-Struct.Engrg 
Gineretc Engineering 

COMMERCE 
Bookkeeping. Accountancy 
°Inca Trifling. Costing, 
sirretaraahip. storekeeping 
Shorthand  & Tynewriting 

DRAUGHTSMANSHIP 
Architectural. Mechanical. 
:sloths. & Machine DrowiTIS 
Dr-twins Clittee Practice 
,4thetural Itrawing 

ELECTRONICS 
Industrial Electronics 
computers & Mot Menem,. 

FARMING 
triable S Livestock 
"arm Machinery Moist. 
fitS Poultry Keeping 
Market Gardening 

FIRE ENGINEERING 
I P.E. Examinations 
'ire Service Promotion 

GENERAL EDUCATION 
Eng. For thrt, langs. 

c  ril4i•et  it  14,..ry 

MANAGEMENT 
Blueness Management 
Hotel Management 
Office Management 
Industrial Managionent 
Personnel Managiiment 
Work Study, Forcmanship 

MECHANICAL & MOTOR 
ENGINEERING 

Engineering Maths.. Meld g 
Diesel Engines and Locos. 
Inspection, M"kshop Piact, 
Refrigration, Motor Mech. 
Running and Maintenance 
(many other sublectr 

INTENSIVE COACHING 

POLICE 
Police Entrance Exam. 

RADIO. T.V. & ELECTL. 
Radio Servieing u Etigill• 
T.V. Rervieing A Engrg. 
Radio Constrn. 'with kltud 

SELLING 
Commercial Travellers 
Sales Mangmt., Ben. Selling 

W RITING FOR PROFIT 
Story Writing 

Una-Lance Journalism 
And many other subjects. 

for all principal exami-

nations,  incluoing  C.I.S.,  A.C.C.A.,  I.C. W.A., 

B.I. M., A. M.1. Mcch.E., Brit.I.R.E., i.c.s., city & 
Guilds of London Institute, R.H.S., etc. 

pi Daer rg.a2te  d. 22RR 

Intertext House,  , London, S. W.I1 

I Send FREE book on   

I Name    

IAddress    

Occupation    461 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BRADFORD INSTITUTE OF TECHNOLOGY 
Department of Electr:cal Engineering 

pier:mi me are Invited for the following poets In this rapidly expanding depart • 
wilt which offers exceptional opportunities for leeching, consnIting and re-
seareh work: — 

SENIOR LECTURER IN ELECTRICAL ENGINEERING. Salary scale 11.550 
to 11.750. 

LECTURER IN ELECTRICAL ENGINEERING.  Salary scale £1.370 to £1.550. 

Candidates should be suitably qualified to teach to final degree standard in 
electrical power and machines or elertronics and telecommunications.  Indua• 
trial and research experience will be a recommendation. 

The IIIICCP89fili candidates will te encouraged to develop Industrial contacts and 
undertake research for which adequate facilities will be available. 

Previous industrial and research experience at a =table level till be taken Into 
atte mpt in fixing the commencing Wary. 

Further perticulars and forms of applieation may he obtained from the !Iegistrar 
(Department 01, Bradford Institute of Technology. Bradford 7. 

HENRY PATTEN, 
Clerk to the (Merman.. 

LYONS RADIO LTD. 
METER BAR3AINS.  All moving eiiii  pc,.  .41,11  iloeh 
nucthomps. PRICE ONLY 37.6. Centre gerac I5-0•15 microampa  PRICE ONLY 
42 6. Protection pattern. 21in. dia. Centre zero: 50.0.50 milliampa PRICE ONLY 
743.  2m. die.. 0,20 amps.. complete with shunt.  PRICE ONLY 6:-.  Postage 
all types 1,13. 
L.T. TRANSFORMERS. Ex Govt., as new. fully Impregnated. overall else 51x 41 r 
411n. Prl, rated at 225 v. 5t1 ep.s. Sec. Inn. at 2 a. and 6.3 v. at IL. twice. PRICE 
ONLY 15  post fit. 
MAINS PO WER UNITS.  input 200 ,250 v.. 50 c.p.s.  A.C. mains.  Output: H.T. 
350 v. =toothed D.C. at 150 miA. L.T. 6.3 v. A.C. at In. twice. Bizet 101in, high x 
lain, deep s 7In.  Special features include double filter unit ensuring negligible 
bum. Mansbridge smoothing condensers throughout. separate switches and flues for 
main. and H.T. with pilot light indicator for each.  Everything of top quality. 
5U4 earthier 'mewled.  Truly remarkable value.  PRICE ONLY 59/e, carriage 7.6. 
T.C.C. MANSBRIDGE CONDENSERS.  8 mid.. 500 v. arks. at 60 deg. C., Inverted 
mtg.. type 82 I.M.  PRICE 518.  4 nahl. 1.500 v. TALK. at 60 deg. C., type 121B. 
Inverted mtg. PRICE 4.6. 4 'Md.. 750 v, wkg. at 60 deg. C.. type 92. PRICE 4/-. 
All above guaranteed as new and °nosed.  Post 116 for leas than 6. 
5- WAY CABLE.  Each cooductgar 9.012 tinned copper. rubber insulated and .lout 
coded. synthetic outer, outside dia. approx. fin. PRICE ONLY 35 ,- per 100 yards. 
20i- far 50 yie. 12 6 for 25 Oh, 

3 GOLDHAWK ROAD, SHEPHERDS BUSH, LONDON, WAY. 
Telephone: SHEpherds Bush 1729 

THE IDEAL 
M ICR OPH ONE 

NECK HALTER 
Registered Design No. 15656 

Approved by Grampian Reproducers Ltd 

• No straps, cords or head-
bands. 

• Positioned or removed in-
stantly. 

• Used  by  commentators, 
lecturers,  demonstrators, 
receptionists, etc. 

• Neat, rigid and comfort-
able. 

TYPE  "A " HALTER suitable for 
the  Grampian  D.P.4  Microphone. 
27 6 list.  Postage I 6. 

" Close up " or standard model avail-
able. 

We can also supply 

THE GRAMPIAN D.P.4 MICROPH ONE 

as illustrated   £7 II  0 

Sw:vel Adaptor   IS  6 

Dealers and wholesalers supplied. 

141 
\I 

WRIGHT  (Cambridge)  LTD 
WALNUT TREE AVENUE, CAMBRIDGE 

Teleohone Carnbr dge 56881 

(Makers of "Wright" Automatic Timing Equipment) 
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SENIOR WIRELESS 

TELEGRAPHY OPEATOR 
required by  the  GOVERN-
MENT of the FALKLAND 
ISLANDS for service at Gov-
ernment Wireless Station, South 
Georgia on agreement for one 
tour of 24-30 months in first 
instance.  Salary £780 a year. 
Free board and lodging if single 
or unaccompanied.  Messing 
Allowance £132 a year if mar-
ried.  Bonus of £10 a month 
payable on satisfactory com-
pletion of service. Free passages. 

Candidates must be able to 
transmit and receive morse at 
25 words a minute and should be 
familiar with H.F. and M.F. 
transmitters and receivers. Offi-
cer  will be  responsible  for 
running of station and W/T 
accounting. 

Apply to CROWN AGENTS, 
4 Millbank, London, SAVA, 
for application form and further 
particulars, stating age, name, 
brief details of qualifications and 
experience and quoting reference 
M2A51250 WF. 

SERVO & ELECTRONIC 
SALES LTD. 

HIGH-FREQUENCY  ALT t RNA1 CR  SETS.  0 P 
200 v., 1.100 e.r.e., I ph. 11 kVA.. 1.1' 415 v.50 c.p.s. 
3 ph. Complete with contree panel fitted with volt• 
Meter. ammeter and freonency toner motile switch 
gear and stabiliser.  Manufactured by E.D.0 and 
brand new meek.  Other alternator., available iot 
400 and 2000. cp..  2-PRASE SERVO MOTCRS. 
with induction venerator and spur gear reduction 
drive.  50 op... Amplifiers available. FEED-PACK 
RESOLVERS AND AMPLIFIERS ior 50 c.p.s. or era I n. 
SIZE U STNCE MO CONTROL TRANSICRMI RS, 
Type 26V1IC1'IA awl 2-PHASE SERVO MOT(119, 
Type 111d47A for 4011 el.... operation. MU1RETFAD 
" IPOT " INDUCTIVE PCTENTTe MET F RS for 50 
operation.  HYSTERESIS MOT( RI Type 11111.2 it 
and 113114• I for 113 v. 4110 e.p.s..  ph. O)lrat.n. 
Poll details of the above on application. BERITIE 
BALLOONS 500  acorn.  15•- (1.61. SPECIAL VALVE 
OFFER.  (leonine Brimar Trrataroitby Valves, 131. 
6060 ( 12AT71 Mfr.'s en's. Tested and guaranteed. 
6/- (ed.., go,- doz. (2)-). SCRS. 7,4 '(S4.). 70/. dos. 

6.16 .  i64.(. 415/-  6V6 44- 494.) 
Re ,- do.. (3/6).  EP91 4,6 OM.) 45'- don. (2.-). 
EP:17 4,4 494.1. 44  dos. 49 M.  E11712 3,13 
35, dos. 13/11).  Erin 2/6 194.1, 26- don 12,6) 
'(07 5'(94.). 40, dog. 13061. EP36 34f lAd.). 35i. Coo 
13,61. 6.154/. (9d.). HO ,- dos. i:,,0). E1134 144 494.). 

doz. ISAR. One of each of the above 12 vale ec 
in all 45, 13/61.  COMMUNICATION RECEIVERS 
Type R.107 1.9 to 17.6 Mcis in 3 anima. fi.vid, r 
nuperhet. S kola oi 7, keit. bandwidth 100.9t1)  
50 c.o.s. or 12 v. D.C. wooly. Sensitivity 2.6 0 in 
ex. cond.. £1410, 125;4  Type R.206 50 kc/. to 
30 Mein cont. In 9 ranges. 15-valve 01 erhet.  0.7 
'2.5 or 8 Imo. bandwidth. 100.2:0 v. 50 edia. or 12 V. 
D.C. supply  Sensitivity 2.4pV.  A superlative 
receiver in exc. cond.,  ¢10 135!-1.  CANADIAN 
MARC0111 TRANSMITTER RECEIVERS. Tn. 1E9. 
12 v.. 1,P cover. 1.85 to 5 Mc',. Complete set Cl an,,.. 

comprising Transmitter Power Unit and Receives. new 
cond.. 514/10- 125' -I. SUNVIC RC? WIRE VAC 
SWITCH RELAY CONTROLLERS.  F101.3 S30 a. 
load 2 kW., 30,- 13id. 1,20:1.0 .2:w v. load 7 kW. 
45 .-13/.1. ELECTROSTATIC VOLTMETERS 0-12 kV. 
13.9.1., mounted  in oak  carrying case  lOeniit 
Edgcumbe, brand new. £7 10- 13/6t.  MAGNETIC 
CLUTCH, 20 v. 0.575A_ torque retina 5ft. it,.. 85.-
'5 o.  E.E.  SEALED  RES RIOERATOR  UNITS, 
110 v.26 c.p.s.. with cooling coils. we box tool thernm• 
slat charged, brand new. EEO (care. estm). DRAYTON 
TYPE IQ MOTORS. 37 r.p.ni. 230 V. A.C.. WS/. (4,-1. 

SELSYNS. 'POTS. it,,, and aII other 
,to mpoitient* for electrical computation and controls. 
Please add carriage in brackets.  Poet ,wdere to 1, 
Holton Parade, Streatham High Road. London,5.W.16. 
Callers to: 43 High Street, Orpington. Kent.  Tel,. 
Orpington 31066 and fitniatham 516.5.  TERMS: Nett 
C.W.O. or monthly approved amounts. 

OFFER AT GREATLY REDUCED PRICES 

due to purchase of entire manufacturer's stock 

AU DI O M AS TER 
STAR EQUIPMENT 

Andlomaster 
Monaural con• 
trod unit 90.i 
power  it mpli-
Ser.  control 
link  suitable 
I,,,  all  types 
of 33 and 78 
recordings. 
• mV sensiti• 
city for pick' 
ups. Provision 
for direct con. i 
nection of tape 
heads equal:sled  _ _ 
to C.C.I.R. 1.9 my serultivity  Power amplifier toll,  no/nimel 0101.11t 01 25 .31t• 
50 watts peak and a (Retortion value or 0.03% at .20 watts.  As reviewed in Annul 
1950  11148 hewn." Amalier and control unit oomplete lined at 169 101, dd, now 
offered at 129 10s. Od. (chassis mounting, (carnage Si. fItLi.  •••CaU and bear 
this Phenomenal Amplifier. 

Audio mastar Stereo Tape A mplifier 
This Medal veraton Is intended for we with the 
Darting deck using Telefurdten heads. The amplifier 
contains two record channels which are easy to monitor 
by means of an eschoave feature. • tin. Cathode Ras 
Tube.  Plaveback can lie effected through a suitable 
pre•amnlifier capable of accepting the signal direct 
from the Moe head. 

011 1finni Price CIS 159. now offered at 214 DX 
6d. narr.1 

RILL DESCRIPTIVE i EAFLETS AND TEST PEPORTS AVAILABLE ON REQUEST 

TRADE A ND EXP ORT IN Q UIRIES INVITED 

400 EDG WARE ROAD  PADDINGTON, W.2 
PADDI NGT O N 5521 

EUREK A 
For 21 years we have been asked 
for " something to pierce slots, 
cut squares and to form louvres." 
To celebrate our majority we offer 
the "A.A. Piercing Atirchment." 

The PIERCING ATTACHMENT 
is shown above fitted to a Type 
RXX-13in. bender. 
It can be fitted in a few minutes to 
ANY model.  The wider the tool. 
the greater its rossibilities. 
The chevron blades cut absolutely 
free from burrs or distortion, giving 
sharp 90° corners. 
Adaptable, with another fitting to 
forming 
VENTILATION LOUVRES. 
FOR FULL DETAILS W RITE TO: -

A. A. TOOLS (W) 
197a. WNITEACRE RCAD 

ASHTON-U-LYNE 

LILIOTTJ A.C. TEST SET 
M ODEL SCOO 

, 

A UNIQUE 
PORTABLE 
INSTRUMENT 

FOR INDUSTRIAL AND 

SERVICE USE, MAINTENANCE 

AND A.C. MAINS SUPPLY MEASUREMENT 

Measures watts, R. M.S volts and amps.  "Frue kVA, reactive 
kVA and power factor readily and accurately obtainable  An 
external current transformer to available to increase the current 
range to 200 amps. Change from amps., volts or watts by means 
of single switch without interruption to circuit conditions. Grey 
moulded case Size 81 x74 x 5in. approx.  Scale length 5iti. 
Accuracy to B.S.S.89 Industrial Grade. 

LO W 
PRICE 

EARLY 
DELIVERY 

VOLTS 

A MPS 

W ATTS 

SELF-
CONTAINED 
RANGES 

125, 250, SOO 

I, 5, 10 

RANGE 
OF 

MEASUREMENT 

25/520 v. 

0.2-10.4 a. 

I2-5200 w. 

Write Ion Publication E.M 5,000 
Electrical Measurement Dimrion, ELLIOTT BROTHERS (LON'"0.) LTD 
CENTURY WORKS. LONDON. LE.13.  Teienhons: TIDeway 1271 

• MEMBER OF THE ELLIOTT-AUTOMATION GROUP 



198 WIRELESS WORLD APIUL, 1961 

Z. ik I. AERO SERVICES LTD. 
Head Office: 14 South Wharf Road, London, W.2 

Te.. : AMBassador 0151/2  Cables: ZAERO, LONDON 

A.R.B. Approved Stockists 

RETAIL BRANCH (personal callers only): BS TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 

Please send all enquiries, correspondence and Mail Orders to Head Office 

AVO ELECTRIC TESTMETERS 
Mains openatel universal electronic test mete' offering 
the following facilitiee -
Current: 25-1011•4311-A-I-2.5.10-213-10)-250mA.-1A D.C. 
Voltage 250 inV -I -2.5 -10 -25 -100 -230 -1000V. 
D.c.; 1-2.5 -10 -23 -100 -250V. 

Resistance: 1000-10 megohms -100k la -10000. 
Capacity: 0•5µ1' and i-500F. 
A.F. Output power: 500in W awl 5W full scale Into an 
Impedance of 5-10 -234-600 -2,000 and 3,0000. 

PRICE. fully overhauled and guaranned, complete with 
probe for high frequency measurements.... 125 0 0 
Peking and carriage    10  0 

H.T LEAKAGE INDICATORS 
AM. Ref. No. 50,2124 

Portable Hand Operated WT. Tester for neting leakage 
of Aircraft Ignition Lean.  Meter calibrated directly 
In megohnste.  Completely rebuilt and fully guaranteed. 
Complete with two WT. leads fitted with crocodile clips. 
PRICE   £21 0 0 

Packing and carriage 13/.. 

SPECIAL COMMUNICATIONS 
RECEIVERS 

5-1368: range 130-5'20 inc e: I.F. frequency 19.5 me's., 
bandwidth 3.3 inc/s. awl 420 kc/s.  Video and phone 
output.  1L1'. coaxial tunal circuit, crystal mixer CV.32 
local mediator followed by four II'  atage.  Video 
Amplifier. Cathode follower output.  Beat Frequency 
Oscillator.  Maine power supply unit sepanate from the 
receiver provides all the necessary voltages. 
PRICE, fully overhauled and guaranteed  £95 0 0 
P-68, frequency range 300 to 650 mc:*.  Sensitivity 
at 300 me n..-10110V for Rilb S/N ratio. IV. 45 nice. 
IF. bandwidth -2 me',. for 141h. down  Power Supplies 
230 A.C. Fully overhauled ant guaranteed  £70 0 0 
R•1264.  Fre•piency range 300 to 3.000 incl..  I.V. 13.3 
roc 's.  Ilan•lwiiith: 3.5 mole.:  Power supplies L50 on 
300 VHT and If 3V LT  External Power Supply Unit 
.veil able et extra charge. 
PRICE. fully overhauled and oraranteed.. 185 0 0 
AN APR-1.  The receiver unit I. essentially an I.F. 
Amplifler with the associated audio and video etages and 
maine (115V. AC1 power supply unit..  I.F. 30 me a; 
Iron iwifith 4 mcla and .6 rne  I.Y. sensitivity from 
33 to 540,V  Different fre•Inency range. are obtained 
he mean, of interch:angeatile plug-in tuning 'inns con 
tenting mixer and local meld:star stages.  These units 
are available foe the following ranges:  34.95 me.: 
74-1:01 ineig, 300.1,000 fuels. and 1 000.2,000 me e 
Pricey  on  application -please  mecify  the  ranges 
required. 

HETERODYNE WAVEMETERS 
TS-173 Heterolyne Crystal Controlled Frequency Meters, 
range 90 to 4.111 Me. Individn.d Calibration Books with 
numerous crystal check points.  Accuracy .003 % nom-
inal and .01 % Interpolation.  Power repined: dry 
batter-lea 6V awl I33V.  PRICE, fully overheried and 
go seuttoeil   £110 0 0 
23-322 Heterodyne Crystal Controlled Frequency Meters. 
It mge 30.440 Me..  Otherstne as above Me provided 
with internal modulation. Fully overhauled and guaran-
teed   £155 0 0 
TS-174 Heterodyne Crystal Controlled Frequency Mien, 
range 20-200 Me e, othyrwiee sa above.  PRICE. fully 
mgehapied  and  guaranteol . . • • • . 1140 0 0 
T3-175 Heterodyne Crystal Controlled Frequency raters. 
range 00 to 1,1100 Mc's.. otherwise aa above.  PRICE, 
folly overhauled and guaranteed   £210 0 0 
MARCONI TYPE TP-7133 PRECISION HETERODYNE 
WAVEMETER.  Range 3 to5 13 Mc s. on funitioneritale 
extensible to at least 30 Mee. by name harmonics.  Ac-
curacy bett e than .003 %. Crystal Reference Oscillator 
giving check point. every 20 and 200 he a  Direct 
calibration with linear Interpolation.  :Myer eupplies 
200V. Mtilla  PRICE fully overhauled and guarantoed 

575 0 0 
ALSO BC-221 and LM-I4 FREQUENCY  METERS. 
Prices and details on application 

NEW TCC AND DUBILIER BLOCK 
CAPACITORS 

InF at 1250.'9005'. Type 112.57   8 • 
ljair at 2000/1700V TCC Visconoi    9/-
10F at 5000'3300 [Whitler   17 6 
luF at 750o/5000V Dubilier    221-
202F at 800 55012 Ilubilier    3'6 
2µF at do il35uV 11.3' Visconol   3'8 
2ea, at 2504112000 Dubllier   15,-
leF at 200/100V Dubilier    5.6 
ler at 660V TOC Vleconol   5.6 
djaF at 2 10/100V Dubai.'   6 - 
"AV at 20n1001/ Tee %Meo w'   6 - 
Aup ..f 11.250'115612 Dubiliet    10'-

CI 150 ii1000V  [inhaler   126 
Packing and carriage it per capacitor. 

When double voltage rating am quoted. the higher 
voltage refers to wurklatt temperature of 71 .12 and the 
lower one to 100"C. 

MARCONI CR-I53 COMMUNICATION 
RECEIVER 

PreMieney range 2 to At ince. .n One hand.  Outten 
Ina Wfii0 /13 and 200m W/313.  Sensitivity from IµV at 
2 nc/. to 140v. at 60 =fa  Double 11Uper1,ettnylyne 
cinuit with I.F.'c of 1.1100 kcis. awl 46. ke.  Etand• 
pan filter at 10)-30)-1,50045.000-10,000 cis. 500 kola. 
Internal calibrating orystal oscillator  Extremely low 
none factor and eeparation of the 01410. 00,4,11/ mpply 
one from the receiver teak  the, equipment eminently 
suitable for many laboratory appiication. 

PRICE  fully  overhauled  and  guaranteed  complete 
with separate mai m power supply unit £75, P.P. 23/'. 

AMERICAN BLOCK CAPACITORS 
.03 x .tar at 2000V   
.1  at 9000%'   
DAP at 3000%'   
:2110P .4 9000%'   
.2 MP at 300011   
.2 itrP at 80001,   
. SAP at 14)0Y   
.1,1P at 1000%.   
.5 01 at 5000%'   
inif at 10012 

3/-
6/-
7,-
5/-
7)8 
10/-
316 
4/-
12(6 
316 

InF at 600V. Bathtub type    2/-
I10Ir at 0110%'    IP-
Ira at 1500V    6/-
i10P at 2000%'    17/6 
leF at 3000%'    251-
2 x liar at 300V   51-
2µF at 1100%' Bathtub type   2/C 
Irrif at 1100V    3)-
2nle at 11100%'    6/-
1µI, at 1500%'    7/6 
3 0 et doov tubular   8/-
1,2V 220%' AC   4,8 
InF at W1052    5/6 
InV at 1090V    7/6 
102F at 11100%'    25/-
6µF at 00012    716 
imr ,,,t l000v   15, 
1222, at 400V    616 
SO, at 130012    10)-
11,,1' m 600V   IV-
/0p, at 150012   10/ 

Packing and poetage 1'6 per capacitor. 

AN/AMT-11 RADIO SONDE 
TRANSMITTERS 

Complete transmitter designed to tranenet eignale In the 
range of 303-406 ITIC M. range audio modulated at 10 
to 200 cf.. modulation frequency depending on the 
magnitude measure'.  Measurements range: pressure 
1.000 to 5 millibar*: Relative Humidity 15 to 90 %; 
Temperature -90 41 +30"C.  Equipment Wobbles baro-
metric erriteh and  manuring device. humidity and 
temperature measuring elementa  aerial and pressure 
calibration chart. Trans:antler (aren't co mbats of Dotage 
Triode 3A5 with one half acting aa modulating meillator• 
the other as • buffer. and UHF Triode 5703. 

PRICE, brawl new   £2 10 0 
Manual    17  6 

One manna' emptied free per each  ex  tmnsinitters. 
Packing and poetage   6 6 

METEROLOGICAL  RADIO  SONDE 
TRANSMITTERS AN/AMT-411 

Frequency  Ranee Approx.  1,600 me:.  Transmitter 
consists of modulator valve 5075 and RF Valve 5704. 
O wed in from a battery 110%'. 6.6%' and 1.4%'  Dimen-
sions complete with aerial: 'lin. ilia. o kn. long. Weight 
7 ms. less hatterlee.  RV Output is pulse modulated 
with an audio frequency dependent on the val m of 
reeistor• need in the 5075 circuit. 

PRICE. nets teth circuit diagram (p.p. 2/61   16,-

PEN RECORDERS 
STRIP CHART PATTERN SWITCHBOARD MOUNTING. 
PBN RECORDERS: -

1 mA. D.'. F.O.D., Chart Speed 31n.ftnin. din. ("hart. 
Electrically driven   £55 0 0 
mA. D.C. F.3.D., Chart Speed 31n./mIn. 6In. Chart. 
Electric ally driven   £50 0 0 

2.5-0.25 ask D.C.  F.S.D. Chart Speed 310.  111n. 
Chart Electrically driven   £50 0 0 

RECORDING  WATTMETER,  threo-phose  to  record 
from 0 CO 1.000 kW. when moil with potential trantlermer 
,P100/110V and current tramformer 50 3 amps.  Chart 
meet lin. per hour   £80 0 0 
All Recorders are supplied complete with suitable strip 

charts. 

Other speeds and rangee are also avalleble. Please write 
fur full details. 

LAE-2 HEWLETT PACKARD 
U.H.F. SIGNAL GENERATORS 

Frogneney runt, 520-1300 me..  R.F. or pulsed. 
Output: IggV to 100tuV Into 50C. 
Pulsed output: rectangular envelope 100 % modulated, 
internally or externally sy mbroninal.  Pulse rate:60• 
1.500 ele; puin width 2•30 mec.; pulee delay :110 :100risec. 
rho Instrument le supplied complete with net of calibra-
tion and correction charts.  Power aupplies II5V AC. 

PRICE: fully overhauled and guaranteed £135 0 0 
Packing and carriage    Cl  0 0 

"MEASUREMENTS CORPORATION" 
TYPE 84 " STANDARD " SIGNAL 

GENERATOR 

Range: 300•1,000 Mcfs.  Direct Calibration. 

Accuracy 0.5 %. 

Output level: 0.1µ52•100 mV. contirmomly variable. 
Internal Modulation -

Sineweve -30% Max. at 400, 1,000 and 2,500 cc. 
Pulse -1 to 501usec., width delay variable from 0 to 
50µree. pee 00 to 1.00.000 c/s. 

Output I0weil.ance -30 ohms. 
Percentage Siodination Meter. 

PRICE. tn as new condition, tested before ilespatch and 
gnaranteed   £220 0 0 

Packing and carriage   12  0 0 

CT-82 NOISE GENERATOR AND 
RECEIVER NOISE FACTOR METER 
Portable MAI M operated instrument providing noise 
signal in the frequency range of 100 tcla to 160 me/. 
awl measuring the output of the receiver.  3-step input 
attenuator.  Output impedance 43, 73 and 40010.  1124 
2:10%' operation. 

PRICE, fully overhauled and guaranteed  555 0 0 
Packing and carriage    II  0 0 

" MICOVAC " TYPE CT-54 VALVE 
VOLTMETER 

Portable Battery operated Instrument encloeed in • 
watertight can. 
Ranges' 2.4 -4.4 -24-46 -240--490V AC nil DC full 
acale.  Re/Seance: 0.119100 with multiplier* of 1, 10. 
100, 1,000  and 10,000. 

Diode probe for high frequency operation. 
Dry Battery operation. 

PRICE, fully overhauled and guaranteed.. £45 0 0 
Packing and carriage el. 

EMI TYPE 3794TA HIGH SPEED 
OSCILLOSCOPE 

Time Base 1.3jnec. to 50 milli.,  triggered or tree' 
running.  Y' Amplifier providm sensitivity of 2 to 
12S min per Volt with a frequency response fat within 
2.5ilb from DC ro 5 met.. Time fin .07wilec. minimum. 
linfet calibrated wale for time meamrements permitting 
the manoremente to he nude down to •Ineec.  " Y " 
shift voltnieter In conjunction with range switch will 
measure voltages from 0 to 5110V DC or RMs with an 
rev's-b y of 3%.  Mounted on a rubber wheel trolley 
with power pimply unit Axed below the wain unit. 

PRICE. May overhauled and guaranteed 5130 0 0 
P.101g and carriage   £3  0 0 

AIRMEC TYPE 723 OSCILLOSCOPE 
Time Rex len, to Sire., free running or single sweep 
with repetition rate up to 30.000 per sec. gin. Cathode ray 
Tube.  Two-stage " Y " plate amplifier providing am, 
sanity from 30 to 21/0 Wien, with a response from DC 
to 5 me.  AUxilliary amplifier.  Automatic brilliance 
control. Mineable E.H.T. voltage. 113 ,239V operation. 

PRICE, fully overhauled and gmranteel.. £60 0 0 
Peeking and carriage   /1 10  0 
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MAINS TRANSFORMERS 
Piranha ENT Filament Tisadorme n 
Input 1011 I25V. and 200 ,11/50V.; output 0.3V. at AA and 
4V. at 1.1A.. Teel Volts 1200; 4V. at AA. Test Volts 
4250; 4V at 2.4. and 1V. at .58. Test Volts 2500 27 6 

P.P. 3/6 
Power Transformer.  Input 220V.: output 310.0-310V. 
at 120mA. and AV. at 5.4. 
Power Tnnalormer, Input 100 to 250 V.: output 275.0-
275V. at 80mA., 6.9V. at .6A. and 6.3V. at 2.5A.  17.8 

P.P. 2.6 
Gardner or ',a meba Power Transformers, 
Input 200•250V.; nutput 350.0-350V. at 70mA.: 6.3V. 
at IA.; 6.3V. LT at 3A. and 6.3V. •t 3A.  25-, p.p. 2/6 
Gardner Power 'Transformers. 
Input 200•250V.; 450.0-450V. at 250tnA.DC; 0.3V. at 
9.5A.; 6.3V. at 8A.; 6.3V. at 10A.; 5.0V. at 6A. The last 
three outputs have test voltage of 4000V. to ewth, 

$0-. Pp. 10,.. 
Gresham Power Transformers 
Input 110/200/230V.; output 6.9V. st IA.; 6.3V. at 2.5A.: 
480V. at 100mA. DC; 6.3V. at 2A.; 5V. at 3A. 30,, p.p. 4,6 

STILL AVAILABLE -L1MITE6 QUAN..- 
TITY ONLY 

Sub-cherish, from SCR•522 4-channel transmitter-receivers 
B15-624 Receiver Colt.  Frequency range 100•156 mc/s. 
Valves: 9003 RF stage, 9003 Mixer, Three 12807 IF 
etagere I2CA liet ,AVC ,Audio; 12 J5GT Second Audio; 
Oscillator 9002; Harmonic Generator 9002; Harmonic 
Amplifiler 9003.  High and Low Impedance Output. 
PRICE. complete with valves, without equelch relay, 

251-. P.P. 1/' 
Ditto without vaivea    716. P.P. 3/6 
BC-625 Transmitter Unit.  Valves: Speech Amplifier 
6887; Push-Pull Modulator -two 12A6: Owillator 6060; 
let Harmonic Amplifier I3A6: 2nd Harmonic Amptifler 
832; Power Output 832.  Output 8 watt.  PRICE, 
complete with valves  2216. P.P.5/-
Ditto without valves   718. P.P. 3/6 
N.B. -The chassis are supplied complete and in good 
condition but neither valves nor components are guar-
anteed.  Crystals are not Included  in price.  Every 
unit is supplied with circuit diagram and description. 

D.C. SOLENOIDS 
Type 700-28 Pmh-Pull Type, 24-28V, I Amp, bolding 
force 12 lbs.; atroke 5/161n.  Flange Mounting; lu men. 
glo m: 21in. high • 21n. x 2In    6, P.P. 2', 
Type 137 Push-Pull Type: 26V. 12 Amp.; Holding Force 
APProx, 40 Ito.; Stroke 1W.; Dimensions 31in. high x 
ROL x 20n.    818. P.n. 2:-. 
Type 768-9 Pull Type, 28Y. 17.5 Amps.: Holding Force 
•Pltrox. 50 lbs.; Stroke 11n.  Dime mions 3in. high x 
21in. x 211n.  Flange Mounted   

RELAYS 
SIGMA TYPE 4111 or ADVANCE TYPE G M GR 
SPEED RELAYS.  IB amtact.  5000n Coll.  Current 
4mA.  ± .5mA. will operate with change of current of 
2mA  154, 
8TEVENS•ARNOLD " MILLISECOND Via "  HIGH 
SPEED RELAYS.  Sealed. Octal ham. 1 CO contact. 
24V. 14000 Coil . ' . . . . . .  17,- 
SIEMENS TYPE  HIGH  SPEED  RELAYS.  1 CO 
500mA. contact. Twin Coil 2X145(). Operating current 
15mA. with coil In acne, and 30mA. with coil In parallel 
Second band    5,-
BALANl'ED  ARMATURE  MINIATURE  STC  RE-
LAYS --

IM Contact at 5A, 2601) Ca. Operating current 
40 mA. Release 15 rnA. Second hand ..  2/6 
2 CO Blfureated Contacts at 500mA., 7000 
Coll.  Operating current 16 rul..; release 6 mA. 
Second hand    7/-

POST OFFICE RELAYS: -(Second band) 
Type 600, 6000 Coil, 2C0 contact.   8/8 
Type 3000 50015 Coil 2 CO contacts    716 
Packing and postage 9d. per relay. 

TYPE 3 PO WER UNITS 
Mains operated rack mounted fully smoothed rectifier 
power unitproviding adjustable H.T. voltage from 100 
to 270 v. at 100 mA. and 6.3 V. A.C. at 4 amps.  11.T. 
voltmeter and millianuneter are provided on the front 
panel. 
PRICE, fully guaranteed    £3 10 0 
Packing and carriage    15 0 

WESTINGHOUSE SELENIUM 
RECTIFIER POW ER UNITS 

Input 115 230 V.. fully smoothed and fused.  Output 
adjustable horn 80 to IRA. D.C. by F. M. of fine arid 
comae tap switches In the secomlary winding. Maximum 
current 400mA. continuoua.  Dimensions:  171 
1011rt, deep x 31in. high    P.P. 7/6  401-

RATCHET MOTORS 12v. 

1 Amp.  amputee Motor.) .. 5.75 

ohms    3;6 each 
Packing and postage   1 6 

SUB-CHASSIS FROM TR-1985 AIRCRAFT 
CRYSTAL CONTROLLED 10-CHANNEL 
TRANSMITTER-RECEIVEER 
Transmitter Chassis Type 81. 
Eminency range 100-13.5mca.  Cowles of 4.68mc/s. 
crystal oticiiiiitor ICV-1361 coupled to Balanced Modulator 
two CV-1361 to which a signal at half thy tinai reeelver 
frequency is applied.  After mixing the resulting Ire. 
quency ie doubled at CV136, A.F. modulated at 9VO4.7 
and finally amplifier at TT•15.  PRICE, complete but 
lea. Valve.    318, IV. 99 
'adulator Chassis.  Consists of mkrophone amplifier 
CV131.  Telephone  Amplifier CV-136,  and  push-pull 
audio amplifier- two CV•133. Lem valves  5,-. p.p. 2,-

Receiver Chassis type 114. 
Frequency range 100-125mca. Comdata of cry•tal 
lator tuned toll,, third harmonic, CV-I36. lrebler. CV-I36 
and doubler CV-I3$. tuned RE atage CV-138 and Mixer 
CV•138. Lem valvea   5-,p.p. 2/6 

1.F. Amplifier Chases.  Three stage IF Amplifier-two 
CV-131 and one CV•138, Detector and AVC Diode 
CV•140,  Squelch  valve 08-138 and AVC  Amplifier 
CV.138.  Intermediate frequency 9.72mca. Band width 
90kc/s. Less valvea   5i-, p4.3.0 
For valver roe list below: 

also available 
DYNAMOTOR UNITS from the above net..  Input 
24 28V, DC Output 250V. HT fully smoothed, at up 14 
200mA. and Grid Bias supplies 01 -50y. At One eJA Ut 
rotary traushirrner the channel change drive mechin inn 
is mounted. PRICE   17/8. 

AVO CR BRIDGES 
Portal>, mai m oterated • m vicetium's component bridge 
providing the followir g ranger :-
Capaelty: from ,1.4./F to 5011E: Resbianee from SLI to 50 
inegohm•: Valve v. limeter fn,m ti to IV RMS. 
Neon leakage indicator.  Power factor measurements 
In per rent.. 
PRICE   £9  0 0 
P.  P.   10  U 

BRAND NE W EMISCOPE TV TUBES 
Type 3.16, Aluninused loin  din. screen.  At Heater. 
Final Anode 7.0004'.. cut-off -34V.  B78 Base.  Com• 
plete with Detlection and  Pocusaing Coils and rubber 
escutcheon, 35'.. PP  10/, 

0A2  19- 9040  III-  707  5/- 
089  V-  5Y443  10/-  7E5  10- 
083  ://i : NOT  -1/: 
003  ,  ;r74  t°TESTED 
01)3  6/8  5Z4  Si-  12A6  3,'- 

5702  15,- 
5751  8,- 

and GUARANTEED VALVES '177'48117  9111  
5919  6t- 

ECCA5  IP- 
E0091  3/6 

2c m 10/4  
ECL80 10/- 

RK72  10-
It% I -150 

15 - 

9139  9 - 
D WI  10 - 

OZA  8/8  6A6  5/-  I2AH7OT 50998  10/- KE W  10/- TTII  3 - 
1A3  3/-  6.4C7  3/-  6/- CATHODE RAY TUBES 5998  15,- EF43  7/8 TTI5  40 - IAN{  11/-  6AG5  3/4 12AT7  It- Tyre  di.,  Vh V 1 V03 -V  Screen  Focus  Dell.  Price 4005  iii- EP50  1/8 TYI7  60 - 1B94  101-  6807  7/- 19AU7  11/- .1   6 

8064  10'- EF66  5/- TZ05-20 5/-
1B32  41/-  OAKS  IV- I2AX7  W- 2API  2  6.3 6063  10/- EF70  51- 7240  40,- 
11140  10/-  tiAK6  7/- 
IB41  NW- 6AL5  V- 
11144  eV-  6AM5  4/8 

12414  3/- 
12116  El - 
12J5CIT 11/0 

250  1000  60  green  ES  ES  22  " 3Bri  3  6,3  575  20110  00  green 
scpt 3  6.3  575  2000  60  green  El  ES  11'6 ES  ES 3JP1  ,,,1-X'- 3  6.3  690 

6213  16/- 
7193  2/- 
7475  4,- 

EP71  6/- 
EF73  V- 
EF74  10- 

U19  17'8 
U60  7 - 
UCL83 120 

111638 741/- 6.4146  4/- 12 9027  V- 2000 90  green  ES  ES  ,v - 
bey,'  5  6.3 80I3A  Sat- 10,96  7/- UF80  70 5/- 

1060T/07/- 
ILA  VS 
ILA6  6/- 
1LD5  6/- 
ILN5  5/. 
1021 1510- 

6A88  111/- 
OATS  al- 
488  11/- 
6E64  4/-• 
6C4  3/4 
6C50  7/- 
5C6 

128117  31- 
128K7  10- 
12Y4  VII 
2807  7,- 
32  li- 
39/44  11/- 

575  2000  60  green  ES  LS  40- 
appy  5  6.3  250  7(00  45  green yen.  Es  EM  1.2 
581.7•  5  6.3  430  1A00  45  green yell.  ES  ES  Deo - 
7B p7 7  6.3  250  70110  45  green yell.  ES  EM  60 - 
080 5544  11)  4.0  1700  1200  50  green white  ES  ES  Lo - 
1107.5  If  6.3  -  800  -  green  ES  ES  ..I' 
•Twin gun tube. 

R0.2°  la, 
9001  4/ - 
3062  5/9 
9003  St- 
9004  4/- 
9006  2/6 

EF92  3/8 
EL84  7/ - 
EsU150 0(1/- 
EY31  9,- 
EY86  10/- 
EZ80  11,- 

CLA4  8 -1E,0 
VPISC  5/- 
VR31  35 
YE38  So 
VR54  III 
VR56  4 43 

1R4  11/- 
4/... 

6C80  7/- 
53A  Si- 
76  5'-  

”Coniplett with mu-metal  en . 
STEEL SCREENS FOR Sin. TUBES. 

AC/IIL 51- 
ARP3  3/- 

FC13  151- 
F10 4/800 

Y14100  6'-
'VR107  6 - IRO  13/- 

184  11/- 
185  111/- 
1T4 

6C146  11/-• 
6E6  5/- 
6E80  8/0 
61,33 

83  10/- 
83V  9/- 
8bAl  9/-

5,-, P.P. 26 . 
ALSO AVAILABLE: 3DP1 3 . .11.1. 3E01. 5AP1 AJP1, 128E7. MX2. 09D. 09J 

KLYSTRON3 

ARP4  2/11 
ARP34  3/6 
ART112 7,- 

8/8 
KT8  1174 
KT33C  11/- 

VRIfts  30 
VRI35  2 8 
VR136  4' 4/- 

IT5GT  4/- 
7/- 

6080  1011 
220PA  7/- 
249B  Sot- Ty pe  CV No.  Vh V.Ites. -V. 1.1nA  Input Output Frequency  ,..,, El.'  Price 

ATI'4  5,- 
ATR387 

KT66  12/6 
KT81  17/- 

YR137  4 6 
VU33  3 - IUD  41/- 

2A9  IP- 
6116  1/8 
635  4/6 

26711  60'- 
RAI 

Refl.  W  m W  Mc's. 
-  CV35  4.0 1,250 275  8.0  10  100 70/- ETTA'  9,,- VU  .39  , - 

6/- 6.150  4/- 
3'- 

7038  30 _ 
9.033 mean  1.0.  VS 

KRN2A  05I29  4.0 1,600 420  -  10  75 9,375 mean  1.0.  FA 
KRN3 

1/31114 15/- 
DAF96  7/6 

ICTZ73  4/- 
L63  IP- 

Y1 ,111  4 -2C26A 
V1'120  CO 71/94  4/- 630  8,5 yogA  15/- 0V217  4.0 1,320 255  7.4  10  15 9.738 mean  1.0.  £2 DF33  V- IIL6  6/- 3166  10,-2C39A 90/- 6K7  41- 717.4  41- CV22.8  6.3  220 - 500  -  450 4,012 mean  B70  £9 

KRN6/3 DE91  6', M7105.20 6/• Z2I  10,-2042  15,_ 6E50  8/- 907  8,8 CY236  4.0  WM 138  -  8  100 3,030 mean  1.0.  ES 
726A IMP]  3/8 NOT1  3/6 CV52  80- 2043  42/6 6L6OA  71 819  70_ CV676  8.3  330 400  -  -  100 3,290 mean  -  £4 
707 / 

Dp96  7/4 91216A 4,,- CYII7 80 - 2062  11/- 61,6M  9 - 81%  40'- 0V1788  6.3  300 300  -  -  140 3.315-3,680  1.0.  £5 
783A/11 01183  V- NR9I  6/- CV233  3 - 21121  6/- 817  5/_ 626  25'. CV17913  6.3  330 4(0  - - 20 4,702-9,048  1.0.  £2 10 
417 A 

DK91  6i- NT20  3/4 CV339  8 - 2X2  4/- 5E7  11/- 866A  10 - 0Y2442  8.3 1.000 200  40.0  50  60 2,660-3,300  1.0.  £.2 
21(25  CV2793 1)1(92  0/- I' 84  0/- 1/V466  b - 3A4  5,'- 

3A5  4/- 
31124 

6147  5/- 
68A7GT 7/- 

9318  so- 
655  8/-

6.3  300 400  - - 33 8.500-9 660  1.0.  £3 
MAGNETRONS 

DK96  7/4 
111.92  5,- 

PCF80  9/8 
PCL82 11/- 

CV467  6 - 
0V460  5 - IF- 61107  7/- 957  5 - 

Type  Vh IhA  V.pk  1.1dt  Pleb'  Frequency  Output  Price 111,93  5,- PCL64 10/- (7V4'19  9 - 3826  20,- 68E7  4/ 1005  2,- DL94 6/6 PEN46  7/- 1/5475  15 - 3829  141/- 681E7  6/11 1633  10'- Ganes  urea DLO..  7,1 PURI  13,- c..v47 , 
3C45  30/- 68K7OT 6/- 402411  20 - 1)I.96  7/6/-  L81  18106 

5 _ 

2337  6.3  -  22,000  90.0  24(0  2,945,2,091  2409 W pli  f£3 3CX100AD 8SLUIT Ili 40320P 1.1/- 1)1.110 4  
pP 122  evC%400'_ 15 _- 

308/- 68N7OT 4/ 41143.4  15- 714 A'Y  8.3  1.5  22,000 22.0  2250  3.300 mean  -  £45 E876  9/.  ,1,3 11/ - 014014 10 - 
31)6  4/ 68Q7  0/- 4016.1  3 - 725 A  6.3  1.0  12.000  12.0  5400  9,345.9,405  40k Vt'pk  £12 EABC80 10- P715  10- 0V4015 10 - 
3Q4  71- 
3V4  11/11 

5887  3/6  4061.4  128 
6V613T  6/4  1074A  17/ 

08370  4.3  0.5  6.000  5.3  Integral 9.345-9,405  7kWPA  £10 
127421 EAC9I  4/- PY81  III CV402.5 10, 

41128  11/- 
41131  134/- 

6V6M  9/-  4243A  35'- 
6714  5/  4274.4  15 ,- 

CV96 I  3.0  2.3  15.1500  18.0  3250  9,060 mean  -  £8 
3331  6.3  -  10.000  10.0  5000  23,744-24,244  -  £10 

EBC90  8/- 
E09I  5,- 
ECC81  IV.- 

PY812  71- 
P3125  10/- 

CV4034 6/-

0074054 10/- 
0Birk2A19/... 6x5GT 5/ 5517  or_ 81110 AVAILABLE . 2.140 at £7/10/0; 796BY. 707CY 2.156 all at 2.3/0/0; 790CY. EC M 6,- O595110 3,11 CV4059 7/8 spApy 4,_ 0y60  5/.. 1 5654  up_ C07160 ,M..'.21). CV59 all at eh. EO M  71- QVI14-7 HI-, CV 4 443 101-
8T4  9/-  624  6/...  5470  10 - ECC84  IP - 111460  9,- CV4099 6/-

hundreds of other types in stock.  Please send s.a.e. for current W e have price list.. 
Please add 2/6 in I for packing and postage. 

MODERN TEST EQUIPMENT (e.g.. Signal Generators, Oscillators, Microwave 
Test Sets, etc.).  COMMUNICATIONS RECEIVERS (especially U.H.F. and E.F.H. Ranges), AIRCRAFT RADIO COMMUNICATIONS AND RADIO 
N AVIGATI O N  EQUIPME NT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC. 
M ALLICRAFTER S27C RECEIVERS (Range 130-210 Mc:s.) AND UNMODIFIED BC-348 RECEIVERS REQUIRED IMMEDIATELY. 

Z. & I. AERO SERVICES LTD. 
RETAIL BRANCH • 85 TOTTENHAM COURT ROAD, W.2.  Tel: LANgham  8403 
Head Office : 14 SOU. TH W HARF ROAD, LONDON, W.2.  Tel : AMBassador C151/2 

Please send all correspondence and Mail Order to the Head O ffice. 
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TV TUBE 
EXACT FLUG4 RERACEMENTS 
ALL makes and ALL types 
(SO , 70 , 90 , and 110 

- L4-15-3 
- £5- 9-0 

- L5-15-3 
COD or CWO.  Carriage and Ins. 716. 

10/- (Inr wittsEirk•%ciii&r-)roORNs ir4a7 

FACTORY REPROCESSED AND 
COMPLETELY AS  NEW 

12 MONTHS' NE W TUBE 

NE W GETTERS 

RE-GRAPHITED 

BRAND NE W 
MULLARD MAZDA 

EM1SCOPE ETC 
ELECTRON 

GUNS 

GUARANTEE 

MICRO-FINE 

ALUMINISED 

NE W SILVER 
ACTIVATED 
PHOSFHOUR 
SCREENS 

EN iini TI48' 8 JPER3  PER‘ORMANCE OF D'RE.C71 
REPLACE:LEVI'  f J11 3  13 IA ID  NEW  IN 

...........................  ......... ..... .... ALL R CIS 'EXCEPTING TaaE GLASS ENVE-
LOPE, AND INCORPORATING THE VERY LATEST: 
DEVELOPMENTS IN ELECTRON GUN. SCREENING 

AND ALUMINISING TECHNIQUES. 

156 PICKERSLEIGHS ROAD 
MALVERN, WORCS. MAL. 3798 LA WSON TUBES 

A.E.I. 
Associated Electrical Industries, Ltd., Electronic Apparatus Division, 

Trafford Park, Manchester 17 

T E S T E R S 

Urgently required for interesting work on Ground Radar, 
Servo-Control, and Computer systems.  Technical qualific-
ations an advantage.  There are excellent opportunities 
available for suitable applicants. 

Why not write in now for application form and conditions, to The Employment Supervisor, A.E.I. (Manchester) Ltd., 

Trafford Park, Manchester 17 

"BARGAINS WITH PERS3NAL SERVICE" 

I
CLIIIUNICAYION RECEIVERS W103.  .53.30 Mc.e. 
111 4 rings., lini ,2 v. A A '. or 12 V. D.C. high quality 
receiver complete with power pack and connecting 
plugs, £22/101.. care. £1/101-.  RAM. I.2- 17 Mc/e. 
9 valves, 10012,0 v. A.G. or 15 v. D.C.. V21101- 
.., 11 ,10/,  MARCONI CE100, £19. with noise 
limiter est. orn. SI.  H.R.O. SENIOR, with Power 
pack ant C01111  £23 Hp, eu, II i0/..  11.1133a. 
100-124 Mc/a. Et„r arr. lilt. TURECEIVER, No Et 
Mk. II, complete station with power neck, varinmeter, 
etc.  yaw-, car. VI M-.  TX/RECEIVER No. 9 
(Marconi Canivilin). complete 16%th-in. RC 1.9-5 Mont. 
TX less 813 valve (can be supplied) the whole with 
power packs to 12v. D.C. to new absolute bargain, 
214/101-. car, LID'!-. MARCONI NOISE GENERA-
TOR Te m, brant nrw, etsi to', care SI. ROTARY 
CONVERTOR. 24 v. D.C.-230 T. AR. 125 watts. £1. 
ear, DU-. Ditto 130 wilts. 11/101•. ca-r. 10/, 24 v. 
D.C.-50 Y. AC., 4 amps., 53,, care 7/6. Auto trans-
former to suit 5 1•250 v. fl, post 3/6. Ditto 24 v. D.C.-
230 v. A.C. approx. 115 watt. by Lancashire-Crypto 
In port ible ventilated cute sit', lents, brand new in 
original packing case, ono-, care. 10/-. BATTERY 
CHAttlEti, /01/2 Or. A.C. input. for chairing 6- la or 
21 r. D.C. at 10/12 amps. with mete• 'elective tine and 
coarse ciao+.  fully f pied  £1.31101., cam  Si. 
RSCTIPIER SKI". 2:0/440 v. A.C. 1nnute. I ph. sod 
3 ph.. 30 v. ti C SO amps inil Mher natant.. lnlair es 
Invite I.  RIFE ALKALISE BATTERIZI, 12 volt. 
25 a.h. teat d aril e'll-gid. 21117/ 3. care 10 -. 
Ditto 6 volt 75 a.h.. storage or at vie, br mei new and 
unties 1. E./ ID-, ear, 10/-  YARIC METER, No. 19 
set pal.. 11/6 plat 21•. VIBR'T)R PO WER PACKS. 
6 volt-230 volt 100 mA.. 191 2. Post 2/6. HRO PO WE t 
PACKS, 11/230 v. AC., 37/3. Post 5/..  PO WER 
PACK do. 15, for R206 and similar receivers 110/2'0 V. 
A.C. an I 12 v. D.C.. RI, care. 10/•.  FREQUENCY 
ADAPTOR, for W:06 and nticr receiver, 3 ramie. 
600-61: Rel. 451, earn Iii'-  MINIATURE IF. 
STRIPS, No. 373, complete with valves E.1/ 3. post 
2f,  BE E .T uorr LOUD HAILERS, 20 watt*. 
£5 earn I0/•. SYNCHRONIZER CHASMS (American), 
contains 29 ceramic octal valve bolder.. blower motor. 
relay, wave change ewitahee, rants, and host of cond m. 
tcra. reinstate, knob., etc., 1.51-. pod 2/6.  DYNAMO 
EXPLODER3, for detonating exploelve charge,. in 
hide le itb ir cue. 451-. Post 5/-  AMERICAN AIR-
CRAFT' RELAYS.  Liege quintity avail dile. pleaee 
write for detail.. RCA ARS3 SPItAKE V, 3 ohm in 
bu ck c-ackle cabinet. BRAND NE N 37/i,  poet lilt. 
LISEMAN'J SAFETY BELT. A must for all climbing 
ii woos no.  BRAND NE W 17/3,  poet 2/..  As cued 
by O.P.O.  M iny Mher items he Mahon's, micro. 
Phones, test meter.  telephone sets. etc.  TERMS/ 
C.W.O. Monthly account. aporove(1 lansinees houses. 
etc.  S.A.E. ennui-ie.  Carriage quoted applies only 
Mainland. 

A. J. TIOMPION. "RILING LOD3E," Codlcole, 
Machin. Herts.  Phone: Codicote 242. 

M. & J. PEARSON 
Radio, Television  Radar Equipment 

OFFER  THE  FOLLO WI NG 

AMAZI NG BARGAI NS 

I132A RECEIVERS.  Secondhand.  A few 
to Clear, all fully valved. £2 each. 

SPECI AL  OFFER.  G U N  SIG HTI NG 
TELESC OPES  by  Canadian  Kodak  Co. 
Hag. 7 x 50.  Brand new and boxed.  As 
advertised at 01/15/-.  O UR PRICE £21151-. 

1.5  rea m.  SLEEVI NG  BLACK  PERI-
BRAI D.  2 gross yards on reel.  SPECI AL 
PRI CE 7/6 reel. 

EMPIRE  INS ULATE D  SLEETI N G. 
Yellow 6 mm. to 25 row. 355. lengths. 10 to a 
box. Min. order 8 boxes. 20:- lot. 

SPERRY  B O MBSI G HT  C O MP UTERS. 
Containing a host of gearing, motors, etc. SS 
advertised at 0/7'6.  O UR PRICE £215/-. 

R.F. 24 and 25 U NITS.  Loose stored but 
in nice condition. SPECI AL PRI CE, 9/6 ea. 

R.F. 26 and 27  U NITS.  Loose stored. 
Good condition but dials damaged, 12/6 each. 

PANCHR O MATIC  FILM.  16 mere.  x 
1Oft.  Fast, perf. 16 rolls per tin.  Tins ideal 
for storing or posting Sin. recording tapes. 
12 tins 10/6. 

HAILER  SPEAKER  DIAPHRAG MS. 
V/Vox, Parmeko, CU.  Ref. Nos. W.3506-
792-2060 etc. 2:6 each. 

ALL  PRICES 

INCLUDE  POST  A N D  PACKI N G, 

SC OTLA N D  A N D  EN GLA N D 

263 GALLO WGATE, 
GLASGO W, C.4 
Telephone : Bell 0722 

Enclosures, Equipment & Cabinets 
by STAMFORD 

31/5.  Colman enclosure de. 
signet to house the Sin. and 
lain. Wharfedale range. lagged 
with lin. fall ani en.b.viying the 
Wharfedale acoustic filter. 
121n.  a 121n.  x 43in. high. 
Price £13 12'. or 41/- deposit 
and 9 payment* of 67111. 

Write for new list of 
enclosares in the Good-
man, range. 

Ci/N AXIOM ENCLOSURE for the Goodman', 121n. range. 
Solo, high 1911n wide. 1511n. deep.  Price including ARU 
No. 172. £17153 or 53'4 dePovit and 9 payments 361. 

EQUIPMENT 
Cash trice 

SPEAKERS  5 s. d. 
Asiette  6 11  1 
WR I1P1019   4 15  0 
Oolden 1011.   8 6 7 
Axiom 300   11  5 9 
MOTORS 
Oarrini 010 
Garrard 41IP  . 
Garrard TA Mk. fl 
Garrard 301 Strobe 
Collarn RP1594 
CHASSIS 
Armetrong 55 . 
Armstrong Stereo 
IS Mk U   

TUNERS 
1101ci PMT/2 4 
Roger. Junior   
Armstrong 0T3   
AMPLIFIERS 
Quad and Preminn 
Leak Stereo and 
Pre.amp    

Rogers Junior and 

12 13 
18  11 
8 10 
23 18 
9 18 

33 12 

44 2 

24 13 
24 10 
28  7 

42  0 

51  9 

P8  0 

5 
9 
0 
4 
9 

Hire Purchase  1 
De?asit  18 P70,11. 
28.5  611 
19  49 
334  88 
45.2  11 7 

50 9 

34I-
95 8 
40'-

134 5 

176/5 

98'8 
981 
113 5 

28 

£10 5 10 

25 12 - 

12 11 
18 11 
8 
348 
10 2 

34 

579 

25 3 
2.5 1 
29 - 

£2 2 11 

£2 12 9 

El 8 

Write tor cur Hl-Fidelity Equipment List and Illustrated 
Hats of CABINETS. 

I WE  SPECIALIZE  Is 11) ,  ,  equipment I 
currently available.  DENitra- . , 1 .1. i NS AT OUR 

WEYMOUTH  TERRAci:  +11G WROOMS. 

OLE 
4110. wide, 22f/n. high, 17aln. deep. 

Motor Board 391n.  x 161u. with 41n. clearance above 
(61n. If to houae record changer). 211n betweet underside 
of lid and shelf  Front panel 40n. x 16410. 
If titled with ferrules and adjustable 21Ides-13,. extra 

Delivery 12 4. 
Cash Price £21 15, OR 

Der.icit £3 2,3 ant 0 ii.01 I/o, payments of e2i4 2. 
Write lot O M illustrated *autocue or yaw our HI-Fidelity 
Showrooms •C. 

84 133 98 Weymouth Terrace, or Hackney Real, 
LONDON, E.T.  Telephone: SHO 6003 
Showroom hours SlotaisvMsturla)  3.30 to 

Late night Wednesday 7 p.m. 
DIINCtIoniK No  bus from Liverpool Street station to the 
Odeon Hackney Rood, walk beck Ewe turpinga 

A.  L STAMFORD LTD. (DEPT. D44 



APRIL, 1961  WIRELESS WORLD 

Wireless World ( 'Iassified Adverlisements 
Rate 0'- for I lines or less and 4 6 Inv ever, additions' 

one or part therePf, average line. 6 words.  ass Numters 
I word. pine 1 -. ,Addrese replies- Bos 0000 o o “Wireless 
World" Dorset lionise, Stamford St.. London. S.F.1., Trade 
discount details available on application. Press Dar Mat 
1961  issue, Ti esday. March :8th.  No resnoneibillty 
accepted tor errors. 

W A R NI N G 
Readers are warned that Government surp'us 

components and valves which may be offered 
for sale through our displayed or classified 
columns carry no manufacturers' guarantee. 
Many of these items will have teen designed 
for special purposes making them unsuitable 
for civilian use, or may have ee7e-iorated as a 
result of the conditions tnder whicu they lave 
been stored.  We cannot undertake to eea with 
any complaints regarding on/ such .tems pur-
chased. 

NEW RECEIVERS AND AMPLIFIERS 

DUAL push-pull 10W AM FM stereo quality chassis, inc.  pre-amp  tape and 2 High-
flux  speakers,  leaflet. -Bell  Sound  Products, 
:Marlborough Yard. Archway. London. N.19 

10186 

THE world-famous " Globe King " kit: new 
and improved version: complete with all 

parts, chassis. co:Is and valve, together with 
" Easy-Build "  charts  and  instruct.ons:  a 
highly effic.eut o se-vaive short wase rad:0 with 
band spread tuning: hundreds of testimonials: 
79 6, po,tage paid. 
I_I.P. RADIO SERVICES. Ltd.. 49-51, County 
11 Rd.. Liverpool, 4.  Estab.  1935.  10203 

RECEIVERS AND AMPLIFIERS 
SURPLUS AND SECONDHAND 

j_IRO  Mt's.  etc.  AR88.  CR100.  BRT400, 
G209. S640, etc.. etc.. in stock. -R. T & 

I. Service.  Ashville Old  Hall.  Ashvi.le  Rd.. 
London, E.11.  Ley. 4986.  r0053 

T ELECOM 9-valve 90-215mc/s receiver, built-
its  L.S.. A.C. power supply; £50. 

20-WATT  all  transistor  mobile  airip:ifiers: 
3Ogns. 
R.E.E. TELECOMMUNICATIONS, LTD.. Tele-
comro Worzs. Crew:erne. Somerset.  Tel. 662. 

[9441 

DYNAMOS, MOTORS, ETC.. WANTED 
W ANTED  aternators.  9-10  KVA  ex-W D . 
T G.E.C., B.T.H.. B.E.0 -Box 3190.  19415 

TRANSMITTING EQUIPMENT WANTED 

U Rgg r noltwa3f-7170c1. Collins TC.S 12 er4E4-

NEW TEST EQUIPMENT 

HEATHKITS can now be seen in London and 
purchased on easy terms: tree brochure --

D.rect  TV  Replacements.  Ltd..  Dept.  W W. 
27 4. 138.  Lew.shain  Way. 5.5.14.  Tideway 
6666.  19240 

TEST EQUIPMENT-SURPLUS AND 
SECONDHAND 

SIGNAL  generators.  oscilloscopes.  output 
meters. wave soltmeters. frequency meters. 

multi-range meters. etc.. etc.. in stock. -R  T. 
& I. Serv:ce. Ashville Old Hall. Ashville Rd., 
London. E.11.  Ley  4986  10056 

TEST EQUIPMENT WANTED 

W ANTED second-hand,  but in good con-
cli,ion Sullivan Bridges T1115 and T1102 

and suitable galvo's: high precision D.C. re-
sistance standards: high speed recorders 1 mV 
input  max.  sensitivi -y,  120  inches sec.  e.g. 
Saniar,rn 151. -Bdx 3685.  19458 

NEW COMPONENTS 

LINE  output  transformers  and  scan  coils 
for most makes, exact replacements. from 

25 - used. and 45 - new: send s.a.e, for loin-
quote: just a few examples from our exten-
sive range in stock: add 2 6 for p. & p.: 
telephone orders sent same day c.o.d. 
NEW  L.O.P.T.s  for  Pye  V4 V7.  VT4 VT7. 1 
52 6:  scan coils  for  above.  62 6  Ferranti 
LOF T.  141'3 4.  17T3 4.  45 -:  Ferguson 
992 6 8  LOF T..  69 6:  Murphy  240 250 
LO F T.. 62 6: Bush TV24. 67 6: TV43  67 F 
L.O.P.T.s. 
T.C.S.. Ltd.. 28. Brockley Cross, S E.4  Tict 
5394. and 112. Camberwell Rd.. S.E.5.  10334 
110ED and white spot transistors. 3/-: silicon 
1%.  rectifiers  70  P V .  amp . 3 3: 400 
P I V 1. amp.. 9 6: net of 6 Ediswan transistors 
and 2 diod3s for suoerhet circuits. 55 -: postagi. 
extra. -Morco  Exp.rimental  Supp les.  8-10 
Granville St.. Sheffield. 2  19432 

COMPONENTS-SURPLUS AND 
SECONDHAND 

CEND for catalogue  No  14-500 illustrate, 
Items: 2:6 post free -Arthur Sallis Radic 

Control.  Ltd.  93  (c)  North  Rd.  Brighton 
10199 

There's 
short 
to 

NMI  

M Fl 

n 0 FILASGOW. -Recorders  bought.  sold  kJex-
changed:  cameras.  etc . exchanged  'St 

,Torders or v:ce versa.-Victor  Morris  943 
Argyle St.. aasgow. C.2  0201 

1 T N Z t decksexi o n all)rdenereicortileeres:ubnyi•ienFerwegfireacrtioh: C  
graph. Bradrnatic.  Amp:ffiers and tuners by: 
Quad.  Leak.  bolo, Gnapman. Rogers. 
MICROPHONES by: Reslo, Lustraphone, S.T.C. 
Grampian.  Ali tapes and accessories. 
CLOSED circuit teievi. inn tor schools and in-
dustry.  Specialist  audio  service  and  sound 
recording. 
HIRE purchase facilities available. 
LAMBDA  RECORD Co.,  Ltd.,  95,  Liverpool 
Rd., Liverpool 23  Tel. Groat Crosby 4012. 

OR aft hi-  equipment, tape derks. speakers, hi-fl , , etc., write to us and receive one of our 

gift offers with every purchase; cabinets built 
to Your owa design - The Hit/I-Fide:ay Centre. 
61, West St., Dorking, surrey.  19460 
' LZROICA  fiECORDING  STUDIOS  (Est 
L., 19491. -For the better class tape recorders 

for andustiv. res, ch. music and private use: 
Ferrograph. Brenell. etc : complete recording 
serv.ce: music for industry tape disc.-31. Peel 
St., Eccles. Man liester.  Eccles 1624. Studio, 
Director Thurlew Smith  A R M C.M  10122 

GRAMOPHONE AND  SOUND  EQUIPMENT-
SURPLUS AND SECONDHAND 

Fl-CORD recorder with accessones, as new; 
ofters? -Box 3524  10136 

More than 25 years' 
experience  and 
much  painstaking 
development  and 
research are behind 
the Partridge Trans-
formers  you  can 
use  today.  Save 
yourself  time, 
trouble and money 
by  building  this 
" know-how " into 
your equipment. 

Illustrated is 
a ''C'' Core 
Transformer 
recently  de-
veloped  for 
electronic 
equipment. 
Transformers 
of  similar 
construction 
are available 
for  High 
Fidelity 
reproduction. 

Make sure you have the 
newes: Partridge Catalogue 
information.  Post  the 
coupon today. 

Partridge Transformers Ltd. 
Roebuck Road. Chesstn ,,ton Surrey 

Details of new _st Partridge Types ',ease 

NAME   

ADDRESS   

 W W 461 

201 

NEW GRAMOPHONE AND SOUND 
ElUIPMENT 

1111 ECORDING tape; save up to 30%; send for 
I' list: aL3o 50 seccnd-hand recorders in stock. 
-E. C. Kingifey Sr Co  132. Tottenham Court 
Rd.. London, W.1.  Lus  6500.  10035 

CPECIAL  offer  of  brand  new  equipment. 
R chard  Allen  Princess  enclosure  with 

Golden Eight speaker. Walnut. £I4 10. 
B.J. SONETTA. light oak: £14 10. 
QUAD mono control unit, as new: £10. 
BLACK leathere;te 12in speaker carrying case: 
£210. 
TANNOY dual-concentric monitor. 121n: £15. 
DULCI VHF sell-powered tuner, previous model: 
£12 10. 
ROGERS Junior amplifier and control  unit: 
£22 10. 
SUPER German Wile Mirarord 200 transcription 
auto-changer, fitted with Elac MST2D t o vari-
able reluctance cartrioge-noth:ng as good in 
this country: £27 10. 
PHILIPS high-fide:ity ribbon microphone  floor 
stand, this is a super Job. E.30: Walga.n. £4 5. 
PHILIPS  transcript -on  t table,  non-strabo 
fitted with new diamond cartridge: £17 10 
H.M.V. tape recorder. new: £42 10. 
5 E.A.R. triple four amplifiers. used: £5 earh 
EMISONIC  Octagonal  speaker  cabinet 
sn4hoginy: £12 10. 
STD stereo int. amplifier 444. 1st 27srn5 - £20 
STD FM tuner 399. list £28: £20. 
TELEFUNKEN microphone MOD, new: ri 10 
PAIR Browns earphones, almost new. type A. 
2.000 ohms: £2 10. 
DETAILS: H.gh-Fidelity Centre. 61. West Sr. 
Dorking.  19100 

IF it is American equipment you want I ran 
A guarantee to get it for you even if generals 
unobtainable in this country: cabinets built to 
your own design. - Write for full detars and 
quotation: High-Fidelity Centre. 61. West St . 
Dorking.  19467 

I_IIGH auality microphones for d.sposal. S.T 
11 and C 4033 Cord 0-ti nrcrophones. second-
hand,  in good workmg condition  E.20 each: 
R.C.A LI M 6203 microphones (600 250 and 50 
ohms)  recond ,tioned  £15 each:  secondhand. 
in working  cond•tion.  E.13 each. -C  W  0 
Moss Empires. So,ind Dent.. Cranbourn Man-
sions. Cranbourn  l W C.2  10224 

PRE-RECORDED TAPES 
lORE-RECORDED  topes -Unique  40-page 
•  ca'alorrue listin,  all makes  mono, stereo. 
710 and  i.p.s.:  send 2 6. refundable on 
first tape record purchased. -Dept  TR5. Teta-
tape Ltd.. 33 Elguare Rd.. W.2  Pad. 1942. 

10020 
TAPE RECORDING. ETC. 

A" your dea'er tor Arnerran Ferrodynamies 
•' Brand Five " recording tapes:  the lest 

tape value!  10268 

• RADMATIC tape desk 5CS. comple'ely works 
I-, overhauled:  £25. -Kibble, 58, Taylor Rd., 
Birmincham. 14  19457 

FOR 
SALE AND WANTED 
ADVERTISEMENT FORM 

TURN TO 
PAGE No. 209 
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EXCLUSIVE OFFERS 
* Operating Theatre Lights, if, 12. trai, 
2:6i v.  £12 1.0 

* Portable Ph. Meters  £22 10 

* Tinsley AC DC Rack Potentiometers  £85  0 

* Wide Band 10-way Aerie! Amplifiers  £9 10 

* TS-34 OwilloscoPes    £27 10 

* FYPe 56 Monitore Indicator & Pill  £8 10 

* Avo Portable Geiger Counters   £9 10 

* 4 250A Valves    £8 10 

* B 125A Valves   £6 10 

* VT-31 Valves  £4  0 

* T-1131 Tranamitters    £35  0 

* RT-173 ARC-33 Trans-Receivers   £55  0 

* RT-67 GRC Trans-Receivers    F.37 10 

* RT-159 URC-I *allele Talkies pair) .  £47 10 

* Solo 2kVA C.V. Transformers 230 115 ,.  £16  0 

* G.E. 15kVA C.C. Tranatormers 6.6 amps.  £85  0 

* E LI. Type I Pulse Generators    £47 10 

* * Wens EIrctric 1-20 Test Equipments  £80  0 

* Avtron T.31 Aircraft Systems Testseta-  £70  0 

* Bittorl Card-Type Valve Testers    £16 10 

* Cutler  Hammer T.P.  Auto Starters, 
7.56.0.  £8 10 

* Power Slider Resistances 80 ohms 10 A   0 

* Power Slider Resistances, 60 ohms  A   8 - 

* Power Slider Resistances, 1.2 ohms 14 A  14 - 
* Sigin• 10,000 oton Rita,, S. P.D.T.  15'-

* Leach 150 ohm Relays 3.P.D.T. 

* Korman 7.000 ohm Relays S.P.D.T   12 - 

* British  Miniature  Relays  1,700  + 
1,700 ohms S.P.D.T.  8. 

* Laboratory Slams Filters. 2 amps.   10 - 

* Twin channel Tape Recorder,. 3in. tape. 
St hours    £175  0 

* Dictaphone Twin Belt Automatic Bo-
grottier.    £80 

* DPG-20 D.P. Marconi Reoeivan. 75/ 
1,500kc s.   •   £35  0 

* 6CIt-525 Mine Detectors    £14 10 

* R.20I Triple Diversity Itemisers, 1.5 
22 Mc s.    £125  0 

* BC.603 F.M. Receivers   £12 10 

* 6 volt Rot-Converters with smoothing. 
250 v. 80 m a.  £1 15 

* 12 volt Rot-Convertera with smoothing. 
300 v. 260 vi a.  £1 15 

* Teleprinter Motor Rectiflen, 200,150 V. 
A.c. to 110 v. 0 7 A. £2 18 

* Cryptou Cabinet Rectifiers. 200/250 v. 
en 30 v. 1 A.  £2 10 

* Booths Power Supply, 230 v. A.C. to 
1100  120 to a.   £8 10 

* EDT Rectifier, 18.000 v I A. in cubicle £225 

* LET Rectifier, 3.000 v. I A. in cobble  £25 

* EkeoT-1093C Electrometers    £55 

* E.M.1. 3794 Waveform Monitors .. • • £185 

40-page List ol over 1,000 ite m in stock available 

-keep one by you. 

* Murphy Pulse Amplitude Analysers  • 

* Edwards  Speedivao  lii-vao  Pumps. 

* 3I1. P.O. Angle section Backe    

Dowty High Spee1 Registers   

* 85 tt. 21in. din. Steel Tubular Masts 

* 75 It. flin. din. Plywood Masts   

* 2011. Super height eel! supporting Masts  
ta. 

* Ferranti 7kVA Auto Voltage Regulators 
EHT Power Supply, 7.500 v. 3.5 MOP. 

* ER? Power Supply, 1.600 V. 2 amp, 

* Airport Runway Portable Floodlights, 
I kW. 

- 

£275  0 

£18 10 

£3 10 

£6  0 

£50  0 

£35  0 

£12 10 

£35  0 

£250  0 

£130  0 

£10  0 

We have a large quantity o "bit, and pieces' we 
cannot list -please send no your requirements as 
we can probably help -all enquiries answered. 

P. HARRIS 

ORGANFORD  - DORSIT 
WESTBOURNE 65051 

TAPE RECORDING. ETC. 

pp ENDEZVOUS  RECORDS  offer  comprehen-
i% sive 78,45,33 tape tO d.sc recording W ill. 
', S.-Leaflet  from  19.  Blackfriars St..  Man. 
•-hester. 3.  19386 

T APE  to disc Service:  standard, EPs. LPs. 
1.  comprehensive leaflet on app:ication 
Tcrican Sound Productions,  122. Fern.ea Rd. 
Ba:ham. S. W.12.  19471 

'T'APE  to  disc  recording.  microgroove  LP. 
1.  from 27/6. 45 rpm EP 20  78 rpm 11 
48-hour  return  service:  finest  quality:  s.a.e. 
for  comprehensive  leaflet  to-A.  D.  Marsh 
(" Deroy '  Sound  Service),  52.  Hest  Bank 
Lane. Hest Bank. Lancaster, Tel. HB. 2444 

I 9281 

B RAND new recording tape, 71n reels 1.8008 Long Play 31,-. 5-Saln 1.200ft LIP 32/6. 

5In 900ft LIP 17/6; other grades. 71n X1.200ft 
16/6.  5-ti X850ft 13/3, 51nX600ft  12/-:  Euper 
quality. 71n 19 3. 51;5n 15/3. 510 13/9: P. & P. 

per reel. 
EMP'TY plastic reels. 7In 2/10  5%1n 2.'8. 41n 

e7ch: P. & P. 9d. 
GU OR 0 NTEED  satLsfactIon. -A . Marshall  & 
Son.  Ltd..  18.  Cricklewood  S way.  London. 
N. W.2.  Gladstone 0161,2.  19253 

TApE/DISC/TAPE transfer editing: dupliCAL-
ing:  if  quality  and  durability  matter 

(especially  with  L.P.s  from  your  precious 
tapes).  consult  Britain's  oldest  transfer  ser-
vice: new tape recorders supplied with a flee 
service,  up  to  2  years'  guarantee:  latest 
American  tape  (Columbia.  Ferrodyna mcs). 
1.800ft 29  now available. -Sound News Pro-
ductions, 10. Clifford St., London. W.I.  Reg. 
2745.  10192 

VALVES 

200n valves for disposal. type YE and CV. 
offers wanted. -Box 3971.  19483 

ANOTHER special valve offer from Waltons 
of Wo:verhampton.  Any 12 (or 12 of one 

t5Mel  of  the  following  valves  for only  20/, 
carriage pa/d. 
Z77.  TDD4.  PFN46.  VRI8,  EF91.  6A05. 

EF36.  EP80,  EF50.  606,  EL32.  6A M6.  3A4. 
EF39.  6F1.  VR22.  2C34.  VU111.  6AL5.  3Q5. 
SP6I.  10F1.  PEN220A.  KT33C.  CV54.  1A3. 
65H7, 11.4. 6K7. E834. 6C6. EB9I. 6.16. 128117. 
AC2 PENDD. VII120A. 6B8. HD4, 6C4. 128.17. 
ALL these valves are boxed and are new or 
ex-equ:pment.  in  which  rase  they  are  elec-
tron.cally  tested  before  despatch. - Waltons 
Wireless  Stores,  15,  Church  St..  Wolver-
hampton,  10105 

VALVE  cartons  by  return  at  keen  prices: 
send  I - for all samples and  list. -.1.  & 

A  Boxmakers. 75a, Godwin St.. Bradford.  1. 
10172 

RECLAI MED valves. all tested and perfect. 
modern and obsolete, huge stocks, all one 

price. 5  plus 6c1 postage each: delivery by 
return:  also  surplus  new  valves.  guaranteed: 
s.a.e.  for  list. -Lewis.  46.  Woodford  ave., 
Ilford, Essex.  f 9463 

VALVES WANTED 

NEW valves wanted. any quantits. best each 
price by return. -Stan  Willetts.  43. Soon 

Lane, West Bromwich. Stafts,  Tel. Wes. 2392. 
9180 

ALL  types  of  valves  British  or  American. 
transmItting  and  receiving:  keenest  cash 

prices pald.  What have you to offer7 - Wr1te 
or call Lowe  Bros..  9a.  Diana Place,  Euston 
Rd.. N. W.1.  Tel. Eu.ston  1636-7.  19124 

W ANTED. EXCHANGE. ETC. 

Elk 
A PROMPT rash offer for your surnlus brand 

new  valves.  speakers.  components,  test 
instruments,  etc. -R.H.S..  155.  Swan  Arcade. 
Bradford. 1.  10190 

W ANTED. all types of com munications re-
ceivers  and  test  equipment. - Details  to 

R. T. & I. Serv:ce. Ashville Old Hall. Ashville 
Rd., London. E.11,  Ley. 4986.  10163 

URGENTLY wanted,  manuals or instruction 
books, data. etc.  on American or British 

Army. Navy or Air Force radio and electrical 
equipment. - Harris  93.  Wardour  St..  W.I. 
Gerrard 2504.  19171 

W ANTED. good quality communication RYS 
tape recorders  test equipment  domestic 

radios, record players. amplifiers. valves. com-
ponents. etc..  estab.  18 rears. -Call,  send or 
phone Ger  4638. Miller's Radio. 33a  Newport 
Court. Leicester Souare. W.C.2.  19173 

PRO MYT cash for the  purchase of  surplus 
stocks of televisions. tape recorders, radios. 

amplifiers  and  riomestac  electrical  appliances 
of  ev.ry uescription  substantial  funds  avail-
able. -Spears.  14  Watling  St..  hudehl11. 
Manchester  Blackfriars  9432  (5  lines). 
Bankers:  Midland Lank  Ltd.  10216 

REPAIRS AND SERVICE 

B OULTO WS OF BRADFORD. 

LOUDSPEAKER, pressure unit, and microphone 
repairs. D.C.B.. cone assemblies and field coils 
in cartons, service and satisfaction guaranteed. 
- D. C. Bou:ton. 134. Thornton Rd., Bradford, 
1.  Tel. 22838.  10171 

M AINS transformers wound to any specifica -

tion. 
M OTOR rewincLs end complete overhauls: first-
Class  work manship,  fully guaranteed. 
F M  ELECTRIC  Co.,  Ltd..  Potters  Weiss.. 
Warser  Gate.  Nottingham.  Est.  1917  Tel. 
54898.  (010 

DUODE 
MOVE 
OUT 
31st 
MARCH 

On that date our present home, unlike 

Duode  Units  which  never  die,  falls 

into the hands of the housebreakers and 

will  vanish. 

As we write we do not know where we 

shall be from April 1st onward.  So for 

the moment please write to our perman-

ent monornark address below.  Don't 

send parcels there, only letters. 

Of  course,  Duode  National  Sound 

Units, with  their  unique dual  drive, 

built-in  crossover and  feed  back, also 

the special Duode " new life " service. 

will continue. 

So, if you want good sound, write this 

month to: 

DUODE LTD. 
BCM DUODE,  LONDON, W.C.1. 

Encyclopedia on 

CATHODE-RAY 
OSCILLOSCOPES 
and Their Uses 

W hatever  your field -geophysics,  aviation, 
automotive,  medical  research,  television, 
audio, computers, automatic control, or any 
other branch of industrial and communication 
electronics -you will need this book. 

I
Over  1.150 pages and profusely illustrated 

Price £l0.10.0  (Post  Free). 
Cash refunded if returned within  14 days. 

T HE  RA DI O  A M ATE UR'S  H A N D-

B O OK by A. R. R. L.. 1961 edition 33/'. 
Postage 21.. 

SERVI CES  TE XTB O OK  OF  RADI O. 
vol. 7. 

RA DI OL OCATI O N  TEC H NI Q UES 
by I. H. Haigh.  15/-.  Postage 1/-. 

DICTI O N ARY OF  ELECTR O NICS  by 
H. Carter.  35'-.  Postage 9d. 

HI G H FI DELITY SO U N D EN GI NEER-
IN G by N. H. Crowhurst. 50'..  Postage 

W ORLD  RADI O  TV  H A N DB O OK 11 1961 edition IC6.  Postage 1 - 
T HE  5T H  A U DI O  A NT H OL OGY. I28/, Postage l!... C O MPLETE C ATAL OG UE.  1/, 

THE MODERN BOOK CO. 
BRITAI N'S LARGEST STOCKISTS 

of British  and  American  Technical  Books 

19-21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9.6 p.m. 
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LEWIS have the 
CABINET for 

YOU 
EXTENSIVE RANGE OF 
CABINETS FROM £4-7-6 

THE CONTEMPORARY 
Price £11.11.0 

This  beautifully  designed  Contemporary  Cabinet 
can be supplied in Oak,  Walnut or Mahogany 
veneer and has a waxed semi-malt finish. 
This cabinet can be fitted with any of the latest 
Hi-F, units. 

THE GROSVENOR 
Price £19.19.0 

This elegant cabinet is available in veneered figured 
walnut and polished to 0 high gloss in 0 medium 
shade.  Gold  embellishments  are  an  attractive 
feature of the design.  9in. black legs are normally 
fitted.  A three sliding door system reveals ample 
storage room and space for equipment. 

rT W O NE W LE WIS CATAL OG UES: — 

<4%  

4_\ 
The Cabinet Catalogue 

The Equip ment Co mparator 
Catalogue 

(Designed to assist your choice of cabinet and I 
equipment). 
Please send me details of your two new catalogues I 

Name 

Address 

BLOCK CAPITALS PLEASE W W41. 

1133 M radio 
100 CHASE SIDE, SOUTHGATE, N.14 

7e ,epnone Pa;rner, 6 ,2 ,. 3733 
—  

REPAIRS AND SERVICE 

W E undertake  the  manufacture of  trans-
formers singly or in quantities to any 

specification:  all  work  guaranteed  for  12 
months. 
LADBROKE  Transformer  Co..  Ltd.  R20a. 
Harrow Rd.. London. N. W.10.  Tel. Ladbru22k2 e 

0 R 
e914  ro 

ANSFORMERS. —Supplier.,  to  B.B.C.. 
I.T.A.,  and  leading  radio  manufacturers, 

single or long runs. prompt delivery, home and 
export, rewinds to all makes. 
FORREST  TRANSFORMERS.  Ltd.  Shirley. 
Solihull, Warwickshire. Telephone Shirley 2483. 

SPEAKER  repairs.  cones  fitted.  fields 10a1n2d8 
clock coils wound, guaranteed satisfaction. 

prompt service. —L. S. Repair Services. Pluckley, 
Ashford. Kenn.  1022! 

TRANSFORMERS to any specification. singles. 
small or large Uatches. quick and efficient 

service, competitive prices, estimates. —Messrs. 
Newman  &  Son.  1, Grove  Crescent.  South 
Woodford. E.18 

MISCELLANEOUS  I 0330 

AETALWORK.  all  types  cabinets.  chassis, 
1V1 racks,  etc.  to  your  own  specification. 
capacity available for small milling and cap-
stan uork up to lin bar. 
PH1LPOTT'S METAL WORKS. Ltd., Chapigomuf d8 
CSt.. Loughborough. 
ABLE Telephone  Carrier  7 0.01361n, 
type. P. Mk  3, Army, Vocab. No. Y.37.Y-

00715; 41/0 miles available: further particulars. 
—Edwards, High Wycombe 2501. 

NOTICES 
T HE  ASSOCIATION  OF  PROFESSIONAL 1 

RECORDING STUDIOS, Ltd.  To protect 
and encourage the interests of member studios 
engaged in electrical sound recordlng. — Write 
to  the General  Secretary,  A.P.R.S.,  Flat 4, 
34A. Arterberry Rd., London, S. W.20.  10173 

BUSINESS OPPORTUNITIES 
LARGE national company retailing goo ds bot h 

direct and mail order, require additional 
lines, speciality or otherwise, on a large quan-
tity weekly basis;  retail price 2, 6 to £50. — 
Full  details,  with  illustrations  if available, 
and/or  sampnes  and  lowest  cash  price  to: 
Box 3985. 9487 

CAPACITY AVAILABLE  1   
RADIO  components  made  to  order. —Bel 

Sound Products, Marlborough Yard, N.19. 
10185 

r uOMPETITIVE quotations given  for proto-
type  and  production  runs  with  quality 

control. —Cave. Smith & Co.. Ltd.. Hereford. 
19350 N.W. Electronic Sub-contractor , with spare 

capacity, seeks extra work: electronic and 
light electrical and mechanical assembly work 
undertaken  to  customer's  specifications. —Box 
3586.  19456 

SITUATIONS VACANT 
L OUIS NE WN1ARK. Ltd. 

LEADING company in the design of auto pilots 
for helicopters are expanding their  facilities 
at their development laboratories at Croydon 
and have the following vacancies to be tilled 
immediately. 
ENGINEERS and Assistant Engineers with de-
gree or H.N.C. and experience in the field of 
light electrical engineering electronics, e,ectro 
mechanical devices or semi conductors, to work 
on  the  development,  installation  and  flight 
testing of automatic pilots.  Salary commen-
surate with experience. Pension scheme. —Apply 
in writing, giving full particulars to: Person-
nel  Officer,  Louis  Newmark,  Ltd.,  Prelect 
Works. Purley Way. Croydon, Surrey.  10333 

R OYAL  Naval Scientific Service. 

GOVERNMENT Communications Headquarters. 
REQUIRE Experimental Officers and Assistant 
Exper,mental  Officers  at  Government  Com-
munications Headquarters, Cheltenham. Glos. 
Duties  widely  distributed  in  tieid  of  com-
munications research and development, includ-
ing racLo equipment (over w.de range of fre-
quency), terminal equipment, aerials and radio 
range-finding  and  direction-finding  systems. 
Propagat.on studies and experiments carried out 
Work also includes data processing. program-
ming and engineering, a.,pi.cat:ons of e.ectru.i.c 
computing techniques and numerous problems 
In instrumentation.  Candidates must normal:y 
be  natural  born  British  subjects  and  of 
British  parentage.  E.O.s  min.  age  26 and 
normally under 31.  Asst. E 0.s at least 18 
and normally under 28.  Qua:s. shou'd include 
H S.C. or G.C.E. ew,th at !cast 2 (" A "I Level 
subjects)  or equiv.. or H.N.0 . a University 
Deiree or Diploma in Technology.  Salaries: 
E.O.: £1,087 to £1.336: A.E.O.: £458 (at 18) 
to £801  (at 26 or over) to £983.  Facilities 
for further education.  Promotions prospects. 
Appointments unestablished, but opportunities 
exist for establishment.  Forms from Ministry 
of  Labour  Technical  and  Scientific  Register 
(K), 26. King St.. London. S. W.I. quoting Ref. 
A.87 1A. 
'TECHNICAL  Authors  and  Specification 
A Lffinneers required. 
FOR  electronic  and  electro-mechanical  pro-
jects.  Experience in writing manuals or speci-
ficat.ons essential  Technical qualifications de-
sired.  These are  permanent  positions  with 
generous pension and life insurance.  Starting 
sa.aries up to £1,450.  All app:ications treated 
in confidence.  Write to Managing Director, 
ENGINEERING Sz Technical Publications, Ltd., 
3, GREYFR1ARS Road, Reading. Berks.  19480 

aests-Aasty 

HIGH QUALITY 
RADIOGRAM 
CHASSIS 

JUBILEE Mk. 2 MODEL.  29 GNS 

This is the new and improved version of 
the well-known Jubilee chassis.  An AM/ 
FM chassis with nine valves and two 
diodes  and  including  a high  fidelity 
amplifier  providing  8 watts  push-pull 
output  with  a frequency  response of 
20-30,000 c.p.s. + 2 dB. Full VHF band 
(87-108 m/cs) with automatic frequency 
control and medium and long wavebands. 
Inputs for tape recording and playback 
and for all types of pick-ups; a booster 
unit is available for low output pick-ups. 
Separate wide range bass and treble con-
trols. Adjustable ferrite rod aerial on AM 
bands and magic eye tuning.  Alternative 
matching for any loudspeakers. 

AF208 MODEL. 22 GNS. 

An AM/FM chassis providing 5 watts out-
put and covering the full VHF and medium 
wavebands.  Although this is the most 
economically priced chassis we have ever 
produced,  the  hand-built  construction, 
superior finish and high quality components 
are the same as those used for our more 
expensive models.  Inputs for all types 
of crystal pick-ups and for tape recording 
and playback. Separate wide range bass and 
treble controls and alternative matching for 
any loudspeakers. 

Post this coupon or write for descriptive literature 
or call at our Holloway showroom for full 
demonstration.  Open 9-5 including Saturdays. 

NAME   

ADDRESS 

W MC 

ARMSTRONG WIRELESS & TELEVISION  CO. LTD. 
Warlters Road, London, N.7 

Telephone: N ORth 3213 
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SOLDERING 
EQUIP MENT 
By LITESOLD 

(REGD. TRADE MARK) 

PRECISION 
INSTRU MENTS 

Co mprehensive range-
Robust and Reliable-
Light weight - Rapid 
heating  - Bit  sizes 
332  in.  to  38 in.  - 
" PERMABIT "  or 
Copper  bits  - All 
voltage ranges 6 7 v. to 
230 250  v.  - Prices 
fro m 19 6. 

ALS O 

• PLASTIC  CABLE 
STRIPPERS. 

• MI NI A T U R E 
SOLDER POTS. 

• HEAT GUARDS. 

• LONG LIFE BITS. 

  .%11.11IIN   
The  new  range  of 
micro soldering 
instru ments. Weights 
fro m i-oz.  Bit dia. 
1 32in.  Have you had 
details 

Brochure SS on request 
fro m the sole proprietors 
and manufacturers with 
28  years'  experience 
in this field. 

LICHT SOLDERING DEVELUMENTS LTD. 
28 Syd3 ham Road, Croydoi, Surr.y 
Phone: CROydon 8581  Grams: Litesold, Croydon 

METERS 
All makes of Single and 
Multi-range  instru ments 
repaired and resalibrated 

*  Prompt Service 
*  All work guaranteed 
*  Priority for urgent 

orders. 

A  NE W  RANGE  OF  METERS 
2  TO  5  SCALE D  TO 
REQUIREMENTS. DELIVERY 10-14 

DAYS. 

E.I.R. INSTRUMENTS LIMITED 
329 Kilburn Lane, Lon-on W.9 Tel LAD 4168 

PART EXCHANGE 
WE  ARE  ALWAYS  WILLING 
TO  TAKE  YOUR  UNWANTED 
EQUIPMENT FOR CASH OR IN 
EXCHANGE FOR OTHER GOODS. 
SEND FOR LISTS OF CABINETS, 
PLAYER  CASES AND  RECOM-
MENDED  HI - Fl  EQUIPMENT. 

H. C. HARRIDGE 
8 Moor St Cambr dge Circus, W.1 
Open Daily Except Thursday. 

WIRELESS WORLD 

SITUATIONS VACANT 
SOUTH EAST ESSEX TECHNICAL COLLEGE. 

LONGBRIDGE Rd.. Dagenham. 
REQ1ARED in Septe.nber: — 
A GRADE " B " assistant for marine radio 
officers course; cand.dates must hold first Cass 
r.M.G. Certificates and M.o.T. Certificate in • 
Radar Maintenance: abi:ity to teach morse and 
commercial procedure es ential. 
SALARY £700XE27,10 to £1.150 p.a. (incre-
ments  within  sca.e  for  approved  teaching, 
research Or industrial experience and national 
ervice. and additions al.love scale salary for 
,pprovei  training  and  quallicationsi.  plus 
London allowance CE38 or £51 pal. 
APFLICATION forms and further particulars . 
from the Clerk to the Governors at the College. 

94 
C ENTRAL London  firm  requires comniete7n1t 
A—, organiser of postal and equipment sales. 
Age immaterial. refs. wanted. Part-time appli-
cation considered. —Box 2462.  10133 

OSMOR RADIO PRODUCTS.  Ltd..  require re ) ce ial.ive w th e try to users of coi s 
and sub-miniature transformers; car essential; 
salary, commission and full backing. —Box 3973. 

T ELEVISION sales and service engineer, 1g9oo48 d6 
1 post os a sd pros,ects for keel mea: o d-
estaolished N. W. London Murphy dealer; driv-
ing experience essential; state age and details 
of experience. —Box 3975.  [9485 

vLECTRICAL test personnel are required by 
a we I-known audio equipment designers 

and en fineers: good all-round knowledge and 
previous experience  essentia:.—Anply  Tannoy 
?roducts, Ltd., Norwood Rd.. S.E.27.  19474 

T ELEVISION engineer required by set rpanu-
a facturer in Dublin to control tuner unit 
production and test. excelent opportunity, staff 
anpointment.---Anply  Works  Manager.  Pye 
(Ireland). Ltd.. Dundrum. Dublin, Eire.  19489 

PERSONAL Assistant required by owner of London reta:I radio and electrical busi-
ness of good standing; congenial position and 
good prospects for canable. conscientious person; 
state use and details of career. —Box 3974. 

[9484 

TUDENT  technician,  17-20.  wanted  In 
Medical Research Laboratory, to train as 

electronic instrument mechanic (E26C-£4851.— 
Write to the D.rector,  Neuropsychiatric Re-
search Unit. Woodmansterne Rd., Carshalton. 
Surrey.  19459 

rI,ECTRON1CS engineers:  Men  or  women 
with at least O.N.C. or equivalent expert-

vice to do final tests and inspecaon on a 
it de range of high accuracy instruments. These 
are  permanent  staff  posit'ons  with  pension 
:und  and  c'ut)  room  facilities. —Elec:ront 
Iastruments. Ltd.. Richmond 6434.  10124 

SENIOR Technician  required  for  E'ectrical Engineering Dept. for construction and ser-
vicing of electronic  equipment,  alro gem rat 
laboratory work; commencing salary according 
ro abLity and experience. —Application forms 
Irons  Secretary.  University  College,  London. 
Gower St . W.C.I. quoting EE/I.  [9462 

XifINISTRY of  An ation  requ:re  Electrical 
I.v1 Engineers  as  A;Fiitant  Signa!s  Olicers 
"arts mainly In London hot some in provinces 
DUTIES inc.ude planning, evaluation. installa-
Lon and supervis en of operation and main-
tenance  of  civil  aviation  teecornmanications 
and  navigaticnal  aids at  Airports and tele-
onirnunleaVon centres 
I.JALS. 1st or 2nd c:ass Hons. degree in Phystc -

or EngirverMg. A.lst.I.E.E or A.F.R ke.S C311-
1'clats with Parts I. IT and ttl of A M.I E.E . 
or Parts I and II of A F.R.Ae S. or equiv.. or of 
high  professional  attainment  without  these 
mires considered 
SALARY SCALE. £690  at age 231 to £1.300 
S:ight'y lower for pads outside London  Pro-
moticn Prospects.  Further details and forms 
from Ministry of Labour. Technl̂ al and Scienti-
fic R,gis'er 'KS. 26. King St.. London. S W.1 
quoting D 161/0A.  fC294 

JUNIOR Designer required by electrical COM-
• ponent manufacturers in N. W. London: good 
know!e:ige of radio frequency circuits and ex-
nerience in electronics, radio and/or televisicn 
industry wood be an advantage: write giving 
fu'l eetails of experience. age and salary re-
quired  to—Box  .104897  AK  Advg.  212A. 
Shaf t e-bury Ave.  London. W .C.2.  [0036 

'TECHNICIAN for electronic  measuring and 
1 anc.11ary  equipment  for  bubble  chamber 
data ana.vsis group.  Salary scal;! £690—EP15 
n a  Addltional payments  for qualifications 
Experienced in punch-d tape data recording 
dcsirab'.. —Anply In writing. itlyin  full d̂tall ,. 
to the Aminitrative Ass'stant. Physîs 
meat. The University. Birmingham, 15.  19479 

INTERNATIONAL  A ER A DIO  Ltd..  has 
nec ode vacanc'es overseas for RadM Tech-

nic'ans. City and Ou'Ids Intermediati. Teieroms. 
an advantage but not essen'Ial if applicant has 
cons'derable  e-perience  Installation 'mainten-
ance H.F./V.H.F,  low/medium  flower comms. 

aoplicat'ons  ev-service  personnel 
of fully skilled categor'es welcomed: posts are 
permanent and pms'onable: normally accom-
modat on is prov'ded wt's tax free ernolu -nen•s 
equated to local condlions: add Vona' marriage 
and child allowances:  free air passages and 
insurance: kit allowance: generous U.K. leave: 
apply in writing —Personnel Manager. 40. Park 
St.. W.I.  [0262 
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CLEAN AND SILENT 

D.C. to A.C. 
UP  TO  100  WATTS 

WITH THE 
FELGATE ELECTRONIC 
INVERTER MK II 

FROM 210 250 VOLTS D.C. 

NO MOVING PARTS 
FREQUENCY  CONTROL 

Manufactured by 

McCARTHY 
RADIO  AND  ELECTRONICS 

LIMITED 
STUDLAND HALL, STUDLAND STREET, 

LONDON, W.6. 

The finest method 
for cleaning records 

Already over 200,000 enthusiastic users 

THE  "  :3ii 
AUTOMATIC GRAMOPHONE RECORD CLEANER 

Price reduced to 17 8 plus 5 to purch:,se tax) 
from your 'ocal dealer or 

CECIL E. W ATTS LTD. 
Consullow 'Ind Engineer ,S,ound Rotorrlin , rind Reproduction, 

Darby House. SUNBURY-on-THAMES, MIDDX. 

TELEPRINTERS 
PERFORATORS 
REPERFORATORS 
TAPE READERS 

Pen  Recorders,  Terminals  and  V.F. 
Telegraph multi-channel units; Testing 
Equipment,  Test  Frames,  Telephone 
Carriers  and  Repeaters;  Signalling 
Rectifiers  and  Relays,  Transfrumers. 
Transmit and Receive Filters: Repeating 
and Retardation Coils; Racks Belo, Bases. 
Unisalectors,  Remote  Control  Trans-
mit:ers. British, American and German 
Equipment. 

BAT.7Y & CO., GAIETY W ORKS, 

Ake man Ssreet, Tring, Herts. 

Tel.: TRI NG 2183 and 2310 
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SOUND 
SYSTEMS 

NEW 
ADDIT'ONS 

Model A30 
A high-quality AC Power Amplifier. 
Output power 30/40 watts, less than 
2% distortion. Mi],ing for two Micro-

phones and Gramophone, Radio, Tape 
Record inputs, in addition to master 
gain control.  Trecle and bass tone 
controls. Output level indicator. 

Model L205 
Line  Source 
Column Loud-
speaker,  styled 
in polished oak, 
giving excellent 
reproduction for 
both speech and 
music.  Hand-
ling capacity 10 
watts.  Dimen-
sions  36in. 
10in.  x 61in. 
deep. 

Details of full 
range of Sound 
Equipment  on 
request. 

AUDIX LTD. 
STANSTED 

ESSEX 
Phone: STANSTED 3132 

SITUATIONS VACANT 
C LECTRONIC  technician  reouired,  either 

with experience on te.eprinters or radar: 
applicants  ahou:d  be  capable  of  correcting 
faulLs on this equipment: this is " on site ' 
work for which a subsistence is pa:d on top 
of the normal rate. —Personnel Officer. Pled 
Aircraft Services. Ltd., Wymeswold Aerodrome. 
Burton-on-the- Wold, Nr. Loughborough, Le_cs. 

10475 
ELECTRONICS  technician, experienced,  for 

construction  and  servicing  ot  specializ.d 
apparatus.  0 N.0  or  equivalent  desirable. 
Se any scale £690—E815 p.a. plus qualification 
allowances.  Starting  point according to age 
and experience.  Apply in writng, giving fu:1 
details,  to  the  Administrative  Assistant, 
Physics Department. The University, Birming-
ham, 15.  19478 

A .T.C. have a vacancy for an '• A " licensed 
ri aircraft radio engineer to be based at the 
company's wor:ishops ad:acent to LAP.; 42-
hour  basic  weelt,  pension  scheme,  overtime. 
bonus system in operation. —A aply in writing 
stating experien-e and sa•ary rgquired to The 
Managing Director. Air Transport (Charter). 
,C.1.1. Ltd.. Wirow Rd.. Poy:e Trading E,ta'e. 
Colnbrook, Slough, Bucks.  19444 

'TEST  engineers. —Applications  are  invited 
I from test engineers with previous industr'al 
experience  of  testing  radio  communications. 
l receivers and transmitters: successful atitil'rants 
will  be  offered  positions  on  the  company's 
permanent  staff:  starting  sa ar.es  cornrcer-
' surate  with  qual:flcations  and  experience — 
Apply in writing, giving full details to Person-
nel  Officer.  Redifon.  Ltd..  Broomhill  Rd . 
S W.18.  [0252 

T ECHNICAL cMcer required for cyclotron en-
gineering  section,  to gain  experience  in 

techniques,  to study operation  and  to  take 
Part In deveopment: qualifications: H.N.C. or 
degree in electrcal or electron:c engineering or 
physics: experience in R.F. power an advan-
tage: age under 40: salary E960—f1.310 in-
cluding London We'ghting. —Apply giving full 
details to: Senor Cyclotron Engineer, Radio-
therapeutic Research Unit. Hammersmith Hos-
pital, Ducane Road. London, W.12. 1948F, 

OVERSEAS.  E:ectronic technicians are re-
Lu:red by an oil exploration corn any with 

headquarters in the U.K  Men should be sing.e 
on joining.  Work will include the maintain-
ing and operating of  field  equipment often 
under conditions of desert, jungle and swamp. 
The equivalent of an H.N.C.. with practical 
experience in electron:es, is essential.  Tours 
overseas are of up to two years. followed by 
home leave. —Write with full particulars, cover-
ing any time spent in the Forces. to Box 2223. 

10331 

A GRADUATE electrical or electronics en-
g.neer. age preferably 25 to 30. is required 

to co laborate in the development and experi-
-nental use of an electron linear ncce:erator. 
3crn microwave spectroscope, and other expgrl-
mental equipment which is bein  ussd to study 
the chemical and biological effe,ts of mirr, 
second pulses of rad'ation.  Salary In acro -d-
ance with qualifications and experience —Apply 
ln writing to the Director. Research Unit in 
"tadlobiology. Mount Vernon Hospital. North-
wood. M.ddlesex.  1•94P,1 

C LECTRONIC  Engineer.  interesting,  varied 
work  on  scientific  instruments,  small. 

rapidly expanding company provides friendly 
and informal conentions wi th good ooporuni-
ties for advancement; essential qualifications: 
a thorough understanding of electronic valve 
circuitry  at  d.c.  and  low  frequenc es.  both 
theoretical aspects and practical application: • 
experien ,e of transistors, printed circuits and/ 
or  magnetic  amnlifigrs  an  advantage:  state 
fully career details and salary required to— 
Technical  Director,  Shandon  Scientific  Co.. : 
Ltd.. 6 Cromwell Place. S. W.7.  [9419 , 

VRIE RESISTOR.  Ltd..  Invite  applications 
for the pest of technical sates represen-

tative for Scotland and the northern counties 
of England; apolicants should preferably have 
had recent similar experience,  and  must  be 
the holders of the Wither National Certificate 
in Electrical Engineering, or of some similar 
qualification, and, above all. most he conver-
sant with modern radio and te•evision tech-
nology from the manufacturing ang•e: appli-
cants must alco own a reasonably modern car. 
consideration will also be given to the training 
of recent graduates, provided they have the 
bark knowledge of e'ectronics. 
THERE is also an inside vacancy for a capablel 
man with simFar qualifications and with pre-
vious sales office experience. 
ROTH appointments are progressive, and sub-
ject to the company's staff superannuation and 
'lie assurance scheme. 
WRITTEN appAcations only, stating see. ex-
nerience.  salary required. to Sales Manager, 
I. Heddon St., London, W.I.  19470 

LECTRON1C  eng'neers.—Ekco  Electronics. 
Ltd..  have  vacancies  for  electron'e  en-

gineers based at Ro-hford. Essex, for insta'la-
tion and service laboratory dut'es: work is in 
connection with industrial nucleonic sys•e-rs, 
nucleonic  counting  equ pment  and  general 
nucleonic Instrumental 'on: permanent. p-ov-es 
sive posts in expanding organleation: revitin-e-
ments good theoretical electronic background 
preferably coupled w.f.)) eleetwan'e 
experience: salary commensurate w•th abilitY — 
Please write.  stating age. qualifications  and 
experience. to Personnel Manager. E. K. roe. 
154  Smithend-on-See 

" PUS H-P ULL SI X " 

(6 Ediswan Transistors and 2 Diodes) 
6{ a 4 x Ilin. approx. 

Mediu m, 
Long  Wave 

and n d o s tTrawler 
B   

metres. 

pTsr.pw.li foinr 
f =ur  alit/ 

R.F.  stages 
for  super 

sensitive all band coverage.  3m. (full size) 
top grade speaker.  Ferrite rod aerial. 
Pale  blue  polystyrene  case  with  speaker 
grilles in red.  Uses 4i volt flash-lamp battery 
for long life.  May be built for £619:6. 

" Worked first go —speaks well for the clarity 
of your diagrams.  Trawler Band particularly 
good!  ' Home, " Luxembourg,'  and 
many other stat'ons and all at good volume.'' 
—H E.,  Penzance, Cornwall.  "Super  car 
radio! "—G.S., Liverpool. 

"PUSH-P ULL FIVE" 

(5 Ediswan Transistors) 

Mediu m, 
Long Waves 
and Trawler 
Band.  Re-
designed 
and  better 
than  ever! 
Pale  blue 
polystyrene 
case  with 
speaker 
grille in red. 

Ferrite road aerial.  Finger-tip control of 
stations.  Vol./sen. control.  XCIOI's (350 
Mw) in push-pull for fine quality output. 
3m.(full size) top grade ria,,c speaker for 
improved tone.  Uses 41  volt flash-lamp 
battery.  May be built for (5 196.  " I am 
more than satisfied. ''—CS., WImsIow,  " I 
am so delighted with the P.P.S's performance 
that I would not hesitate to recommend 
it to anyone." —N.L.B., Dunstable, Beds. 

" TRANS ONA-F O UR " 

4 Transistors and 2 Diodes 

Medium/Long  Waves.  Noise-free  tuning 
condenser.  Ferrite road aerial.  Two R.F. 
stages for super sensitivity.  A test receiver 
tuned in nearly 30 stations one evening. 
Miniature speaker.  May be built for (315/.. 

PUS H-P ULL FO UR " 

4 Ediswan Transistors and I Diode 

Two S. W. coils free 
upon request.Covers 
Medium  and  Long 
Waves.  Bias sensi-
tivityvolumecontrol. 
3i,  moving  coil 
speaker.  XCIOI's 
(350 Mw) push-pull 
output for fine tone. 

Pale  blue  polystyrene case  with  speaker 
grilles in red. Uses 41 vole flash-lamp battery 
May be built for (4 19,6. 

'EASY THREE " (L. & M. to FO m.) 

? Transistors and I diode 

Sensitive  and  selective 

most areas.  Ferrite rod 

aerial. Miniature speaker 

May be built for 49 6. 

With  "Sonotone 

miniature earpiece 55/.. 

Parts list, circuits. etc.,  1'3 each. 

ALL PARTS SOLD SEPARATELY. 

AFTER SALES SERVICE 

RADIO EXCHANGE COMPANY 
27 HARP UR STREET, 

BEDF ORD (opposite Co-op.) 
Phone . 2367.  Closed I p.m. Saturdays. 
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ON DON CENTRAL 
RADIO STORES 

- -
MOVING COIL HEADPHONES w.th wash leatherl 
carload.. 19 - 
11.29 RECEIVERS. 90-600 kc e medium and long wave 
bands.  For caller, only. £6 
TIME  SWITCHES.  VENEER.  A-day  clockwork, 
.211 V. Al. Th.iriiiighly reconditioned and guaranteed. 
32.8 including poet and packing. 
10- WAY  PRESS  BUTTON  INTER-COM  TELE-
PHONES, in Bakelite CM< with junction box.  Thor-
°ugly overhauled. Guaranteed.  £6 ,16:-
DESK PHONES.  Compete with Hand Bet and Dial 
11-9  in Itakente Cane. £311216. 
PROJECTION LAMPS.  Pre-focus 100 v. 300 w. el 
new orindltion. 8'6. 
•  V.H.P. RECEIVERS In metal caw.  Weight 
37 lb. Size approx. 21i  90 Olin.. 57 6. 
Colt. VISION UNITS complete with 51 1197.  Sloe 
approx. 211.9.  In metal case. 37 6. 
HIGH-SPEED  ELECTRO-MAGNETIC  COUNTERS. 
Ex-liovt. 0-9.999, 95,60 v. tIC.  ',Ire I . 1 lin. 
Single coil 2.31010 or single roll 90011. 18 6. 
VENEER TIME SWITCHES.  For rot-Itching on'off 
lighting and 'ma w.  Reconditioned so  new.  In 
Ironclad caeca. 10 amp.. 75. -; 15 amp., 85,-; 20 amp., 

TELEPHONE DIALS.  0-9.  Suitable for Inter-office 
and factory  17 6-
3-OHM P.M. SPEAKERS.  In good working order, 
loin. 27 6: sin 9 6: Si,, 96: Sin. 11/6, 
•  P.M. SPEAKERS. :;11. 17,6. 
SYNCHRONOUS VIBRATORS.  5 v. 7 pin. 36. 
ELECTRICITY SLOT METERS. II,- in slot.) for A.C. 
ntaine.  Fixed Ltrlft to your requirements.  Suitable 
for hotels. etc.  9oo 2.'flf v. 10 A.. 84 ,-; 15 A., 64/-; 
90 A.. 104.-;  Other amperages available.  Recondi-
tioned an new. 
QUARTERLY ELECTRIC CHECK METERS.  Re-
conditioned as itew. 2110 250 v. 10 A., 42 6; 15 A., 
52 6. 21 A.. 57 6. Other aniperagem 
HIGH RESISTANCE EARPIECES.  Double with 31t. 
[email of cord  10 0 pvir. 
BALANCED ARMATURE HEADPHONES. 7/8. 
ASSORTED RESISTANCES.  5.6 or 100. 
THROAT MICROPHONES.  3.-
SOUND-POWERED HAND SETS. 17•8• 
CENTRE ZERO METERS.  1.11.1 rn .9. 
PROJECTION LAMPS.  500 , 9.nin bayonet, 10/6. 
P.M. SPEAKERS.  31in. 3-ohms. 16 ,6. 

All prices fnclude carriage 

23 LISLE ST. (GER. 2969) LONDON, W.C.2 
Closed Thursday 1 p. m.  Open all day Saturday 

TANNOY 
The leading name in 

sound affairs 
WE S T  NO R W O O D SE2 7 

Tel: Gipsy Hill 1131 (7 lines) 

YOU are invited to apply for 

a copy of our illustrated brochure 

and price list which gives full 

details of our wide range of 

QUARTZ CRYSTAL UNITS 
which are renowned for their 

Accuracy & Reliability 

THE QUARTZ CRYSTAL CO. LTD. 
Q C.C. W orks  Te ephones 
Wellington Crescent, I MALden 0334 Si 2998 
New Malden, Surrey 

SITUATIONS VACANT 

Q ENIOR eng.neer for design and development 
ot decimetric and metric receiving and trans-

mitting aerials, age 25 40, qualified at least to 
H.N.C. and wide experience desirab.e. -Appli-
cations in writing, giving full cleta.ls. should be 
addressed  to  The  Secretary,  Belling  &  Lee. 
Ltd.,  540.  Great  Cambridge  Rd.,  Enfie.d. 
Middlesex.  19465 

B has a vacancy for a computer engineer 
La  at  their  research  centre.  Sunbury-on-
Thames,  to work on the maintenance  of  an 
Englisn  Electric  Deuce  computer;  applicants 
should  have  H.N.C.  or  equiva.ent  technical 
qualification and at least one year's experience 
of maintaining e:ectronic computers; an initial 
training period on the Deuce would he given 
at the company's head office in the City of 
London; sa.ary according to age. qualifIretIons 
and experience. non-contributory pension fund; 
housing  scheme:  removal  expenses  and 
sett.ing-in allowance payab.e in certain cases: 
luncheon  c.uh. - W rite,  giving  full  detai,s, 
quoting reference CS ,2. to Box 6540  c/o Han-
way House. Clark's  Place,  E.C.2.  19472 
TUMOR electrical or electronic engineers re-
quired  for  interesting  wort  on  rad.o fre-

quency screening and interference suppression 
tor  the  B. M.E. W.S.  project:  cand:dates  aged 
22 35 years must be prepared to work on site 
at  Fylingdales  Moor,  Yorkshire,  and  Enfield: 
these posts may provide openings tor recently 
re.easeci technical serv.ce uerso.i.ien  qua.i. ca-
tions desirable but not essent.al whilst experi-
ence in the use of test gear, adaptability and 
intelligence are absolutely necessary;  appo:nt-
ments will be  initially  under an  18 months' 
contract,  with  the  possibility  of  permanent 
employ ment  on  completion. -App:ications  in 
writing, giving full details. should be addressed 
to The Secretary,  Belling &  Lee,  Ltd..  540, 
Great  Ca mbridge  Rd.,  Enfield.  Middlesex. 

I 9466 

SITUATIONS WANTED 

E NGINEER,  electronic, solo  field  service. 

AGE 52. 22 years sa me company, cinema sound, 
radio, tape and audio design exper.ence, occa-
sional tech, author:  ex R.N.V.R. Lt.-Cdr.:  5 
yrs.  radar;  occasional  sales  executive  level: 
present sal. £850 and car and superan., wants 
new  post,  supervisory  capacity;  has  loyalty. 
integrity, keenness, decision, good appearance. 
- Box 3960.  19482 

EXPERIENCED radio and TV engineer, re-
cently  with  manufacturer,  seeks  post  on 

South or South-East Coast. -Box 3881.  19473 

TECHNICAL TRAINING 
T EARN Radio and Electronics the New Pra-
ia tical Way!  Very latest system of experi-
menting with and building radio apparatus -
as  you  learn "-Free  brochure  from  Dept. 

W. W.10.  Radiostructor. 40. Russell St., Read-
ing, Berks.  10241 

rsITY  & GUILDS  (electrical. etc.)  on  "No 
Pass -No Fee " terms. over 95% successes. 

-For details of modern courses in all branches 
of  electrical  engineering,  applied  electronics. 
automation. etc.. send for our 148-page Hand-
book -free  and  post  free. -B.I.E.T.  (Dept. 
388A), 29. Wright's Lane. London, W.8.  10017 

TUITION 
V ULL-TI ME courses for P. M.G. Certificates, 

C.G.L.L.  Telecommunications  and  Radar 
Maintenance  Certificates. -Information  from 
College of Technology, Hull.  10111 
V INE) TV set troubles in minutes from that 
1." great book, The Principles of TV Receiver 
Servicing.  10 6.  all  book  houses  and  radio 
whole salers -If  not  in  stock from Secretary. 
I.P.R.E.. 20. Fairfield Rd., London  N.8.  10089 

FREE from the I.P.R.E.: Syllabus of fa mous 
radio and TV courses:  membership condi-

tions booklet, 1 -: sample copy The Frac. Radio 
Engineer, 2  post  free. -Secretary.  20.  Fair-
field Rd.. London. N.8.  10088 
IIJIRLLESS. -See the World as a radio officer 
YY in  the  Merchant  Navy:  short  training 
period.  low  fees  scholarships,  etc..  available 
boarding and day students: stamp for prospec-
tus. - Wireless College. Colwyn Bay.  10018 

RADIO and TV  servicing,  all aspects  from 
basic  principles,  guaranteed  coaching  for 

City & Guilds, R.T.E.B. Cert.. Brit. 1.R.E . etc 
Study at home under highly qualified tutors. 
No  books  to  buy. - Wr.te  for  free  prospectus 
stating  subject.  to  I.C.S..  Intertext  House 
Parkgate Rd. (Dept  442 M. London. S. W.11 

10033 

TV  and  Radio. -A. M.Brit.I R E.,  City  and 
Guilds. R.T.E.B. Cert.. eti .. on  ' No FRU 

-No  Fee " terms,  over  95%  successes -For 
details of  exams,  and  home  training courses 
(including practical apparatus) in all branches 
of  radio,  TV  and  electronics,  write  for  148. 
page  Handbook -free -B.I.E.T.  (Dept  397A), 
29. Wright's Lane. London  W.8.  (0016 

" HO W and Why " of Radio and Electronics 
made easy by a new. no- maths  Praolcal 

Way. Postal Instructions based on hosts of ex-
per. ments and equipment buildings carried out 
at home.  New Courses bring enjoyment as well 
as knowledge of this fascinating subject 
brochure from Dept. W W.12 Radiostructor  46, 
Russell Street. Reading.  Berke;  10240 

A.m.1. Mech.E..  A. M.Brit.I.R.E..  City  & 
Guilds. G.C.E.. etc.. bring high Pay and 

security: •• No Pass -No Fee'' terms: over 9595 
successes. -For details of  exa ms,  and courses 
in all branches of engineer .ng. building, elec-
tronics.  etc..  write  for  148-page  Handbook -
free. -B.I.E.T.  (Dept.  587B).  29.  Wright's 
Lane, London. W.8.  10118 

MORE POPULAR THAN EVER!! 
T HE RA N GE OF 

COMBINED VALVE, 
COMPONENT & TOOL BQXES 

BY 

GEO-PAT SUPPLIERS LTD. 

PROVED ADVANTAGES FOUND BY OWNERS OF 
OUR PRODUCTS IS SPREADING THE DEMAND 

DAILY 

DON'T DELAY-WRITE TODAY 
For details of our 5 Models 

From  £2.5.0 to £5.5.0 or 
With Tools £4.17.0 to £12.12.0 
UNBEATABLE VALUES 

Benches, Racks, and other cods also evadable. 

CEO-PAT SUPPLIERS LTD. 
LAMBRIDGE STREET, LARKHALL 

BATH 

Instrumentation at its best ... 

SIFAM ELECTRICAL INSTRUMENT CO. LTD. 
W OODLAND ROAD, TOR QUAY  Tel. 63822:3/4 

RESISTANCE WIRES 

EUREKA- CON STANTAN 
Most Gauges Available 

NICKEL-CHROME  MANGANIN 

COPPER WIRE 
ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 

SMALL ORDERS PR OMPTLY DESPATCHED 

B.A. SCRE WS,  NUTS  W ASHERS 

soldering  tags,  eyelets and  rivets. 

EBONITE and BAKELITE PANELS. 

TUFN OL  ROD,  PAX OLI N  TYPE  COIL 

FOR MERS AND TUBES.  ALL DIAMETERS 

SEND STAMP FOR LIST.  TRADE  SUPPLIED 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, EA 

Phone: Clissold 4688 
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RIBBONETTE' 

A VERSATILE 
RIBBON MICROPHONE 

FOR QUALITY 
RECORDING 

With a response substantially 
flat to 14,000 c s and a high 
level of sensitivity this well-
styled LUSTRAPHONE model 
is established as one of the 
finest microphones ever made 
for tape recording require-
ments.  It is available in high, 
line or low impedance and is 
supplied mounted on base and 
swivel complete with cable. 

Price  0117/6„ 

You are invited to send for 
literature describing other 

LUSTRAPHONE  Ribbon 
and dynamic microphones 

LUSTRAPHONE 
LI MITE D 

St. George's W orks, Regents Park Road, 

L O N D ON,  N. W.1.  Phone  PR1 mrose 8844. 

BOOKS.  INSTRUCTIONS.  ETC. 

AMER MAN  technical  journals:  electronics. 
related  subjects,  back  issues.  sets. -

Canner's Inc.. Boston 20, Mass.. U.S.A.  [9439 

W EBB B  log-book  for  recording  signals 
heard and wonted. 112 pcges 9"ulnX8In, 

arriroved  format,  se mi-stiff  cowers,  ex:ellent 
value,  6/-  post  free,  or  callers.  5/3. - We'ib's 
Radio.  14. Soho St.  London. W.I.  [0021 

- 

LOUDSPEAKER 
ENCLOSURES 

•  AND 
APIPLFIER C O NS OLL CABI NETS 

A. DAVIES & CO. (Cabinet Makers) 
3 PAn1(1-4  el- A Cc  (off  rarkhil.  ..oad) 
L O N D O N, N. VV.3  G ULLi VER 1775 
Fe w minu es walk Belsize Park Underground 

The v 
L. ELECTRICAL 

M E TE RS,  we  can  suppl,i  and  repair 

within 7-14 days; to B.S.89:  Moving 

coil moving iron, electrostatic, ther mo-

couple, also multirang• meters, meg-

gers  pyrometers, etc. 

A U DI O E Q UI P M E N T, we supply 

and repair: Tape recorders, amplifiers, 

tuners,  etc 

W rite or phone: 

311 EDG W ARE R O A D. L O N D O N, W.2 

Phone:  PA Ddington 451J 

HARRI NGAY  SUPPLIES 
345 HORNSEY ROAD, N.I9 

ARC 4101 

RE-ENTRANT 
LOUD HAILERS 
15In. Heavy Duty All 

Met-el,  new  and  unused. 
£6/16-.  ca m 10/, 

SMALL MODEL MAKERS 
MOTORS  24r. AC/DC. 

Reduction geared, new.  Size 1 lin 
x lin. x 2115. long 12/6 earls. 

TELEPHONES 

F" 'TYPE 

Complete in tilted case, 
portable. range up to 
5 mile., suitable for 
f•ctories. building 
sites,  omens,  etc., 
2  complete  seta--
16/10', CA., 0/, 

pip  116.  Other 
types of m all 12 
or 24 v. motors 
stock. 

TRANSFORMERS 
210 230 • in  275-
0-275  v.  50  rnA 
6.3 (T. 3 A out. 
17/6  2108230 in. 
300-0-300 v. I25mA 
6.3 1:1̀2A 6.3 CT 
2.5 A. 5 v. 2 A. out 
22/13.  220/240 v, 
In.  4 v. 6.34  A. 
Postage 3,. u, the 
81 on all. 

Pole 10K, 10k Wire, 2.0K 210. 23K Lin and Log, .05 1.2551 
31- each, poet 6.1.  Tyitan Fret  eq. It. 
TRANBFORXERS-Step Down 
900'250,. In, 30 et. 100 watt otit 17/6. Poet 2/, 200/230 v. in. 
110 v. 100 watt nut 17/6, post 2-  2001250 v. In 110 • 
3.04 amps. out 54;10 -, poet 3,-. 
AC TO DC RECTIFIER UNITS. 200/250 v. in 100/120 v. 
I/C out at 2.0 arm, £5,0,6 
'DISTRIBUTION BOARDS' IVnO fItted with 2001300 v. 
AC volt meter. two 13 amp. fuses, two 3-titn output pockets. 
1 mama input socket 16 6 post 3/6. 

As old as the 
"Wireless World"! 

.,IrlaY-4A1R-F±R9AD 

C O M P O N E N T DI S T RI B U T O R S 

Guaranteed co mponents -

made specially for us .-

1%  to.. SILVER kICA CAPACITORS 
84 standard vAlue. always In stock. 

3-1000p}  Od,  1200-2000pr  1 - 
2206-90 01R  1/,;  3300-5000pY  1 6 

11In. dIn. POTENTIOMETA.Rb 4,. shah 
10K. 25K, 50K, 100h llinvan. 230K, 500K, 154, 201 

dog./ 3/.. With 'twitch 416. 

MINIATURE MAINS IRANSIORNIER 
PM. 0-200-220,-40 v. see. 250,. 40 mA.. 6.3 v. 1.5 amp 

Black else '2j o 11 x 11Ln., 14 6. 
CELLULOSE WADDING tor resonance damping, 4b pl, 

300i. wide, 5 yd. roll 15 , post 3/.. 
Sok distributors for this arca. 

IMPORTED COMPONENTS 
Miniature High 9tablity hi:31wpm 1% tot. 

- Preferred TAM," range (144 values. 1311 to IOW()) 
watt, 4 a h• or I watt, 1' z  . .  fld. each. 
WISIA  tHOPYDUR " PAPER CAPACITORS 
Plot oval shape.  dmall else.  Ulnand surfue. 

mfd.  tol.  250% 500V  mfd.  tot.  250V  500V 

-01  64  70.  .15  109.  1.1  1.2 
.011  20%  64.  74,  .22  107.  1,3  14 
.025  20%  Ed.  Bd.  ,25  10%  1/3  1•4 
.032  30%  8d.  94.  .33  10 %  1/4  1,6 
.047  20%  94.  1134.  .47  10%  1/6  LB 
.048  20 %  104.  lid.  .66  10%  1/7  2,3 
1  10 %  1 -  11  III  10',  2 1  E 6 

SURPLUS"  HIGH  STABILITY  RESInTORS 
Beet makes. Longest &election aeallable. 143 staylard 

values plus many other.. 

8%1 W. Tit  iw. 96.  IW 1014 
2% fW. 104.  iw.  1W. 113 
15,, 1W. 1,..1  4.1/6  1W. 1/0 

Ordinary Carbon Resistors 1W• 311, INV. 44.  Also 
Carbon and Vi ire wound up to 200%%. bull list No. S. 

AN D, OR C OURSE, O UR O WN PR OD UCTS 

BLANK CHASSIS 
Free/,ion niade in our own works from commercial 
Teddy half-hard Aluminium. Two, three or four sided. 

SAME DAY SERVICE 
I II over 20 different forms made up to YOUR PIZE, 
1,1,1e, EXACT SIZE two require to neareat 1 

alaximunt sength 35in, depth 41n.). 
Bpectals dealt with promptly. 

SEND  SOB  ILLUSTRAIEL  LEAFLET 
or order straight away. working out total area of 
material  required and  referring  to table  below, 
which is for four-aided chaseds di 16 aw.g.i 

48 eq. in. 4/.  176 eq. In.  8/-  304 eq. in. 12 - 
80 sq. In. 5,-  208 sq. In.  31-  336 eq. In.  13-
113 eq. In. 6.  240 sq. hi. 10/-  368 eq. in. 14-
144 sq. in. 2/-  272 eq. In. 11i-  and pro rata 
post 111  poet I/O  poet 1/0 

quantity and trade discount..  Flniahee arranged tor 
rputntitses of 25 or over. 

FLANGES ([1n., lino or Iirch 134, per bend. 
STRENGTHENED CORNERS 1311. each corner. 

PANELS 
Any size up to 3ft. at 4/6 sq. ft. 

Postage (vie in.P -72 Rd,: 109 I/3: 144 1 6:  1 9, 
076 

THF  WFLL-KNO WN 

C O O PE R-S MI T H 

HI-Fl A M P LI FI E RS 

Each the best in its class -

yet you can build it yourself! 

HIT  BUILT 
STEREO Control Unit . • £12 12  0 £15  0 
STEREO Main Amplifier . £13 13  0 £16  0 
Mk. It Control tot   f: 17  6 £10 17 
B.P.l. Main Amp. 10 12 W  £12  5  0 £1.4  5 
" MAGNUM "20 W. Power 

AIIIP.    £21  2  6 £23 12 
ThODIGY . 6(9 W. IntecratedElE 10  0 £15 13 
•bANTAIV 9/4 W. Interested £7 10  0  ES  5 

Bmidnia Instructions 2 e ra,h 
tilant...in 1 6 91agnoni 5 - 

Please odd postage for all orders under £2 

H. L. SMITH & CO. LTD 
287 289 EDG WARE  ROAD, LON DON  W.2 

Telephone Paddington 5891,7595 
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A.R.R.L. RAH AMATEURS 
HANDBOOK 1961 32/6 

Postage 1 9 
World Radio Hafiuuook, 1961, by 
Johansen. Postage I,-   164 

Mullard  Reference  Manual  of 
Transistor Circuits.  Postage 1/-  124 

Radio Valve Data, new edition, by 
Wireless World. Postage 9d   6/-

R.S.G.B.  Radio  Amateur  Call 
Book, 1961. Postage 6d   

Radio Tuners, F.M.A.M. and 
Stereo, by Hartley.  Postage 6d   5/-

How to get the best out of your 
Tape Recorder, by Guy.  Postage 
Bd.   84 

Servicing  Transistor  Radios,  by 
D'Airo.  Postage 1/-   23/-

Single  Sideband  for  the  Radio 
Amateur, by A.R.R.L. Postage 1/-  14/6 

Elements of Radio Engineering, by 
Peel, 2nd edition.  Postage If-   13/6 

Worked  Radio  Calculations,  by 
Wats.  Postage    12/6 

Mullard Valve Maintenance Man-
ual. Postage 1/-   10/6 

UNIVERSAL BOOK CO. 
12 LITTLE NE WPORT STREET 

LONDON, W.C.2. (adjoining Lisle Street) 

REBUILT TV TUBES 
FULLY GUARANTEED 12 M ONTHS 
Complete New Gun fitted in every Tube 

••  C1.0.0  I;  •  •  
'4.  '5.  • • •  £4•10.0 I  I- •• £7.0.0 

Immediate Delivery 
Allowance on Old Tube 

Carriage an-1 Insuranc. IS. extra 
NU-GUN TELETUBES LIMITED 
3 ihJ Mews, Duckett RI.. Hammen, London. 8.4. 

Telephno  MOUnt vIt w :903 

GUARANTEED TUBES 
N(•sv low prices 
l'eak quality. 

\ II Milliard 

MAZDA 

BRIMAR 

COSSOR 

Carr.  & lit.. 12,6. 

Revacuumed 

(7/tee 6 111ths. 

12;14 inch  £3  0 0 

15/17 inch  £.3  0 0 

CATHODEON etc.  21 inch  £5  0 0 

CRTs rebuilt in our own 
Factory. 

REBUILT 
(7/tee 13 Mths. 
12/14 inch £410,-
15/17 inch  £5'-/-
21 inch  £71-,'-
(Bowl allowance if 
returned in  good 
midition). 

NE W  TYPES 

G tee 12 Mille. 
M W31 74 M W36;44 
A W36,20  A W216/80 

16/2/6 
M W43169 M W43/80 
A W43, RO 

0/12,11 

13 CHANNEL T Vs. Table and Console 
Models. Famous makes. 

Huge purchase direct from source enable .-

us to offer unequalled value.  These at, 
complete  but  untested  and  are  in't 
guaranteed to he in working order. 

12in.  £3 10 0 4-Speed Auto Changers 
14in.  £5 10 0 l'As B.S.R. £0115 
I7in.  £9 10  0  l'.\14 11.S.11.  r1/10 - 

.11.SO 12in. 5 Chian  T V- 50 -. 

MARLEY  SUPPLIES 
MARLEY BUILDING, OLD BREWERY, 

CHURCH ROAD, 
CROYDON, SURREY 

TRANSFORMERS 
ALL TYPES 

Pot cores to close inductance 
values a speciality. 

PROMPT QUOTATIONS FOR ANY 

QUANTITY 
WHY NOT TRY US FOR THAT 

TRICKY JOB? 

SWEETNAM & BRADLEY LTD. 
BRISTOL ROAD, MALMESBURY, WILTS. 

TELEPHONE  MALMESBURY 2334 

A. K. & L. G. SMITH LIMITED 
Wholesalers and Distributors of 

Electrical and E:ectronic Appliances, 

Househo'd, Etc. 

38, Nunhead Lana, Peckham, London, S.E.15 

INSTRUMENT 
REPAIRS 

DON'T W A T.  TAKE ADVANTAGE 
OF O U.1 QU,CK SERVICE COMPETI• 
TIVE  PRICES  AND  GUARANTEED 
REPA.RS. 

We spec.ofise in the re>oir and conveys on 

at he following MULTI-RANGE METERS. 

AMP-VOLT- WATTMETERS. 
:LECTRONIC ANU ALL ALLIED 
MEASURING EQUIPMENT. 
aPC LABORAl OrtY EQUIPMENT 

LEDON INSTRUMENTS LTD. 
96. Deptfor,.. Hign St.. London, S.E.8. 

TIDE WAY 2689 

MALVYN ENGINEERING WORKS 
F.ripineros to floe Radio and Electronic Iniustries ---

Manufacturers of: Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies, 

to specification. 
Pinot,  production Quonlifter 

7 CURRIE STREET, HERTFORD, HERTS. 

Telephone : Hertford 2264 - -

TRANSFORMERS 
Since 1931 all types. single and 3-
phi, Ew to 12 KVA, over 1,000,000 
during  the  war,  UL  Output 
Tran ro,mers 
SOUND SALES LTD. 

Works & Laboratories 
West Street, Farnham, Surrey 

Farnham 6461 

MINICOIL PRODUCTS 
Manufacturers of: — 

Miniature Precision Coils to Specification. 
Chokes, Delay Lines, Pulse Transformers etc. 
Also Stockists of Ferrite Material, Coil 
formers, Copper Wire, Insulating tape, etc. 

RA  MAXWELL  ROAD  PORTSMOUTH 
Phone: Portsmouth 33330 

WELLINGTON ACOUSTIC 
LABORATORIES LTD. 

rARNHAM  SURREY 
Telephone : Farnham 6461 

W AL GAIN Transistorised Pre-ampl,-
fiers.  Gives extra gain without hum or 
distortion.  Compact design.  Many 
applications in Audio, Industrial, Corn-
mercial fields.  Used for any purpose 
where it is necessary to amplify minute 
voltage into useful output.  Mono LS, 
Stereo or two mono channels, £7/10/-, 
subject. 
W ALTRAK  pocket  audio oscillator, 
transistorised, 1,000 cps. Circuit check-
ing, fault finding, calibrated I v., .1  
.01 v. £6110/-, subject. 
W AL BULK ERASER.  Wipes both 
tape tracks clean in 30 sec.  Used in 
laboratories, studios, offices, colleges 
In fact anywhere that tapes have to 
be " cleaned up " for the next recording 
session.  £71184, subject. 
W AL 0-MAG. Mains operated, pocket 
sized.  Head demagnetiser providing 
complete degaussing circuit.  Also for 
erasing short " unwanted " sound pas-
sage on tape or striped film. 
FULL TECHNICAL LEAFLETS OF ALL 
OUR  PRODUCTS  ON  REQUEST. 

REBUILT TY TUBES 
12%14" £4 15 0  15%17" £5 5 0 

21" a 15 0 
ALL TUBES GUARANTEED FOR 12 MTHS. 
15/- ALLO WED ON YOUR OLD BULB. 
CARRIAGE AND INSURANCE 10f- EXTRA. 

FRPF DELIVERY LONDON AREA. 
VACUUM ELECTRONIC LTD. 
35 SACKVILLE ST., LONDON, W.I. 

Phone REG. 6404 

"AS-N U" 
REGUNNED T.V. TUBES 

Supplied from stock, and despatched 
by British Railways same day. 
COMPLETE NE W GUNS fitted in 
every tube and fully guaranteed for 
TWELVE MONTHS. 

Mullard  Mazda 

I2in.  £4 10 0  £4 10 0 
I4in.  £4 IS 0  £5 10 0 
I5in.  £6  0 0 

I61n.  £6 10 0 
I7in.  LS 10 0  LS 17 6 

2Iin.  £13 10 0  £8 10 0 

Plus I0/- carr. and ins. 

Other types available. Please contact: 

J. P. WRIGHT 
103 Carr House Road 

Doncaster 

Sole Distribution Agent 

Phone: DON 2636 or 66252 
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SOUTHERN TECHNICAL SUPPLIES 
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS 

OJTPUT TrtANSEORMERS iSeoondaries ;or 7.75 and 15 ohms) 
1.44.  5.11' amp. ultra  ohm.  43 .0 tappings. Be  2/, 
T.I62.  5-10 amp. .rid OPUTIll 912, 0,00 oho,  20°0 tappings, 30's P/P. 2/, 
T.I00.  5-10 amps.  LOW loading. 11.000 ohm.. 28  rm. 2.-. 
1.142.  7 watt stereo amp.. 9,000 ohm.  20.0 tappings, 261-. P/P. 2/, 
T.140.  6 watt snip.. type A tape amp., 3 watt stereo. 5,000 ohm- 12/-. P/P. 1/6. 

MAINS TRANSFORMERS (Primaries 240-2110-1100: 0-10 v. 60 met. 
T.55.  5•10 anip. and tuner, 300-0.300 v., 120 mA., 6.3 v. 2.5 a., ST. 6.3 v. 2.5 a. 

6.3 v. 1 a., 32/-. PO'. 2/6. 
T.56.  5.10 amp. 300.0- 200v. 100 mA. 6.3 v. 2.5 a., el' 6.3 v. 1 ... 27/, P/P. 2/6. 
T.101.  Two 5-10 amp. Low loading, 300-0-300 v., 150 mA.. 6.3 v. 4 a., el'„ 6.3 v. 

1 s., 34 1.. P./P. 2/9, 
T.143.  7 watt Marto 230-0-250 v., 150 mA., 6.3 v. 4 a. cT., 0.3 V. 1 a., 33j., P/P. 

2 9. 
T.141.  3 watt, 300-0.300 v., 60 mA.. 6.3 v. 1 a.. cT.. 6.3 v. 1 a.. 22/,  P/P. 2/, 
1.163.  2 watt stereo 250-0-250 v., 80 mA., 6.3 v. 2 a. el... 6.3v. 10..  P/P. 2/6. 
T.A. Trans. and RectiBer, 270 V. D.C. 100 mA., 6.3 v. CC., 3 a., 32/, P/P. 
T.B. Trans. and Recliner. 270 v. D.C. 60 mA  6.3 V. CT., 2 a. 25/, P/P. 
All transformers fully guaranteed, all shrouded fully except T140 and TB.  Write 
for one fully illostrated catalogue, with all Iota. 
SPECIAL OFFERS 144 and Tao, 158/-; 1143 and two 1142's, 82.. Piro 3,6 on both. 

ird's latest Publication detailing the complete moire. "CIRCUITS FOR AUDIO 
AMPLIFIERS." 8 P.  I' I'. I -. 

SOUTHERN TECHNICAL SUPPLIES, 83, Station Road, Portslade, Sussex 

INSTRUMENT WIRES 
AND INSULATING MATERIALS 
ENAMELLED, SILK ard COTTON covered Copper 
Wires, Single or Etranded, also Tinne0, Paper, 
Asbestos end Plat C Westorex, toured 
RESISTANCE WIRES, LITZ WIRES. 

MIC A,  MIC ANI TE  and 
BAKELITE in all forms.  Heat 
Resisting Boards,  Canvasite tor 

Silent Gears.  Oil Coth, Silk and 
Paper.  Slot Insulations,  Insulat-
ing Varnishes.  Varnished Fabric 
and Plastic Sleeving.  Moulded 
and Machined Pieces, etc. 

WEST INSULATING COMPANY LTD. 
Scott Road, Bromley, Kent. 

THE HIGH-FIDELITY 
MAIL ORDER SPECIALISTS 

G 0 00S DESPATC HED bY BEI WAN 

Carriage, Packing & Insurance (U.K.) FREE!! 
AmpLIFIERi TUNERS ' SPEAKERS ' MOTORS  PICK-UPS • M1CROPEONES 

CABINET,  • TAPE RECORDERS 
Road, Leak, Rorer', Dulei. Amn more, (haprran. Jason, Wharfedale, T.E.L., Cord-
mine, Garrard, 0.E.C., Connoisserr. W.B.,  ollaro. lever, Ant,. N.J. Thilirr. Li M .. 
phone, Record Horsing, f errograch,  Erenell. Wearite, Tannoy. L atter 
Ronette. Fl-cord, etc. 

Hire Purchase Terms available • "Comparator" Cemonstrations 

W ORLD WIDE EXPORTERS 
*  OVERSEAS ORDERS SENT FREE OF PURCHASE  TAX 

AND  SHIPPED  PRO MPTLY AT  MINI MUM  COST 

C.  C.  GOOD WIN  (SALES)  LTD. 
(Dept. W.17)7, THE BROAD WAY, W O OD GREEN, 

LO NDON, N.22  Tel BO Wes Park 70773 

FOR THE FIRST TIME IN THIS COUNTRY 

THE WORLD'S FAIRY TALES 
DRAMATIZED ON TAPE 
Told by MELANIE SCOTT 

Complete Set oi 4 Reek containing 16 different stories 

Price: 29 6 per 5" Reel of Four Stories 

Postage: 1.6 per tape 

From:  H. B. TRADING CO. 
60-66 Wardour Street, W.1 

CLASSIFIED ADVERTISEMENTS 
Use this Form for your Sales and Wants 
To  Wireless World " Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I 

PLEASE INSERT THE ADVERTISEMENT INDICATED ON  FORM  BELO W 

•  RATE: 9 - tor T W O LI NES.  4 6 every Additional 
Line.  Average six words per line. 

•  Na me and address to be included in charge If used 
in advertise ment. 

•  Box No. Allow two words plus 1 -. 

•  Re mittances  payable to  " Wireless  W orld"  and 
crossed "8. Co." 

•  Press Day, Tuesday, March 28th 'or May, 1961 issue. 

NAME 

ADDRESS   

REMITTANCE VALUE  ENCLOSED 

Please write in block letters with ball pen or pencil.  NUMBER OF INSERTIONS   



210 W IRELESS W ORLD APRIL, 1961 

INDEX TO  ADVERTISERS 

PAO! 
A.A. Tools   197 
Acoustical Mfg. Co.. Ltd.   2.5 
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Aveley Electric. Ltd    4 
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iadel "880" High Stability HF 
receiver. Superb specification and 
pet "ormanct---designed  to  meet 
pre ,essional requirements.  Range 
50C kis to 30 Mc/s.  Dial setting 
accaracy within 1 kc/s.  Combines 
the advantages of crystal control 
wilts continuous tuning. 

Model "850/2" General Purpose 
LF,T4F receiver.  Range 10 kcls 
to .303 kc/s approximately.  Full 
tor munications 

Model "770R" Very High Fre-
quency receiver, covering irons 
19 Mcis to 165 Mcis in six ranges. 
Accapts AM, FM and C W.  High 
servitivity, fine control, thoroughly 
reliable. 

EVERY SERIOUS 
PURPOSE 

M )del '730/4" General Purpose 
HF re =iver. Developed to nit et 
a Cover nment  specification  and 
capable clan excellent performance. 
Range 460 kers to 30 Mc/s. (Special 
ve -s ors available  giving  crys:al 
co Imo; :rid low frequency coverage) 

Made! "770U " Ultra High 
Freque lc)  receiver,  covering 
Rely 13: tec's to SOO Mc/s. Fecal-
ler t performance throughout and 
suitable for receiving either FM or 
AM fig xis. 

Model "7,0S" Extra High Fre. 
gooney receiver, having a range 
(rem 508 Mcis to 1000 M O. Specs-
ally  circuitry gives hilh 
pe,fertnInat. 

Please write for full Techni:al Specifications -o :he Mant.facterers 

STRATTON & CO. LTD., BIRMINGHAM, 31 
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Here is a tape-recorder which is easy to 
operate, yet contains refinements normally 
provided only in costly professional machines. 
This is the ideal recorder for the high fidelity 

enthusiast or musician whose requirements 
demand recordings of library or studio quality. 

The separate record and playback heads and 
amplifiers controlled by the Tape 'Input 
switch enables you to compare, instantly, the 

input signal with the signal on the tape whilst 

the recording is being made. Thus, you can 
rapidly determine whether to record at 7i 

or 31 i.p.s. and monitor the recording through 
the built-in Goodman's loudspeaker. Editing 
is simplified by the variable speed, single, 
fast wind control. 3,600 ft. of tape on an 8j" 

reel can be wound in 2 minutes -1,200 ft. 

in 45 seconds. 

Oer 

"O' 
0' 

Some other out-
standing features of 
the Reflectograph are: 
slimline duotone record 
level meter; 2 tone controls, 
2 volume controls, 2 inputs, 2 
outputs; equalisation for 2 speeds; 
knobs with calibrated skirts; 

no belts in the tape drive 
mechanism;  a realistic 
performance 
specification. 

Send this coupon for free data card. 

Please send me free of charge, copy of Bib Data Card containing p1aying"1 
times of various types and lengths of tape and playing times of 48 Classical 
works.  Also comprehensive colour brochure on Reflectograph tape 
recorders and name and address of my nearest Reflectograph dealer. 

NAME 

ADDRESS 

L MULTIMUSIC LTD. Maylands Avenue, Hemel Hempstead, Hens.  , 

MODEL A 

(2 tracks), 7; & 3 p s 

105 gns. 
MODEL B 

(4 tracks), 7I &3 i.p.s. 

115 gns. 

An expert's opinion 
"... beautiful styling, with 
the satin finish instrument 

panel . . . first is the very 

smooth and level response in 
the deep bass. I know of no 

other recorder that can 

equal the Reflectograph in 

this respect" 
P. Wilson, Technical Editor 

of The Gramophone' 

Write for fully illustrated 
leaflet, or better still, go to 
your Reflectograph dealer and 
see for yourself the care that 
has been lavished on every 
detail. Then try it for yourself 
and you will be convinced that 
this is the recorder you have 
always wanted. 

Audio Fair, I 
I Hotel Russell, I 
L  3rd Floor 


