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ARE YOU GOING TO

BUILD A SET ?
010

If so, you must not miss the new

"BESTWAY " WIRELESS BOOKS

Four Fine Sets in Each!
" Bestway " No. 328 tells you how to build

A Wave -Change One-Valver
I'

A Two -Valve Amplifier
The "Bestway" Wave -Change Three The Horne -Circle Four

" Bestway" No. 329 contains full details of
A " Regional" Crystal Set A One -Valve Amplifier, and
An All -Wave Two-Valver I The S.G. & Pentode Three

PRICE

6d.
NOW
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SALE
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A good valve deserves
a good valve holder

use Lotus

NEW
Lotus

Components
LOTUS

VALVE
HOLDER,1'3;
Lotus DrumDials from296; Lotus
L.F IntervaTue
Transformers,
126; Lotus
Condensers
from5'-;Lotus
Remote Con-
trol outfits
from 30,- for
two rooms;
Lotus Jacks.Switches,
Plugs, Vernier
Dia's,etc.,etc

Here is the valve holder that
will absorb shocks and so
lengthen the life of your valves.
The new Lotus Miniature -type
Valve Holder is anti - micro -
phonic, almost indestructible,
and only it in diameter.
Phosphor bronze leg sockets and
springs are all in one piece, all
surplus metal has been removed
from between the valve legs
and the very finest bakelite
mouldings have been used.
You cannot buy a better valve
holder than a LOTUS.

Send for Lotus literature
On receipt of a postcard we will send you
illustrated descriptive literature about
other Lotus components. If you are about
to build a set, send a postcard to -day.

From all radio dealers

mous
0 l\J

VALVE HOLDER
Garnett, Whiteley & Co., Ltd., Liverpool

,

UE!"?.LIN

'SI /

With the irresistible force
of a magnet, Dario Valves
draw the best results from
all stations you get. Radio
without Dario can never

be radio at its best.
Dario prices are little short of
marvellous. They are due to one
of the biggest and most modern Valve

outputs in the world.

516 TWO VOLTS
General Purpose

'05 amp. .. 5/6
R.C.C., '06 amp. .. 5/6
Super -Power, '18 amp. 7/6
Super H.F. & R.C.C.,,

-18 amp. .. 7/8
Pentoclion '3 amp... 21, -

WRITE
FOR

DARIO

FOLDER I

FOUR VOLTS 7 6
General Purpose,

'05 amp 5/8
R.C.C., '07 amp. .. 5/6
Super -Power, '1 amp. 7/6
Super H.F. & R.C.C.

*1 amp. .. 7,6
Pentodion, '15 amp. 21/ -

Front your dealer or direct

IMPEX ELECTRICAL LTD.,
DEPT. B, 538, HIGH RD., LEYTONSTONE, LONDON, E.Il

(least,
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Interlocked construction makes
Cossor the strongest and most
dependable Screened Grid Valves
ever produced. Even the hardest
blow cannot disturb the perfect
alignment of their electrodes.
These wonderful new Cossor
Screened Grid Valves are shock-
proof, noise -proof, and break -proof.
Every Wireless Dealer sells them.

Made in 3 types for
use with Z, 4 and 6 -
volt Accumulators.

Technical Data.
Filament Amps. .1, Max. Anode Volta 150,
Impedance 200,000, Amplification Factor

at max. anode Volts. Price
200,

Grid 114" 1.5 ''di" 22/6ceither type)

A. C. Couor, Ltd., Highbury Grove, London, NJ.

c)k
WIEILLOCKED
OR SAFETY

INTERLOCKEDFOR
RIGIDITY

04*t°
vOttt\004,:

OW tiOw'

Cossor
Screened Grid
BRITAIN'S FINEST Sde VALVE
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ANOTHER SCEPTIC. A BUTTON SHORT.
ALL ABOUT PORTABLES. SWEDEN SATISFIED.

EXPLORING DE-LU. RADIO NOTES & NEWS BRAINS & BREVITY.
ON TO THE POLE.XE ASTOUNDING DISCOVERY.

Another Sceptic Converted.
IBELIEVE I was weak enough to confess

1 in these columns that my private
conviction that the portable would not

come into its own in this country was
crumbling. Well, as the blessed thing has
'tumbled clean down I might as well admit.
it. During the .Whitsun. holiday I saw a
-fair number on the road, and in the open
country one was actually on an ancient
horse vehicle. 1 - asked one -picnic party
why they had lugged their ret out, and
'they said that music added the finishing
touch to their environment:

All About Portables.
IT is appropriate to tell you at this stage

that the current number of " Modern
Wireless " is a special effort devoted' to

portable sets and their ecmponents,
chief item being a description of the

W. Portable -Five," a self-contained,
powerful, long-range  receiver designed by
one of the technical staff. It is soecially
recommended -by the editor of " P.''W." A
twelve -pound (avoirdupois) " Traveller's "
Two, particularly de:Signed for the- needs
of a radio tourist travelling light, is also
described. 'Mr.' P. W. Harris contributes a
long article: on portables, and there is
another dealing with pentode valves and
portables,' A notable half4-croWn's worth-.
sold for " bob."

This is a Fact !
DURING Whitsun I and a boon com-

panion went a'walking down into
Kent to see how the hops were

-coming on. (Very backward !) In one little
hostelry which sheltered us we espied a piano
of sorts, upon which the boon companion
was soon playing, there being no other
guests.- Enter. the landlady, who said,'

That's right ! Play something to cheertls
.up. We've the wireless; but it only gets
2 L 0." I judged that theladywas incapable
of wilful sarcasm-so there's an indictment
of London.

Gem from Letter -Bag.
SOMETIMES the letters which I get are

funnier than could be invented. If I
didn't see 'em I wouldn't believe

they were genuine. This one was addressed
to " The Marseoni Popular, Wireless,
London," and ran as follows ; " They read
the books Popularr Wires so help me. If
we shall not get louspeker on so many
meets, where was the use, eh. Tell station

5 S sending loudest lest perishing monies
waste aways. Can't bUy never more. And
get nothius. No." This came from Uganda.
Very sad ! Especially the perishing money.

Exploring de Luxe.
COMMANDER RICHARD BYRD, of

what they are pleased to call " Little
America, Antarctica," has a pro-

gramme dedicated to his expedition every
alternate Saturday evening by the National
Broadcasting Company of the U.S.A. The
programmes, which are transmitted through
W 2 X AT from W G Y, originate in the

HOW VALVES ARE MADE.

The making of valves for radio has now become
an important and,growing industry. This picture
shows a small high-speed pump for exhausting

valves.

Capitol Theatre, New York, and are designed
to cheer and encourage the expedition; they
include messages from friends and relations.
Never were adventurers se, pampered. Can
it be that the ice is being specially warmed ?

On to the Pole !
HERE is a sample of the messages sent

to the intrepid daredevils : " We
were so interested in reading about

your snow -tunnels ; you'll have a great time
playing hide-and-seek in them this winter.
We're so glad you'll all be protected from
the cold, and will not need to go out into
the Antarctic blizzards." One feels inclined
to add, " Why did you leave mother and

go amongst those wild and woolly pen-
guins ? This is making great ventures read
like comic opera.

A Button Short.
VES, just like grandpa ! I refer to a new
1 type at receiver whieh-nmanufacturer'

says he expects to market at an
early date. This set disdains knobs and
prefers buttons, -of -which there are to be
twenty upon its waistcoat. You press the

:button and .get a station ; press 'em all and
 you get twenty stations in succession. I
hope it's true. However, I do think that

_while they were an-kriging for twenty
buttons they might have included another-
to bring the waiter. But if the tuning on a
given station. is not to be variable, what
will happen to the set if, say, half a dozen
stations change their wave-lengths-as is
.not unlikely..

" Avez vows S.G.? "
THAT radio has brought with it a new

language, or jargon, is only too
evident, but I wonder whether we

k alise- the agony it causes the Latin races.
A writer in the Echo de Paris " pleads for
the rescue of the French language from
such horrors as : " Avec mon excellent
square law et mon puissant push-pull,
jai voulu entendre le Broadcasting de
D-aventry qui emploie trois self -standards
mentos en tickler. mais ma reception a eta
trouble par le fading et le buzzer de posies
voisin."

Vive !a Leading Lady !
RADIO is not the sole butcher of the

lovely language of France, for the
cinema and the " talkie " also slay it.

Our agonised French writer quotes : " A la
lueur des spots et des sunlights le camera-
man reglait un gag a la leading lady d'un
star qui tourtrait dans nne talking picture."
Reminds me of the sort of thing I used to see
in Spanish papers : " Mister Lord Churchill
(Winston) witnessing un match de futbol,
vestido en frac coats."

Brained by a Wire !
T REALLY cannot understand the morbid
1 horror evinced by so many town

councils at the erection of a simple
aerial so that it crosses a street. Do not
Post Office lines criss-cross all over the shop?
And do they ever menace life or limb ?

(Continued on next page.)
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NOTES AND NEWS.
(Continued from previous page.)

The Torrington Town Council is the latest
to take fright, and people within its juris-
diction whose aerials cross main streets are
to be asked to remove them. It is only just
that in the interests of wireless science these
councils should divulge their horrific
discovery. Are they afraid that oscillation
from these aerials will stop the trams ?

Sweden is Satisfied.
AS we are so exercised about our own

programmes it is interesting to observe
the results of a questionnaire in

another country. In Sweden 155,000 people
replied to a questionnaire sent to 384,000.
By a majority, no change of importance
was desired. The inference is either that
the Swedes are complacent or that their
programmes are well-nigh perfect. The
chief criticism was that the programmes
contained too much music ; they want
more speeches. One supposes that they
have a Chamber Music Charlie over there !
This proves that the Swedes are easy-going
and will put up with almost anything pro-
vided someone will talk lots to them about
matches and pitch.

"I Wish . . . "
I DO not know whether I am, as usual, a

lone voice, but I do wish that the B.B.C.,
or someone, would sell me two -penny-

worth of plain, unembellished programmes.
In the newspapers °I get a bare outline and
in the B.B.C: " organ " I get oodles of
print which I can do without. A nice stout
card, with full programmes, which I can
have around during the week, and which
will not tempt my household to use it for
illegitimate purposes, would be well worth
two D.

Brains and Brevity.

PLEASE
see title to this note. Those

commodities are all that I require
from the B.B.C. publicity staff. If' the

band is going to play Bach's What's -his -
name in Z minor, I don't care a hoot for
the B.B.C's statement that the first move-
ment is lively, the second sinister, and the
third solemn. I want to hear the darned
thing for myself and I do not need Mr.
Gladstone Murray or anyone else to tell me
that the wood wind has a sinister motive.
I confess that I listen to music solely for
the sensuous pleasure it affords to me, and
I can do without paid guides to my own
physiology.

The 'Busman's Holiday.
DURING Whitsun I ran down into the

hop -gardens of Kent in the hope of
evading wireless and all its works. My

companion and I struck a beautiful 1560
inn, complete with oaken beams and nut-
brown ale. The snuggery was a dream of old
and rustic England. Suddenly, in the midst
of an argument about cricket, I noticed a
nice carved box in black oak ; it looked
mighty old and I began to rhapsodise about
antiques. Then they told me that it was
the loud speaker !

The Nightingale Stunt.
IT is pleasant to know that the perseverance
1 of the B.B.C. engineers was rewarded

and that they succeeded in broadcasting
the nightingale's hullabaloo as far as New

Zealand the other week. You may, how-
ever, discount the rumour that two of the
birds were found dead of swollen head and
that a local owl broke its neck in trying to
reach their top note.

A Word of Warning.
TF you charge your accumulator at home,
I and are unlucky enough to be con-

nected to D.C. mains, you will do well to
advise the local electricity undertaking
what you are doing. For there is a general
tendency to change from D.C, to A.C., and
if your supply is so changed and the supply
people have not been notified about your
charging installation, you may find that
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E SHORT WAVES.

B.B.C. " Uncles " are going into the .g.
E " talkies." It sounds an appropriate resort 7-2

H also for the " Annties."-" Bulletin and =
E. Scots Pictorial."

* * E
H Mother : " What's your brother Jimmy H-

E doing with the soldering iron and screw- =
E driver ? " XX

Bobbie : " He's going to put another stage E
g- of ossified frequency in the radio set so that H
 he can get the six -day race on five hundred H
If kilocycles."-" Radio News."

* *
FE

E A coroner's officer who has lust retired E -
attended 2,000 inquests. I suggest that the

 B.B.C. persuade him to give a bright talk on =H his experiences.--" Daily News."
= * *

=
" One of the Eskimo dogs, evidently dis-

- satisfied with the regular table d'hifite, found E
= his way to the roof of the wireless cabin on H
E the ' City of New York,' and fastened his
 teeth in the loop aerial of the radio compass," E
E we read in the " Birmingham Evening == Despatch."

it:= *
* * =

= " Broadcast political speeches go in at ens E
 ear and out at the other," says a writer. Tight- H
E fitting headphones seem to be the only ==E remedy.-" Humorist."
= * * * E.
= "It of f ten happens that a listener, after E
E having been perfectly satisfied with the de- H
g monstrated performance of a loud speaker, E

will purchase it, take it home, attach it to his H
H set, only to be disappointed at the results," -
= we read in the " Manchester Evening News." E-H Oh, very of -f -f -f -f -ten

* * * =
E Teacher (who is working, up to a lecture on E
 the wonders of radio) : ' Can any of you
- name something that talks, sings, and plays, E

but was not in existence twenty years ago ? " =
Handy Andy : " Yes'm ; oh, yes, ma'am."== Teacher : " What is it ? " E
Andy : " Me !"--" Radio

-1-
News." -=

E The Kentucky Derby was recently broad- =
H cast to England from station W G Y Schenec-
= tady through short-wave transmitters. Per- fil== sonally, we found the transmission decidedly ==
Tx_ " horse."

E-
5111111111111111111111M11111111H11111/11111111111111111111111111111,1111111T

TALKING OF RELATIONS.

you will have to bear the expense of con-
verting your charging arrangements for use
with A.C. I am happy to say that, in my
own case, the local electricity people treated
me most generously-or rather, fairly. But
we do not all live in Kent.

Astounding Discovery.
THAT well-known wireless paper, " Rey-

nolds' News," has made an important
discovery (exclusive to its readers), no

less than that it is advantageous to dis-
connect the " earth " lead from the set and
connect it to the negative L.T. battery
terminal. The fact that in most receivers
the " earth " terminal is connected inside
to the L.T. negative does not seem to be
known to the professor of radio who made
the " discovery." All he recommends,
therefore, in effect, is that you shorten (or
lengthen) the " earth " lead by an amount

Popular Wireless, June 8th, 1929.

equal to the connection between the" earth
terminal and the L.T. negative.

The Usual Practice.

PROBABLY
the reason why some people

have noticed an improvement when
they did this is that their particular

sets were not wired up in the usual fashion,
and the change was for the better. I ex-
amined seventeen circuits which were in
vogue in 1923. Thirteen showed the
"earth " connected to the L.T. negative,
and four showed it connected to L.T. positive.
'the practice is, to my knowledge, at least
twenty years old. However, as our friend
winds up by saying that we are all groping
in the dark, I trust that he will in due time
discover the " grid."

Where Did That One Come From ?
AT the recent conversazionc of the Royal

Society there was on view a wonderful
instrument for the instantaneous

visual direct reading of radio messageS. So
exquisitely precise is it that by its means
the direction of arrival of a single " atmo-
spheric " (or " x ") lasting forTthyoth of a
second can be determined to within a degree
of accuracy. It must be a great comfort to
know that an " x " which robbed you of a
word from America, arrived from the
N N F, for instance.

That Historic Event.
WT. (Slough), who has lively recollec-
. lions of' the great evening when

under the auspices of " P.W."
Senatore Marconi made a presentation to
Sir 0. Lodge, asks when we are going to
repeat the performance. Never, I fear. The
occasion was unique and those who attended
were privileged beyond belief, for it was a
great evening, even though Captain
Eckersley's voice echoed badly from the
opposite wall. The sight of those two great
men shaking hands and smiling at each
other was unforgettable and I doubt whether
a pleasanter affair was ever arranged by any
paper.

The Leclanche Charger.

H. L. M. (Harwick) provides more
details of his method of charging
accumulators by Leclanche cells.

If when he shuts the set down the accu-
mulator shows less than 1.97 volts he
connects up his primary battery and goes
to bed leaving the good work to proceed.
There is, of course, a heavy drain on the
primary, but this recovers after a rest. I
am still a little astonished, because Lee-
lanche cells arc seldom used for continuous
" loads " owing to their polarisation.

How It's Done

H.

M. strips the covering from large
. dry cells such as are used for bells,

punches holes in the zinc, and
immerses the cell in sal ammoniac solution.
Large P.O. pattern sac type Leclanches
give good results also. He does not recom-
mend the porous pot type ; using these he
finds that the zincs last about six weeks. I
quite agree with H. L. M. that to put one's
accumulator out to the average garage is to
court disaster. Luckily, I can charge my
own from the mains. To conclude, I accept
H. L. M's testimony, but I still feel that
the method is like a sheep suckling a young
lion !

ARIEL
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LET us then again summarise in the light
of the past analysis :

The ultra -long wave is dead. It
requires for its generation stations of a
very high capital cost ; the received signals
are interrupted by atmospherics, its use
for short distance communication between
mobile stations is for the same reasons
debarred. The long wave is useful for
certain point-to-point communications, par-
ticularly ship to shore working, because its
stability is great, .its attenuation small,
and the range required limited, and the
atmospherics not bad enough greatly to
hinder communication. Medium waves are
good for limited direct ray or ground ray
services, particularly telephony which in-
cludes broadcasting. In general, telephony,
particularly broadcasting, must depend
upon direct ray service. The electrified
layer, responsible for world-wide com-
munication, is, as has been before stated,
variable, and the strength of the rays
reflected from it is always variable.

Fading Prevents Fidelity.
This does not matter for telegraphy

signals, because, provided they are always
stronger than a minimum it does not matter
how much stronger. Telephony is a different
matter and, particularly for broadcasting,
a fading signal is no good as it does not
represent fidelity. Fading may without
special precautions produce distortion, and
therefore the indirect space rays ,have
to be treated speciVy at the receiver even
for telephony. Short waves are excellent
for very short point-to-point services with
telephony and telegraphy, and have some
possibilities of application for telegraph
services via the indirect ray over long
distances. Ultra -short waves are wholly
suitable for world communication by
telegraphy, and are being developed for
world telephone communication.

Problem of Separation.
Before approaching the actual -Washing-

ton Conference another point has to be
appreciated, and that is that different
services take up a certain portion of the
wave -length gamut or frequency gamut
available. We have available, say, from
13 kilocycles per second to 30,000 kilocycles
per second. Let us consider the short-
wave band from 40 to 200 metres. This is
from 7,500 to 1,500 kilocycles. Each
transmission takes up a certain number of
kilocycles. Broadcast telephony for good
quality requires in practice 10 kilocycles in

SOLVING
VELENGTH

PROBLEMS
be-

CAPT PP. ECKER S LEY KLEE
(Chief Engineer of the B.B.C.)

3. --FUTURE DEVELOPMENTS.

21111111111111111111111111111N11111111MB11111:11111111111191111111111111E

 This is the third and last of a short g_
series of articles dealing with the in-
tricate question of international wave-

.=.". length appropriations in a popular
and most interesting manner. Cap-
tain Eckersley exercises his gifts of
clear explanation and fascinating 7=-

E writing to their utmost in this special
article.
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all, each station, if they are a fair geo-
graphical distance apart, works without
interference with another 10 kilocycles
apart. Thus we could get 7,500-1,500
divided by 10 = 600 broadcasting stations

might be contained in the short-wave band.
Properly equipped telegraph stations ought
to occupy about 0.5 kilocycles, and so
the. short-wave band could contain 12,000
stations ! The table below gives this in detail :

Bureaucrats at Washington.

It is somewhat amazing to find that we
could, in theory, contain 51,000 -odd tele-
graph stations between 40 and 10 metres,
and only 40 between 23,000 and 10,000
metres, but so it is. But there are many
things which have to be considered besides
these numbers. We have to realise the
conditions of operating, the complication of
building stations for very short waves

Band. Wave -length
limits.

Kilocycles
available. '

No. of Stations Possible.
Broadcasting.

10 kc.
Telephone.

5 kc.
Telegraph.

0'5 kc.

Ultra Long
Long .. ..
Medium ..
Short .. ..
Ultra Short..

23,000-10,000
10,000- 1,000
1,000- 200
200 - 40

40- 10

13 - 33'3= 203
33'3- 333 = 300

333'3- 1,500 = 1,277
1,500 - 7,500 = 6,000
7,500 -33,333 =25,800

2
30

130 (say)
600

2,580

4
60

260
1,200
5,160

40
600

2,600
12,000
51,600

between 40 and 200 metres. A commercial
telephone station requires in most cases
5 kilocycles and 30 telephony stations

Captain Eckereley's pipe is almost as well-known
as Mr. Baldwin's and certainly quite as close a personal

companion.

under conditions off mobile reception and
-transmission, obsolescence and so on.

The Conference at Washington met,
however, with a full knowledge of all these
facts. The Conference was composed of
men from all over the world, who must have
known these facts if they had taken account
of their technicians. The delegations were
headed in many cases by technicians, but
they were, of course, composed in practic-
ally every case of bureaucrats-men used
to administration, and not often actual
large-scale operation of wireless. There
has been no similar conference in the world
before, the 1912 Convention concerned, itself
purely with wireless and safety of life at sea.

Useful Work Done.

Decisions were finally come to, and the
result of the work done by the Conference
in the all-important matter of wave -length
allocation is set out in the accompanying
table.

I am certain that the result cannot be
criticised from an administrative point of
view. It is admirable. It is the result of a
series of long -debated compromises. Most
things have to be based on compromise
eventually, like the automatic carburetter,
which automatically gives the wrong mix-
ture at all speeds-but which works.

(Continued on next page:}
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SOLVING
WAVELENGTH

PROBLEMS.
(Continued from previous page.)
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I am certain, however, that a technician
could find and does find much to criticise.
but, of course, purely from the technical
angle. Firstly, it might be justly said that
the Conference was not technically inspired.
No one went, I feel (and I was there), with
the idea that there was a Heaven-sent
opportunity to set the house in order on a
sound technical basis. Problems were
acute. The new (toy ?) broadcasting was
clamouring for wave -lengths for its rapidly
expanding activities. The great Peace
having been signed less than a decade ago,
the fighting services wanted a large share
of existing facilities. Flying wanted waves
for its uses, and its technicians were not

devices such as the " radiophares " re-
cently built on the basis of a technique
20 years old (spark), wished for facilities
to continue as of old. Many wanted few
rules, and talked of fettering development
by a too -rigid ruling out of available space,
others vaguely wanted to grab all they
could for future development. Few en-
visaged the whole as a world problem
capable of resolution in terms of sound
technical reasoning. Such is my humble
opinion. I am not saying that any one
delegation could have brought about my
ideal ; I am saying, however, that if the
majority had been inspired by the view
that this world problem was wholly
technical (in its collective sense), more
might have been done. One must not make
such wide generalities without the support
of facts.. For this reason let me analyse
the problem.

The Gifts of Washington.
Now we see the same mobile service and

fixed service and broadcasting. Let us only

STATION RADIO ROMA.

The transmitting plant of the Rome broadcasting station. It is situated at Torre Nova some little distance from
the capital. The call -sign is I R 0 and the station operates on 445 metres with a power of 3 kw. Radio Roma
comes over very well and can be heard in this country during the hours of darkness on quite ordinary sets.

in a position to use the latest technique.
Shipowners, being truly conservative, saw
no necessity to change what was almost
a tradition, the use of spark sets which
represented a technique 20 years old.

Individual Interests.
Besides which, trade being bad, and no

sinking fund being put aside for obsolescence
of a small part of their equipment (in spite
of recent war freights), they saw themselves
potentially involved in a tremendous
expenditure.

Commercial firms operating wireless ser-
vices, where the wire ought to have
served, and which were strictly speaking
s.acillary to wire services, still wished to
see their profits. Safety of life at sea,

consider the short and medium and lona.
waves, and analyse the gifts of Washington.

I have calculated roughly that mobile
services get about 2,500 kilocycles, that
fixed services get the same. Broadcasting
gets about 1,000 kilocycles which is useful
to it. The total available is 7,500, and we
have accounted for 6,000, the remainder
goes to short-wave broadcasting (which is
no good to it), but which may come in for
inter -linking national services later and to
amateurs,

The Lion's Share.
There is in this wave -band about 6,500

kilocycles available. I have made a rough
analysis and find 2,500 kilocycles for fixed
services, 2,500 for mobile services, 500 for
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amateurs, and 1,000 to broadcasting. This
means that, as fixed and mobile services
are mainly telegraphic, that there could be
say 20,000 fixed telegraph stations and,
allowing a greater margin for mobile services,
10,000 mobile stations in any given
continent. On this basis also we can have
only 100 broadcasting stations. (These
calculations are rough, and give only the
order of quantities).

It seems, however, that the lion's share
is given to fixed and mobile stations,
while poor broadcasting has to make com-
promise after compromise on account of its
restricted wave -band.

A Commonsense Re -arrangement.
Now suppose Washington had founded at

any rate A. forward policy, what might it
have done? In my opinion, and because
broadcasting relies upon direct ray services
and suffers -from all sorts of difficulties on
that account, broadcasting should have
been given the proinise for the future of a
wave -band of from 200 to 2,000 metres,
allowing 1,500 to 150 kilocycles, i.e. 135
stations in all.

This' is only a gain of 35 per cent, but
the long waves are very valuable, and
with one station one can cover huge
areas necessary for broadcasting unnecessary
for point-to-point services.

Mobile and fixed services could be con-
tained between 40 and 200 metres and
2,000 metres upwards. Why not with the
will so to do ? Ships should use waves
between 150 and 200 metres, because we
have seen that over sea these waves are as
valuable as 1,500 and 2,000 metres over
land.

With tonic train and valve receivers
there should be no difficulty with the 500
channels available with 1 kilocycle differ-
ence between, and a calling wave on one
particular channel for one particular shore
station and an automatic watch on an
S.O.S. wave, etc.

These things can he done even though
there aro difficulties. Civil aviation could
use waves about 2,000 metres for tele-
phony with larger aerials. The waves
are excellent for mobile services of all
sorts involving small aerials and working
small ranges. For larger ranges and
2,000 metres and upwards, waves are
valuable on C.W. suffering little attenua-
tion.

Eliminating Morse Intefterenee.
It would be better, if this were ebjectel

to, to give up 35 waves at the bottom of
the broadcasting hand, and have 100
waves below 2,000 metres separated by 10
kilocycles, than to retain these low waves
and not have the lona. waves.

My plan has the advantage,' too, of not
uniting together telegraphy and broad,
casting services, so that the listener is sub-
jected to the everlasting interference from
Morse. It is wrong, in my opinion, to con-
tinue on a basis of the status quo and the
disregard of technicalities such as are now
so well known.

There is to be a new " Washington " at
Madrid in 1932. It is to be hoped that this
proposal will merit some consideration by
Governments. It may not be the official
view of our Government nor even of the
B.B.C., it is simply my point of view as a
technician for a moment basking in the
sunshine of a dream of an autocracy and
unhindered by the necessity of argument.
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IT is a long time now since the original
1 two -electrode valve was invented by

Sir Ambrose Fleming, and it is also a
considerable time since Dr. Lee de Forest
took that valve and made his world-re-
nowned improvement by putting in the
grid and thus giving it another electrode.

Since those days all sorts of weird and
wonderful valves, having, three, four, five,
six and even more electrodes have been
made, but it is only recently that the four -
and the five -electrode valves have been
placed upon the British market for use in
ordinary receivers.

The S.G. Valve.
The four -electrode valve, with two grids

and a plate, has been known for some
time, and has been used in more or less
freak circuits, with quite a considerable
amount of success, but it is to the screened -
grid valve that the real honour must be
given where four -electrode valves are con-
cerned, for this valve has very nearly revo-
lutionised high -frequency amplification,
and has, for the time being at any rate,
thrown other H.F. valves completely into
the background.

The screened -grid valve consists, as
probably most of you know, of the ordinary
filament, followed outside by the ordinary
grid, then by a special screening grid and
then by a plate. The screening grid is
connected to H.T. positive and serves not

EECTRODE
VALVES

Some details concerning the latest advance} in valve
design - the Screened -Grid and Pentode Valves.

By G. W. EVANS.

only to assist
the electrons on

.4 u.-", their way be-
tween filament

and plate, but also to isolate the plate from
the ordinary grid to a very large degree,
and thus prevent inter -electrode capacity-
coupling.

Thus the screened -grid valve does not re-
quire neutralising, and owing to this screen-
ing effect very high magnification can be
obtained with perfect stability, each stage of
screened -grid amplification giving about one
and a half stages of amplification as supplied

amigeggsawasmatiow
_ _

The " Pares" screened -grid valve holder (Parouss1).

by the ordinary H.F. neutralised type.
FolloWing on this. valve we have also

other multi -electrode valves, including the
Loewe, in which complete .stages of ampli-
fication arc enclosed in one vacuum tube,

SOME SCREENED -GRID AND

and then the five -electrode valve com-
monly known as the Pentode.

This consists of the ordinary filament
and grid, then outside the ordinary grid a
second grid, and then a third grid outside
grid No. 2 and finally the plate.

The ordinary grid is connected to the
input in the usual way, the next grid is
taken to the H.T. positive terminal, and
the third grid is connected to the filament in-
side the valve.

Most readers will be more or less familiar 
with the pentode's peculiar characteristics
of exceedingly high amplification factor, and
fairly high impedance.

Properly -Designed Circuit Essential.
It is not a valve that should be used hap-

hazardly. It has its own peculiarities, one
being that its grid biasing for best results,

is usually very critical, another being that a
special output circuit is necessary, in order
that the impedance of the valve shall be
suitable matched, and that good reproduc-
tion over the whole of the musical scale
shall be obtained.

If the output, circuit is not correctly
designed and the valve is placed straight in
the loud -speaker circuit, they; one is liable to
get more reproduction of the high notes than
is the case with the average output valve
and a corresponding loss of bass, which
gives the reproduction a very unpleasant
quality.

Given the proper output circuit, correct
grid bias, and sufficient H.T. current the
pentode can be an exceedingly useful valve.

PENTODE VALVES.

Six of the most noted multi -electrode valves. The A.C. (Mains) Cosmos screened -grid valve, B.T.-H. and Six -Sixty screened -grids, the Mullard " Pentone" Cossor
screened grid and (Want Pentode.
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New Wave -length Re -Shuffle.
rTHE application of the Prague Plan on
1 June 30th will involve a number of

important changes in -British broad-
casting wave -lengths. The ten waves now
permanently allotted to the B.B.C. will be
redistributed with an eye to the advent of
the Regional Scheme. Daventry 5 X X
remains on 1,562'5 metres ; Manchester is
Riven 479 metres in place of its present wave
of 378.3. Manchester's new wave is re-
garded as the best of the lot. Daventry
5 G B is given 399 metres instead of its
present 482.3. London is changed from 358
to 356. Cardiff substitutes 310 for 323.2.
Glasgow gets 377 in place of 4014. Aber-
deen's recent good luck still holds, the
exclusive wave of 301 taking the place of
311.2.

Newcastle goes up from 243.9 to 261,
which should considerably improve the
service on Tyneside. But in September,
when the new London Station begins
working, Newcastle will change again, pro-
bably joining the national common -wave
stations that work on 288.5. Belfast drops
from 302.7 to 242. Leeds descends from
260.9 to 200, which is an international
common wave. Bradford goes on the
national common, 288.5, which will then be
carrying as well Bournemouth, Dundee,
Edinburgh, Hull, Liverpool, Plymouth,
Sheffield, Stoke, and Swansea.

The B.B.C. swear that this will be the
last wave -length shuffle except for local
adjustments caused by the introduction of
twin -wave -length working. Listeners will
notice the change mostly in Leeds where new
coils will be necessary. In the autumn,
when Newcastle joins the national common,
there should be improved distribution on
Tyneside, but practically all local pro-
grammes will disappear in favour of London
ones. The demobilisation of the local
B.B.C. staffs north of the Tweed proceeds
apace. By September there will be only three
or four broadcasters in Scotland. With the
development of concentration there is less
and less for local staff to do.

LATEST BROADCASTING NEWS.

" Mr. Cinders " on the Air.
Although relays from the stage of London

theatres are now frequently included in
vaudeville programmes, it is some time since
listeners heard an excerpt from the stage
production of a musical comedy. A few
years ago outside broadcasts of this type
were considered high spots in the broadcast
programmes and though, of course, still
very enjoyable, they are not so outstanding
as formerly, so great has been the all-round
advance of studio work. Nevertheless,
many listeners will look forward with
pleasurable anticipation tk, the broadcast

of an excerpt from the musical comedy,
" Mr. Cinders," which is doing good business
at the Adelphi Theatre.

The relay will take place on Friday
evening, June 21st, when for thirty-five
minutes, between 8.25 and 9 p.m. listeners
will hear some of the best items of the show
including " True to Two," " I Want the
World to Know," and " One Man Girl,"
sung by Jack Melford and chorus, Basil
Howes and Lorna Hubbard, and Binnie
Hale and Bobby Howes.

Care and Maintenance.
The first of a series of fortnightly broad-

casts to be given by 5 G B during the
summer from the Jephson Gardens Pavilion,

HOW VALVE HOLDERS CHANGE.

Yew shapes and types
of holders must he de-
veloped to accommodate
the queerly -shaped
valves of to -day, and
this photograph shows
one of the new Peto-
Scott screened -grid

valve holders,

Leamington Spa, takes place on Sunday
afternoon, June 16th, when a concert by
the band of the 17/21 Lancers will be heard.
This famous regiment, formed in 1759,
owes its existence to Lieut.-Col. John Hall,
who brought home the despatches of
victory at Quebec. His reward was the
honour of forming the regiment.

Dunlop Music.
Besides being engaged in the manufacture

of motor -car tyres, the firm of Dunlop has
an excellent works band, which rehearses
in its own time, at Fort Duulop on the out-
skirts of Birmingham. Full advantage is
taken of professional tuition, and during its
five years' existence the band has become
very proficient. It has, however, not yet
appeared before the microphone, but this
little matter is to be remedied on Saturday,
June 22nd, when it will play for 5 G B
listeners.

Captain Wood's Farewell.
Captain F. W. Wood, whose retirement

from the joint post of Director of Music
of the Scots Guards and Senior Director of
Music of the Brigade of Guards was recently
marked by a dinner given by Scottish
societies in London, will conduct his famous
band for the last time in Kelvingrove Park,
Glasgow, on Thursday, June 20th. For
thirty of his fifty-one years' service with the
Guards, Captain Wood has been bandmaster,
his career being as successful as it is lengthy,
Unfortunately, it is not possible to broadcast
the final performance on June 20th, but
arrangements have been made for listeners
to hear for the last time the band of the
Scots Guards under his direction when it
plays in the Kelvingrove Park on Sunday
afternoon, June 16th.
The Searchlight Tattoo Again.

The Aldershot Command Searchlight
Tattoo, from which for several years past
listeners have enjoyed extensive excerpts,
is to be broadcast again this year, the date
selected being Tuesday, June 18th, It is
hardly necessary to give elaborate details
of the function which, for broadcast pur-
poses, is to begin at 9.35 p.m. and go on
until a few minutes before 10, and after-
wards restart at 10.47 and continue until
midnight. There will be the usual music by
massed bugle bandS, massed drums,, and
massed bands, with a Highland episode and
a grand finale,

A

* *
TECHNICAL NOTE5. By Dr. J. H. T. ROBERTS, F.Inst.P.

WHY VALVES BURN OUT.
CARE AND MAINTEN7NCE-HEATING CURRENT, ETC., ETC.

Why Valves Burn Out.
T HAVE been asked to say something as
1 to the various causes which contribute

to shortening the life of a valve. As I
suppose the great majority of wireless
listeners now use, valve sets, the question
of the care and maintenance of valves is
one which is of very general interest.

The coming of the dull-emitter-and the
very dull emitter-type of valve has largely
done away with the danger of actually
burning out the filament under operating
conditions, that is, apart from accidental
short-circuits and similar causes. In the
old days-it seems the old days, although
I suppose it is not more than four or five
years ago-when bright -emitter filaments
were the order of the day (consuming any-
thing from .7 to 11 amperes), and when the
filament was operated in a really incan-
descent condition there was always the
danger of applying a little extra current
which just put it over the mark."

Apart from this altogether the life of any
filament, whether a valve filament or that
of an incandescent electric lamp, is very
much shortened as the operating tempera-
ture approaches nearer to the fusing point.

Heating Current.
However, as bright -emitter filaments

have had their day, there is little point in
considering them any further, and we may
better turn our attention to the dull -
emitter type.

With this type the actual operating tem-
perature is far away below the fusing point
of the metal of the filament and therefore,
apart, as I said above, from accidental
causes, there is no reason why a dull -
emitter filament should ever be burnt out
by passing too large a heating -current
through it. Perhaps this statement should,
be subject to certain modifications which I
will discuss presently. grg

(Continued on page 432.1
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A ND anything else ? " says the dealer,
assembling your components on
a sheet of brown paper.

" Oh,yes " answer." I want. you
three valve holders ! "

You have been careful to ask for a blank
transformer, dash coils, and an asterisk
resistance -capacity coupler, for you know
these makes are well -made and will ensure

good results.
Are you as care.
ful about your
valve holders ?
A valve holder
to you is per-
haps just a valve
holder. " They
are all as good
as one another ! " you may say, and
be content to take anything that is
offered to you.

Don't you believe it ! I have had
valve holders through my hands for
test that were quite capable of nulli-
fying all the special advantages of
some particular components used with them,
and, it may be said, they have not always
been any cheaper than the good and reliable
makes.

On the left we see the
Linen rigid type of
holder, while below is
the Lotus anti -micro -

ghouls holder.

The Two Types.
Unfortunately, whether a valve holder is

good or bad cannot be found from a cursory
examination. Let us get together for a
few minutes and see what we require in a
valve holder, and where it may " let us

down " if it
is not of re-
liable make.
And perhaps
the informa-
tion given
here may en-
able you to
remedy that
mysterious
a n d inter-
mittent fault
which h a s
been worry-

ing you.

A five -pin valve holder specially
made for either ordinary valves
or the new A.C. 5 -pin valves
that are to become standard.
The bolder shown is a Harlie,

ve Holders
Do you choose your valve holders with the same
care as you do your other radio components ?
This article tells you what to guard against and
what to look out for in these small bpt important

sections of the wireless receiver.

By PERCY W. HARRIS,
(Editor, "Wireless Constructor.")

There are two kinds of valve holder
available to the home constructor-the
rigid, and what is generally termed the
" anti-mierophonic." The rigid types are
usually cheaper, they can be made to
occupy a slightly smaller space, and they
can also be quite as efficient electrically as
the best anti-microphonic types.

An Important Advantage.
The anti-mierophonic type of holder

suspends the valve on some form of spring
mounting and more or less effectively
isolates it from severe shocks transmitted
through the" baseboard and from the ininOr
vibrations Which Set tip - micrephenie
troubles.

Another advantage-to my mind one
of the most important, although it is rarely
mentioned-is that the flexibility of the
portion of the holder into which the pins
of the valve are inserted, prevents the pins
and base being severely wrenched if the
valve is carelessly withdrawn from the

These two holders
are the " Magnum"
and the Pye, both
of the anti -vibration

variety.

socket. With a
rigid holder a
slight sideways
pull on the valve
may break the
bulb from the
base, bend the
pins and make
them difficult
of insertion on future occasions.

In an experimental set, where
valves are taken out and replaced
at frequent intervals, this advantage
is one not to be forgotten.

Most valve holders nowadays
have small brass or bronze tubes
embedded in a bakelite moulding,
the pins of the valve making
contact with the insides of these tubes.
Sound electrical contact must be made
between each of these tubular sockets
and the soldering lug, or the terminal to
which its connecting wire is joined, and
considerable ingenuity is displayed by
the different makers in designing good
holders to give sound contact.

All of the leading makes arc
quite effective in this regard,
and if you choose a valve

holder of a well-known brand you are very
unlikely to be let down in this way, but
some valve holders of foreign manufacture
are so poorly made that contact between
the actual socket and the scOltiering lug or
terminal is very poor. I have on more
than one occasion actually found insulating
material b e -
tween the two
parts !

If you have
doubts about
your valve
holder, exam-
ine it carefully
to see that
good,, sound
contact is
made between
the soldering
lug or terminal
and the por-
tion of the holder with which the pin makes
contact. In the anti-microphonte varieties
the current has to pass through some sort
of spring or flexible connection and one
make of holder is so ingeniously designed
that the soldering big, spring and contact
tube are all in one piece.
Good Insulation Essential.

Other good makes ensure certain contacs
by soldered connections, while still, othert
have good firm pressure contacts, the
contact surfaces being relatively large.

Not only must we have good contacts
between soldering lugs and terminals and
the actual sockets, but we must be sure that
the insulating material is really insulating.,
not only between the filament sockets
but between grid and filament, 'grid and
plate, and plate and filament sockets.

All black ma-
terial is not a
good insulator
and in some un-
branded pro-
ducts I have
found consider-
able leakages.

This is a Bowyer -Lowe ant: -
vibration, low -capacity

holder.

Two more good examples
of modern valve holder
design are to be seen here.
On the left is one of the
"Benjamin" models,
while below is the
"94.8.," a popular

product.
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VALVES FOR A.C.
MAINS.

If you have A.C. Mains you can run your set completely
from the electric -light system. Details of the special
valves for this purpose are given in this interesting article.

By G. P. KENDALL, B.Sc....... ......
1-F you were to
I ask an electri-

cal engineer
whether he
thought it a good
idea to design an
electrical appli-
ance to be used
with batteries, he
would probably
smile broadly and

reply by asking you what you thought the
public electricity supply was for ? When
you look at it in this light, it does seem a
rather strange proceeding to run so modern
a thing as a wireless set with batteries in
this twentieth century, doesn't it ?

That is only one way of looking at the
matter, of course, and it would be easy to

make too
sweeping a
generalisa-
tion about
it if we did
not keep a
number o f
other f a c -
tors in mind.
For exam-
ple, we must
rem ember
that a very
large pro-
portion o f
the users of

wireless sets have not got electricity laid
on at all, and so cannot be expected to
take much interest in " all from the
mains " talk.

The Marconi version of the new
type of mains valve holder.

Standardising Difficulties.
Again, there is the point of view of the

designer of sets, who must turn out re-
ceivers which can be built and used by
anyone who so desires, whether or not the
mains are available, a problem much com
plicated by the fact that we have such an
extraordinary variety of different electric
mains supplies in this country. The
question of cost enters into the matter to
some extent, too, for although mains -
operated sets are mostly very cheap to
run, their first . cost is necessarily rather
higher than the battery -driven type.

!
Evidently, then, we must not hastily

assume that the mains - driven set is
necessarily the only one worthy of con-
sideration just yet, but'all the same it is
a very attractive type to those who have
the mains available, and a very interest-
ing one.

On direct -current supplies, of course, the
matter is in some ways much simpler,
because we can use the ordinary types of
valves and run their filaments in series
straight off the mains through a suitable
resistance adjusted to pass the right

4

current. Quite a number of successful
schemes have been worked out for doing
this, and many such set designs have been
published of late.

Where the supply is an alternating one
we can no longer use ordinary valves,
because we should get too much hum.
Special types are required, and it is the
purpose of, this article to give you very
briefly a general idea of the working and
uses of those now available.

Directly -Heated Filaments.
Probably the easiest type to understand

is the one known as the directly heated "
variety, which is actually the most recently
developed. These valves are really very
much like the ordinary battery type, having
very much the usual arrangement of fila-
ment, grid and plate. Where the difference
comes in is in the filament, which is very
short and. thick, and consequently requires
quite a large current at a very low voltage.
The idea is to produce a filament which
heats and cools relatively slowly, so that it
shall not respond to the rapid changes of
the alternating current, which would other-
wise produce a hum.

The only valves at present on the market
of this type are the Marconi and Osram
" Point 8 ' series, which all take .8 amp. at
8 of a volt for their, filaments.

Their characteristics are very similar to
those of battery valves, and the types at
present available are these : H.F., R.C.,
and small power. A screened grid is
expected to be added to the series almost
immediately. The low voltage A.C. for
their filaments, of course, is derived from

The original baseboard -mounting
Cosmos A.C. valve holder.

A three-valver run completely from (he mains. It incorporates the new
Cosmos S.C. A.C. valve together with a detector and L.F, valve, also of the

indirectly -heated cathode variety.

a small step-down transformer or from a
special winding incorporated in the main
transformer.

The first type of A.C. valve to be pro-
duced and marketed in this country was
the " indi-
rectly- heat-
ed" form,
which is not
quite so sim-
ple to under-
stand. Here
we have a
rather dif-
ferent s y s-
tem of con-
struction.
The equiva-
lent of the
filament is now a little metal tube which
is specially prepared to emit the necessary
stream of electrons at a comparatively low
temperature.

The Indirectly -Heated Cathode.
Inside this tiny tube is- arranged a little

beater element which is run with low voltage
alternating current, and only warms up
the " filament " (more correctly called the
" cathode ") indirectly. There is no
actual connection between the heater
and the cathode, hence the hum difficulty
is not a serious one with this construction.
Examples of these valves are the Marconi
and Osram " K.L.l " and " K.H.1" valves,
the new Cossor series which is just being_
introduced, and the Cosmos range.

The current required by the heater is
fairly large, but since it is at only a low
voltage a step-down transformer is used,
and so the actual consum,ption from the
mains is quite small. In the Cosmos series,
for example, the heater requires one ampere,
but this is at only 4 volts.

Remarkable Characteristics.
The characteristics of the indirectly -heated

cathode variety can be made extremely
good, partly as a result of the large supply
of heat available. Taking the Cosmos range
as an example once more, we are immediately
struck by the very high amplification factors
of the valves in relation to their impedances.
The power valve, for instance, has an im-

pedance of only 2,500
ohms, yet its amplifi-
cation factor is as high
as ten.

This type of. A.C.
valve requires a special
form of holder, since
there are five connec-
tions to be made, i.e.
two for the heater,
and one each for the
plate, grid and cathode.
The holders used up to
the present have been
rather different from
those of ordinary
valves, and hence the
A.C. type has not
been interchangeable
with the battery kind
without the use of an
adapter. It is learned,
however, that a new
fitting will be stan-
dardised in the near
future which will
9vercome this diffi-
culty.
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7X;DEPEN"
T

S the pentode worth while ? The enquiry
is a natural one, and is always asked
sooner or later about any new develop-

ment, once one has got over the first novelty
-that novelty being in this ease a low -
frequency amplifying valve which gives us
nearly as much magnification as two
ordinary L.F. stages. The answer in this
case seems to be that it all depends on what
you want to do with the valve. In a number
of special eases it is undoubtedly proving
exceedingly useful, and one of those special
.cases is to be found in short-wave work.
Here one of the main difficulties is to secure
powerful amplification and at the same time
maintain a relatively quiet background for
the signals that you are trying to hear.

Two ordinary I..F. stages are apt to be

If FC 704

rather trying to ;se when one is attempting
to receive the desired signals on headphones.
A good deal of noise and mush will often be
heard, some of which appears to be picked
up in the intervalve couplings and the
wiring and some no doubt is due to slight
imperfections in valves, components and
batteries. If, therefore, we can greatly
increase the amount of amplification of only
a single stage we are evidently likely to
benefit to a certain extent, and this
expectation is borne out in practice when
we come to try a pentode valve for the
purpose.

A Favourite Circuit.
As a matter of fact, some extremely

effective little sets can be arranged for
short-wave work with a pentode for the L.F.
side, and the combination of a detector and
a pentode L.F. stage seems likely to become
Something of a favourite with the more
experienced:- short-wave listener. We have
accordingly prepared a special design on

* ......... -..--/- -4.--..- -4,- -.1--41- 4.--.--.. *
A neat little design which incor-
porates that extremely useful circuit,
the detector and pentode, which is
rapidly becoming a favourite for

Ishort-wave work. Special devices
are included which ensure easy
operation and high efficiency on short
waves, while if suitable coils are in
serted the set will work excellently
on the ordinary broadcast and long

waves.
Designed and Described , by the

" P.W." RESEARCH DEPT.
* ...--.......- .....- ..-40-0-4.-....-0--.........--..--....... *

these lines, incorporating a number of
modern features, which we are presenting

this week, and we can strongly
commend it to the notice of
the man who wants a highly
efficient short - waver which
can be depended upon to give
really good signals whenever
conditions are at all passable,
and moreover to give him
loud -speaker reception from
such stations as the American
short -wavers whenever they
are com-
ing in
with any
degree

of strength.

Throttle Control,
The circuit chasers

for the receiver is
something of a favour-
ite for short - wave
work, and is one often
used by our short-wave
expert, who is known
to readers of " P.W."
as " W. L. S." The
mails interest naturally
lies in the detector
portion, and there are
one or two special de-
vices here calling for
explanatiOn. The cir-
cuit is a fairly Straight-
forward form of react-
ing detector, reaction
being of the throttle. -
control type in which
the reaction coil is

directly in series in tht
anode circuit of the
valve. The necessary
operating control is
obtained.by means of a
small variable reaction
condenser shunted
straight down to fila-
ment and acting as 'a
bypasi across a high.
frequency choke which
would otherwise pre-
vent the circuit from
giving reaction effects.

Two alternative
methods of coupling
the aerial are provided,
the simplest of these
being to connect the
aerial lead to terminal
Al, which gives the
necessary coupling
effect to the tuned grid
circuit through a semi -
variable condenser of

the compression type mounted on the base-
board. By turning this to various small
values you will soon find a setting which
gives good results on the average aerial.

The Coupling Arrangements.
The other method is to connect the aerial

to terminal A2, in which case we have the
usual scheme of a so-called aperiodic aerial
coupling coil, this being the one indi
cated at an angle in the diagrams. Here
again a little adjustment of coil s'zes is
usually needed to get the best results on any
given wave -band, possibly with a little
adjustment of the coupling between the
aerial coil- and the tuned secondary
(The socket is to be fastened to the
baseboard by means of only one screw, so
that it can be moved to a different angle if
desired. To enable this to be done, do not
forget to wire up the socket with flex instead
of stiff wire.)

The set uses standard short-wave plug-in
coils, which of course are extremely con-
venient and flexible in use. The scheme has
the further advantage that by inserting
ordinary broadcast coils you can use the set
as your standard broadcast receiving outfit.

(Continued on nest page.)

In this view you will see that the L.F. transformer is connected up in the
special fashion shown in the circuit diagram, with a 30,000 -ohm feed resistance.
Note : This scheme only applies to the particular transformer shown (see

text on this point).
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(Continued from previous page.) t....
To make it more convenient still in this dual
capacity we have made provision for altering
the effective tuning capacity of the variable
condenser. This is done by providing a
fixed condenser of -0001-mfd. capacity on
the baseboard and a special little device of a
plug and socket on the panel for short
circuiting it when not required.

Making Tuning Easy.
Thus, when you insert the plug in the

socket this condenser is shorted and you
have the full -0005-mfd. capacity of the
tuning condenser available for the broadcast
waves. When you desire to Work on the
lower waves you simply pull the plug out of
the socket and tuck it doWn out of the way
so that it shall not be too near your fingers
when operating the set, and you then have

.a tuning capacity which is in
effect a little less than -0001-
mfd. main-num. This still
gives quite a good tuning
range for each set of coils on
the low waves, and makes
tuning very much less sharp
and critical.

Passing on to the low -fre-
quency side of the receiver
you will see that we have a
stage of transformer -coupling
feeding on to the grid of the
pentode valve, and here we
have a choice of two different methods. In
the original set we used one of the new R.I.
" Hyperinu " transformers, which can be
employed in two different ways. In the
first method the transformer is connected
up in just the ordinary manner, the primary
being connected to the anode circuit of the
detector valve and the secondary going to
the grid and grid bias of the pentode valve.
This gives maximum amplification, and for
these connections you will understand that

i
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you can use any good make of inter -valve
transformer.

These connections are best if your main
interest is in the low waves, where plenty
of amplification is the greatest consideration
rather than absolutely the last word in
quality of reproduction. After all, short-
wave signals are not as a rule obtainable at
very perfect quality as a result of what is
called night distortion " and other factors,
and so it is not very much use trying to

obtain an absolutely
B.B.C. standard of
quality.

If, on the other hand,
you are intending to use
the set largely for broad-
casting, with short
waves as an occasional
diversion, it is interest-
ing to note that you
can use this transformer
with a different set of
connections which gives
more perfect reproduc-
tion than the ordinary
scheme, the actual stan-
dard obtainable being
extraordinarily fine.

Alternative Schemes.
You will understand

that this special method
of using the new trans-
former is intended to
give extremely perfect
amplification but slight-
ly less magnification
than the other scheme,
hence it is recommen-
ded to the man who
wants the set mainly
for normal broadcast
purposes, where high
quality is available in
the tPanmission, rather
than for short - wave
work where our main
interest is extra high
amplification. The chief
difference is in fidelity
of reproduction of the
lowest bass notes, which
of course is of little im-
portance on short waves.
Using other makes of
transformers, of course,
the point does not arise
and you will connect up
in the usual manner.

The special method
calls for the use of a
39,000 -ohms anode resis-
tance and a 1-mfd. con-
denser. It is actually
shown in the full wiring
diagram of the set. For
(Continued an next page)
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the benefit of those who want to connect up
this transfOrmer in the ordinary fashion, or
who wish to use some other make, we are
also reproducing a small wiring diagram of
just this particular portion of the layout,
showing the normal method of connection,
and this you will find quite easy to follow.

Turning to the pentode valve and its
circuits, you will note that there is a small
flex lead coming from one side of an H.T.
fuse and this, it should be explained, is
intended to be connected to the terminal on
the side of the valve base. In the anode
circuit of the pentode you require one of the
special output transformers which are now
on the market for the purpose, the. one we
have used being again of R.I. make. On
this transformer you connect the anode of
the valve to the P.1 terminal, while the P.0
terminal goes to H.T. +.

Adjustment of Ratio.
The transformer has various secondary

terminals which enable you to obtain a
number of different ratios to suit your
loud -speaker or 'phones, and so on, and to
permit the necessary variations to be made
we have indicated flex leads from the 'phone
terminals to the transformer. These flex
leads should, be connected to various pairs
of secondary terminals in turn until you
find the particular pair which gives the best
results in your case, whereupon they can be
tightened up and left permanently. Other

makes of pentode output trans-
former can, of course, be used
if desired, with a suitable slight
modification of wiring.

The rest of the circuit is en-
tirely standard, and we can
now go on to the more impor-
tant details of the operating
adjustments. First of all there
is the choice of valves, and this
is extremely important if you
want to obtain the best results
on short waves, where smooth
reaction is so essential.

Choosing a Detector.
This really comes down to

a question of choosing a good
detector valve, and here you
will find the newer types of
two-volters to be particularly
fine. One of the H.F. type,
with an impedance of about
20,000 ohms, is usually very
good, but if you happen to
have an R.C. type on hand
this is also worth trying, be-
cause a certain number of them
give particularly smooth re-
action effects. H.T. voltages
will be best at the usual figures of somewhere
about 30 to 60 volts on the detector (ad-
justed to give the smoothest possible re-
action), and perhaps 100 volts on the L.F,
terminal. A figure of 120 volts or perhaps a
little more is advised here if the set is being
used for loud -speaker work on the ordinary
broadimst waves. About 100 volts is ample
for short waves, however.

Next, about coil sizes. The aerial coupling
coil you will generally find should be of a

very small size, other-
wiscyou may havedif -
ficulty in getting good:
rejection effects. A
No; 2 or a No. 4 short-

Thg original set was fitted with two separate terminal strips, but if your cabine.
has a slot right across the back it is best to fit one long strip to keep out dust.

4

This diagram shows the alterations in connections required when
using the L.F. t ransformer in just the standard fashion (this point is

explained in detail in the text).

wave coil will generally be found satisfactory.
For the secondary circuit you will require
another No. 4 for the interesting band of
waves from about 20 to perhaps 30 metres,
and a No. 6 or a No. 9 for reaction for the
same wave -lengths.

For the next interesting band of wave-
lengths from 30 to perhaps 40 or 45 metres,
a No. 6 should be ,used in the secondary and
a No. 9 for reaction. There are not so many
interesting stations above this tuning range,
but for any you may wish to search for on
40 to about 60 metres you should use a No. 9
for the secondary coil and a No. 6 for
reaction. The larger aerial coil (No. 4) is
usually best for these longer waves.
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-_COMPONENTS REQUIRED. =
.F.

E 1 Panel, 14 In. x 7 in. (Resiston, " Kay -Ray," Becol, Ripault,
.g. Trelleborg, etc.).
E 1 Cabinet to fit with baseboard 10 in. deep (Raymond, Cameo, .:F.
= . Lock,Pickett, Arteraft, Gilbert, etc.). =
'1' 1 '0005-mfd. variable condenser, slow-motion type or with really
=- good slow-motion dial (J.B., Lissen, Igranic, Lotus, Burton, at=Cyldon, Utility, Pye, Formo, Ormond, etc.).
F.. 1 .0001 or .00015-mfd. reaction condenser (Cyldon, Lissen, J.B.,
2:-.- .-.7:Dubilier, Raymond, Burton, Igranic, Utility, Ormond, etc.).
= 1 L.T. on -off switch (Bulgin, Lissen, Igranic, Lotus, Benjamin,
= Wearite, Magnum, etc.). E

2. Sprung valve holders (Formo, Benjamin, Lotus, Igranic,W.B., Mar- ==
= coniphone, Precision, Magnum, B.T.-H., Bowyer -Lowe, Pye, etc.).
 1 H.F. choke (this should be of the standard type, not the special
F..- short-wave form). (Dubilier, Lissen, Igranie, R.I., Magnum,
= Lewcos, Wearite, Bowyer -Lowe, Cosmos, Colvern, Climax, etc.).
E 3 Single -coil holders (Lotus, Magnum, Peto-Scott, etc.).
E.--- 1 L.F. transformer (R.I. " Hypermu," Ferranti, Cossor, Lissen,== Brown, 'grant°, Mullard, Marconiphone, Philips, etc.).
 1 40,000 -ohm wire -wound resistance and holder, and 1 1-mfd.

condenser (see text regarding these since they are not always
= necessary). (Lissen, Dubilier, Mullard, Igranic, Ferranti,

etc., for the resistance and T.C.C., Mullard, Ferranti, Dubilier,=
Lissen, Hydra, etc., for the condenser.)

1 Pentode output transformer (R.I., Mareoniphone, Igranic, etc.).
E 1 H T. fuse (Magnum, Bulgin, Ready Radio, etc.).
-1' 1 2-mfd. condenser (Lissen, Ferranti, Dubilier, Mullard, etc.).
-...- 1 Semi -variable condenser, baseboard -mounting type (Formo type F).
- 1 Fixed condenser .0001 mid. (Magnum, Lissen, T.C.C., Mullard,

Igranie, Clarke, Goltone, Dubilier, etc.). ,

El 1 0002-mfd. fixed condenser (Dubilier, etc.).
E 1 2-megohm grid leak and holder (Lissen, Igranie, Pye, Edlswan,
= Mullard, Dubilier, Cosmos, etc.).
F--* 1 Terminal strip, 12 in. x 2 in., or two separate strips, as illustrated.

10 Terminals (Eelex, Belling and Lee, Burton, Igranic, etc.).

-2-
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EVERY year the first few spring thunder-
storms usually result in one or two
eases of aerials being struck by

lightning, although, except in very rare
instances, little danger results.

However, so much publicity is usually
given to eases where aerials are struck
by lightning- especially in the newspapers
are these cases reported-that a few words
on the subject would not be out of place
this month. Despite the growth of interest
in the technicalities of wireless, and the
consequent wider, appreciation of some of
the elementary facts concerning electricity,
there is still-especially among listeners
who have not dipped into the technicalities
of radio-a fairly strong belief that a
wireless aerial is a source of great danger
during a thunderstorm.

No Serious Danger.
But- a glance at the records of aerials

struck by lightning will show that since
the inception of broadcasting in this
country, some eight years ago, there have
not been more than four or five cases where
any really serious damage has been done
through lightning striking an aerial ;
and in the cases where the damage has been
done it has usually been found that the
aerial was not earthed.

Readers of POPULAR WIRELESS who have
friends possessing wireless sets, and who
may, through lack of knowledge of the
subject, feel frightened during a thunder-
storm because of the aerial, should do their
utmost to  convince their non -technical
neighbours that as long as the aerial is
earthed through a switch, not much harm
can result in a thunderstorm, even though
the aerial be struck by -lightning. The
safest method is to have an outside switch,
so that the down lead of the aerial connected
to the centre of a single -pole double -throw
switch can be directly connected through
the lead-in tube straight on to the aerial
terminal of the set. If you do not do some-
thing like this -the lightning may discharge
itself through the set.

Preventable Trouble.
Incidentally, if the lightning discharge

is serious, theset _may be. set on fire. There
was a case last year where a set was coin-
pletely disintegrated-in the mechanical
sense-parts of the set being strewn all
across the room, and a fire narrowly
prevented. This, of course, was a case where
lightning had directly struck the aerial and

---- -4.4.
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THUNDER IN THE AIR. +

A timely and reassuring article about lightning and radio.
By THE EDITOR.

osse`so-4 -0- ..... 00000 -4- o-41-1-0- -1-

discharged to earth through
the down lead via the coil
windings of the set.. if this
particular installation had
been fitted with an out-
side aerial -earth switch, very
little damage indeed would
have been done, and certainly
there would have been no
danger to be frightened of.

Secondary School Broadcasts.
The Central Council for School Broad-

casting recently held its second meeting,
and one of the recommendations to the
B.B.C. was that a Scottish sub -council
should be established which would be
responsible to the main council for super-
vising the development of school broad-
casting in Scotland. Incidentally, a sub -

E Look out for the JUNE issue of

MODERN WIRELESS "-±--

Ei=

Now on sale at all booksellers,
this splendid shillingsworth
represents unequalled value
in reliable radio reading.
Among the splendid con-
structional articles are " The
Travellers' Two' and " The
141.W! Portable Five," and

Mr. Percy W. Harris contri-
butes a long illustrated article
On Open Air Radio to this

SPECIAL PORTABLE
SET NUMBER

recurs Your Copy NOW. Price 1.1 -
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committee has also been appointed in order
to investigate the question of special
broadcasting facilities for secondary schools,
and also to supervise detailed arrangements
for aria broadcasts as are included in
future school broadcast programmes.

The Council also recommended that
local broadcast lessons to schools should be
discontinued, because it has been found
that since the opening of Daventry most
schools in the habit of receiving broadcast
lessons used. that particular station and
not the local station.

There is no doubt that the interest
in school broadcasts is growing, and the
question may soon grow acute as to whether
so much time and public money should be

devoted to this development of the B.B.C.'s
activities ; for it must be borne in mind
that the listener primarily pays his licence
fee for the purpose of legitimate entertain-
ment. It is expected that when the new
Parliament meets this question is likely
to become an acutely controversial one.

Listeners are soon to have their first
opportunity of giving an opinion on
television broadcasting, for it is now pretty
definite that experimental tests will begin
some time in July. But, of course, the
phrase " some time in July " is a vague one,
and no specific date can be given until the
new Regional station now in course of
construction at Brookman's Park is ready
for work. And certainly no definite regular
programme can be contemplated with regard
to television until facilities have been made
for the use of dual wave -lengths in order to
give listeners simultaneously transmission of
vision and of speech.

Television Transmissions.
The first tests are likely to be experimental

broadcasts of television only. It is under-
stood that the Baird people have their
plans all ready, and that a series of dis-
cussions have been going on between the
Baird Co.'s engineers and the B.B.C.'s
engineers.

We have made arrangements to inform
our readers directly these tests start ;
and, further, we hope to be able to arrange
a limited number of tests whereby invita-
tions will be extended to some of out
readers to call at our offices, witness the
results of the television transmissions,
and write their impartial views for publica-
tion in this journal.

As we reported in POPULAR WIREI.ESS
recently, the new Tatsfield Station, which
replaces the old experimental station at
Kelton, may be utilised later on in the year
for swapping programmes with American
broadcasting stations. This scheme is
very mach favoured by Mr. Aylesworth,
the president of the United States National
Broadcasting Company, who recently paid
a visit to this country.

The New Tatsfield Station.
On his return to New York, Mr. Ayles-

worth informed the Press there that he
bad been discussing plans in this connection
with the London authorities for the early
inauguration of this exchange programme
scheme.

Ever since the B.B.C. was inaugurated
attempts have been made from time to time
to relay American programmes ; hut, on the
whole, with indifferent success. It is now
understood, however, that the new Tatsfield
station is being fitted up with such modern
and highly improved apparatus that success
seems to be much more favourably indicated
than heretofore, and that really serious
attempts will shortly he made to bring
about a workable system for the exchange
of British and American programmes,
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Write for particulars of
other Rectifiers.
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PHILIPS
RECTIFIERS
PHILIPS BATTERY CHARGER

TYPE 450
Charges from 1-3 cells (2-6v.) at 1.3 amps.
The charging current is automatically regulated.

Price Complete £3. 1 0 . 0

PHILIPS BATTERY CHARGER
TYPE 327

Charges any number of cells from 1-6 (2-12v.) at 1.3 amps.
The charging current is automatically regulated.
Useful for charging Car Batteries as well as for Radio
work. Price Complete £4. 15.0
PHILIPS DUAL BATTERY CHARGER

TYPE 1009
For H. T. Accumulators and L. T. Accumulators.
Charges any number of H.T. cells up to 6o (i.e. 520 volts).
Charging current varies between 6o and go mta.
Charges 1-6 cells of L.T. accumulators at 1.3 amps.

Price Complete £5. 1 0 . 0

PHILIPS
for 7(adio

ADVT. OF PHILIPS LAMPS LTD., RADIO DEPT., PHILIPS HOUSE, 145, CHARING CROSS RD., LONDON, W.C.2
Arks.
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ALTHOUGH there is a tremendously
large number of valves on the market
at the present time, there need be no

difficulty in picking out a, selection to suit
exactly the purpose - you require for a
particular receiver if you go about' it in
the right way.

Valves are well classified by the makers,
and although the various types may be
called under slightly different names by
various manufacturers, yet they are care-
fuHy classified, and it is not a difficult matter

to pick one out
from any maker's
list, and to be sure
you will get the re-

 sults you desire in
any particular part
of the receiver.

As most of my
readers will know,
valves are classified
into various head-
ings according to
their uses, and
according to their
filament voltages.
For instance, we

,liaye the complete
ranges ,of 2-, 4- and
6 -volt valves for all
the following pur-
poses : Resistance -
capacity, coupling,
HT. amplification,
screened -grid H.F.
amplification, detec-
tor, general-purpose,

low -frequency, power, and super power.
These divisions between the valves are, of

course, not absolutely rigid, for it is very
difficult to lay down any law and form
distinct dividing lines between the classes.

For instance, where the B.C. and H.F.
valves are concerned, these valVes are in
certain cases interchangeable, and it is
difficult to know at what impedance and
what magnification factor a valve Ceases to
become an H.F. valve and can be denoted
as an R.C. valve.

The Six -Sixty Pentode
.two-volter.

Well -Made Divisions.
But, on the whole, the divisions are very

welluiade, and if a constructor wants a valve
for any particular purpose, he has .merely
got to look doWn a list and he will find
numbers of valves under the various head-
ings which are quite suitable for that
purpose.

These lists are, however, not quite " fool-
proof," and it requires -a little- experience

and care in order to pick a
valve from the right pigeon

117

and US 1NG
ODERN

VALVES
In no country in the world is there such a choice of valves
available to the ordinary listener as in Great Britain. The
set -constructor need have no doubts that he is getting the
best out of his set owing to the valves being not " up to
scratch "-if he chooses them properly. This article shows
you how to do this quite easy job.-By KEITH D. ROGERS.

- hole, so to speak, for ,any
particular stage of amplification.

Let me explain what I mean. Take
an average four -Valve set, and assume,
because there are so many users.of 2 -volt
valves, that we are going to use 2 -volt valves
in this particular receiver. We will, further-
more, assume that the high -frequency stage,
of which there is to be one, shall be of the
ordinary type. If it were the type for a
screened -grid valve, that is all there would
be to it, and a screened -grid valve would be
used.

But if it is of the ordinary type, neutra-
lised, then one has a little more latitude in
regard to valves, because there are so many
types of valves that can be used in, this H.F.
position. It really depends upon the exact
circuit as to which valve will be best.

Continuing the circuit we will assume that
the detector is quite ordinary and is
resistance -coupled to the next stage, which,
in turn, is transformer -coupled to the last.
In other words, we have an H.F., det., and
2 L.F. set.

Picking the W.F.
It must not be assumed that because.we

have used 2 -volt valves as an example, that
4- and 6 -volt valves are no good. On the
contrary they are excellent and, in certain
exceptional circumstances, possibly, -, the
6 -volt valves-the super-sUper power types

more
suitable
than the 2 ;
but fOr all
normal pur-
posei there
i s nothing
against the
2-voltvalve.
It is ex-
tremely
popular and
can quite
convenient-
ly be taken.

as an example to show how the. valves
should be chosen.

Now let us tackle the H.F. side first. We
must examine the circuit tOsee-whether the
neutralising is carried out' fromaatiped-
anode coil and froim 'an H.F. traniformer.

The reason is this. If a tuned -anode coil is
employed we can quite usefully employ an
R.C. valve in this stage, whereas if a trans-
former -coupled stage is used we should do
much better toemplayan ordinarylLF. valve.

A neat anti -capacity holder-
the Precision.

If the coupling had not been neutralised,
and had been of the resistance type, then
we could have employed either an H.F. or
a resistance valve quite well, the resistance
valve giving us a greater amplification than
the H.F. type.

Rough Dividing Line.
Now when we speak of an H.F. valve, or

a resistance valve, we mean a valve either
below or above an impedance of about
30,000 ohms
and a mag-
nification
factor of
30, while the
resistance -
capacity
valve comes
above 30,000
ohms with a
factor of
more than The " Wearlte " anti -vibration30. valve holder.

There are .

' exceptions-e.g. the S.G. valve and the_
Pentode-but.. that ,is a rough line we can
draw when we want to choose valves.
Some makers may call their valves H.F:

(Continued on next page.)

The two types of Osram screened -grid valve. The
S.625 (left) was the first to be placed on the English
market, while the vertical 4 -pin type followed more
recently. The Marconiphone Co. also market the

5.625 as well as the vertical types.
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CHOOSING AND USING I
MODERN VALVES.
(Continued front previous page.)
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type " when they have an impedance of a
little above 30,000 ohms, and some may
call their valves the " R.C. type " when they
have an impedance of slightly less than this
figure ; but, as a general rule, one can take
the 30,000 mark as the line dividing the

H.F. and resis-
tance- capacity
valves.

In this set,
therefore, we
want a valve be-
low 30,000 ohms ;
but, in order to
get the best am-
plification, w e
want one having
the highest mag-
nification possible
under the cir-
cumstances.

Unfortunately,
magnification
factor and im-
pedance are in-
separable, so
that we do our
best by using a
valve of some-
where about
20,000-30,000
ohms impedance
and a magnifica-
tion factor of
20-30.

The H.F. valve " type " can reasonably
be said to stretch between 17,000 and
30,000 ohms, for any valve in this range
will generally act quite well, though it must
be remembered that, as long as the
impedance is not too great, the higher the
amplification factor the better results in
this stage.
The Detector Stage.

We can now pass on to the detector valve,
and here we see that, although it is resistance
coupled to the next stage (and from that

A popular power valve-the
P.625, made by Osram &
Marconiphone Cos. The
impedance is 2,900 ohms

and the mag. factor 6.

one might imagine that a resistance valve
would be best), it yet has to deal with a
certain amount of heavy work, especially
as an H.F. valve precedes it, and for the sake
of quality it wants to be of not too high
an impedance or we shall be in danger of
losing some of the upper musical notes, as
we shall see in a moment. Furthermore, we
want to get reaction from this valve.

If a resist-
ance valve is
used,reaction
is sometimes
inclined to be
not quite as
smooth as is
desirable,
and a certain
roughness of
control is
liable to
ensue. Fur-
thermore, a
resistance -capacity valve would necessitate
a fairly high anode resistance in order to
get the best out of it-a higher resistance
than perhaps we should use if we had an
H.F. valve-and this Militates against the
getting of the high notes at their proper
value.

For the detector, then, we will use a valve
similar to that in the previous stage (of the
H.F. variety), such as the Mullard P.M.1
H.F., Marconi or Osram H.L. 210, the
Mazda H.F. 215, Cossor H.F. 210, Six -Sixty

H.F., Ediswan H.F.,
and so on, and I think
we shall find that this
will give far better
results than would
the resistance -capacity
valve in this stage.

As the magnification
obtained is not quite
so great from the H.F.
valve, as it would be
from the R.C., we shall

The Cosmos 5 -pin find that the tendency
panel -mounting mains to overload the nextvalve holder for A.C.

valves, stage is not so great,
and, on the whole,

better quality and better overall results
are snore likely to be obtained than when
the resistance -capacity valve is used in this
stage.

The next stage is an L.F. one, the valve

A special anti-microphonic valve
holder made by the Ashley

Wireless Co.

being transformer -coupled to the last or
output valve. This L.F. valve should be of
the order of 10,000 ohms, or thereabouts,
and the magnification somewhere about 10
to 15.

Avoiding Saturation.
As it is followed by a transformer it

is obvious that the impedance of the valve
must not be too low, otherwise it will take
too great a plate current, and this flowing
through the windings of the L.F. trans-
former will tend to saturate the core of the
transformer, and thereby upset the repro-
duction.

So, as a rule, we choose here a valve with
from 7,000 to 13,000 or so ohm's impedance,
but when the lower figure is used we have

TWO NEWCOMERS.

Two of Cossor's most rei en products : left the
special 6 -volt extra -power valve (610 XP.) and

an example of the new A.C. Mains series.

to be very careful with our biasing in order
to see that saturation does not take place.

As a general rule, however, a 10,000 -ohm
valve is O.K. in this place (the valve often
being known by the makers as a general-
purpose valve or L.F. valve-not the
power valve), and we can be sure we are
going to get good results.

A FEW OF THE LARGE AND VARIED SELECTION OF VALVES

The factor should be above
10 if useful results are to be obtained, but
we do not want the impedance to be any
higher than necessary or we shall find that
a loss of bass notes will ensue.

13 000 ohms is quite high enough for this
L.F. stage valve, and 10,000 or 8,000 is
even better, so we should pick out a valve
having an impedance of between 7,000 and
13,000 ohms, with as high a magnification
factor as possible.

Such valves in the 2 -volt range are
Mullard P.M.1 L.F., or where signal strength
is not going to be very great the P.M.2 D.,
which it will be seen the Milliard people
say has an impedance of somewhere about

that the receiver is to be used fairly near
to local station and that loud results are
required.

Question of Grid Swing.
Under these conditions we have to

choose a valve for the last stage that will
carry a fairly big grid swing in order to
enable it to handle a large enough power
in order to give really good big signals.

If the receiver should not be desired for
use on a nearby local station, the nearest
station being some considerable distance
away, then possibly an ordinary power
valve having an impedance of between
4,000 and 8,000 ohms might do quite well,

Suitable valves in this stage, therefore,
would be the P.M.252 for local station work,
or the P.M.2 where only fairly weak signals
are to be received. The P.M.2 gives the
higher magnification, though for average
work it is not so much higher as to warrant
the loss of grid swing, which the use of such
a valve will give.

Amongst the B.T.-H. Mazda valves we
find that the P.227 fills the bill quite
well, while the Osram and Marconi valves
provide us with the D.E.P.240, an excellent
super -power valve with a magnification
factor of 4 and an impedance of 2,500 ohms.
The Cossor 220 P or 230 X.P. (the latter for
extra power handling), and Six -Sixty

Here we have a typical assortment of mcdern valve holders. Reading, from left o right these are the B.T.-H., then the Forms anti -vibration holder.
Following these are the Perez horizontal S.G. valve bolder, and finally the Igranic " anti -pang " type.

10,700 ohms and an amplification factor of
13.5. Although this valve is labelled a
' special detector " valve it acts very well

as a first stage L.F., and this is one of the
examples where a valve may act in either
one or two or possibly three capacities, for
it would do quite well as a second stage
R.C. L.F. amplifier.

The Output Valve.
Amongst the Osram and Marconi valves

we have the D.E.L.210, while the Mazda
general-purpose G.P.210, or even the L.F.
215 would do here, though possibly the
G.P.210 would be best in the majority of
cases. The Cossor L.F.210 valve having
an impedance of about 12,000 ohms,
Six -Sixty L.F., Ediswan L.F.210, Dario,
and so on, are also suitable.

This brings us to the last stage, which we
will assume is choke -coupled to the loud
speaker by means of the usual choke and
the condenser filter. We will also assume

FROM WHICH THE

but if local signals are to be received then
a super -power valve having an impedance
of between 1,500 and 5010 or 6.000 ohms
should be employed.

It is ne-
cessary to use
a valve with
a low impe-
dance here
first in
order to get
sufficient
amplification
of the stage,
and also to
have a large
grid swing for the energy to be dealt with.
Grid swing and good bass amplification go
hand in hand, as a comparatively large
power is required to bring out a good
strength of bass notes, while far less is
required to bring out the same apparent
strength of high, notes.

One model of Messrs. Burndept's
valve holders.

power valve and the Ediswan P.V.225 are
valves of other makes which are perfectly
suitable in this stage.

We must not forget, however, that the
ordinary H.T. battery will not work a
super -power valve properly. We need a
triple -capacity battery for really reliable
service under these conditions.

Certain Success.
Thus, we see that in choosing valves we

have to be careful of the type of work they
have to do before we can be absolutely
certain of any particular type being
absolutely suitable. So far we have not
mentioned the pentode valve, because this
really comes under the section of multi -
electrode valves, but we might state here
that the pentode valve is always useful
as an output valve provided that not too
great a signal strength is given to it. In
other words that it is not expected to carry

(Conti), eel on ncrt page.)

SET -CONSTRUCTOR OF TO -DAY CAN CHOOSE.

'!1,11(' rZa

Filth

A typical selection of modern valves Wier) at random irora the " P.W." research room. Reading from :eft to right, we have the average milliard receiving valve, the B Mazia power valve, Cosmos A.C. indirectly -heated cathode power valve; ..See we come to the Marconi K.L. type of A.C. tube," the P.625A. Philips rectifier for L.T. chargers, Loewe
triple valve, Coaxer Pentode, nark), Trio:Aron: Osram D.E.L.610, Sia-Sixty 610 detector, and the P.R. two-volter.
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type " when they have an impedance of a
little above 30,000 ohms, and some may
call their valves the " R.C. type " when they
have an impedance of slightly less than this
figure ; but, as a general rule, one can take
the 30,000 mark as the line dividing the

H.F. and resis-
tance- capacity
valves.

In this set,
therefore, we
want a valve be-
low 30,000 ohms ;
but, in order to
get the best am-
plification, w e
want one having
the highest mag-
nification possible
under the cir-
cumstances.

Unfortunately,
magnification
factor and im-
pedance are in-
separable, so
that we do our
best by using a
valve of some-
where about
20,000-30,000
ohms impedance
and a magnifica-
tion factor of
20-30.

The H.F. valve " type " can reasonably
be said to stretch between 17,000 and
30,000 ohms, for any valve in this range
will generally act quite well, though it must
be remembered that, as long as the
impedance is not too great, the higher the
amplification factor the better results in
this stage.
The Detector Stage.

We can now pass on to the detector valve,
and here we see that, although it is resistance
coupled to the next stage (and from that

A popular power valve-the
P.625, made by Osram &
Marconiphone Cos. The
impedance is 2,900 ohms

and the mag. factor 6.

one might imagine that a resistance valve
would be best), it yet has to deal with a
certain amount of heavy work, especially
as an H.F. valve precedes it, and for the sake
of quality it wants to be of not too high
an impedance or we shall be in danger of
losing some of the upper musical notes, as
we shall see in a moment. Furthermore, we
want to get reaction from this valve.

If a resist-
ance valve is
used,reaction
is sometimes
inclined to be
not quite as
smooth as is
desirable,
and a certain
roughness of
control is
liable to
ensue. Fur-
thermore, a
resistance -capacity valve would necessitate
a fairly high anode resistance in order to
get the best out of it-a higher resistance
than perhaps we should use if we had an
H.F. valve-and this Militates against the
getting of the high notes at their proper
value.

For the detector, then, we will use a valve
similar to that in the previous stage (of the
H.F. variety), such as the Mullard P.M.1
H.F., Marconi or Osram H.L. 210, the
Mazda H.F. 215, Cossor H.F. 210, Six -Sixty

H.F., Ediswan H.F.,
and so on, and I think
we shall find that this
will give far better
results than would
the resistance -capacity
valve in this stage.

As the magnification
obtained is not quite
so great from the H.F.
valve, as it would be
from the R.C., we shall

The Cosmos 5 -pin find that the tendency
panel -mounting mains to overload the nextvalve holder for A.C.

valves, stage is not so great,
and, on the whole,

better quality and better overall results
are snore likely to be obtained than when
the resistance -capacity valve is used in this
stage.

The next stage is an L.F. one, the valve

A special anti-microphonic valve
holder made by the Ashley

Wireless Co.

being transformer -coupled to the last or
output valve. This L.F. valve should be of
the order of 10,000 ohms, or thereabouts,
and the magnification somewhere about 10
to 15.

Avoiding Saturation.
As it is followed by a transformer it

is obvious that the impedance of the valve
must not be too low, otherwise it will take
too great a plate current, and this flowing
through the windings of the L.F. trans-
former will tend to saturate the core of the
transformer, and thereby upset the repro-
duction.

So, as a rule, we choose here a valve with
from 7,000 to 13,000 or so ohm's impedance,
but when the lower figure is used we have
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Two of Cossor's most rei en products : left the
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to be very careful with our biasing in order
to see that saturation does not take place.

As a general rule, however, a 10,000 -ohm
valve is O.K. in this place (the valve often
being known by the makers as a general-
purpose valve or L.F. valve-not the
power valve), and we can be sure we are
going to get good results.

A FEW OF THE LARGE AND VARIED SELECTION OF VALVES

The factor should be above
10 if useful results are to be obtained, but
we do not want the impedance to be any
higher than necessary or we shall find that
a loss of bass notes will ensue.

13 000 ohms is quite high enough for this
L.F. stage valve, and 10,000 or 8,000 is
even better, so we should pick out a valve
having an impedance of between 7,000 and
13,000 ohms, with as high a magnification
factor as possible.

Such valves in the 2 -volt range are
Mullard P.M.1 L.F., or where signal strength
is not going to be very great the P.M.2 D.,
which it will be seen the Milliard people
say has an impedance of somewhere about

that the receiver is to be used fairly near
to local station and that loud results are
required.

Question of Grid Swing.
Under these conditions we have to

choose a valve for the last stage that will
carry a fairly big grid swing in order to
enable it to handle a large enough power
in order to give really good big signals.

If the receiver should not be desired for
use on a nearby local station, the nearest
station being some considerable distance
away, then possibly an ordinary power
valve having an impedance of between
4,000 and 8,000 ohms might do quite well,

Suitable valves in this stage, therefore,
would be the P.M.252 for local station work,
or the P.M.2 where only fairly weak signals
are to be received. The P.M.2 gives the
higher magnification, though for average
work it is not so much higher as to warrant
the loss of grid swing, which the use of such
a valve will give.

Amongst the B.T.-H. Mazda valves we
find that the P.227 fills the bill quite
well, while the Osram and Marconi valves
provide us with the D.E.P.240, an excellent
super -power valve with a magnification
factor of 4 and an impedance of 2,500 ohms.
The Cossor 220 P or 230 X.P. (the latter for
extra power handling), and Six -Sixty

Here we have a typical assortment of mcdern valve holders. Reading, from left o right these are the B.T.-H., then the Forms anti -vibration holder.
Following these are the Perez horizontal S.G. valve bolder, and finally the Igranic " anti -pang " type.

10,700 ohms and an amplification factor of
13.5. Although this valve is labelled a
' special detector " valve it acts very well

as a first stage L.F., and this is one of the
examples where a valve may act in either
one or two or possibly three capacities, for
it would do quite well as a second stage
R.C. L.F. amplifier.

The Output Valve.
Amongst the Osram and Marconi valves

we have the D.E.L.210, while the Mazda
general-purpose G.P.210, or even the L.F.
215 would do here, though possibly the
G.P.210 would be best in the majority of
cases. The Cossor L.F.210 valve having
an impedance of about 12,000 ohms,
Six -Sixty L.F., Ediswan L.F.210, Dario,
and so on, are also suitable.

This brings us to the last stage, which we
will assume is choke -coupled to the loud
speaker by means of the usual choke and
the condenser filter. We will also assume

FROM WHICH THE

but if local signals are to be received then
a super -power valve having an impedance
of between 1,500 and 5010 or 6.000 ohms
should be employed.

It is ne-
cessary to use
a valve with
a low impe-
dance here
first in
order to get
sufficient
amplification
of the stage,
and also to
have a large
grid swing for the energy to be dealt with.
Grid swing and good bass amplification go
hand in hand, as a comparatively large
power is required to bring out a good
strength of bass notes, while far less is
required to bring out the same apparent
strength of high, notes.

One model of Messrs. Burndept's
valve holders.

power valve and the Ediswan P.V.225 are
valves of other makes which are perfectly
suitable in this stage.

We must not forget, however, that the
ordinary H.T. battery will not work a
super -power valve properly. We need a
triple -capacity battery for really reliable
service under these conditions.

Certain Success.
Thus, we see that in choosing valves we

have to be careful of the type of work they
have to do before we can be absolutely
certain of any particular type being
absolutely suitable. So far we have not
mentioned the pentode valve, because this
really comes under the section of multi -
electrode valves, but we might state here
that the pentode valve is always useful
as an output valve provided that not too
great a signal strength is given to it. In
other words that it is not expected to carry

(Conti), eel on ncrt page.)

SET -CONSTRUCTOR OF TO -DAY CAN CHOOSE.

'!1,11(' rZa

Filth

A typical selection of modern valves Wier) at random irora the " P.W." research room. Reading from :eft to right, we have the average milliard receiving valve, the B Mazia power valve, Cosmos A.C. indirectly -heated cathode power valve; ..See we come to the Marconi K.L. type of A.C. tube," the P.625A. Philips rectifier for L.T. chargers, Loewe
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too big a grid swing. Also, a proper output
circuit consisting of either a pentode choke
or a pentode output transformer should be
employed.

Two in One,
It must not be forgotten, of course, that

the amplification given by the pentode
enables us to do away with an L.F. stage,
so that in the set under consideration we
could quite well make it an H.F.. Det. and
Pentode, rather than an H.F., Det., L.F.
and still& power.

The pentode, however, wants careful
handling with plenty of. H.T. current, and
an H.T. voltage of about 150 volts, together
with very careful grid -biasing if the best
results are to be obtained.

All the big manufacturers of valves have
suitable pentode valves in the 2 -volt classes,
and, properly handled, excellent results
can be obtained. But the man who does
not understand valves at all and has not
had any previous experience with a valve

set should go
very carefully
into his choice
of a pentode
and get into
touch with
either the
makers or
the " P.W."
QueryDepart-
ment!, and
state his case
to them before

deciding whether the pentode or an ordinary
output valve would best suit his purpose.

The modern valve will last a very long
time indeed with careful treatment. The
construct ion of the electrodes is fairly robust,
and the filaments have a very long life

A moderately -priced holder is
the " Godwinex " shown here.

E DiSWAN
R 0

R

PIPLI

PE

Typical examples of the Ediswan 2 -volt range.
That on the left is for resistance -capacity
coupling, while the lone on the right is a

2 -volt super power valve.

provided they are not overrun, either by
being supplied with too much L.T., too little
bias, or having the H.r.applied too

Too much L.T., of coarse, weakens the

Two of the rigid, type of holders-the Burton and
Igranic.

filament very considerably, causing too
high, an emission and too high a temperature,
tending to make the filament weak.

Loss of Emission.
Too much H.T. means that too great an

emission is provided by the valve and a
bombardment by the electrons of the
residual particles of air in the vacuum
sometimes causes the valve to become
" soft." This increases the bombardment
and the emission goes up probably for a
short time and then rapidly falls, and the
valve is useless.

Too little grid bias has the same effect as
too much
H.T., a n d
while dis-
cussing this
point it may
be as well
to mention
that under
n o circum-stances
should t h e
grid bias of
any valve
b e altered
while t h e
set is run-
ning - that
is, while, the H.T. and

The new Linen one -hole fixing
anti -vibration holder.

L.T. are on.
The L.T. may be on by itself, but the

H.T. must certainly not be on as well, while
the grid -bias socket is changed from one
voltage to another. While the 'plug is out
of the -socket the
valve grid is in the
air the emission
rushes up and quite a
Considerable. amount
of damage can he
done to the filament
in a very short time
by this means.

If we want our
valves to last a long
time and to get ab-
solutely the b es t
results up to the last
with them, we must
look after this point
of grid bias, H.T., and
L.T., and see that
the valves are not
overloaded.

Over -loading by too
Much signal strewth,
that is, by tuning
the receiver in ta)
stronglyito the local
station or to a

strong transmission, does not harm the
valves.

bistortion,
It merely causes distortion due to the

fact that the valve cannot take the grid
swing applied to it, but it does not harm
it in the same way as excessive H.T. or
L.T., or too little grid bias.

Some of the pentode valves particularly
are prone to lose
their emission if too
much H.T. is sup-
plied, and, further-
more, the pentode
valve has its elect-
rodes very closely
placed together so
that excessive H.T.
is liable to cause a
breakdown inside
the valve, due to
the H.T. voltage
causing a jump
across from one
electrode to another.
This usually results
in a burn out of the
filament making the
valve totally useless.

Follow Directions.
Finally, let me

say that although
the makers o f
valves list their
o w n valves under
various titles it is of tantamount importance
v hen building a receiver that the con-
structor should follow as closely as possible
the directions laid out by the writer of the
article describing the set, and especially
his _instructions as regards the types of
valve for the particular positions in the
circuit employed.

A careful study of the foregoing will show
that it is not such a terrible task as it
might appear at first glance. A little care-
ful thought at the outset may save a great
deal of bother later on.

It is only by choosing valves to suit the
circuit in which they are to be used that
maximum results, uoth in sensitivity and
in quality, in any wireless receiver can be
obtained.

The Ediswan 6 -volt power
valve-the P.V. 610.

THE SCREENED -GRID VALVE IN PRACTICE.

Note how the screening is arranged when a screened -grid valve is
employed. It is essential to prevent interaction between the valve's

grid and plate circuits.
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Now

Build
Your

Speaker
in

5 Minutes

Blue Spot 66K 4 -pole balanced
armature unit (adjustable), Price 25/ -
Blue Spot Metal Chassis (complete
with cone) - - - - Price 12/6

Dimensions :
Overall diameter of metal

frame - - - - -
Overall depth - - - 21 
Overall depth with No. 66K

Unit
Overall depth with No. 66A

Unit - - - - -

11;4 in.

4i ;;

BUILD up your own loud-
speaker equal to anything

you have yet heard with the
famous Blue Spot 66K unit
and the Blue Spot Metal
Chassis, complete with cone
in position. Simplicity itself
to assemble-and takes five
minutes.

To affix the unit, to bolt the
chassis to a baffle board, or
to a cabinet of your own
choice completes an inexpen-
sive speaker giving results
little short of amazing.

F. A. HUGHES & CO., LIMITED, 204-6 Great Portland Street, London, W.1
Distributors for Northern England, Scotland and North Wales: H. C. RAWSON (SHEFFIELD & LONDON) LTD.,

too LONDON ROAD, SHEFFIELD; :85 PRINCESS STREET, MANCHESTER.
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COMBINED " MAINS SWITCH."
The Editor, POPULAR WIRELESS.

Dear Sir-Re. Mr. Joseph Fuller's " Combined
Switch," published in a recent number, it may
interest you to know that a similar arrangement -has
been in use here for the last three years. It has
proved so foolproof and reliable that the latest
model sets are being fitted with it.

In place of the lamp, however, we lit a wire -wound
resistance, as this can be fixed outside the cabinet
without' fear of its being damaged ; a 'Zinc (per-
forated) cover is fitted over the resistance and
earthed for safety

For use with sets incorporating " anode feed " to
each valve a three-way cable serves to carry all the

current, 11.T.
and . LT. the
chokes being in-
cluded with the
switch -gear in a
metal safety
box.
Respectfully,

" RADIOSAIIT11."

THE
" CHITO3 "

TWO.
The Editor, POP- .
ULAIC WIRELESS.

Dear Sir, -I
am just writing
to tell you of the

splendid results of the " Chitos " Two, which I built
n portable form.

On Easter Monday I took my portable out on to
he Dyke Hills, which are about six miles out of
irighton. With an aerial fixed to a small tree, I

picked up three foreign stations, namely, Berlin,
Paris and Toulouse, and London and 5 G B at
amazing strength.

I can now say without the slightest doubt that if
it had not been for the helpful aid of " Popular
Wireless," at my age, which is fifteen years, I should
riot know as much about wireless as 1 do now.

Wishing ". P.W." further success,
Yours faithfully,

C. H. BUNN,
Brighton, Sussex.

F.G.'s AS DETECTORS.
The Editor, POPULAR WIRELESS.

Dear Sir,-Might I be permitted to suggest to
your correspondents who use S.G. valves as detectors
that in doing so they arc not making use of any
revolutionary principle, since the use of a triode for
rectification has been genera' for some years now.
Whether the top terminal is ignored or connected
to the screen the valve merely functions as a triode,
so why pay 22s. 6d. 'when very efficient detector
valves are available at 10s. 6d. ?

I should also like to be so unkind as to suggest
that the 3 L.F. " Titan " set belonging to C. C. S.
Rock Ferry, is on the verge of L.F. oscillation, and
that he Is not getting the straight-line amplification
that he imagines, but that he Is getting much greater
amplification of the very low frequencies. I say
this since he admits that, very low notes cause motor -
boating to occur.

Probably the loud speaker which he uses is deficient
in its bass reproduction and the hump in the R.C.C.
amplifier characteristic due to L.F. reaction causes

*
CORRESPONDENCE. 4

COMBINED
"MAINS SWITCH."

THE " CHITOS " TWO-S.G.'S AS
DETECTORS-A TRANSFORMER
ENTHUSIAST-AN L.F. CIRCUIT.
Letters from readers discussing interesting and
topical wireless events or recording unusual
experiences, are always welcomed ; but it must
be clearly understood that the publication of
such does in no way indicate that we associate
ourselves with the views expressed by our
correspondents, and we cannot accept any
responsibility for information given.-EDITOR,

better results to be obtained with this amplifier than
with a transformer amplifier with possibly a better
frequency characteristic.

Yours faithfully,
B. R. BETTBIDLIF.

Somerset.

A TRANSFORMER ENTHUSIAST.
The Editor, POPULAR WIRELESS.

Dear Sir,-Being a transformer fanatic it behoves
me to gird on my armour to sally forth, to do battle
with C. C. S.

It seems to me that C. C. S. has written while
still glowing with that feeling which comes to all
true fans-a crime for which I can forgive him- -
namely the possession of a good, DX receiver. He
has allowed this, however, to warp his judgment and
in this coma he truculently asserts views about
transformers to which in saner moments he would
not subscribe.

I am using a 1-v-1 receiver with a higher gain
H.F. stage than the " Titan " 3. Valves : Ediswan
S.C. 610, Cossor 610 H.F., Cossor X.P. or Mallard
P.M. 26. The transformer is an A.F. 5 feeding an
Ultra Air Column loud speaker, through a suitable
output circuit,. Using 150-v. H.Trthe output valve
is fully loaded on a large number of stations, the
operation of the set is checked with milliammcters in
the detector and output -plate circuits.

The quality given by this combination -Is I should
imagine equal to anything in the R.C.C. line under
similar conditions of test. It may be well to state
that the set is decoupled by means of resistances
and chokes as laid down by the Tallis House technical
maitres.

It is also a debatable point whether with only a
pressure of 120-v. the valves specified by C.C.S.
in the L.F. stages can cope with the signals, judging
by the efficiency Of the S.G. valve and H.F. stage.
Distortion might very well be present due to valve
overloading, in fact, C. C. S. inserted a post detector
volume control and used fewer coil-turns-evidently
he had some I

In any case why use three L.F. stages ? I notice,
however, there are quite a number of these queer
creatures about. If I used another stage our walls
would emulate those of Jericho (acknowledgment to
" Ariel ") I
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In conclusion, If three stages can give better
quality than one-well-Pop l Fzzzz I I Yes, Mr.
Editor, I need it.

Yours sincerely,
W. A. E. ROWETT.

Cornwall.

AN L.F. CIRCUIT.
The Editor, POPULAR WIRELESS.

Dear Sir,-I run enclosing herewith a copy of the
L.F. circuit, which I have been using for sonic time,
and' which gives' better results both as regards
volume and quality; than any other circuit using
ordinary. valves that I have yet tried-.

After realising the advantages of " choke " output
systems it seemed to me that this was the logical
method of inter -valve coupling, and although I
have not seen a published circuit like this I am
certain that -Your- " Technical Hounds" (see " Ariel ")
must have worried it before now, and discovered
some snag which is not apparent to Inc.

Y I should be very grateful, therefore, if you woul I
let me know just what the objections are, but in the
meantime I shall retain the circuit as drawn as I feel
convinced that it is the best yet.

Awaiting the favour of a reply, I remain,.
Yours faithfully,

IL PRATT.

' NOTES.
(1) The tuning unit is now the " Titan ",coil.
(2) The neg. bias on trans:prithary seems to give

slight increase of volume over a connection direct to
L.T. neg., but a tendency to " woolliness " if value
too high'(41-6 volts. best).

(3) No trouble from " motor -boating."

Y991

(4) Remarkable increase in strength of low notes
(drums, bass viol, etc.), and greater clarity in speech.

The L.F. chokes are L.F. trans. secondaries, tile
H.F. choke 1,000 turns of transformer wire on a
thread bobbin, and L.S. Blue:Spot OM, home made,
as is the " Titan " unit.

Leicester,

[There are no objections against the shunt feed
method, and it is quite a common practice. A form
of this scheme has been adapted by Messrs.. It.l. in
connection with their new, transformer. Mr. Pratt's
circuit necessitates the use- of the extra components,
a choke and a 1 mfd. condenser, and when -the anode
current is high and the transformer not well designed
the improvement may be noticeable.-En.j

ANEW country appears to have entered
the field of short-wave broadcasting,
in the shape of Mexico. The Consul -

General of that country has just forwarded
the information that X D A (owned by the
National Telegraph Co. of Mexico) now
transmits with 20 kw. on a wave -length of
32 metres.

A Super Dead Spot!

The station is established for the purpose
of communicating with Europe and other
distant parts, broadcasting messages " so
that those who receive them will be able to
know the true situation in this country."

I have had kind letters since last week
from Malta, South China, and Australia ;
proof that some interest is taken in short-
wave work in most parts of the world !
Malta appears to be a reasonably good spot
for the reception of Australia and New
Zealand=rather peculiar since I believe
French Morocco and Australia are " dead "
to each other.

Incidentally, while on this subject, I do
not know whether I have mentioned before

sic *
SHORT-WAVE

NOTES.
By W. L. S.

thit since the first contact between New
Zealand and South Africa, some years back,
there has been no other ! Surely a " super -
dead " spot.

Turn and Turn About.
It is very peculiar to notice the enormous

difference between two parts of the same
country or continent in this way. The
Australian 6th district (Western Australia),
for example, is very rarely heard in this
country, although there are numerous
active transmitters there. When they do
come through it is usually at quite a different
time from the other Australians.

Another very peculiar' effect that I have
noticed this spring in the early mornings is
that the 6th and 7th districts of U.S.A.,

instead of coming through together, as last
year, seem to get to this country on
separate mornings. Either on my early
morning watch I hear scores of " 6's " and
no "-7's," or vice versa.

The.6th district is,' of course, the further
south of the two, the 7th comprising
Washington Idaho, Oregon, etc.

Have You Heard Them ?
How many listeners in this country have

heard Oakland, California (W 6 X N), on
23 35 metres ? I have logged him once,
relaying K G 0 , but he is none too strong.
Another elusive station is Fort Wayne;
(W 0 W 0) on 22.8 metres. Both those
stations are situated at a favourable part
of the wave -length scale for coming through
well, but they do not often seem to be
audible.

Incidentally, I should be more than
pleased to hear from readers who have
received stations that they do not think
have been logged before, since such claims
are always interesting even if they cannot
be admitted.
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K.C. CONDENSER
With knob, dial and slow-
motion device,
'0003 or moc3 - 1
Without knob, dial or
slow-motion device,
,0003 or 0
'0003 -

N.C. DRUM CONTROL
CONDENSERS

With Drum Control and
slow-motion device, -I C/6
-0003 or 0005
Triple B.C., each
condenser 0003 or 311/6
Triple K.C. Com-
binations of 0003 40/-and :0005

MIDGET CONDENSER
A small variable condenser for
panel mounting 00005, /6
000i or 0002- - - -

"Toreador Screen -Grid Four"
This set incorporates the latest ;
developments in Receiver de-;
sign-full constructional de-;

tails free on request.

DUBILIEONDENSERSR
VARIABLE C

If unobtainable from your
dealer, write direct to us
citing his name and address.

,JOI L. tcf,

19/1",..0 MAP.

Dubilier Condenser Co. (1923),
Ltd., Ducon Works, Victoria
Road, N. Acton, London, W.3.

Q245/V
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Huge Price
Reductions !
66

KCO"
"ALL -ELECTRIC

STRAIGHT THREE "
RECEIVER

D.C. from 19 Gns. to £16 10 : 0
A.C. from 21 Gns. to £18 : 10 :
Thousands more will now enjoy COMPLETE
FREED OM FROM TROUBLESOME
AND EXPENSIVE B AT TERI ES AND
ACCUMULATORS. Upkeep costs are
negligible.
All you have to do is plug the " EKCO "
Adaptor into any light or power socket
and then switch on.
There are also " EKCO" H.T. Units (eliminating dry
Batteries) complete from 17/6 D.C. and 52/6 A .C., All -
Bower Units (eliminating Batteries, Accumulators and Grid
Bias) D.C. £9 15 0, complete.

" EKCO ALL -ELECTRIC STRAIGHT THREE " RECEIVERS are being
demonstrated without obligation at the leading London Stores, including:-
SELFRIDGES, WHITELEYS, GABIAGES, BARKERS, HOLDRONS of
Balham, BON MARCHE of Brixton, MUDIE'S of New Oxford Street,
FRANCIS, DAY & HUNTER of Charing Cross Road and HORNE'S of
Gracechurch Street.
All " EKCO " Models are obtainable on easy payments from your
dealer and under the popular " EKCO " one year guarantee.
Write for free copy of the " EKCO ALL -ELECTRIC " Rad'o Booklet !

E. K. COLE, LTD., DEPT. A., "EKCO"
WORKS, LEIGH -ON -SEA

" EKCO ALL -ELECTRIC STRAIGHT THREE "-
Special Features: P.625 Super Power Valve giving
great volume, superb tone and sufficient power to
operate Moving Coil Loud -speaker. Volume Control.
Pick-up Sockets for ready attachment of gramophone
pick-up. No coil changing. Low to high waveband
by simple pressure of switch.

Jvust" Plug -in -7" hat' s all I"
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FROM THE TECHNICAL EDITOR'S NOTE BOOK

ested and
Found-?

UNIQUE TRICKLE -CHARGER.
DR. NESPER, LTD., of .Colindale Ave-

nue, Hendon, N.W.5, recently sent
us a ,sample of the. Dr. Nesper 4 -volt

trickle -charger. It is one of - the smallest
and neatest devices of thh. kind that we

Th3 Dr. Ne3per Trickle -Charger.

have yet seen. It is supplied for A.C. mains
of 160 to 125 volts or 200 to 240 volts.

The 4 -volt type is available for 2- or 4 -volt
accumulators, and costs 29s. 6d. -; the 2-, 4 -,-
or 6 -volt type is priced at 38s. 6d.

You can stand this little charger on the
table or hang it on the wall. A lamp -holder
plug and flex and spade terminals for the
accumulator are fitted. .This trickle -charger
uses a selenium rectifier which is of a
perfectly permanent character. There are
no adjustments to be made.

The charger gives a steady output of .25
amperes, as stated, without giving off a
smell or becoming heated. We have
subjected the device to extended tests,
and find it safe and sound in operation.
It would appear 'that the valve and
fluid types of A.G. chargers have- yet
another formidable rival.

LOOPING THE LOOP.
It certainly seems that the little things in

radio count. For instance, we published
an article a short while ago, entitled,`! Loop-.
ing the Loop,' and this dealt with the

making of nice loops in the
ends of leads in order to
neaten and to facilitate wiring
up. The publication of this
article-quite a short one-
was followed by the reception
of scores of letters, one from
no less than the G.E.C. people.

Accompanying this letter
was a sample of the Osram

Music Magnet Loop Former and Gaugp,
and this is indeed an excellent device.
Although it sells for only two shillings
you can do anything with wire with it,
except cut it. You can make right-angle
bends and loops in the ends and loops in
the middle of any lead.

The instrument is so designed that you
can make the leads complete with loops
exactly of the size required for the par-
ticular job. You run the gauge-a kind
of slotted slider-along until it registers
exactly opposite the one terminal which
requires the connection, the . first gauge
point being a line against the other terminal.
A twist of a forming key and the loop is
made. The Osram Music Magnet Loop
Former and Gauge is a fascinating device
to handle and it certainly makes wiring up
an added pleasure.

FERRANTI, L.F. AND OUTPUT TRANS
FORMER.

Messrs. Ferranti Ltd. inform us that
in future all their L.F. and output trans-
formers will have their primary and
secondary terminals reversed from what
has hitherto been their standard positions.
Looking at the transformer from the
primary side, the plate terminal will in
future be on the right-hand side and, in
the same way, observed from the secondary
side, the grid -bias terminal will be on the
right-hand side. This alteration, whilst
in no way affecting the performance of the
_component, will, say Messrs. Ferranti, lead
to an appreciable simplification of wiring.
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SOME JUNIT PRODUCTS.
We recently received some of the new

products of the Junit Mfg. Co., Ltd. The
Junit terminal mount is designed to replace
the ordinary terminal strip, and is an
attractive alternative. A neat ebonite
plate, drilled and nicely finished, is provided
with a projecting bracket portion (a section
of the moulding) for attachment to, the
baseboard.

The Junit H.V. valve holder is something
that is entirely new. It is so fashioned that
it can be mounted either vertically or
horizontally, and for this reason should be
of some considerable interest to con-
structors of portable sets. A modern note

-74 Traders and manufacturers are invited
 to submit radio sets, components, and

accessories to the " P.W." Technical
Ei Department for test. All tests are

carried out with strict impartiality, g
under the personal supervision of the
Technical Editor, and readers are asked

Ee: to note that this weekly feature is in-
 tended as a reliable and unbiased guide
 as to what to buy and what to avoid.

is struck by the provision of an additiOnal
terminal for the connection to a screened -
grid valve.

The Junit soldering 'outfit at 4s. appears
to us to be excellent value for money. The
principal feature of this outfit is a full-sized
Junit Peerless soldering iron, an ingeniOus
tool that in itself eliminates most of the
snags of soldering. With a touch of the
thumb on a milled knob you can lift the
thin copper sheath off the bit and put this
in the flame for heating.

When the bit is hot enough the small
sheath can be flicked back again with a
touch of the thtimb and a perfectly clean,
well -tinned point is there ready for use, even
though the fire used for the heating was a
dirty coal one.

. Two nice big tubes of Junit flux, which is
a non -corrosive material, and are -aipple
supply of Junit Giant solder also figure in
this handy outfit. And even the solder is of a
special character, anddoes not tarnish, but
retains its brightness. Taking everything
into consideration, this Junit soldering
outfit is an ensemble of attractiveness.

It is seldom that one gets so many novel
" lines " in one carton.

Here are the various interesting Junit productions referred to in rage,
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A
BUSINESS
ROMANCE
p p VALVES started in a tiny room 5 feet by

 ' 10 feet. Think of it-hardly room to swing a
cat in-yet we had a queue of eager buyers. It's easy
enough to sell a new departure, but the STUFF'S got
to be good to stand the test of a discriminating buyer.
But we had the goods and played the game.
In 4 months we grew out of our cubby hole-and
feeling fearfully rash we took a shop and basement and
started our factory after 4 MONTHS !
A YEAR NOW AND AGAIN we are up against it-in the summer
too crowded out with parcels and goods waiting for the mail van and
carters.

Good value and consideration for our friends-for satisfied users are
our greatest assets-have pushed us out of our former premises-
forced us to get out with real cold feet. In consequence we have
acquired a five -storey building at No. 14, Newgate Street-the centre
of London-OUR PRIDE

P. R. HOUSE
14, NEWGATE STREET, LONDON, E.C.4
where we will establish ourselves on June 24th.
We are also introducing, for the first time, OUR NEW SERIES of
VALVES-THE GOLDEN SUPER P.R.-the golden valve
with a golden tone.
By a special process, employing an extremely rare element in minute
and precise quantities, in the coating of our Golden Series, we have
been able to turn out a valve of extraordinary efficiency. Although
the L.T. filament consumption has been kept more or less to our standard
to secure robustness, the emission has been increased by over 50 per
cent. For selectivity and volume, we believe a better valve cannot
Fe obtained anywhere with such a low consumption of H.T. and
L.T. The glass bulbs are of a distinctive golden colour and each
valve has a golden guarantee band.
Thanks to our tens of thousands of kindly people, who by word of mouth have
helped us more than they realise-and many. 'Ingo), thanks for the letters from
those considerate friends who have been so good as to write us their appreciation
of our services and efforts. Believe us, all of you, it bucks us up no end on a dull
day to receive the kind appreciation of our efforts to please.

All our products are sold on seven days' trial-if you are not satisfied return
them-.iodamaged, of course-and we will refund without question.

DUCTS

PATGIZNIOST&Ii_  SQUAQ6
) LONDON  t;

Opposite Post
Office Tute. vie

Telephone
City 3788.

THE GOLDEN VALVE with A GOLDEN TONE

LIST OF P.R. SUPER GOLDEN SERIES.

41 Type. Fil.volts.ohms.Amp. Imp. Amp.
f ac.

6 GPR 2 2 .095 24,000 13.5 H.F. Dot.
GPR 3 2 095 12,000 9 L.F.
GPR 4 2 .095 40,000 32 R.C.

EACH GPR 9 3.5-4 .09 22,000 14.5 H.F. Det.
Postage 4d. GPR 10 3.5-4 .09 10,000 9 L.F.

GPR 11 3.5-4 -09 44,000 41 R.C.
GPR 17 5-6 -14 20,000 17.5 H.F. Det.POWER GPR 18 5-5 -14 11,000 9.5 L.F.

7/6 Each GPR 19 5-8 14 75,000 41 R.C.

Postage 4d, GPR 20 2 15 6,000 7 Power
GPR 40 4 15 6,000 7 It

SUPER- GPR 60 6 15 6,000 7 "
POWER

1216 Each
GPR 120

GPR 140

2

4

3

2

3,000

3,503

4.5

4-5

Super
Power

Postage 4d. 2 valves or more, POST FREE.

H.R.H. THE
PRINCE OF

WALES
says:

"SUPPORT
BRITISH

INDUSTRY."

P.R.
THE ONLY VALVE
WITH A WRITTEN

GUARANTEE AS TO
PERFORMANCE AND

LIFE.

THE GUARANTEE IS
YOUR PROTECTION,

Sent C.O.D. if desired.

LIST OF P.R. STANDARD DULL EMITTERS.

Type. F11. Amp. Imp. Amp.
volts. ohms. f ac.

PR 2 2 .095 28,000 13 H.F. Det.
PR 3 2 .095 15,000 8 L.F.

EACH PR 4
PR 9

2
3.5-4

-095
.063

60,000
24,009

32
14

R.C.
H.F. Det. r.

Postage 4d. PR 10 3.5-4 -063 15,000 8.7 L.F.
PR 11 35-4 .063 65,000 40 R.C.

POWER PR 17 5-6 -15 24,000 17 H.F. Del.

616 Each
PRI1 181 5-6-

:110

15,000
40

L.F.
R.C.

Postage 4d.
PR 20 2 -15 7,000 6 Power

SUPER- PR ao 4 -15 8,003 6

POWER PR 60 6- -
15 8,000 6 .

1 016 Each PR 120
PR 140

2
4

-3
2

3,800
,

4
4

S.P.
S.P.

Postage 9d. 2 valves or more, POST FREE.

GUARANTEE. Al'
despatched

valves

under guarantee of Money Back
in Full if not satisfied within 7
days. All valves carefully packed
and breakages replaced free.

Tell us your set-we will send
correct Valves. Matched Valves
I extra. All orders executed

by return of post.



All Editorial communications to be. addressed to . th Editor,
POPULAR WIRELESS, Tallis House, Talks Street,. London, E.C.4.

The Editor -will be pleased to consider articles and photographs deoti no a ith all subjects appertaining to wireless
work. The Fill tor cannot accent rhsponsibilit a for -manuscripts or photos. - Every care will be taken to return

not accented for publient ion. .4 :tamped and 'Addressed envelope must be -sent with .every article. A a
ingni ies co.trernirrg advertising rules, etc., to be addressed to the Sole Agents, Messrs. John 11. Lile, Ltd.,
4, 1. ad go e Cir cur, London, E.C.4.

The n.vol ru,,tional articles which appear f rotn time to time in this journal ore the outcome of research
and exp.rin. en fat work carried out with a view to improving the technique of wireless receivers. As inueh of
the information g iced, in the columns of this raper concerns the most. recent developments in the radio w9r/d,
some of the a rrandenoent S and specialities described may be the subject of Lettees Patent, and the nniateUr
and tht, trader would be well advised to obtain permission of the patentees to use the patents before doing sg.

QUESTIONS AND
ANSWERS.

A CHOKE COUPLING PUZZLE.
F. W. (Hanwell).-" I have got a big L.F.

choke and big fixed condenser, with the idea
of making a choke output circuit. But the
sketch which was given me seems wrong, for
it shows the loud speaker connected to the
condenser so that apparently the current could
not flow in it. What are -the proper con-
nections ? "

In order to provide the choke output, all yeti have
to do is to disconnect the loud speaker from its
terminals on the set and join the choke across them.
Now join one side of the large Axed condenser to that
side of the choke which has been connected (internally)
to the plate of the valve, and the remaining terminal
of the condenser to one side of the loud speaker.
The remaining side of the loud speaker is now joined
to the nearest point of the set's wiring which is
connected to the filament of the last valve (probably
H.T. negative or L.T. negative, or earth).

If you draw a sketch of this arrangement you will
find that the steady H.T. current now passing through
the windings of the choke will pass direct to the plate
of the valve. There is. however, an alternative path
to the plate from H.T. negative, via the fixed con-
denser and the loud speaker ; for although the fixed
condenser is an active barrier to any direct current
getting through this way, the varying currents caused

Popular Wireless, June 8th, 1929.

by the speech or music have great difficulty in over-
coming ' the impedance of the choke, and therefore
such variations of current find a much easier path
through the condenser to loud speaker.

Being alternating currents, they can pas;
through " the condenser if it is a large one w:thout,
serious loss, and in this journey they operate the loll I
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r12 " P.W." TECHNICAL

=
QUERY DEPARTMENT E'

r="-- Is Your Set " Going Good "?
Perhaps some mysterious noise has appeared.
and is spoiling your radio reception ?-Or
one of the batteries seems to be run down
much faster than formerly ?-Or you want a
Blue Print ?
Whatever your radio problem may be, re-
member that the Technical Query Depart-
ment is thoroughly equipped to assist our
readers, and offers an unrivalled service.
Frill details, including scale of charges, can
be obtained direct from the Technical Query
Dept., POPULAR WIRELESS The FleetwaY
House, Farringdon Street, London, E.O.t.
A postcard will do : On receipt of this- an
Application Form will be sent to you free
and post free immediately. This application
will place you under no obligation whatever,
but having the form. you. will Anow exactly
what information, we require to have before
us in order to solve your problems.
LONDON READERS PLEASE NOTE:
Inquiries should NOT be made in person
at FIcetway House or Tarns House.

Fff111111111111111111111111111111111111111111111111111111111111111111i1111111111

speaker lust as well as if it were placed direct in the
plate circuit of the valve. If you try this method Ile
feel convinced that ybu will be delighted with Dr!
results.

TUNING IN ON THE " THROTTLE " THREE.
The " Throttle " Three is the name of the

powerful and efficient set described in " P. W."
last week, and below are further details for the

(Continua! on page 428.)
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For Perfect Reception
and long life- buy

EVER READI
BRITAIN'S BEST BATTERIES

THE
POPULAR PORTABLE
H.T. DRY BATTERIES

(lu Brown Containers.)
For Portable Sets.

PORTABLE r 63 volts 8/6
PORTABLE 2 99 volts 13/6
PORTABLE 3 to8 volts 13/ -
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THE ttoft EXpElos

LEWCOS CO I LS

BINOCULAR COILS
(Pat. No. 277,876).

LEWCOS Radio
components areavailable at
7, PLAYHOUSE
YARD, GOLDEN
LANE, LONDON

E.C.1.

LEWCOS COILS
are available for
the MULLARD
S.G.P. MASTER 3.
235/55o metres, 1 Q/-Ref. A.M.5
l000/z000metresi n

/Ref. A.M.2o I.,
Six-Pin Bases 2/9Ref. S.P.B.

ULTRA -SHORT-
WAVE COIL

CENTRE -
TAPPED

COIL
(Pat. N0.271,384)

RADIO PRODUR6TS

LEWCOS RADIO
PRODUCTS FOR
BETTER RECEPTION.

THE LONDON ELECTRIC WIRE
COMPANY AND SMITHS LIMITED
CHURCH ROAD, LEPTON. LONDON, E 10

Telephone: Telegrams:
Walthamstow 2531 :!Letvcos, Phone, London.'!

Trade Counter and Cable Sales :
7, PLAYHOUSE YARD, GOLDEN LANE, E.C.1

The NEW
LOEWE
RADIO
CONE
UNIT

gives Home Constructors an
opportunity to build their
own LOUD SPEAKER !
With the new LOEWE RADIO Cone Unit you can make in your
own home a high class cone loud speaker. It will adapt itself to
any type of cabinet, and whether it is simple or intricate in design
is a matter for the builder to decide. With every Unit, complete
instructions, working drawings, etc., are supplied for making the
Cone Diagram and the Cabinet as recommended by LOEWE
RADIO. Most of the Unit is enclosed in robust PRICEmoulded casing. Plugs fitted to leads are also
supplied. All enthusiastic home constructors 1316
should buy this pleasingly efficient unit without
delay! Full details from

LOEWE RADIO
THE LOEWE RADIO CO., LTD.,
4, Fountayne Road, Tottenham, N.15

LTe'rphon:Tottenham 3911,2.

=MAXIM
conquers solder-anyway, it /
makes it run.'

FLUXITE is sold in tins,
price 8d., 1/4 and 2/8.
Another use for Fluxite : Harden.
ing Tools and Case Hardening.
Ask for leaflet on improved methods.

FLUXITE LTD.,
(Dept. 324).Rotherhithe, S.E.16.

SOLDERING
SET Complete

716 n
or LAMP
only
2/6

SIMPLIFIES ALL SOLDERING



428 Popular Wireless, June 8th, 1929.

RAYMOND'S
FOR WIRELESS

27 & 28a, LISLE SL, LONDON, W.C.2
Come to LEICESTER SQUARE TUBE
This address is at the back of Daly's Theatre
Phones : Gerrard 4637 and 2821
HOURS OF EVERY DAY 9 to 8
BUSINESS ZUTNURRIDOIFIN 11

to 9
to 1

-....111ULLARD S.G.P.3
See our exchange offer (applies to this set only).

KIT OF PARTS IN STOCK.
1 Aluminium Panel

(drilled to carry
tuning condensers,
switch, reaction

condenser.rheostat
and panel brackets)
Colvern ...5/6

Juno Plano -board .2/.
2 J.B. Log (Left &

Right) ...19/
2 Drum Dials, pr....21/.
Benjamin Switch .1/3
B.B.C. Aerial Coil &

B.B.C,no e Coil

Mallard Permacore...251-
Panel Brackets - -.2/6
Mallard 01 ...
2 Spades ... ...6d.
Set of Links ... _1/3
Sovereign, 50 oluns...216
2 Six -pin Bases...
2. " 11.V." Valve

Holders, pair... ...3/ 6
1 W.B. Valve Holder l/3
4 B. -Lee Terminals...2/.

Metal Screen -104
2 Junits It/founts ior 1/3 7 Plugs ... ...1/2`
Climax H.F. Choke...7/6 Flex & Screws ... -1/9

EJact to Mallard specification;

TOTAL dE6 . 16 . 7.
VERY

In order to popularise the above
sot, I am willing to ACCEPT

IMPORTANT
EXCHANGE in RADIO, GRAMO-
PHONE, or PHOTOGRAPHIC goods

NOTICE. not to exceed one -sixth of total.
purchased), such exchange in value
(provided Kit of Parts as above,

Send your cheque (less amount you value your goods
at). Immediate delivery.

Bullard S.G., 22/6,, 2 or 4 volts. Detector, 10/6.
Pentode, 25/, Speaker Unit, 38/6. H.T. Batteries,
L.T. ditto. ALWAYS IN STOCK.
Sufficient cash for POST and PACKING MUST BE

ENCLOSED.

PORTABLES
To Personal Shoppers Only

SHOP SOILED ONLY
2 National £15 models, £11.18.0 and £12. 1 Ormond

£15 model, £11.11.0. Various others in stock.

ORMOND
S.M. Drum Dial 5/-; Rheo-
stats, 6, 15 30 ohm, 2/-:
Midget 0001 max., 41.;
Log. -0005 and 4 in, Dial,
6/... Log. .0003 and 4 in.
Dial, 5/9. S.L.F. No. 3
same price. -We always
stock all ORMOND PARTS.

Ultra Short Wave Coils
for Cossor New Melody

716 PAIR
(Post 6c1.)

VALVES
DAI210 RADIO -MICRO
2-v. or 4-v. O.P. _ 5 6
Super -Power .. 7,6
Super H.F., 2-v. or

4-v. .. each 7'6

TRIOTRON
H.F., Det. R.C., 5/2 each;
Power, 6/9. P -V. or 4-v.

Post 4d. (10)- Free).

CLEARTRON
SCREEN GRID

2.volt, 12/6; usual types,
4/-; R.C. or Power 6/ --

Post 3d. each.

LEWCOS
Lewcos C.A.0.5, 10/6;
C.A.C.20, 12/6; C.S.P,5,
10/6; C.S.P.20, 12/6;
P4 to 14, 3/- each; P16
to 22, 4/- each. Touch-
stone Coils, 30)- pair. C.T.
Cells, 3/6,

.Q

3. Q
A H

.A., 15/-21
-;

; .S.P. 21/-I
.A.A.

15/-; 4.S.G.(21/,All Lewcos Products.
LEADING HOUSE
FOR KITS OF PARTS

VALVES
Mullerd,B.T.H.,Merconi,
Ediswan,Osram,Cosinos,
Cossor, Six -Sixty. Det.

L.F., R.C., 10/6 ea.
Power 12/6, S. Power 15/,
S.G. 22,6. Pentode 251- -

ALL LISSEN
Parts Stocked.
ILLUSTRATED
CATALOGUE
(144 pages.) 1/- refunded

on first 10'- order.

STOCK
WHOLESALE & RETAIL
Bulgin, 'Ferranti, Ekco
Amplion, Celestion, Igranic,
Lissen; M.P.A., Ediswan,
Cossor, Six -Sixty, Colvern,
Cyldon, McMichael, Watmel,
Lewcos, Polar, Climax,
Ormond, J.B., Pye,, Polymet,.

LT.C.C.. Dubilier, otus,W.B.,
Philips,Mullard.andall stan-
dardcomponents, valves, etc.

QUOTATIONS FOR SETS
OF PARTS OVER 25/- IN
VALUE (where possible)

ALUMINIUM
CRADLE
With fitted 10 in. Floating
Cone & 12 in. Square Baffle
Board. Takes all 7 /II
Bal.ArmatureUnits. 1 /

SEND ORDER. PAY
POSTMAN. (U.K. Only).
Must be over 5,- value.

III I I =I iM MI I rilm iNimi I MI I MI=

SPECIAL COUPON P.W. 8/6/21;
For every 30,/- you spend you can buy for 3d.
extra one et the following Lots on this coupon only.
'0005 variable 4" slow-motion dial 16 -volt Grid
Bias, Binocular H.F. Choke, '0001 Reaction with I
Knob, Special Indoor Aerial complete, Set of 12 I
Plugs and Sockets (red and black), 2 Fuse -holders
and Bulbs, 4- or 5 -way L.T. Battery Cord 100 ft.j
hest Copper 7/22, 100 ft. Insulated Aerial.

On INS MS

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 426.)

handling of this receiver; as promised in our
last issue.

There is no reason why an H.T. eliminator should
not be used with the receiver, but if such is employed
it is advisable to employ an output filter. A filter
circuit is also advisable when a super -power valve is
in use, and is in any case a desirable refinement.

The coils for the lower of the two broadcast bands
are aerial 35, grid 60 and reaction another 35 or a 50.
These are the sizes which will usually give best
results, but there is no reason why other slightly
different sizes should not be tried for the aerial and
reaction positions.

On the long waves the aerial coil may be a 100 on
150. the grid coil a '250, and the reaction a 75 or 100.
As in the case of the lower waves, the sizes of the
aerial and reaction coils may be varied slightly.

The operation of, the set is quite- simple, but there
is one point in which it will vary from the control of
an ordinary set. That is, the reaction condenser -will
appear to- work reversed. This is because when
the capacity of the reaction condenser is increased, so
the by-pass of H.F. current from the plate of the
detector valve to earth increases.

Therefore the set will cease to oscillate as the
condenser is turned towards its maximum. If you are
used to an ordinary set this may seem a little confusing
at first, but you will soon become accustomed to it.

Two aerial terminals are provided, and when the
aerial is joined to the terminal Al a '0002 fixed
condenser is connected in series with the aerial lead.
This condenser will sometimes improve selectivity
on the shorter waves and will also snake the set
oscillate more easily.

When receiving on the 5 X X band the aerial
should always be joined to the A2 terthilial, as the
'0002 fixed condenser would probably weaRen signals
on the loan waves.

The results; obtained were better than those
usually given by a Bet. andi 2 L.F. set of thetrans-
former-coupled- type. Those; of yOu who is now what ,
enormous magnification a set of this type can give
will therefore appreciate how good the results were. -

Apart from -the method lof controlling -reaction,
the circuit is ciliate ;a' straight one, and the extra
strength must be put down to the b$ -pass effect
already mentioned. ,If you use the set fairly near a
powerful local station it nmy be desirable to use a
wave -trap should much interference be experienced.
A suitable one was described in full in POPULAR
WIRELESS No. 355.

No trouble should be experienced due to L.F.
instability with the decoupling resistance that is
incorporated. but should motor -boating or bad'
distortion arise, try reversing the connections to the
primary or the secondary (or both) of one of the L.F.
transformers.

The addition of an output filter if not already in
use would also be helpful, and it is as well to make
sure that the H.T. battery is not running down and
therefore causing the trouble.

QUESTIONS
ABOUT VALVES.

H.F. VALVE FOR SELECTIVITY?
C. F. (London, N.W.).-" What is the best

way of making a set selective ? A wave -trap
or an H.F. valve added ? "

It is common nowadays to talk of the addition of
high -frequency as an aid" to selectivity because
experience has proved that this is the effect it has
in most cases; but it should not be forgotten that
this extra selectivity is more or less incidental,
and selectivity is not the real reason for adding
H.F. stages.

The real purpose of H.F. amplification is to magnify
weak signals. This it does, but it must be remem-
bered that- it magnifies all signals in the aerial with
absolute impartiality, and therefore within its lithits
it will magnify the signals from the local station as well
as those from rilnead. This is not really what is
wanted in the case you raise.

A wave -trap, on the other hand, is a really selective
device. When accurately tuned to the local station,
it selects these signala in prefefence to all others,
and it does, therefore, discriminate in favour of the
foreign or distant weak stations. For this reason
a wave -trap is generally preferable in the vicinity
of a high -power station. It is economical, it is
easily made, it is efficient, and it will really fade out
signals of the station to which* it is tuned, leaving
all other signals comparatively unaffected.

WHY DOES A VALVE- SET HOWL?
E. T. F. (Sutton, Surrey.)-" What is it

that actually causes the howl in a valve
set when reaction is pushed too far ? My' own
set will howl as piercingly and as strongly as

(Continued on page 430.)

POPULAR TRANSFORMER
When planning your new set ensure perfect
amplification by including a BROWNIE
POPULAR TRANSFORMER. The coca
Iron and the windings which are the very
finest obtainable are assembled in the famous
Brownie Factory ; while all the delicate pain
are protected by an attractive moulded Bake-
lite casing which seals the whole Transformer
against any atmospheric interference. Send
P.C. to Dept, 22 at address below for, free

booklet, Wireless Wahout Worry.!

BROWNIE WIRELESS co. (G.B.)
Nelson Street Works,
Mornington Crescent.

Loudon, N.W.I.

HIGH TENSION FROM
LOW TENSION ACCUMULATOR

STANFIELD CONVERTER
This is an entirely new departure in

H.T. practice.
All that is required is a'4 -volt low-tension scan..
mulator to ohtain high-tension current that is
suitable for medium power sets, such as Cossor
Melody ',Maker or Mullard -Master Three,. etc,
Complete kits for building Stanfield Converter
or separate parts may be obtained. s. d
Contact Breaker ... 5- 6

6
6
6Potential Divider, toppings 7
6

Cabinet 3
Panel

2,
drilled; and engraved__ _ .. 3 0,

Two lmf. Condensers at 3/- ea.. 500 volts 0
Two mf. Condensers at 4/- ea, Tested 8 0
One 5mf. Condenser A.C. 2 0
Valve, specially.;suiSafire -._ 10 6
Complete Set of Clix Plugs & Sockets. ... 2 6
Blue Print and Instrudtionii .;.- . ... 2 6
ComplePe Hit, 'including Blue _Iiirna

and Instructions ... 53 5 c
Model 4/100. Price, confplete with .

Valve - 53 10 0
Output: 10 Ma'. lit J.00 v.; 8 la at 120 v.

Seven -dove approval against cask.
Demonstrations given on moving coil speaker.
THE STANFIELD CONVERTER Coy., Ltd.,
27, LOTS ROAD, CHELSEA. S.W.10.

Phone: 1,11.1.111011 6975,

An engraved
WANDER PLUG,

Iterl
H.T.÷
H.T.+1
H.T.+2
H.T.+3
H.T.+4
SCREEN 1
SCREEN 2
PENT. GRID
GRID -I-

Price

;SA..44
Black

GRID-
GRiD-1

GRID -3
GRID -4

BELLING -LEE
Belling & Lee,Ltd, Queensway Irks -Ponders End, Illdrisz,,
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RESERVE
rY

The evet-increasing demand for sets capable
of reproducing Broadcast Music in closer
relation to the actual performance-in other
words, pure in tone, and with full undistorted
volume-necessarily involves the use of power
and super -power valves.

For such valves SIEMENS POWER
BATTERIES are unquestionably
supreme ; they are specially designed
and constructed to provide a large
output of energy over a long period.

E" 1%

POWER
BATTERIES
SIEMENS BROTHERS

& Co. Ltd.
WOOLWICH, S.E .18
The originators of Power Batteries

for Power V a/2.er.

THE

110 BUILD and OPERATE in
ONE EVENING- -

.giv2/24ael3. *

FAMOUS FORMO COMPONENTS as used in this
Set and in ALL NOTABLE PUBLISHED CIRCUITS

"1928"

LOG CONDENSER 5
0005 '00035 '00625

TRANSFORMER -OUTPUT" De Luxe " Model 6
BRITISH '0005 'CO025 COILS SG I & 2

Five Eli. CHOKE 25/-Components Throughout .00025  C0015 10 6 each
Send for Catalogue THE FORMO CO., CROWN WORKS, CRICKLEWOOD LANE, LONDON,

(-11411:30.

ie

"Oh , dI

1111 111'
FORMO-DENSOR 2'-

!n leer variable capacities

VALVE HOLDER 1/3

.,,;,,,,,,,,,,,,,,,,,ii.
" POPULAR WIRELESS "
ADVERTISEMENT RATES
Whole Page £40 Quarter Page £10
Half Page £20 Eighth Page £5
Narrow Column Advts. (3 cols. to page) per inch 30/ -
Minimum Space accepted - - half inch I5/ -

E NO SERIES DISCOUNTS. ALL COPY AND BLOCKS MUST BE IN
ADVERTISEMENT COPY SUB- HAND 11 DAYS BEFORE DATE
SECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS

ALL communications respecting advertising must be made to

JOHN H. LILE, Ltd., 4, Ludgate Circus, London, E.C.4
Phone : CITY 7261. E Grid -Bias B alter y

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i111111111111,1110
Clip, 5d. each

SPECIFIED
FOR THE NEW

34'ander
Plug,

2d. each

1?

Spade -End
Terminal,
3d. each

SOP
,2ktee

LISENIN
SPADE -END TERMINALS,
WANDER PLUGS AND
GRID -BIAS BATTERY CLIPS.

Sole Manufacturers and Patent es
1P, EDGWARE RD., LONDON; W.2
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Soul of cilCusic

ELESTION
LOUD SPEAKERS

The .Very

The only sure proof- of our Slate-
,ment is to hear Celestion Yourself.
You can do so without obligation
at any good Wireless Dealers, or
at our Showrooms. Models range
front £5.10.0 ut oak or mahogany.
British throughout. Made under

Licence.

The new Celestion Booklet is free
and gives you briefly and interest-
ingly all particulars. Mail the
coupon below for your copy now !

CELESTION LTD. (DEPT. B),
KINGSTON - ON - THAMES.

Showrooms :

106, VICTORIA STREET,
LONDON, S.W.1.

Model C ro. Price 15 los. od.

YE:

Efis

Elf=

474

E111

-r WHEN A BETTER LOUE-SPEAKER
507# IS MADE-CELESTION WILL

MAKE IT.

E-97'

kPlease send me a copy of the New Celestion 117--
rit.. Booklet! Post to Celestion, Ltd. (Dept. 13),

=S=Ki n gston -on-Thames.

N A HE

ADDRESS

Effi:

EC

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued front page 428.)

a musical siren, yet apparently there is no
-particular , instrument inside 'causing this.
So wheic do -Cs the howl come from ?"

In order to understand wiser.- the  howl comes
from we must remember that all noise is due to
vibrations in the air. It these vibrations were
perfectly regular, following one another at a given
frequency per second, the noise would have a charac-
teristic note depending upon that frequency.

Low notes (such as the bass notes of an organ), are
invariably caused by comparatively slow motions of
the air-i.e. the particular instrument which is causing
the sound is snowing air backwards and forwards
at the rate of only a few hundred times per second.
Very high notes, on the other hand, such as those
of the piccolo, are due to the air being moved back-
wards and forwards at a very fast rate-that is to
say, the frequency of such an instrument is thousands
per second.

All musical sounds are 'caused by regular move-
ments of the air in this way. The sound of the
note varies from low to high, according to whether
the frequency of the vibration is low or high.
Having grasped the fact that sound will be caused
when the air is vibrated several hundred or thousand
of times per second, you will be able to appreciate
the fact that the diaphragm of the loud speaker
or of telephones is quite capable of setting up an
audible sound.

This can either be a low howl, or a piercing whistle,
if the electric currents cause it to be moved at the
required frequency corresponding with these sounds.
The howl which is associated with a receiving set
due to too much reaction being Used is generally
caused by the interaction or " beat" note of two
separate sets of electrical waves, which, taken
singly, are of far too great a frequency to affect the
diaphragm.

Thus, if the frequency of a broadcasting station's
carrier -wave is,1,000,000 times per second, and your
receiving set is adjusted to have a frequency of
1.000,500 times per second, the two different currents
will fall into step 500 times per second, and, conse-
quently, a beat note will be heard in the telephone
at a frequency of 500 per second. This would make
an audible sound, and if the frequency of your tuned
circuit were altered, and that of the station remained
constant, the note would go up and down accord-
ingly, and you would hear a sound going up and
down according to whether the beat frequency was
increased or decreased.

So you will see that such a howl is caused by an
electrical interaction between two non -audible
frequencies, which, mingled together, form a third
frequency, which is audible. This effect, falling
into the range of audibility, appears as a howl, or
shriek, or growl, from the telephones or loud speaker.

THE PLATE SUPPLY.
E. C. W. (South Wales).-" I have con-

structed a three -valve set which has Reinartz
reaction, followed by R.C. and transformer -
coupled amplifier. I am getting good results,
but I have had the misfortune to run through
a new H.T. battery of 100 volts in a fortnight.
What is the cause of this ? "

We think that the only explanation of this running
down so quickly is that you have been shorting it.
This does not mean to imply that its positive has
necessarily been connected to its negative by a piece
of wire or metal externally, for the short may be a
fairly high resistance one, taking part through a
fault in the insulation of the set.

For instance, if you are using a large fixed con-
denser across the high-tension battery we should -
certainly recommend you to disconnect this and
test its insulation. If the condenser is not faulty
it is possible that there is a mistake in your wiring,
or else that some of the insulation somewhere else
in the set is defective. The most likely component
to give trouble of this kind is a fixed condenser, but
faulty leads, or a faulty switch-indeed, any defective
insulation-may give rise to the trouble.

If you are unable to trace any fault of this type,
we should get the set overhauled by someone ex-
perienced in radio troubles. Failing this, we are

(Continued on page 432.)

PAREX )
SCREENS I COILS

WHITE PRINT No. 27
STANDARD SCREENS (10"x7")
COPPER .. 4 ALUMINIUM .. 2/ -
AERIAL COIL Sc MEACH
H.F. TRANSFORMER 1%P- re

Holder)

PAREX VALVE HOLDERS
FOR ALL SCREEN - GRID VALVES, 2/-

E. PAROUSSI 10, Featherstone Bldgs.,
9 High Holborn, W.10.1.

'Phone Chancery 7010.

Easy Terms
YOU CHOOSE
YOUR GOODS
WE PAY FOR THEM

Immediate delivery
No troublesome enquiries.

ALL ADVERTISED GOODS
IN THIS PAPER SUPPLIED
Let us know your requirements.
We will quote you per return.
POST THIS COUPON FOR
BIG ILLUSTRATED LIST

 y y yy, y y y a.

Name

Address

P.W. 8/6
Send to

New C111106 Sales Co.,
56, Ludgate Hill, London, E.C.4.

'Phone: Centro! 2711.

A
Bureau

gg

for
Your

Wireless!

ADAPTABLE TO ALL SETSI
Nothing to touch I The snug way those untidy,
dusty parts, trailing wires and batteries are com-
pactly enclosed will delight you. As a beautiful
piece of furniture, the " RADIOLA " will add
pride to the home 'because it is modern and stylish.
Already over 3,000 delighted users. Highly recom.
mended by the Radio Press and leading experts,"Radiola " de luxe, from R5.5 to R11:11." Popular " Oak Model, from £3:15.

Cash or Easy Payments.
A stately British -made Cabinet, trade -marked and
guaranteed, sent on APPROVAL. (If you wish to
Part with it we will willingly refund FULL
MONEY and pay return carriage too I)
Full particulars, Booklet and Photographs FREE
(they will interest you I) from the actual makers :
PICKETT'S, WIRELESS F KERSURNITUREMA,

P.W." WORKS, BEXLEY HEATH, KENT
Established since the beginning of Broadcasting:

The Picture Paper with the MOST News

-SUNDAY GRAPHIC-

EJECTHICAL
GREAT ACCUMULATOR SALE

NOW ON.
ELECTRADIX RADIOS
218, Upper Thames St., London, E.C.4.
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WEAA

COMPONENTS
ARE PRODUCED BY HIGHLY SKILLED
INSTRUMENT MAKERS, AND ARE
HIGHLY RECOMMENDED IN ALL
" POPULAR WIRELESS " CIRCUITS.
WATCH FOR THE NEW A.C. VALVE HOLDER !

s. d.
H.F. CHOKE - - - - - 6

HEAVY DUTY for Eliminators 10
H.T. CHOKE CONSTANT INDUCTANCE 21

6
6
0

L.T. TO PASS 1.5 AMPS.- 18 6
BATTERY SWITCH, G 22 1 0
WAVE -CHANGE SWITCH, G 23 1 6
STANDARD LOADING COIL - 7 6
TITAN COIL - - - - - 15 0
WAVE TRAP - - - 15 0
GRID LEAK HOLDER - - - 6
BIAS BATTERY CLIPS. PER PAIR - 6

WRITE FOR NEW LIST.

WRIGHT & WEAIRE, LTD., 740, High Road, Tottenham, N.17.
'Phones: Tottenham 3847-3848.

all11111Ill11111111111111111111111111111111111111'

E_

For Charging
2, 4, & 6 volt

Accumulators

38/6
H- Simply fix plug into lampholdee, A 4 -volt accumulator can be :7=

E then attach spade terminals to charged any time the Set .is E
= accumulator and switch on. not in use at cost of td.

INTESPrt. 1491[913..,
Colindale Avenue, Hendon N.W.9. E

E ASK YOUR DEALER. cr,-.,\ ASK YOUR DEALER. :=7.

5uninuninumffliniusiitiunnumninii W.) ufflutununiummiumuumunuunirT:

INVALUABLE TO EVERYAMATEUR & CONSTRUCTOR

" POPULAR WIRELESS" BLUE PRINTS
of Tested Circuits

The following is a list of the " P.W." 6d. Blue Prints
F.W. BLUE PRINT Number.

DETECTOR VALVE WITH REACTION.
2. OUT OF PRINT.
3, 1 -VALVE L.F. AMPLIFIER.
4. CRYSTAL DETECTOR WITH L.F. AMPLIFIER.
5. H.F. (Tuned Anode) AND CRYSTAL WITH REACTION.
6. H.F. & CRYSTAL (Transformer Coupled, without Reaction)
7, 1 -VALVE REFLEX AND CRYSTAL DETECTOR (Tuned

Anode).
8. 1 -VALVE REFLEX AND CRYSTAL DETECTOR (Employing

H.F. Transformer, withoat Reaction).
9. B.F. AND DETECTOR (Tuned Anode Coupling, with Reaction

on Anode).
10. H.F. & DETECTOR (Transformer Coupled, with Reaction).
11. OUT OF PRINT.
12. OUT OF PRINT.
13. 2 -VALVE REFLEX (Employing Valve Detector),
14. OUT OF PRINT.
15. OUT OF PRINT.
10. H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F. (With

Switch for Last Valve).
17, CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS (With

Switching).
18. 1 -VALVE REFLEX AND CRYSTAL DETECTOR, with 1 -VALVE

L.F. AMPLIFIER, Controlled by Switch.
19, CUT OF PRINT. 20. OUT OF PRINT.
'21. THE 2 -VALVE LODGE " N."
22. " THE GUARANTEED REFLEX."
23, THE 1 -VALVE " CHITOS."
24 THE " SPANSPACE THREE." Three -Valve Receiver employ.

ing 1 Neutralised H.F. Valve, Detector with Non -radiating
Reaction Control and 1 L.F. Valve.

for Constructors in stock, showing the different circuits available.
P.W. BLUE PRINT Number.
25. OUT OF PRINT.
26. A " STRAIGHT " 4-VALVER (H.F.. Def. aol 2 L,F. with

Switching).
27. OUT OF PRINT.
28. A " MODERN WIRELESS " 5-VALVER (H.F.. Het. ant

3 L.F.).
20. AN H.T. UNIT FOR DIRECT -CURRENT MAINS.
30, A REINARTZ ONE-VALVER.
31. OUT OF PRINT.
32. THE " CUBE SCREEN " THREE (H.F., Dot, and L.F.).
33. A " KNIFE EDGE " CRYSTAL SET.
34, AN H.F. AND DETECTOR TWO-VALVER.
35. THE " UNIVERSAL THREE " (Det. and 2 L.F. stagos resist-

ance -coupled).
33. THE " SPANSPACE FOUR " (H.F., Del. and 2 L.F.).
37. THE " LONG SHORT " CRYSTAL SET.
38. A TWO -VALVE L.F. AMPLIFIER.
39. THE " SYDNEY " TWO.
40. THE " SUPER SCREEN " THREE.
41, THIS YEAR'S " CHITOS " ONE VALVER.
42. THE " Q AND A " THREE. A simple set (Dot. and 2 L.F.).
43. THE "INEXPENSIVE FOUR."
44. THE "ECONOMY FIVE." For long-range loud -speaker wail.
45. A SIMPLE A.C. H.T. UNIT.
46. THE " REGIONAL " THREE.
47. THE " WAVE -CHANGE " ONE.
48. THE " REGIONAL " CRYSTAL SET.
49. OUT OF PRINT.
50. THE " ANY MAINS TWO
51. OUT OF PRINT.
52. TfIE " BANDMASTER.'

ALL " POPULAR WIRELESS " BLUE PRINTS 6d. EACH
/la orders /o7 these Blue Prints should be sent direct to the Popular Wireless 'Y Queries Department, Flectway House, Farringdon Street London

E.C.4, enclosing a stamped addressed envelope and a postal order for 6d. for each Blue Print ordered.
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A HIGH MAST IS
EQUAL TO TWO
EXTRA VALVES

rybody knows that to have a high aerial is to get
extra powerful signals. The difficulty of fixing up

a high aerial is banished if you fit a

p.n1
WIRELESSI.

mAsT

BANISH INTERFERENCE
GET AWAY FROM

YOUR NEIGHBOUR'S
SCREENING WITH

A P.R. MAST
26VFeethigh. In 3

sections of xlin.
Steel tube tapering
to x in. Carriage,
London, x/6 ;.; Mid-
 lands, 2/6 , else-
where, 3/6. Weight 24 lbs.
Two masts for 28/6.

Feet hiof it.34sections
In 21/6

Steel tube tapering
tot in. Carriage, London, 2/-;
Midlands, 3/-; elsewhere, 4!-.
Weight 34 lbs. Two masts
for 40/-.

.

The "Super"s''-.

)1 111

) 4259/6
'" In 5 sections of

heavy xi in.

" Weight 46 lbs.

Steel tube
i tapering to I

in. A. real bar-
gain. Carriage,

elsewhere, 4/6.

55/-.

London, 2/6 ;
Midlands, 3/6 ;

Two masts for

P.R. MASTS

I
1.- 1(ik L with cast-iron

gal-
vanised steel
stays cut to

erecting in-
structions. No

bed plate, steel
ground pegs;
stay rings,

flexible wire

lengths, pulleys,
bolts and fullest

further outlay

0 are made of
13ritish Steel in
g ft. lengths,

ia from li
tapering tor and are supplied

necessary.

NO HOLES TO DIG. ONE MAN'S JOB.
Any intelligent man can assemble and erect a P.R. Mast
in a couple of hours. The Mast being tapered, it is easy
for anyone to raise it from the ground into position.
The wire rope is sent cut to size-a saving of endless
worry.
Minimum GUARANTEE The easiestMoney refunded without

Radius question, if not satisfied, Mast to
3 ft. 6 in. within 7 days. erect
PAINTING. Any protective coating applied before
dispatch gets so damaged by the Carriers that it is
essential to paint the Mast before erection.. All P.R.
Masts are sent out oxide -finished ready for painting.One coat of P.R. Colloid covering applied-a 10
minutes' job-to all parts of the Mast when ready to
erect sets dead hard in an hour and protects it against
all weathers.
PRICE OF ACCESSORIES. P.R. Colloid Covering
sufficient for a Mast-with brush, 2/6.
Halyard Log Line-RylancP s patent rot -proof: For 26 -ft.
Mast, 1/6; 34-f t., 2/-; 42 -it., 2/6. Per 100. -ft., 3/..
Note.-Double length supplied to make lowering of
Aerial easy.A HIGHLY EFFICIENT AERIAL. P.R. Aerial
is made of 14-28 High Conductivity Pure Copper
Enamelled Wire-each strand insulated from its neigh-bour to give the highest signal strength obtainable.100 ft., 4/3; 50 ft., 2/3.

C.O.D. Telephone: City 3788.
7-64,

Pa R. mAsTs. pApRofPLTRONIZATERNOSTER:C .4

IF YOU USE VALVES it will pay you to write to
us for particulars of the famous 3/6 range of P.N.
valves. Each valve has a written guarantee of life and
performance.

1

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued front page 430.)

afraid you will have to make another application
to the Query Department, including a diagram of the
connections of the set, so .that we can tell you the
likeliest places to look for this trouble. Finally, we
would remind you of the importance of seeing that
the new H.T. battery registers the correct voltage
when it is purchased.

WHAT L.T. BATTERY IS REQUIRED ?
B. G. A. (Northampton).-" I thought of

getting a four -valve set, preferably with a
switch to cut out the last or the third valve
when not required, but I am a little bit uncer-
tain about the circuit. It will be a three- or
four-valver. To estimate the total cost, etc.,
I should like to know what kind of L.T.
battery I shall require for a set of this descrip-
tion. Various people seem to have different
ideas about the method of choosing a battery,
and I should be glad of some hints on the
correct way of estimating its recharges."

The question of which is the best L.T. battery
to use is decided by the choice of valves. The L.T.
supplies the filament current to the valves, so first of
all you should find out the total filament current
consumption of the set.

Probably if you are using 2 -volt valves you will
find that the first valve takes about -1, the second
about .1, and the third about -1, whilst the fourth
valve may take 15 amp. Adding these values
together it will be seen that the total consumption
of the set will be .45 amp-roughly speaking, a fila-
ment current of just under half an ampere. Although
this is not heavy, it is quite a fair-sized current,
so you will need a fair-sized accumulator to provide
it. Although the very small ones are capable of
handing out half an ampere, they could not do this for
several hours each day without constant recharging.

You can get an idea of the current -supplying
capacity of the battery required by considering the
low-tension battery rated at " 30 -actual ampere
hours." This means that the battery will supply
one ampere for thirty hours, so we can assume
(though it is not always strictly correct) that it would
supply half an ampere for double the time --1.e.
for 60 hours. If, therefore,ryou use your set for about
five hours per day, on an average this battery would
last you twelve days without recharging. If, however,
you are going to use the set much less than this, a
smaller battery may suit your purpose.

TECHNICAL NOTES.
(Continued front page 408.)

Electronic Emission.
The life of a dull -emitter filament, how-

ever, may for practical purposes come to
an end even though the filament be per-
fectly intact and apparently in good con-
dition. As you know, the electronic
emissivity of a dull -emitter filament de-
pends Mainly upon the presence in the
metal of certain impurities artificially added.

During the operating life of the filament
these impurities are gradually used up and
consequently there is an inevitable decline
in the efficiency. This decline, however,
in the case of a good quality filament, is
comparatively slow, and if the operating
conditions are carefully observed, a long
and useful life should be obtained.

But if the specified conditions as regards
operating temperature (which in practice
means filament current) are not properly
observed, and if you run the filament con-
tinuously at a temperature distinctly higher
than the intended temperature, then the
decline in the efficiency is very much
hastened and although the filament may,
to all appearances, be perfectly good and
sound, the valve may function very poorly
in comparison with what it did originally.

Distortion.
There is a great temptation to raise the

temperature of a dull -emitter filament
above the normal, because in that way an

(Continued on next page.)

TO PERFECT RADIO

In addition to their own extensive range,
PETO SCOTT offer YOU Every Known
Radio Receiver or Component-all on

EASY TERMS
The following list is merely repre-
sentative, and we ash you to fill in the
coupon below or send us a list of your

requirements.
Mullard S.G.P. Three. Complete lilt com-

ponents. Send only 15/', balance by easy instal-
snsr.ts.

Coasor Melody Maker. Send only 10/-, balaned
in 11 monthly instalments of 14/7.

" Titan " 3. Complete kit of components. Send
only 101-, balance in 11 monthly instalments
of 8/1.

Leading Makes of H.T. Eliminators from 4/7
down, balance in 11 monthly instalments of 417.

Celestion C.12 Speaker. Send only 13/4,
balance in 11 monthly instalments of 13/4. .

Divide 120 volt H.T. ACcumulator, with crates,
Send only 6/11, balance in 11 monthly instal-
ments of 6/11.

All Leading Makes of Portables from 211.
first payment.

Build your own set the Easy Way NOW!Our Catalogue contains all leading makes
of Receivers, Accessories, Kits of Components for the Home Constructor.
Mail Coupon in unsealed envelope under 01. stani!,.

a matreassommeasmaamimmiwa.

PETO SCOTT in:
Please send me your big Illustrated Lists.

NAMF

ADDRESS.

P.W., /3,6.
MN AEI OM Mt MI AN MI in MK MI= =I na lit eln 129 Ana

Free Demonstrations and Advice by Qualified Engineer
at our shops :-

77, City Road, London, E.C.1
62, HIGH HOLBORN, LONDON, W.C.1.

4, MANCHESTER STREET, LIVERPOOL.
33, WHITELOW ROAD. CHORLTON-CUM.

HARDY, MANCHESTER.

SUPER - MICROPHONES
new, highly sensitive, latest improved watch type, will
pick up the faintest sound,whisperel words, Quiet conver-

sation, etc.. from a considerable distance,
also strongly amplify and transmit Speech.
and Music through Loudspeaker or Head-
phones. Guaranteed the most efficient
type of Microphone for snaking Detects -
phone. Deal -aid, Loudspeaking Telephone,
Announcements through Loudspeaker,
Amplifier for Crystal or Valve Set, Electric

Sound Detector, Experiments. No better Micro-
phone known. Fitted with long flexible connec- 6/6
tine cord - - - - -

A WHISPER AMPLIFIED TO A ROAR FROM YOUR
LOUDSPEAKER

WATCH TICKIN3 AMPLIFIED TO THE NOtft OF
HAMMER BLOWS

by connecting above sensitive Microphone to an , Valve
Set, through Microphone Transformer.

MICROPHONE TRANSFORMERS
100:1 ratio, special design to obtain best
possible results from above sensitive Mi
crophone when connected to high -rests -
tone ' phones, Loudspeaker, Valve Set, or
Valve Amplifier, Prim. de Sec. terminals

Lttcl ; tull directions for use of Microphone aria 516dia ;rams ot connections tree. By return post -

FREDK. ADOLPH, Actual Maker,
27, Fitzroy Street, London, W.1,

Make
The DAILY SKETCH

YOUR Picture Paper
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"POPULAR WIRELESS"
when communicating with
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TECHNICAL NOTES.
(Continued from previous page.)

increased volume of reproduction may often
be obtained (usually with plenty of distor-
tion), and it requires a certain amount of
self-control on the part of an operator,
particularly if he happens to be more or
less a beginner, to avoid the temptation to
" ginger up " the volume by turning up his
filament rheostats just a little.

I advise all amateurs to check up the
filament -current passing through each valve
from time to time-say every month-
with a reliable ammeter ; if you do not
possess a good ammeter you can no doubt
borrow one for the purpose, as the test
should not take more than half an hour or so.

Brightness.
Whilst the current passing through the

valve is of the rated amount make a very
careful mental note of the brightness (or
dullness, if you prefer it) of the filament
and thereafter content yourself to operate
the valve under those conditions, without
trying to force a little more out of it.

Of course, it is better to possess yourself
of a suitable ammeter of your own rather
than to rely entirely upon visual memory of
the appearance of the filaments and, more-
over, in many modern types of valve it is
impossible to see the filament anyhow, so
that you are bound to rely either upon the
application of a definite voltage to the
filament or upon an indicating instrument
to show what current is passing.

Dull -emitter filaments, more particularly
in smaller valves consuming a current in
the region of one -tenth of an ampere, are,
as a rule, rather fragile, and therefore
mechanical shocks to the filaments should
be carefully guarded against.

I suppose everybody uses anti -micro -
phonic holders in these days-at any rate
one ought always to be used-and care
should be taken when inserting and with-
drawing the valves, especially when with-
drawing. I have known perfectly good
valves to have their filaments fractured
by being carelessly pulled out of the valve
holder.

Precautions.
To sum up the foregoing precautions,

you should be very careful to run your
filaments at the right temperature so as to
avoid rapid loss of emissive power ; you
should naturally take great care to avoid
accidental short-circuits or the access of the
H.T. into the filament circuit ; and you
should be very careful to prevent jars or
mechanical shocks from reaching the
valve.

Diameter of Filament.
I mentioned above that some modifica-

tion might be necessary with regard to the
statement as to the burning -out of the dull -
emitter filament. Although the filament
AS a whole operates at a temperature far
below the melting, point, nevertheless, if
there happens to be any inequality in the
diameter of the filament (as is sometimes
the case) the thin point will naturally be at
a higher temperature than the rest of the
filament.

This means that, owing to disintegration,
the thinner and hotter part will lose dia-
meter more rapidly than the rest of the

(Continued on next page.)

THEHUMAN MACHINE
SECRETS OF SUCCESS
'The above Helpful Book will be sent

FREE OF CHARGE
Together with our Personal Advice.

Thousands of people think they are in a rut simply because they cannot
see the way to progress. They cannot see where the demand for the well -
trained exceeds the supply. In technical trades and in the professions
employers are frequently asking us if we can put them in touch with well -
trained men. Of course, we never act as an employment agency, but it
shows us where the shortage is. In nearly every trade or profession there
is some qualifying examination, some hall -mark of efficiency. If you have
any desire to make progress, to make a success of your career, simply tell
us your age, your employment, and what you are interested in, and we will
advise you free of charge. If you do not wish to take that advice, you
are under no obligation whatever. We teach all the professions and trades
by post in all parts of the World, and specialise in preparation for the
examinations. Our fees are payable monthly. Write privately to this
address : The Bennett College, Dept. Io6, Sheffield.
COMMERCIAL
Accountancy
Advert. Writing
Salesmanship
Army Certificate Courses
Anetioneering and Estate

Agency
Auditing
Banking
Book-keeping
Civil Service
College of Preceptors
Commercial Arithmetic
Commercial Law
Company Law
Costing
Economics
English and French
Executorship Law
Foreign Exchange
General Education
Modern Business Methods
Police Entrance and

Promotion Courses
Secretaryship
Workshop Organisation

INSURANCE.
Exams for Agents ani

Officials, F.C.I.I.
Motor, Fire, Life, Marina

INSURANCE-Con.
Employers' Liability
Auctioneers, F.A.LP.A.

TECHNICAL
Teacher of Handicrafts
Applied Mechanics
Architectural Drawing
Building Construction
Clerk of Works' Duties
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electrical Engineering
Practical Mechanical

Engineering
Engineering Costing,

Quantities and
Specifications

Foundry Work
Heat Engines
Heating, Ventilating

and Lighting
Internal Combustion

Engines
Marine Eng. B.O.T.
Mathematics
Matriculation

Note Address :

THE BENNETT COLLEGE,
Dept. 106, SHEFFIELD.

EXACT TUNERS
250 to 2,000 metres.

Thousands of these tuners are in use, and we
can strongly recommend them. No further
coils are required. Send P.O. for particulars
and circuits. FREE.

THE EXACT MANUFACTURING CO.,if
Croft Works, Priory Place, COVENTRY.

KAY'S CABINETS
This Cabinet soundly constructed of
-Yak and equipped with Baseboard Run-
ners. Fall Front, Hinged Top. Polished
rich Jacobean. 36" lush. For A5i_
panels up to 18" wide
Also made to accommodate any Popular
Set. Quotations for Specials by return.

Illustrated Lista Free.
H. KAY, Cabinet Manufacturer,
Mount Pleasant Road, London, N.15,

'Phone: W.4LT11.131STOW 1626.

TECHNICAL-Con.
Metallurgy
Motor Engineering
Naval Architecture
Pattern Making
Post Office Examination3
Costing and Estimating
Builders' Quantities
Road Making and

Maintenance
Sanitation
Shipbuilding
Structural Engineering
Surveying and Levelling
Surveyors of Works, R.E.
Telegraphy and Telepb3ny
Town Planning
Transport, A.M.Inst.T.
Wireless Telegraphy
Works Managers' Course

MINING

Fireman's Exam.
2nd Class Mine Manager
1st Class Mine Manager
H.M. Inspector
Mining Elect. Engineer
A.M.E.E.
Mining Mech. Engineer
Mine Surveyor

WET H.T. BATTERIES-
Solve all H.T. Troubles.

SELF-CHARCINC, SILENT, ECONOMICAL
JABS (waxed) It' X lr sq. 1/3 dos.
ZINCKnew type led. doz. SACS 1/2 doz.
Sample doz. (le volts), complete with
bands and electrolyte, 4/1, post 9d.
Sample unit, 6d. Illns. booklet Nee.

Bargain list free.
AMPLIFIERS 30/-. 3 VALVE SET £5.
P. TAYLOR, 57, Studley Road,

STOCKWELL, LONDON.

.Poi ne D'esT ht Ise din;

I 4, -1 -"---=DA YID

IN THE WE,,T)
ICI LISLE(THESTREET.13EXTLEICESTER SQUARE, LONDONAT.C.2.
LTA.. evt~kyoa .7./..eves 10.11.41..

OPEN TILL MIAS.
WRITE FOR OUR CATALOGUE
AOSTA. AA TRU TO CALLERS

ALL APPLICATIONS for Advertising Space in "POPULAR
WIRELESS" must be made to the Sole Advertising Agents,
JOHN H. LILE, LTD.. 4, LUDGATE CIRCUS, LONDON, E.C.4.
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POWOU I P
ELIMINATORS

. positively the
biggest advance
in ELIMINATOR

construction !

11/90-

A. C. MODELS : Model A.S. for 2 or 3 -valve
sets. Size 51' X 51" x 3". Tappings : one
for Go volts and one for 120 volts. Price
£2 . 10 . 0, Royalty paid. Valve extra.
Model A. for 4 -valve sets. Tappings : 6o, 8o,
too, 120, and 150 volts. Size 61" x 6r x 3/".
Price £3.5.0, Royalty paid. Valve extra.
Model B (as illustrated) for the, biggest multi -
valve sets. Size 61" x 6r x 6r. Price 5 gns.,
Royalty paid. Valve extra. ALL POW -
QUIP Eliminators will not and cannot hum.
Model B
5 GNS.
The POWER
EQUIPMENT
COMPANY,

LTD.,
Kingsbury

Works,
The Hyde,
HENDON,

N. W.9.

PATENTS, TRADE MARKS.
Inventions Advice Handbook and Consultations FREE.-B. T. KING, C.I.M.E.,
Regd. Patent Office (G.E., U.S. and Canada),
146a, Queen Victoria Street, London, E.C.4.
43 years' references. . 'Phone : Cent. 0652.

REPAIRS
Any make of L.F. Transformer, Loudspeaker
or Headphones repaired and despatched within
48 HOURS-TWELVE MONTHS' GUARANTEE

with each repair. 4/- Post Free.
Terms to Trade.

TRANSFORMER REPAIR CO.,
Repairs " Dept.,

214, High Street, Colliers Wood, London. S.W.19.

Soithp
BUT 44G G

TTSE Gennine`Com- Viallk
's pets' fuses. This W0 trade mark is clearly
stamped on the cap

:6 alk
and carton. SEND
FOR OUR LATEST

ts% YA. 4.) CATALOGUE IF IN
0 -40 ANY DOUBT. 1717:M57-44.0 .

'00"1o.,%  I M
 15 P)1, ed,, w  2 Svt NrIF

Aclvt. of A. P. BULGIN & CO.,
9, 10, 11, CURSITOR STREET, LONDON, E.C.4.

PLEASE MENTION "POPULAR WIRELESS"
WHEN REPLYING TO ADVERTISEMENTS

TECHNICAL NOTES.
(Continued from previous page.)

filament, and therefore the discrepancy
will, in course of time, become more, pro-
nounced instead of 'lass pronounced, that
is, the difference in temperature between
the thin spot and the rest :of the filament
will become greater instead of less as time
goes on.

The result may be that eventually,
although the temperature of the filament
as a whole is kept more or less to the normal
value, there may be a " hot -spot," the
temperature of which is far above the normal,
and in course of time the filament either
burns out or bieaks at this thin part.

Frequency and Wave -length.
The simplest way to understand the

relation between frequency and wave-
length is to assume that the velocity of
radio waves is constant or, at any rate.
independent of frequency. This means that
electrical oscillations of a frequency of, say,
1,000,000 per second produce waves which
travel at the same velocity as those pro-
duced by oscillations at the rate of
2,000,000 or 3,000,000 or any other number
per second. Whether this assumption is
absolutely accurate it is difficult to say,
but it is known that even if the velocity of
radio waves varies at all with the frequency,
the variation must be exceedingly minute,
-and can certainly be ignored for all ordinary
purposes.

Constant Velocity.
Anyway, lei us take it that all radio waves,

of whatever frequency, have the same
velocity. Then .all we have to remember is
that the` frequency and the wave -length are
inversely proportional to one another ; for
instance, if waves of -a frequency of 1,000,00(1
vibrations per second have a wave -length
of 300 metres, then waves of 2,000,000
vibrations per saond will have a wave-
length of 150 metren; 3,000,000 vibrations
per second, a wave -length of 100 metres,
and so on.

You can easily visualise this by thinking
of the waves sent out on the surface of a
pond by an object moved slowly up and
down in the surface of the water. This
object will produce waves which will travel
out over the surface of the water at a certain
definite fate.

At the end of one second the object will
have vibrated up and down a certain
number of times (which we call the " fre-
quency ") and the first wave will have
travelled a certain distance which (since it is
the distance travelled per second) repre-
sents the " velocity."

Velocity and Wavelength.
The number of waves between the point

of disturbance and the point to which the
first wave has travelled will obviously be
equal to the number of times the object has
moved up and down during the period of
one second, that is, it will be equal to the
frequency.

I( House Your Permanent il'TAN"ARD
H.T. BATTERY i

in this handsome

CABINET

Suitable for Con, -or Melody Maker,
Mullard Master Three, R.C. Three-
some. 6-60 Mystery Receiver, etc.
SEPARATE CABINETS only
for 3 trays,No,1 , 2 or 3 cells. In Oak.
£2.9.6 cash. Mahogany,£3. 0 .0

Deferred Terms. No deposit.

FORMS A STAND FOR YOUR SET
'Vie are able to supply:handsome fr a'aogany or oak
cabinets, provided with removable tray shelves.
in which the Standard Battery cells can be
neatly fitted. The whole is exceptionally at-
tractive, and forms a piece of rot/ furniture that
enhances any room. The top also provides a
convenient place for the set, with the advantage
that set and batteries are housed together and
unsightliness is banished. Those who already
possess Standard Eatteries can now have the
added pleasure of perfect permanent H.T. in a
perfect cabinet. These cabinets will appeal
greatly to the man who takes a pride in the ap-
pearance of his receiver.
Three Unib1oc containers assembled complete
with No: 3 cells. Fitted in Oak Cabinet, as
illustrated, 144 volts. Cash £6 .13 . 6 or for
first payment of £1 . 3 . 5 and five equal

monthly payments.
Do. Mahogany Cabinet, 144 volts. Cash

£7 . 4 . 0 or for first payment of £1 . 5 . 3
with five equal monthly payments.

Free Book tram
THE STANDARD WET BATTERY CO., Dept. P.W.,
184-188, Shaftesbury Avenue, London, W.C.2.
Makers of Standard Permanent Batteries. Any

voltage battery from lb volt cells. M.B.

HEADPHONES REPAIRED 4/- -
Transformers 5/-. Loudspeakers 4/-. All repairs
re -magnetised free. Tested, guaranteed and ready

for delivery in 24 hours.
Discount for Trade. Clerkenwell 9069.
E. MASON, 44, East Rd., City. Rd., N.I.

EASY PAYMENTS
The first firm to supply Wireless parts on easy
payments. Five years advertiser in " Popular
Wireless." Thousands of satisfied customers.
Send ua a list of the parts you require, and the
payments that will suit your convenience, and we
will send you a definite Quotation. Anything wireless.
H. W. HOLMES, 29, FOLEY STREET,
Phone Museum : 1911. at. Portland St., WA

0 o

STANDARD HIGH TENSION
BATTERIES with GRID BIAS

No. 16217 " Daimon " Battery 60 volt with Grid Bias 7,3 each
No. 16219" Daimon "Battery 100 volt with Grid Bias 12 3 each

From all good dealers.
Issued by The M ndaw Company Ltd., 9-15, Whitecross Street, London, E.C.1
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MANY schemes
have been de-
vised in the

past for reaction cir-
cuits which give
constant adjustment
over the whole tun-
ing range, and some
of them have been
fairly effective. The
attraction of a set
incorporating such a
scheme is obvious :
having once adjusted
the reaction to the *   -

* ---  -   1-4-4-1    -  .0-4-41     - *
THE " WHITE PRINTS."

A UNIQUE SERVICE FOR OUR READERS.
White Print No. 27 :: :: A Constant Reaction Three -Valuer.
This week we publish the twenty-seventh of our White Prints. This page
may be easily and safely torn out-along the dotted line overleaf-and
the " White Print " Sled. In due course you will thus have available an
encyclopEedic collection of the best circuits used in modern radio practice.
A " White Print " will be published on the last page every week in " P.W."

until further notice.-THE EDITOR.
1.1 .....   -- --    *

desired sensitive
state, it " stays put " over the whole tuning
range, and searching- is merely a matter
of turning the tuning dials.

Many people seem, to prefer to have a
reaction control which requires adjust-
ment on every station Ticked up, but to
the man who wants a really easily -
handled receiver the constant -reaction
scheme has many advantages. A good
deal of attention has been devoted to the
problem in the past, but most of the
schemes evolved haVe suffered from one
grave drawback, i.e. they made the set -
rather complicated.

Simple But Effective.
The one chosen for the White Print

series, however, is a noteworthy excep-
tion to this rule. Due to the Technical
Editor, Mr. G. V. Dowding, it is strikingly
simple, . has practically no effect on the
cost of the set, yet gives surprisingly
effective results. Instead of employing
the ordinary panel -mounted reaction
condenser, Mr. Dowding places two small
compression -type adjustable condensers
on the baseboard, and by juggling with
these a little you can soon find a setting
which keeps the set in its most sensitive .

state uniformly over the whole tuning
range.

The special reaction circuit required
is extremely simple, but space will not
permit us to explain its' working here.
The interested reader will find a detailed
account in " Modern Wireless " for
September, 1928.

The remainder of the Set is an efficient
form of screened -grid H.F. stage, detector,

and one L.F. to complete the three -valve
circuit. It is intended for the ordinary
upright type of S.G. valve, and 2- 4- or
6-volters can be used throughout the set
24111ifinalifillaiiialimatianailiummuifilumflimmuaLt

COMPONENT LIST.
1 Panel, 14 in. x 7 in.
1 Cabinet, to fit with baseboard, 12 in.

deep.
2 -0005-mtd. variable condensers.
1 On -off switch.

 3 Sprung valve holders.
E 1 L.F. transformer.

1 H.F. choke.
2 0003-mfd. compression -type ad- =

instable condensers.
 1 Standard " P.W." screen, 6 in. x

10 in.
 1 0002-mfd. fixed condenser.

1 .2 to 1 mfd. Mansbridge type con-
E denser. (Any capacity between these E
E figures will serve.) =_

1 2-meg. grid leak (and holder, if a -
required).

 1 Aerial coil and 1 H.F. transformer
for medium waves, and another pair
for long waves. (These are 1928
Solodyne coils.)

a 2 Holders for the above.
a- 1 Terminal strip, 12 in. x 2 in. or 14 E

in. x 2 in., according to length of
E slot in cabinet.

10 Terminals.
 G.B. plugs, wire, screws, flex, etc. a
51111111111111111111111111111111111111111111111111111111111111111111111111T

as desired. The H.F. stage is very similar
to those of the 1928 Solodyne (a " Modern
Wireless " set), and uses special coils
which can be obtained under this name.

E

They are of the semi-
fieldless type, and
provide a separate
tapped aerial wind-
ing in the one case,
and an H.F. trans-
former with reaction
in the other.

The tapped aerial
winding provides
different degrees of
selectivity, which are
obtained by connect-
ing the aerial to
A, (lowest selectiv-
ity) or A, (more

selectivity but usually slightly less
volume). These are the 15- and 20 -turn
points on the aerial winding, the 10 -turn
point not being used in this set.

The various H.T. leads are grouped in
this set so that only two separate positive
terminals are required. Of these, H.T. -l- 1
supplies the detector and the screening
electrode of the H.F. valve. Voltages from
60 to 80 should be tried here, noting which
gives the best volume on distant stations
(re -adjust reaction to suit, of course).
Terminal H.T. 2 feeds the plates of
the H.F. and L.F. valves, and the full
120 volts must be used.

Valves And Adjustments.
Valve types in this set are just the

usual ones, i.e. a screened -grid H.F.,
one of the H.F.. type (about 20,000 ohms
impedance) for the detector and a power
type in the third socket.

The only preliminary adjustment is
that of the reaction circuit,
most important. Try first of all with
comlenser A nearly at its minimum and B
at a little less than maximum. If the set
is not then sufficiently near the oscillation
point to be highly sensitive, increase A
a trifle. Next, see whether the set breaks
into oscillation at the top or bottom of
the tuning range.

If it oscillates at the lower end increase
B a little, while if it oscillates most easily
at the top reduce A a trifle in proportion
to B. By trying various combinations of
A and B you should soon find one which
keeps the set in a uniformly constant state
over the whole tuning range.

40÷2
HT

50.5
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UDGE our argument by
results.

Try a set of Mullard P.M.
Valves in your set to -night.
Your speaker will give in-
stant, unsolicited proof of
the value of the research and
brains that go to the manufac-
ture of Mullard radio valves.

Mullard
THE

Advert : The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2
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WINS THE 'CURVE PERFECT RECORD'
FOR BRITISH RADIO SCIENCE
Britain's prestige, has been increased and maintained by the gratifying
triumphs achieved by her Speedmen and Sportsmen.
No less important is the triumph of British Radio Science which, by
the creation of the " Hypermu L.F. intervalve Transformer, has con-
ferred the boon of immensely improved sound reproduction upOn
listeners in England and throughout the World.
The " Hypermu performance is as spectacular as other British Record
events. Look at the N.P.L. curve record " B illustrated above-
that translated into general terms means colossal but absolutely uniform
amplification, which at 50 cycles shows 40-rising to 70 at 200 cycles,
maintaining this record amplification up to 5,000 cycles.

a

a

a
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1.$

A -midget in sic,
Giant in Pedormance,
Cofossiis in Value.

Hypermu is also the first iron screened Transformer in a bakc!ite
case ; its core built of Laminae cut from a new iron alloy, and its
ingeniously conceived magnetic circuit and novel method of winding
are the secrets of its curve and smallness-it is only 3 in. x 11 in, x 3 in.,
and its weight is only 14 ozs.

It has already been acclaimed by experts and amateurs as the most
effective transformer evolved and its inclusion in every set is essential
to perfect reproduction. Its incorporation in your set will occasion improve-
ments in volume and tone that will positively astonish you and your
friends. Write for the " Hypermu illustrated leaflet and the new
R.I. Catalogue.

Specialists in Sound Reproduction
RADIO INSTRUMENTS LTD.

'Phone: Regent 624-1. Wires: Instradio, London.%
Offices, Showrooins and Factory, Sole Address: is, HYDE STREET, NEW OXFORD STREET, LONDON, W.C.r
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