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The illustration shows 2 Fo

‘FBEOUELEX'

ur Gang Radio
Variable Condenser using our * FREQUELEX”

Ceramic Rod for the Centre Rotating Spindle.
This Rod is 71" long * a37" diameters

minus

his is only on€ of many applications where

Rods made 10 close 1imits are require

scveral classes of materials over
dxmensional ranges.

The principal Materials Are :—
1. Porcelain for genera\ insulation.

3. Permalex and Templex for Capacitors.

e A = will be sent on request.

are used as supports for Tuning Coils,

can be givett for most sizes.

Condenser munufurlurﬂl hy Medsrs. WINGRO VE & ROGE

. 6 LAURENCE POUNTNE
Phone: MANsion House 9971 (3 lines). Grams:

IR 55 ] - ~SU
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We specialise in the manufacture of CeramiC
Rods and Tubes of various sections 10

wide

2. Frequelex for High Frequency insulation.

The degree of accuracy depends on the size
of the Rod or Tube, but the standard degree
of accuracy is outlined in the Intcr Service
- : - Component Manufacturcr’ Councﬂ——Panel
R Speciﬁcation embodied 0 our Catalogue
of Radio Frequency Ceramics, €OPY of whic

Large Rods up to 44" long and 137 square

etc.

We shall be pleased t0 have your enquiries for
all sizes of Tubes and Rods. Prompt eliveries

RS LTD.

gulletrs

LOW LOSS CERAMICS




Reg'd Trade Mark

regulating transformers

’VARIAC’ voltage

With a ‘ VARIAC' voltages are in-
stantly and minutely adjustable from
0-Line Voltage, or in some cases up
to 179, above line voltage. Type 50-B
‘VARIAC, as illustrated left, is often
operated in a 3-gang assembly on

3-phase work to control 21Kva.

SERIES 50 ‘YARIAC’ TRANSFORMERS.

SPECIFICATIONS

Tvee LoaD INPUT CURRENT OurpPuT No-Loap NEeT PRICE
RATING VOLTAGE RATED MaAxiMUm VOLTAGE Loss £ s . d.¥®

S0-A 5 kva. HS v, 40 a 45 a 0-135 v. 65 watts 44 18 6
7 kva. 230/115 v. 20 a 31 a 0-270 v. 90 watts 44 18 6

* All * VARIAC prices plus 20% as from 23rd Feb. 1952

PROMPT DELIVERY

Write for catalogue V549 which gives full details
of ‘VARIAC’ transformers and suggestions for use.

CLAUDE LYONS LIMITED

ELECTRICAL AND RADIO LABORATORY APPARATUS, Etc.

180 Tottenham Court Road, London, W.! ; and 76 Oldhall Street, Liverpool 3, Lancs.
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STABILISED POWER SUPPLY UNIT TYPE R1103

Giving 250-400 volts highly stabilised D.C. output at 0-200 mA

BRIEF SPECIFICATION
INPUT 200-250 volts 40-100 c.p.s.

OUTPUT High stability D.C. output
250-400 volts adjustable in three ranges.
Maximum load is 200 mA up to 350 volts
and 150 mA from 350 volts to 400 volts.
In addition two unstabilised 6.3 volt A.C,
heater supplies are provided.
STABILITY A 10 volt change in mains
input voltage results in an output
change of less than 0.15 volts.

A change from zero to full load results
in anoutput change of less than 0.4 volts.

OUTPUT RESISTANCE Less than
4 ohms.

RIPPLE Approximately SmV R.M.S.
OUTPUT CIRCUITS All circuits iso-

lated from earth. Heater supplies can be
operated at up to 500 volts from earth.

MOUNTING The unit is designed for
standard rack mounting, or bench use.

This new stabilised power supply unit is the
second of a range of such units made by
Ediswan giving a highly stabilised supply of
D.C. power for laboratories, test benches, etc.,
in cases where a higher voltage or current
than those supplied by the unit type R1095
is needed.

The unit operates on 200-250 volts 40-100
c.p-s. A.C. input and provides a highly stabi-
lised D.C. output of 250-400 volts, adjustable
in three stages. In addition two unstabilised
6.3 volts A.C. heater supplies are provided.

Price £57.0.0

Further details of this and Unit Type R1095
available on request.

THE EDISON SWAN ELECTRIC COMPANY, LTD.

Radio Division

155 CHARING CROSS ROAD, LONDON, W.C.2

Telephone : Gerrard 8660

Telegrams: Ediswan Westcent, London.

Member of the A.E.I. Group of Companies.
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FAULTLESS FLUXING I PRECISION SOLDERING \* |

GIVES PRECISION SOLDERING j DEMANDS er.r£ee

i

1

* Enthoven Superspeed has a con- * The flux in Enthoven Superspeed

tinuous stellate core of ACTIVATED | | is always released in exactly the
Rosin which gives an exceptionally high 1 correct propottion. Dry and H.R.
wetting and spreadm power, enabling N .. )

the flux and solder to be drawn | lomnts due to underfluxing or
rapidly by the force of capillary — N\ overfluxing cannot occur. One
attraction into restricted spaces, | \_/’V\ [' application of Superspeed always

even in the vertical plane. The Ny #\_ does the job effectively

activating agent volatilizes at . B} .
solderingg ten%perature. Vh A \\ = The residue from Super-

» The distinctive stellate core /i \ v speed flux is non-corrosive
ensures a more rapid release of flux / \L 'Rv, and  non-hygroscopic. It
and therefore immediate wetting by &\/ Nk \ solidifies immediately to a
the solder, at moderate soldering-bit

hard, transparent film of
of alteration to the electrical and high dielectric  strength

mechanical properties of components.

temperatures that lessen the risk b

\ and insulation resistance.
1}

SAVES TIME, CUTS casrs ' \ & 5

Up@fspeed ; Y ANENTH ()VENmanucr

\ ENTHOVEN SOLDERS LTD.

Entboven Honse, 89, Upper Thames Street, London,
E.C.y, Tel: Mansion House 4533 will gladly
send  you  their comprebensive Superspeed  booklet.
Technical advisers are available for free consuitation.

“WHITE FLASH "’ activated rosin-cored solder for j
general electrical, electronic and telecommunication |
work, and all standard nses.  A.ID. and G.P.O. i__
. q proved. Complies with M.O.S. Specification %’
DTD j599.

317413 / /
l/
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The “Belling-Lee” page
for Engineers

|, -425
10-8 %M 10 425" 120 3-05M/m DIA
o -2 108/ FIXING HOLES.
1'5-8‘,8,1__,0 00900069080
¢
LIST No. L.744 A UNIQUE 5-AMP FLEXIBLE TERMINAL BLOCK
Engineers, designers, and those in close touch with
CAPTIVE TERMINAL radio and electronic instrumentation, have been quick to
SCREWS appreciate the numerous possibilities and applications of this
versatile component, which represents an entirely new
FLEXIBLE departure in terminal block design.
MECHANICALLY First introduced during 1952, this terminal block

aroused considerable interest, which has progressively
SHOCK-PROOF increased in recent months. ’

EASILY SECTIONALISED Moulded in P.V.C., and in consequence very flexible,

¥ i 3
p T » Y
n
A Jt 7

F5T

WIDE WORKING the moulding securely grips the terminal screws, which are
so dimensioned that they cannot fall out, even if totally
TEMPERATURE RANGE unscrewed from their inserts and the block mou;zted upside down.

A very useful feature of this component is its great

FULLER DETAILS ON flexibility in both planes, which enables it to be snugly
secured to irregular surfaces or over uneven contours.
REQUEST The block is also mechanically shock-proof, the nature

of the moulding rendering it safe against breakage due to
vibration. It can easily be sub-divided with an ordinary
PLEASE QUOTE P378/WE knife, to make groups of terminal units.

REIIING ¢ 1 EE ITD|
BELLING & LEE LTD

l CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX., ENGLAND
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Marconi Television for Venezuela

|

i
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A Snell Photograph
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Venezuela is yet another country to install Marconi television.
Marconi cameras are used by the United Nations to televise their
Sessions, and the television systems of both Canada and Spain bear
the name Marconi.

Marconi transmitters and aerials have been installed in every one of
the B.B.C.’s five television stations.

Equipment purchased by

‘Televisa” for their Caracas
Station, includes:

® 5 kw vision transmitter

® 3 kw sound transmitter M A Rc o N I

e Complete mobile O/B television
unit, with two camera channels and

micro-wave links. television transmitting

e Associated aerial system

e Complete studio installation eq lIIPment

MARCONI’'S WIRELESS TELEGRAPH CO., LTD ° CHELMSFORD - ESSEX - ENGLAND

WIRELESS ENGINEER, JANUARY 1953 5



THIS INTERESTING QUARTERLY
wiLL BE MAILED FREE
TO ANY PART OF THE WORLD

POST THIS COUPON TODAY
T ]

MUIRHEAD & CO. LTD - BECKENHAM - KENT - ENGLAND

I I
I Please mail me, free of charge, your quarterly journal ** technique'’ I
I I
| NaME - B I
: POSITION o

| COMPANY — |
= ADDRESS _ I
I _

I I S A
- ]

MUIRHEAD & CO. LTD - BECKENHAM - KENT - ENGLAND

PRECISION ELECTRICAL INSTRUMENT MAKERS

TELCONNECTORS

co=-aXxial cable connectors

¢ Socket, type 53D/20M

Nlustrated is a range of Telconnectors which enable small flexible ¢
cables to be readily attached to larger feeder cables. In all cases the <
Socket Termination is designed to accept the standard 53P series *
Plug. A further step-down in size is possible by using a 53/58 Adaptor,
the female section of which will accept the standard 58P series Plug.

All types are readilv available in various sizes and combinations, .
Write for publication T} 1. Adaptor, type 53/58

TELCON
cables

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
H=ad Office: 22 OId Broad Street, London, E.C.2
Tel: LONdon Wall 7104
Al' enquiries ta: Telcon Works, Greenwich, S.E.10
Tel: GREenwich 3291

Protective Cap,
type 53S
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Srandard

This outstanding * Standard ™ V.H.F. Attenuator now in its
second year of production remains the first and only accurate instru-
ment of its kind and continues to meet a heavy demand from leading

organisations and authorities the world over.

Four models now available

Characteristic Impedance | 75 ohms | 50 ohms —I

0-9db in Idb steps Type 74600-A Type 74600-E

0-90 db in [0 db steps

| ) [
Type 74600-B Type 74600-F

All types will handle inputs up to 0.25 watts.

Accuracy of D.C. adjustment

0-9db Models: The insertion loss error will not exceed +0.05 dbfor any setting.
0-90db Models: The insertion loss error for the 90db setting will not exceed
+ 0.3db. For other settings this limit falls linearly to a value of

+0.06 db at the 10 db setting.

High frequency performance

0-9 db Models : At 50 Mc/s the insertion loss error for the 9 db setting will not
exceed +0.15db. For other settings this limit falls linearly to a
value of +0,05 db for the | db setting.

0-90 db Models : At 50 Mc/s the insertion loss error will not exceed +0.1db per step.
N.B. All insertion loss errors are relative to zero db setting.

Ready for Building into your own equipment.
Calibration charts for frequencies up to 100 Mc/s for the 0-9 db models or 65 Mc/s for the 0-90 db
models can be supplied on request.

Srandard Televhores and Cables Limired

Registered Office : Connaught House, Aldwych, London, W.C.2
TRANSMISSION DIVISION, NORTH WOOLWICH, LONDON, EIé
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— ALL-POWER ——

REGULATED POWER SUPPLIES

Semi-standard designs are available
covering output voltages from 0-1 to
2,000 volts and output currents from
I mA to 10 amps.

Special units can be made to any specifica-
tion, and although the demand for our
products is continually increasing we can
still offer reasonably prompt delivery

ALL-POWER TRANSFORMERS LTD.

CHERTSEY ROAD, BYFLEET, SURREY.
Tel : Byfleet 3224/5.

for
cw

VHF

RADAR

X-RAY
SMOOTHING
ENERGY STORAGE
IMPULSE GENERATORS
AND OTHER ELECTRONIC APPLICATIONS

Full information will be supplied on request.

WEGO CONDENSER CO. LTD.

BIDEFORD AVENUE, PERIVALE, GREENFORD, MIDDLESEX. Telephone : Perivale 4277,

8 WIRELESS ENGINEER, JANUARY 1953




As the World’s foremost
manufacturers of electric cables
and their ancillary equipment,
BICC have made many important
contributions towards the
technique of British Television.

Some of these are described here.

TV CAMERA CABLE

Close collaboration with equipment designers
has enabled BI CC to develop a symmetrically
designed camera cable which is small, strong
and flexible. Only -850" in diameter, it
contains 36 separate conductors and is the

sole link necessary with the control panels.

POLYPOLECABLECOUPLER
This is a moulded-on coupler. It is the
most successful means devised for over-
coming the problems of conductor end
breakages and its great mechanical
strength ensures a long trouble-free life.
The requirements of reliable contact
and adequate screening are fully met.

R.F. CABLES
BICC manufacture many types of R.F.
Cables covering all normal telecommunication
and electronic requirements involving fre-
quencies up to 1,000 Mc/s and higher.
They are available 1with coloured sheaths for
circuit identification and are extensively used
in this form in B.B.C. Television Studios.

In addition to the manufacture of cables for
television, ranging from Trunk Coaxials to T/V
Downleads, BICC can supply all the power distribu-
tion and low voltage cables necessary for the reliable

i o operation of Studios and Transmission Stations etc.
0}1‘@ Information on all BICC Products for Television
AN is freely available on request.

BRITISH INSULATED CALLENDER’S CABLES LIMITED
NORFOLK HOUSE. NORFOLK STREET, LONDON, W.C.2

WIRELESS ENGINEER, JANUARY 1953 9
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_— ‘so\“ﬁe
constan’f \}2\‘

Constantly reliable readings or indications of any

e,

photometrie deviee require a constant light

source, which in turn demands constani voltage.
Advance Constant Voltage Transformers keep
the mains supply voltage steady to within

19, with input variations of up to £+ 15°.

Full details in Folder S.15'V available on request.

-

niee

ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, WALTHAMSTOW, LONDON,
Telephone : LARkswood 4366’7 8

3,0

Grams : Attenuate, Walt, London

BRSSS  QUARTZ CRYSTAL

TEL T skucns sk

From take-off to touch-down, the safety of the aircraft is UNITS
dependent on trouble-free radio contact being maintained.

The components used in the radio equipment must be the

best obtainable.

For reliable communications under all conditions, use G.E.C.
Quartz Crystal Units.

Write to-day for list Q.C. 5012(R)
SALFORD ELECTRICAL INSTRUMENTS LTD

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
PEEL WORKS - SILK STREET - SALFORD 3 - LANCS.

\WfRELE3SS ENGINEER, JANUARY
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For the measurement of the magnification factor

of inductors or the phase defect of capacitors
Q and tan &

by bridge or resonance methods
I kefs or 50 Mc/s

at 1000 c/s — UNIVERSAL BRIDGE Type TF 868.

For measurements up to 50 megacycles — CIRCUIT

MAGNIFICATION METER Type TF 329G.

TF329G

OPERATING FREQUENCIES: 50 kc/s to 50 Mc/s
DIRECT MEASUREMENT RANGES

@: 10 to 500

Tan §: 0 to 0.1

Capacitance: 0 to 416upF

Inductance and resistance may be determined
indirectly ; for -emen ts at freq ies
up to 170 Mc/s, use H.F. Circuit Magnification
Meter Type TF 886A.

TF868

OPERATING FREQUENCY: | kc/s
DIRECT MEASUREMENT RANGES

@: 0.1 to 10 (=10 to 0.1 tan §)
Tan §: 0.00] to 0.1 (—1000 to 10@)
Capacitance: | 1uF to 100uF
inductance: luH to 100H
Resistance: 0.1Q to I0MQ (d.c.)

May we send you oux, 44 page booklet © Measurement by Q Meter”?

MARCONI INSTRUMENTS

SIGNAL GENERATORS . VALVE VOLTMETERS - FREQUENCY STANDARDS - OUTPUT METERS - WAVE METERS - WAVE ANALYSERS - BEAT FREQUENCY OSCILLATORS

MARCONI!I INSTRUMENTS LTD - ST. ALBANS - HERTS - Telephone: St. Albans 6161/7

Midland Office: |19 The Parade, Leamington Spa. Northern Office: 30 Albion Street, Hull
Export Office: Marconi House, Strand, London, W.C.2

WIkeLESS ENGINEER, JANUARY 1953 bl




FREQUENCY RANGES: From
0-100 c.p.s. to 0-5,000 c.p.s. or to
order with a minimum range of
0-10 kc/s.

ACCURACY -+ 19, of f.s.d. may
be adjusted to finer limits against
external standard by means of pre-
set control.

or 100-200 volts.
14"x10"x8". Weight

black crinkle finished.

BRITISH PHYSICAL

MODEL FM 406A

POWER SUPPLY: 200-250 volts
Power

sumption 60 vA; 40-60 cycles.
DIMENSIONS AND FINISH:
32 ilbs.
Front panel silver anodised alym-
inium, steel cabinet zinc plated and

Completely self-contained and designed to operate off A.C. mains, this
instrument enables the direct measurement of very low frequencies and the
entire audio frequency range. It is substantially independ of the applied

voltage and wave form.

A six-way multiplier operating in conjunction with a 5-in scale meter ensures
good discrimination.

Its input circuit arrangement bles bal d
measured,

hal d

or un sources to be

For the comparison of two frequencies, they are fed into a mixer and the
resultant difference frequency applied to this instrument which will then
directly indicate the numerical difference of the two frequencies.

SENSITIVE PANEL MOUNTING METERS

SIZE 24" 34" 5
RANGE 25:A 15uA 154A

to to to
con- 50A 50A 50A

Prices on application
Available for immediate delivery from our

Stockists, M.R. Supplies, Ltd., 68 New
Oxford Street, W.C.1, or write to:

LABORATORIES

HOUSEBOAT WORKS - RADLETT - HERTS * Telephone: Radlett 5674-5-6

BROOKES
is the name for

CRYSTALS

% CRYSTALS FOR EVERY PURPOSE

TYPE *'SM" Dimens1ion2s50f h:ld-
: 1257 igh
Frequency  range er h &
under pins, ‘825
4 Mc/s to 17 Mc/s. wide, ‘457" thick.

Quartz crystal plate
of appropriate cut
and dimensions to
suit the frequency re-
quirement, mounted
in 2  hermetically
sealed metal can,
contact pins passing
through glass seals

Frequency tolerance
is 40019, of nom-
inal at 20°C.., or
better for
applications.

special

Frequency-tempera-

spaced at -490" ture co - efficient
centres and fitted better than 2 parts in
with  silver-plated 10® per 1 C. over
sleeves & dia- temperature range of
meter, —20°C. to 70°C

BROOKES CRYSTALS

LIMITED
Street, Greenwich, London, S.E.10

Grams: Xtals, Green, London
Cables: Xtals, London.

10 Stockwell

Phone:
GREenwich 1828.

12

FOR GREATEST
AT

HIGHER

EFFICIENCY

THE FREQU

SILVERED CERAMIC

PRECISION
CAPACITORS

FOR TELEVISION, F.M., AND
ALL U.H.F. APPLICATIONS

Constructors’, service replacement, and
all kit types.
High precision and laboratory types.

ENQUIRIES INVITED

~ Sole Export Agents.—
Messrs. Antev, 3 Tower Hill. London E.C.3

JAY DEVELOPMENTS,

HEATH LANE, WEST BROMWICH.

Tel.: STO 2394,
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ceramics

STEATITE & PORCELAIN PRODUCTS LTD. @

Stourport-on-Severn, Worcestershire. Telephone : Stourport I11. Telegrams : Steatain, Stourport SP38
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SULLIVAN PORTABLE GALVANOMETERS

EMPLOYING A NEW

SUSPENDED COIL
PORTABLE GALVANOMETER UNIT

which may be supplied alone or boxed

complete with scale, illumination (with

Mains Transformer) and novel Scale
Magnification

TYPE

T200! A compact, sensitive, yet robustly suspended galvanometer

has been developed in our laboratories and, having undergone

extensive trials, has proved to be extremely reliable for all

purposes. All galvanometers are fitted with shock-absorbing

SEMAL non-sticking stops, thus overloads of up to 100 times full-

1480/1950 scale current may be applied without risk of damage to the
‘ movement.

It is available as a compact unit for bench use, mounted
in a bakelite case measuring only 12 x 8 X 4 ¢ms. and is
eminently suitable for mountingin the client’s own equipment—
a simple bracket mounting is incorporated to facilitate this.

It is available also in portable form in a polished teak case (complete with scale and illumination) with
different internal optical arrangements of some novelty which give, in effect, various scale distances without
having to resort to large awkwardly shaped boxes. In some cases effective scale-reading magnification of
approximately 8 to 1 is obtained within a small box measuring only 27 x 16 X 16 cms. They may be used for
all “null” balance measurements, such as for Wheatstone and Kelvin bridge work, in which case they are
provided with centre zero scales. They may, however, if desired, be fitted with side zero scales for accurate
deflection measurements—a high degree of law linearity rendering this possible.

HW.SULLIVAN
LONDON. L

These Galvanometers are also available as
DIRECT-READING
MICROAMMETERS
MILLIVOLTMETERS
and OHMMETERS

Direct Reading Microammeter. Three ranges (switch
selected) 1 BA, 10 A, and 100 pA full scale.

Periodic Time: 2 seconds.

Internal resistance: 150 ohms on the 1 pA range.

List No. T.2010
Direct Reading Millivoltmeter. Five ranges (switch

selected) 1 mV, 10 mV, 100 mV, 1 V and 10 V full

scale.

Period Time: 1 second.

Resistance: 200,000 ohms per volt (very low current
consumption). Will withstand heavy overload and are
suitable for high working speed.

List No. T.2020
Direct Reading Ohmmeter. Self-contained single range

instruments which may be read with both speed and

accuracy.
List Nos, T.2031 0-5,000 ohms T.2033 0-0-5 Megohms
List Nos. T.2032 0-50,000 ohms T.2034 0-50 Megohms

H. W. SULLIVAN
—LIMITED—
LONDON, S.E.15

Telephone : New Cross 3225 (P.B.X.)

Electrical Standards for Research and Industry
Testing and Measuring Apparatus
FOR COMMUNICATION
ENGINEERING

14
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A New Standard of Reliability in Voltage Stabilising Devices

Employing the sputtered metal technique, successfully proved in the 85A2
voltage reference tube, this new Mullard 150 volt stabiliser, the 150B2, sets a new
standard of reliability in voltage stabilising devices.

Some of the more outstanding advantages of this tube include close tolerance burning
voltage, very much reduced voltage fluctuations, freedom from sudden large jumps
throughout the working current range, and a voltage output variation of less than one
per cent throughout life.

Constructed on the miniature B7G base, the 150B2 should prove of great value in the
design of compact industrial equipments where an extremely accurate and reliable
performance coupled with a maximum saving in space is required.

Brief technical details of this tube are given below. More comprehensive information
will be gladly supplied on request.

PRINCIPAL CHARACTERISTICS

Neominal burning voltage 150 V Max. ignition voltage 180V Current range 5 to 15 mA
Incremental resistance at 10 mA 250 Q Base B7G

CMugard)

Mullard

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT, CENTURY HOUSE. SHAFTESBURY AVENUE, LONDON, W.C.2
MVT 127
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Circuit Diagrams

N 1948, after very lengthy discussions, the

British Standards Institution issued B.S.

530 : 1948 “Graphical Symbols for Tele-
communications” and, in June of the same year,
an article entitled “Improving Circuit Diagrams”
by L. H. Bainbridge-Bell, who had taken a very
active part in the discussions, appeared in
Electronic Engineering. In a recent number of
the Proceedings of the Institution of Radio
Engineers, Australia (Sept. 1952, p. 345), there
is a very interesting article entitled ‘“The Utility
Factor in Circuit Diagrams” by C. E. Williams,
an Airways Engineer of the Department of Civil
Aviation, who has had experience in teaching
the use of relatively complex equipment. He
says that great difficulty was experienced in
working from commercially-produced diagrams
and that, in many cases, it was found necessary
to redraw completely whole circuits before they
could be made to give their story to the students.
He emphasizes that the draughtsman must know
how the circuit works; the emphasis in his train-
ing should be placed on electronic engineering
rather than upon mechanical drawing. If this
layout man is going to think about the placement
of each component, this will involve time, but
this time should be regarded as an investment
which ultimately will be repaid in full.

As an example of the subtle ways in which the
desired impression can be created in the mind of
the reader, the author considers Figs. 1 (a) and
(b). Which should be used depends on the opera-
tion performed. Fig. 1 (a) gives the impression
that the signal passes through the capacitor to
the grid, and that the resistor is merely a grid
leak, whereas Fiig. | (b) gives the impression that
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the signal is applied across the capacitor and the
resistor in series, and the voltage across the latter
is applied to the grid. The man making the
diagram should know enough about the action
of the set to enable him to make the correct
choice in this and other similar cases.

(a) (b)
Fig. 1.

It is, however, in some of the less familiar fields
that the advantages of standardization are most
apparent. In the field of pulse techniques, for
example, the most complex equipments can be
broken down into not more than half a dozen
basic types of sub-circuit. Once the operation of
these basic sub-circuits is known and understood,
tracing the operation of the complex circuit
resolves itself into their recognition. The author
takes as an example a pulse generator which is to
produce two identical pulses of variable width,
with variable spacing, the first pulse to be delayed
by a variable time with respect to an external
initiating trigger pulse. Fig. 2 shows a suitable
block diagram, and the author says that even
such diagrams are worthy of more thought than
is usually given. \Where the signal splits into two
paths, these paths are shown in Fig. 2 as being
of equal importance, and not one as a mere by-
pass. Where the two signals are mixed, the two

1




paths are shown physically as coming together
and then continuing along a common path.
I'ig. 3, says the author, shows the circuit diagram
as it would probably emerge from a typical
drawing office, while Fig. 4 shows an alternative
drawn around the block diagram. No effort has
been made to put valve envelopes or components
in line, but every effort has been made to
standardize the sub-circuit layout.

cut-off valve is on the left, so that its anode gives
a negative pulse, and the anode of the right-hand
valve a positive pulse. The author’s rule for
improved circuit diagrams is: adopt a standard
layout for commonly used sub-circuits, and stick
to this standard, even if deviation in some cases
would lead to a neater diagram from an artistic
point of view.
Another point stressed by the author is the
avoidance of unnecessary lines in the dia-
gram by omitting not only valve-heater

FORMI
FLIP-FLOP
ANODE

b

DIFF.
TeIrcylT,
[ DIFF. FBE’L?LYoP
MIXER
‘N°_“pu, CIRCUIT] cnuoo: £
TRIGGER UPLED
[orFF. |
CIRCUIT]

FLIP FLOP
CATHODE

DIFF
IRCUI

NG
QUTPUT

COUPLED

wiring, but also high tension and bias
lines, which, when there are several H.T.
supplies and several bias voltages, can
make the diagram chaotic. It will be seen

PULSES

TPUT
1—o el
Fig. 2 (above).
de oo
Fig. 3 (vighty, T oo
Fig. 4 (below).
I
whicotR>—F
< < b, <:
P4 1 > $
-
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~150V

On account of its neatness most people prefer
Fig. 3 until they try to explain how the circuit
works; they then switch over to Fig. 4. The
main points to notice in Fig. 4 are as follows:
the circuits of the first two valves are practically
identical; the third valve is a mixer, hence its
symmetry; the fourth valve is an anode-coupled
flip-flop, as indicated at once by the sloping cross-
couplings; in all three flip-flops the normally

9

ouTHUT

$
<%y sEs

that they are entirely

omitted from Fig. 4,
and the author’s final
rule is: include in the

circuit diagram only those
lines which carry signals.

The author speaks
highly of the 1948 publica-
tion of the British Stand-
ards Institution and says
that if all concerned
with the preparation of
electronics circuits were
to read and thoroughly
digest its contents the lite of the users of the
diagrams would be much happier. He suggests,
however, that the Institution should consider
forming an Electronic Circuits Standardization
Committee which could ultimately publish a
handbook of recommended practices. We suspect
that by Institution he means the Australian
I.R.E.

G. W. 0. H.
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FORMULAE FOR LADDER FILTERS

By H. J. Orchard, M.Sc.

SUMMARY.—Four related sets of explicit formulae for the elements of a basic low-pass structure
are collected together in a common notation. Three of the sets have already been published, the fourth
is new. They refer to operating conditions and loss responses of the type associated with the insertion-
parameter theory introduced by Norton and Darlington.

1. Introduction

VER the past 15 years three papersl?3
have been published giving explicit formulae

for the element values in a certain LC-ladder
filter circuit. The circuit concerned has the con-
figuration of a conventional ‘constant-Z’ image-
parameter low-pass filter, but the element values
as fixed by these three sets of formulae refer to
operating conditions and loss characteristics
normally associated with the insertion-
parameter theory due to Norton! and Darlington.4
It is because the insertion-parameter theory leads
to a more efficient network than does the image-
parameter theory that these formulae are import-
ant. Without their use, the process of finding the
element values in insertion-parameter filters is
rather laborious, even with the best-organized
computing schemes, and thus direct formulae for
the elements are of considerable value.

The formulae so far given form, logically, three
of a group of four. It is the purpose of this paper
to give the remaining set of formulae and to
exhibit all four sets, side-by-side, with a common
notation, when their simplicity and similarity
become immediately apparent. Attempts have
been made to extend the formulae to more general
filter circuits from which the existing formulae
could be derived by a simple limiting process but,
as yet, the results are rather limited; the problem
will be described briefly, and it is hoped that the
presentation will stimulate further research in this
field.

A Ty
T T T
(b) P EVEN
Fig. 1. Form of network for ‘v’ odd (a) and even (b).

MS accepted by the Editor, May 1952.
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2. The Four Sets of Formulae

The network concerned is shown in Fig. 1; it is
driven from a generator of unit internal resistance
and e.m.f. ¢, and feeds a load of resistance R across
which appears a voltage v. IFor both even and odd
numbers of elements the circuit is arranged to
terminate at the load end in a shunt capacitor.
Following Belevitch® the element values are
denoted by f,, fo, . . - fr.

For any prescribed shape of loss response from
e to v which the network can provide, it is possible
to set the value of R to one of two principal
values; we can have

(i) the open-circuit case (i.e., with R = o)
which may be used when the output voltage
alone is of interest (e.g., when driving a
valve), or

(i) the terminated case, with R so chosen that
the generator delivers the maximum pos-
sible power into R at the frequency (or
frequencies) of minimum loss. This would
be used when the output power is the
quantity of interest.

Other values of R are, of course, possible, but they
rarely have any practical significance.

Of the many filter-like loss characteristics which
can be associated with the network of Fig. 1 there
are two which, in recent years, have received much
attention mainly because of their unique pro-
perties and mathematical simplicity; they are

(i) the Tchebyshev, or equal ripple, response
shown in Fig. 2(a) and described by the pair
of equations
A db = 20 log |e/v|

10 log (1 + ¢ cos?ru) + const. (la)
(1b)

w CcOS u#

and
(i) tlre maximally-flat response shown in Fig.
2(b) and described by the equation
A db = 20 log |e[v|
101og (1 + w?) + const. .. (2)
Thevaluesof theadded constants in Equs. (1a) and
(2) must be chosen to suit the value of R set for
the network; they are easily determined but need
not concern us here.
We are thus led to four distinct sets of element
values for our network by associating either of
these two responses with either of the two principal

3




operating conditions. Explicit formulae for three
of the four sets have already been published; these
three formulae together with the new one recently
discovered are most simply expressed by the
recurrence relations given in Table 1.

TABLE 1

l Tchebyshev Behaviour

fnfn—l = Aglg-y/dpy

| Maximally-Flat Behaviour

For the remaining cases, the use of the recurrence
relation prevents the formulae becoming un-
wieldy and, in numerical work, is preferable to any
other form because the accuracy of the whole
computation can be checked by referring to the
special check formulae involv-
ing f, and f;.

The element values obtained
from the table will be for a net-
work normalized both with
regard to generator resistance

— Jufn-y - ‘;n“n-l Cn1 and angular frequency at the
Open- Check ' Check ' edge_ of the pass range; to
circuit =V TT AT T fr = rf, obtain the values for a net-
case Ao work to be driven from a
= 1AV T+ 0 (0 + 59 | generator of resistance R, and
for 7 even to have a pass range up to an
[ - . - _ angular frequency w,, all resist-
ances must be multiplied by R,
f"f"'f‘l t‘;"la;“ b f"f"“l; g’l';a" ! all inductances by R/w, an(zl

Terminated R=1 for » odd ®— 1 forally all capacitances by 1/Ryw,.
case = coth?b/2 for 7 even In addition, all the normal
Check network and frequency trans-
. e = BAy formations, for  example,
changing to the dual circuit
y = sinh b 20 logcoth vb = 4, db and the use of the low-pass to
. = 10log (1 + ¢ band-pass transformation, can,
a, = sin (2n 1)m/2r by = y* + sin® 2um/2r of course. be applied. In

¢, = cos? nx/2y d, = (y?* + sin? nn/2¢) cos? nn/2¢ : . :
particular, it may be mentioned
that the dual of the open-
In order to preserve the symmetry of the circuit case is the short-circuit case where R —

formulae, the elements in the maximally-flat
terminated case have been quoted as a recurrence
relation along with the remainder, although a
moment’s reflection will show that, in fact, they
are given simply by

Sn = 2an (3)
1
(a)
Apn=10106 (1+1)
\’I l N
[ [ 5]
Al
(b)
3db i
\_t_ 1 .
0 | ®
Fig. 2. Form of charactevistic, Tchebyshev (a) and

maximally-flat (b).

0; in this event it is more customary to consider
the network in reverse order; i.e., as driven from
a zero impedance source and feeding into a resis-
tive load.

3. Discussion of Formulae

The formulae for the maximally-flat open-
circuit case were given by Norton! in 1937 as a
part of a paper dealing with junction filters; this
paper is notable in that it was the forerunner of
the insertion-parameter theory later expounded
by Darlington.# Those for the maximally-flat
terminated case appeared in 1951 in a paper by
Bosse? who gave a very thorough treatment of
this particular network; and finally the terminated
Tchebyshev case was solved by Belevitch3 in 1952,
It was this last paper, with its comment that the
formulae for the open-circuit Tchebyshev case
had not been found, that stimulated the writer to
look into the matter.

By collecting together all the known formulae
in a common notation and from the knowledge
that the maximally-flat case can always be derived
by a limiting process from the Tchebyshev case,*

* * This possibility was first pointed out to the writer by Dr. W. Saraga.
It consists geometrically of letting the ellipse in the w-plane, on which the
roots of the power ratio lie, degenerate suitably into a circle; or, analytically,
of renormalizing the frequency scale to w’ = w/y.and letting y — o0,
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a little intuition was sufficient to reveal the
missing formulae for the open-circuit Tchebyshev
case. No complete and formal proof for the
formulae has actually been obtained although
extensive numerical checks have been carried out
along with a general examination of the problem
and there appears to be no doubt as to their
correctness.

A parent problem of much greater interest is to
find the corresponding formulae for the terminated
and symmetrical network having the configuration
of an integral number of whole m-derived image-
parameter low-pass filter sections and with the
response given by

4 db = 10 log [1 (4a)
w = sn{u; k) .. (4b)
This is a direct generalization of Equ. (1) in which

the circular functions are replaced by Jacobian sn
elliptic functions; it leads to a Tchebyshev

L sn®(ruK,|K; k)]

behaviour in both pass-band and stop-band. Full
details of this network are given by Darlington.* If
these formulae could be found they would repre-
sent a considerable contribution to our filter-
design technique, and in view of the simplicity of
the existing formulae it is not unreasonable to
hope that they may be.
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ANODE-FOLLOWER DERIVATIVES

By A. W. Keen, M.LLR.E., AM.LE.E.

(Formerly with E.M.I. Research Laboratories, Ltd.)

SUMMARY.- Low output-impedance stages characterized by anode output and feedback of the
entire output voltage are derived from the basic ‘anode-follower’ by substitution of a valve impedance for
the shunt resistor of the feedback path, or of a comparator stage for the entire input-feedback potential
divider, and by replacement of the output valve by a series-connected push-pull pair

These developments suggest the possibility of obtaining an anode-follower analogue of each cathode-
follower derivative, thereby increasing the number of circuit variants available for practical use.

1. Introduction

N the design of electronic-circuit systems for
Iuse with signals or waveforms which occupy

a wide frequency band it is frequently necessary
to include stages having a very low output
impedance together with high input impedance
for buffering a source from a relatively low-
impedance load, and similar purposes. Usually
the cathode-follower or one of its derivatives is
suitable but occasionally there is a need for low
output impedance at a high mean-voltage level,
or for a low output-impedance stage capable of
providing an inverted copy of an existing signal.
The former situation arises in anode modulation
of an oscillator or carrier amplifier and in cathode
modulation of a projection-type television picture
tube; the latter occurs in audio and c.r. tube
deflection amplifiers which are required to provide
push-pull output. In such circumstances the
anode-follower may be preferred. Although of
early origin? this circuit was not widely employed
until the war, when it came into general use as
part of the self-balancing paraphase-type push-
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pull amplifier in radar display systems and
cathode-ray test equipment.? More recently
further consideration has been given to its original
application to phase-splitting in push-pull audio
amplifiers as an alternative to more conventional
circuits.®> The present paper is concerned chiefly
with its low output-impedance property and with
low output-impedance systems which may be
derived from the basic anode-follower in an
analogous manner to developments of the cathode-
follower.

2. Basic Anode-Follower Circuit

The anode-follower consists essentially of a
normal (i.e., grid input-anode output) amplifier
having sufficient anode—grid negative voltage
feedback to decrease the stage gain to ap-
proximately unity, under which condition its
output impedance is reduced to the order ofl/gm,
as in the cathode-follower. Apart from its inver-
sion property and high direct-voltage output level,
the anode-follower is superior to the cathode-
follower in certain applications in that its gain is
not inevitably less than unity but may be set
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exactly to this value by manual adjustment ot an
element in the feedback path.

Since the anode-follower is a shunt type of
negative-feedback amplifier its gain and output
admittance* may be expressed in the forms:—

A(0)
1—A0)B
and
Yo = {1 — A(0).B}.Y,(0)
respectively, where
A = A(B) = Stage gain of a feedback
amplifier (considered as a func-
tion of B),
Stage gain of a feedback
amplifier in the special case
B =0,
B = Feedback factor,
Yo = Y,(B) = Output admittance of a feed-
back amplifier (considered as
a function of B),
Yo(0) = Output admittance of a feed-
back amplifier in the special
case 8 = 0.
Therefore the gain-admittance product under
feedback

A(B).Yo(B) = A(0).Yo(0)

which is independent of B. Under varying B,
A and Y, vary inversely so that gain may be
exchanged for output admittance, as required.
Thus when the anode-follower is used with a
matched load its gain is not necessarily reduced
to 4 (or less) as in the cathode-follower but,
with a valve of sufficiently high gm, may equal
or exceed unity. A further advantage of the anode-

A (0) -

R, a R,
' : - —0
T ! Ty T
|
!
| 3
. PORRAL
ey l| v, %R @y 2z 7 ey
i
| ' |
| Py
o g Zl.'—>
()
°
Re Tafa Ri+Ry
B RR, n R =z
A T
[
—0
_ (b)
Fig. 1. Basic circuit of anode-follower (a) and equivalent

network of its output impedance (b).

over the cathode-follower is that, due to the ease
with which § may be varied, the load matching
adjustment is more conveniently made. The
input-feedback potential-divider must, however,
be designed as a frequency-compensated
attenuator to allow wideband operation; more-
over, the input impedance will generally be
considerably less than that of a cathode-follower.
Quadrature phase-shift over the feedback path
must be avoided at extreme frequencies, other-
wise the output impedance will have a substantial
reactive component since the basic network is
identical in configuration with that of the
conventional electronic reactance circuit.

The circuit of the anode-follower is shown in
skeleton form* in Fig. 1(a). Straightforward
analysis shows that the input impedance of the
right-hand portion of the network bisected at
a, b, is:
7aR + RRy + Ryra Ry Sy

e+ (n + 1) B A uR i RLra, Ry 1<Lp

which tends to zero with increasing p. Thus,
provided u is large, the input impedance of the
entire stage reduces to

Zi ~ Ry

Under this condition the gain is:
(ra — pl)R

fra + (u + DR}ER,

~ kR

~ (,u, i 1)1\’1 r.ra< #1‘)2' r“< ('u,

R,
K,
In the special case R, = R,, 4

follower).

Using results developed for electronic reactance
networks the exact (assuming linear operation)
equivalent network of the output impedance
may be obtained in the form shown in Fig. 1(b),
from which the output impedance for the case
R, =R, = Ry, = Pis

A 3ra PR B
*7 (2K - 3P)ra + (u + 3) PR

1

o0
1

A .
1R

— as p— o

— 1 (anode-

N

~ 3 IRCIP, 1<y,
HOES

and tends to zero with increasing u. The restric-
tion on R, is unimportant because, with adequate
i, it occurs across a low-impedance node-pair
and is necessary only to preserve grid-cathode
continuity when the grid is capacitively coupled
from the junction R,/R,.

Thus, in summary, the basic anode-follower

* For the sake of clarity all the circuit developments given have been
reduced to skeleton form by showing direct couplings and by omitting grid
bias, screen feed, decoupling and other secondary arrangements,
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requiresu > 1, R, = R2,.and with R, — Ry, — R,
is characterized by Z; - Ry, Zo = Brap, A
— 1.

3. Increase of Loop Gain

Where, as in certain computer applications,
operator units are required whose gain is exactly
— 1 it is usual to define the upper limit of gain
precisely at — 1 by the use of a pair of equal,
close-tolerance, high-stability resistors for R,,
R, and make the actual gain approach this limit
as closely as desired by use of sufficient loop
gain.® Three resistance-loaded high-u pentodes
connected in cascade are generally employed in
place of V, of Fig. 1(a), as shown in Fig. 2(a),
in order to obtain a total loop gain in excess cf
108. This type of circuit is also used as an
alternative to the single-valve anode- or cathode-
follower when an exceptionally low output im-
pedance is required, in which respect it is superior,
at least in regard to loop gain, to the ‘“‘super-"
anode- and cathode-followers described in Section
5. A more direct comparison is afforded if V),
and V, of Fig. 2(b) are replaced (at the expense
of loop gain) by a cathode-coupled pair, as shown
in Fig. 2(b), in which case the latter circuits,

(b)

Precision anode-follower (a) and a more elaborate
version (b) with a cathode-coupled pair substituted for
Vy, Vg of (a).

Fig. 2.
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which are typified by I7ig. 5, would be preferred
for their higher input impedance.

4. Electronic Feedback Impedance

An anode-follower will usually be driven by a
voltage amplifier and a slight simplification
occurs if ¢;, R; of Fig. 1(a) are identified with the
constant-voltagegeneratorequivalent of the driver
valve. The resultant circuit (see Fig. 3) has two

=R :
7 . o Tl 7 1
=0
=
2 ER e,k "./I?z e
[ Vi vz 1
© —O

Fig. 3. Replacement of R, of Fig. 1(a) by v, of driver
valve.,

interesting properties. With cathode drive to
V, every node of the circuit is at a low impedance-
level and the entire stage forms an excellent
basis for a wideband amplifier, particularly if
required to operate between cable impedances,
as when a video pre-amplifier is required in
television work. Moreover, since with u, suf-
fictently large, the gain becomes u,R,/7a,,
rather than u,R,/(7a; + R,) as would be obtained
from a normal amplifier-follower cascade (with
unit gain over the follower), the entire stage not
only provides a low output impedance but also
allows a larger fraction of u of the driver valve to
be realized at a given bandwidth. This result is
useful because earthed-grid operation of V,;, and
the low output-impedance obtaining at its anode
by virtue of feedback over V,, both allow the use
of a triode for V,. Grid and cathode may, of
course, be transposed to obtain high input-
impedance or avoid signal inversion: a double-
triode of the common-cathode type may then be
used, the low impedance allowing grid drive up
to quite high frequencies, since anode-grid
capacitance feedback (Miller effect) tends to
zero with increase of p,.

5. Use of a Comparator Stage

The pair of resistors comprising the input-
feedback attenuator may be regarded as a voltage
comparator in that they provide at their junction
a measure of the difference between the input
and output voltages. With R, — R, the action
of the amplifier is to drive the output towards
equality with the input voltage by making their
difference tend to zero. The essential require-
ment is comparison of ¢; with e, in order to
obtain their difference ¢; — ¢, and may be
achieved more satisfactorily by the use of a
comparator stage. Moreover, use of an amplifier
valve in the comparison process generally allows
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loop gain to be increased, with the
advantages already mentioned in
Section 3.

In the simplest case e; is applied to
the grid of the comparator valve and
e, to its cathode, as shown in IFig. 4
(V). The difference voltage appears,
after amplification, at the anode of
the comparator and is coupled to the grid of the
output valve. This circuit is superior in certain
applications to the normal anode-follower since
V, is a cathode-follower from the point of view
of the input and the input impedance is there-
lore ligh.

A)

A(0)B

Fig. 4.

Substitution of valve input-output voltuge com-
parator for IRy, Iy of IFig. 1(a).

A more flexible and convenient arrangement
is obtained by the use of a cathode-coupled pair
comparator® (see I'ig. 5). Insertion of the cathode-
follower between the output valve (V,;) anode
and the comparator valve (V) cathode allows a
higher loop gain to be realized since the impedance
into which the output valve works is raised and
does not decrease with increase of comparator u.
This circuit may be regarded as the anode-
follower analogue? of the well-known “‘super”
cathode-follower? or ‘“‘cathode repeater” circuit.?
The two circuits differ only by two transpositions;
viz., change of output connection (and, therefore,
of feedback conmnection) from anode to cathode
of Vg, and shift of drive for V, from the second
anode to the first anode of the cathode-coupled
pair, therebvy converting the basic circuit to
anode-follower form while preserving negative-
feedback loop gain. In linear operation they differ
only to tlhie extent that the gain of the cathode-
coupled pair from one grid to the anode of the
same half of the pair exceeds that to the opposite
anode.®

With the notation of TIfig. 5, and identical
valves in the comparator stage (so that u,
to = p and rq, ra), the gain in the absence
of feedback is:

Fay

mpy Ry Ry {ra = (u + 1)1y} B
{(ra + R)R = (u -+ 1)(2ra + R)R,} (rag - Ry)

and the loop gain with feedback is:

y p r_l)_Faij‘z["a )

{a + R) R+ (4 D(2ra 1 R)Ry} (ray + Ry
whence

ag_tat(+ )R, 1 Ya

A (+ 1)K, " + 1R,
whicli tends to unity with increase of comparator
. Thus, for 4 (1) large but p finite, the outpnt
may slightly exceed the input because of feed-
back attenuation over the auxiliarv cathode-
follower V.

Ignoring RNy and any external parallel load,
the output impedance is given by

A rag/(1 — A(0).8)

With ra << (n + 1R, and Ry<< rqy, the loop
gain A(0).8 reduces to:

R|R.
A8 ~ i < RAN AT
()-8 (2ra + R))ray
giving:

(2ra 1 R))ras’

(274 + Ry) ray + g R, Ry
which simplifies under the condition (2r, + R,)
ray << puglt, Ry to:

Zo%

7o 2 )1\’,11',,3‘3
s G
As an example, with ro = 100 kO, R, 100 k€,
Ya3 10 KQ, Ry 10 kQ, p 100, pg 20

the output impedance would be approximately
154; ie, 1100 of the value which V; alone
would give in the basic circuit.

(X3

Fig. 5. Use of cathode-coupled pair comparalor (‘super’

anode-follower).

6. Adaptation to Push-pull Output

Low output-impedance stages are generally
required to handle large-amplitude signals and
cannot then Dbe treated accurately as linear
circuits. In radar and television applications
their response to fast large amplitude changes
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(transient response) is of particular importance.
It is well known that, with appreciable load
capacitance, the cathode-follower is capable of
providing faster positive than negative output
changes. For the same reason the anode-follower
cannot operate equally quickly in either direction
but, due to its different connection, is faster on
negative output-changes.

(b)

Fig. 6. Anode-follower connection of single-ended output

push-pull pair driven by conventional phase-splitter (a)

and self-phase-splitting single-ended output push-pull pair
with cathode-coupled input-output comparator (b).

One remedy is to substitute a push-pull pair
for the single output valve and arrange that one
passes increasing current to the load on positive-
going input changes while the other conducts
more heavily on negative changes of input.
For the usual requirement of single-ended out-
put this method leads to the basic arrangement
shown in Fig. 6(a), in which the upper output
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valve drives the load from its cathode and the
lower valve from its anode. As a result, the stage
as a whole is potentially equally fast in both
directions. Push-pull drive to the two grids may
be provided by a separate phase-splitter as shown
in Fig. 6(a). Alternatively, the output pair may
be arranged for single-ended drive as in Fig. 6(b)
where the upper valve is driven by a voltage
obtained by inserting an auxiliary load resistor
in the anode lead of the lower output valve.
The latter development may be regarded as the
anode-follower analogue of the so-called ‘‘series-
push-pull” or “stacked” cathode-follower. In
both circuits the upper valve drives the load as a
cathode-follower, while the lower output valve
operates as an anode-follower. The difference
lies in the choice of driving grid and consequent
change of intervalve coupling.

7. Conclusion

A study of the circuits described, together
with their variants, suggests that it is possible
for each cathode-follower derivative to develop
an anode-follower analogue. Although the per-
formance of corresponding circuits is basically
similar there are circumstances in which the
anode-follower form has slight practical advan-
tages. In the more advanced circuits both anode-
and cathode-follower stages may with advan-
tage be used together to provide the required
performance in the most convenient manner.
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RC CATHODE-FOLLOWER FEEDBACK
CIRCUITS

By S. C. Dunn, M.Se., AAM.LLE.E.

SUMMARY.—RC circuits which can be associated with a cathode-follower are considered. A dis-
tinctive feature of the circuits described is a voltage gain over a band of frequencies.

Introduction

HE advantages of utilizing resistors and
Tcapacitors as circuit elements are con-

siderable, since they are readily available in
numerous sizes and ratings. Whenever a network
is required to give critical frequency discrimina-
tion the performance of the RC components must
be aided and improved by the application of
feedback techniques. In this paper some of the
circuits which can be used with a cathode-
follower are considered.

Circuit Features

The distinctive feature of these types of circuit
is that, although dissipative elements are used,
there is voltage gain over a band of frequencies.
This is unusual, since most RL and RC networks,
used as simple filters, possess no real pass-band
and always exhibit some attenuation.

The method described here is to employ circuits
which are known to possess the null property in
transmission (i.e., at one frequency the transfer
impedance is infinite) and grade the values of these
components to give a more selective transmission.
The normal relation between the grading ratios of
the capacitors and resistors is then modified to
produce a minimum in transmission instead of a
null, and at the same time a phase reversal.

0 e-v
—— o
e 14 e e=v
—o—J Lo —o0—
! 3 2 2
(a) (b)
Yig. 1. Rearrangement of 4-tevminal nelwork.

Fig. 1(a) represents a quadripole which at one

frequency gives an output shifted in phase by

180° with respect to the input. It is not necessary
that terminals 1 and 3 be in direct connection as is
usually the case in the common ‘3-terminal
quadripole’. A voltage e applied at terminals 1, 2
produces an output v at terminals 3, 4. If we now
choose terminal 2 as common to input and output,
Fig. 1(b), for the same input e the output is
e — v. The circuit gives, therefore, an output in

MS accepted by the Editor, March 1952.
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phase with the input and greater in amplitude.
We shall refer to circuits like those in Fig. 1(a)
as prototype, and like those in Fig. 1(b) as derived
circuits.

A number of prototype circuits are shown in Fig.
2 and the corresponding derived circuits in Fig. 3.
An interesting feature of these latter networks is
that, with the exception of (b) they have a d.c.
path between the output terminals and no such
path between the input terminals. The prototypes
consist of two groups. In the first group types (a)
and (b) are the only members and have a mono-
tonic response function with a limiting attenuation
rate of 18 db per octave. Types (c) to (h) inclusive,
form the other group and are usually null net-
works. By modifying the relationship between the
elements, finite attenuation is substituted with a
phase shift of 180°. In both groups the element
values are graded to improve the attenuation
phase characteristics.

The properties of two-mesh circuits similar to
Fig. 3(a) and (b) but with a phase shift of only 90°
have been described by Longmire.! The common
origin and salient properties of the circuits in the
second group have been examined for the null
property, and particularly for the symmetrical
form, by Harris.?

Grading of Circuit Elements

It is often difficult to know how to taper the
elements of a network to give a sharper response.
The general objective is that successive meshes
should not load those on the side of the generator.
This is easy to apply in Fig. 2(a) and 2(c) but
Iig. 2(e) proves to be more difficult. This pro-
blem can, however, be finally resolved by giving
the elements general values and rearranging the
equation for the null condition to expose un-
suspected symmetry. This bridged-ladder circuit
is redrawn in Fig. 4, the elements having the
values shown. The null condition equation can be
found by various ways and is given here as:—

1 1 1

T, T
1 pq 1 sq 1

DR DR
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. q s a b d which for x2 = 3 vields:
Iorj—)—»::o,{—>oo,}) - i
! s 1125
a ) d
(Pl) (S'lq) A similar result holds for Fig. 3(b) when x 1
i g S b d ; ‘ & «CR
powil 5y Coa b ' For the circuit of Fig. 2(c)
v x'mur2 n(m + um) : Jlx2n(n 4 mn) — mn 3)
e x[(mmx® — (m +n+ mn + n? -|—_mn )| — 7 [x3(m + n 4 mon 4+ 02 mn) — mn) -
f hich for x = 1
whence (/m) I = therefore n — 1-618 m. blalfor 2 S el
(Y/m) m n(n — 1)
A physical interpretation may now be envisaged, n® 41

at least for the derived network. Fig. 3(e) is

similar to Fig. 3(a) %

except that the last ‘ d ‘

capacitorin 3(e)isre- °© =k °
P

turned to one input PR sR

terminal while that qR

*T 1

v X\ mnx?

(m + i

Yig. 4. Nelwork with
generalized values.

e x{ x>

in 3(a) is connected to the other input terminal.
The grading is now different for capacitors and for
resistors. I7ig. 2(f) may be treated e
in a similar way. If the circuits of = v

m(m -+ 1)) %_1 m(m + D)x* — mn
mn + m? 4+ mn2) — Jlm + 1+ mn = wm® 4 mn?)x?

and this is a maximum when »n

V2 -1

0-207.

whence

e

Thus for the circuit of I'ig. 3(c), at the zero-
phase-shift frequency,

Y1207

2(d)

For the circuit of Fig.

4)

mn

whence dividing throughout by mn and letting
m— 0,

x2(x? — 1) — j(x*/n — 1)

(5)

Fig. 2(g) and Fig. 2(h) are derived | ¢ x> — (n + 14 1n)] —j[(n + 1 + L/n) 22 — 1
by Tellegen’s® graphical construc-
tion they will be found to exhibit the same pro- and this will be real if
perties as the parent connection but only when 2 2
short-circuited on their output side and fed from r 5 ” (1 _+ i 2” (6)
a constant-current generator. However, the re- "% —1 —m® —(1 +n+ )
ciprocity theorem shows that if the input and ie,ifx — 1,
output terminal pairs are interchanged as in 17ig. 2 , |
the normal working conditions may be restored. whence R
Response Functions and this is a maximum when n — 4/2 -+ 1
Tor the circuit of Fig. 2(a), if v = wCR yielding
v 1 -’ o L — 0207
] — jx[x® — (3 + 2/ 2 oo
e 1 — (34 2/ma® —ja[x® — (3 + 2/m + m?) FFor the circuit of 2(e)
v . xX(mdx? - m—2n) Ji(m3 + mPn)x? — n® .
e xX[mBx® — (3 am® 4 omn® 0 - on o) — (2 (mP - oam? 4+ mn? + mn 4 m?) — nd) ™
Hence the response of the circuit of Fig. 3(a) is, for m — ~
v, 1 322 + gx(x® —3) 2
1 — 322 —jx(x® —3) 1 — 3a% — jx(a2 — 3) B a o o - @
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and at ¥ = n/m there will be zero transmission if

m n
-4+ 1 == .. .. ..
“r1=2 (8)
For m and # both tending to o, n = 1:618 m.

If we take the same value of x and write down
the condition that v/e be purely real (i.e., that
numerator and denominator have the same phase
angle) we find the same result as above. Since it is
possible that a different combination of x and
m/n ratio may give an antiphase output, write
m/n = o then if m, n — w,

v M) iR et — ]
e x[adx® — (22 + o + 1)] — j[x%(ed + 2% + a)

which is real if

223 4 a?) — 1 AP 4ot a) — 1 (10)
x¥2a® — o2 C a3 — (2 4 o + 1)
ie., if
2ot 2+ + 1) —(x+ 1) =0 (1)
Moreover if this last equation is true
2,3 o2
v X« (12)
e %23 — (2 + a4+ 1)
and this will be a negative quantity if
o+ a4 1 o?
2 5(13 > x—z . .o (13)

Equation (11) is plotted in Fig. 5 as x vs. 1/«
because in this form it is found to approach

B A mixt —
e x'msx2 — (n® + m2n i— mn + mn? + n?)]
closely a straight line. If a few trial values of x
and « are taken from this graph and substituted in

(T T A L
T IBNEEDZERE
T T . o O

| I I ] S T
R ESEmEEEEEEEERZZammmEmEE
T AP
1 11T 17T 1T T T 1 ’%_" 1T =T - "—r"—'
I I L _7A__. B . +
AT 1] T
| 1 A
/ EREEE 1
0 3 5
Yoo —
Fig. 5. Plot of x%a* |+ a%z% (2 | 2 1) (x+1) = 0.
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(n3 + n2m + n? 2+ mn)] - ] x2(m + mn + mn?) — n®
] 962(m3 + m2 + m

Equ. (12) the antiphase output is seen to go
through a maximum value between 1/x = 3 and 4.
The optimum values of ¥ and « can be found by
satisfying Equ. (11} and choosing values which
maximize Equ. (12). Alternatively the literal
solution of Equ. (11) can be substituted in Equ.
(12) and the best value of « found. Either method
is tedious. A very good approximation can be
found by measuring the slope of the graph of
Fig. 5 and substituting the value of x« in Equ.
(12) and the resulting maximum-value problem is
quite easy.
___________ By measurement xz — 0-8 and
substituting in Equ. (12)

v a(x — 0-64)

¢ o2+ 036a - 1

(v/e) = 0 when 22 4 2a — 0-64 = 0

do
ie., o= 02806, x — 2-85.

A Dbetter approximation is obtained by
accurately calculating a pair of x, « in the neigh-
bourhood of these last values and substituting in
the rigorous formula for the slope of the graph of
Fig. 5 which is found as follows,

2t 4 2%+ + 1) —(x+ 1) =0
2t 4 2% 4 22(1o) + x3(1/%)2 — (/o) — (1)t =0
d 4+ 30 — 24202 — x23
d(lje‘t)x T 4x%03 4 2xa(e® + o« + 1) (14)
For the circuit of Fig. 2(f)
(15)

mn® + mn) — n¥

which for n/m — B, m — o, 1 — o

A (Y — P
—(B+B+8) —] X2(1 +ﬁ3+/32
l())
which is real if
(1 4+ B) — 2281 + B4 B —p=0 (17)
in which case
v - x> — (:83 + :82) (18)

e x*— (B + B+ B

and this is zero for 8 = 0-618, x — 0-784.
By plotting Equ. (17) in a suitable form we

find x — 1-25 in the region where the maximum
negative output occurs. Substituting in Equ. (18)
above

v 0-5638% — p°

e 056382 — (B3 + B)
and this is a maximum when

B = 02812, x — 0-351.
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For the circuit of Fig. 2(g), v/e =

(19)

x[mPx® — m*n] — jim® 4 mPn + mPn + mon2)a? — 5?3

x[X2m3 — (mPn® + mPn® + mEn + mut + nd + mnd

which for m/n =y, m — 0, n — 0, gives

v ¥y~ 4 y) =
e A —(y + 7+ 7] — (1 +y + 9 —(27(;
which is a real quantity when
L Pty ) P =0 (21
in which case

v 22—y

— ~ 22
e 2 —(y+y 4+ 22

and this is zero for ¥ = 1-27, y — 0-618.
In the region of maximumantiphaseoutput x = 0-8
whence

v 1 — 0-64y
e Y24 036y + 1
and this is a maximum when x = 2-85, v = 0-28086

For the circuit of Fig. 2(h), v/e =

)] — j[x%(m®n + m2n® + mn + m® + mn?) — nd))

[of =
~—T @ |- =T
2 N e |
~ \\ /\
5 N / & .
e 2
2 l
g 1 1|
4 S S 1 1 {111}
ol 10 3

NORMALIZEO FREQUENCY (y)

Fig. 7. Insertion loss of pavallel-T and sevies-m networks.

The prototype circuits have the more strongly
marked frequency characteristics and discussion
of the different responses is best undertaken with
reference to them. In any case, when the derived
circuits are used as feedback elements a selective
response reappears which is closely related to the

. 23)

x[mPx® — (n® 4 n?m + n2m?® 4 nPm)|— j[22(n2m3 & nPm + nZm) — ud

A[2*m® — (mPn + n¥m 4+ 0+ nim - mEd)] — ja2(nmd 4 nm® 4 m® | mn® + mn® + mn?) — ]

which for njm = 8§, m —> 0, n — 0 is
v x[x% — (8% + )] — j[82%2 — §2

e X2 —(8+ 82+ 8% g1+ 8 + 8% — 8% (24)
and this will be real if,
(I 4+ 8)x% —a2(8% 4+ 8%+ &%) — 8t —0  (25)
whence:
v 22 — (83 4 &2
e 22— (8 (+ 8% )53) (26)

which is zero for x — 0-784, § — 0-618 and gives
maximum negative output when § -— 0-2812,
x = 0-351.

0, —_— rrrr - — 1T —71—
\\[— {
10| P T —
N N
201 \-\< - ——1H
N ‘
30 A R AN

. N
50 J \ \
N

60— - —

ATTENUATION (db)

70 —t A — N

ol —— 0 10
NORMALIZEO FREQUENCY (y)

Fig. 6. Response of 3-mesh ladder circuit.

14

original. Up till now the common variable has
been frequency normalized so that a particular
resistance and reactance are equal in magnitude
at x = 1. So that each response may be con-
veniently plotted about the most interesting
frequency a new variable is adopted which centres
the zero- or reverse-phase-shift point in each
diagram. Particulars of the value of this variable
y are to be found in Appendix 1 for each of the
networks.

The effect of grading is shown for the Type (a)
circuit in Fig. 6. Among the second group a
symmetrical response is always obtained for a
null network. In the case of (c) and (d)

1; cos /0 (27)
2
where 6 — tan !
y—1y
while for (e) to (h) inclusive
coslip .. (28)
2-06
1_
where ¢ — tan y—1p

However, when the important step of modifying
the grading ratio is taken, only the very sym-
metrical arrangements of (c) and (d) retain a
symmetrical response. It is convenient when
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writing the response of these phase inverting
circuits to include a displacement term showing
the amount of inversion. For (c) and (d)

%.—_ 1:207 cos »/v — 0-207. . (29)
where
| 2828
v = tan 3,——1—/3,

while for (e) to (h) inclusive,

v 1-0855(y%* — 1)(1-96y — ) o

e T 106y(y? 1) —j(7-56yr 1) 00855 (30)
The numerical values of this last expression strike
an average between the results obtained for the
sub-groups alone. This is necessitated by the
approximate calculation made above. For ex-
ample, the value of & comes out as & = 9/32
0-2812, while that for ® as o« —= — 1 4 4/41/5 -
0-2806. 1t will be seen that the error is quite
small. There is not much to choose between the
various arrangements in the second group as
regards the null connection but it will be seen that
the symmetrical circuits offer advantages in the
amount of antiphase output they provide. These
features are displayed in Figs. 7 and 8.

T T T T T 7T
NETWORK () g NETWORKS (¢).(d) |
2 7 -T: - GEE ﬁi l
A S|
o rof— % = : —
S / / 4 l 11|
z 08— — A 1—+
a NETWORKS (¢),(q)
R N
£ [ PN
- °"7‘Z'L' T 4“} TN
02 EERAE
00.I | i ! l | \|°

NORMALIZEO FREQUENCY ()

Fig. 8. Derived circuit vesponses.

Matrix Representation

Knowing the elements of the matrix of the
original network it is convenient to be able to
write down those of the derived network. To do
this we shall first construct the equivalent-T of
the original elements. With the usual notation.

A B D . B
Zm“'C:ZSl’ Drzoz'ﬁC:lsz"A (31)
and the shunt element of the T is given by
S 1 .
Zsiy = \/202(101 —Zs) = C (32)

The equivalent circuit is shown in Fig. 9(a) while

WIRELESS ENGINEER, JANUARY 1953

Fig. 9(b) shows the derived circuit. Setting up the
usual equations for this circuit we have

Es':‘A“E4 "E‘I«;

A —1 4 —1 33
. C . AiD 2, (33)
i e e T

The elements of the new matrix are thus easily
formed from those of the old.

T_l % 3
l
' B3

(a)

I} ] D—l I‘
—>—T T < o
| I
& 5 1—1

(b)
Fig. 9. Equivalent-T in wmatrix terms of (a) original,
(b) derived circuit.

Effect of Termination on Response

At the frequencies at which these circuits are
likely to be used the loading on the networks is of
two kinds,

(a) capacitive across the output terminals,

(b) resistive in series with the input.

These elements, added to the circuits under
examination, necessitate fourth-order deter-
minants in finding the response function. Their

nR
¥Fig. 10. Loaded civcuit - ﬁ
as tandem connection of

%J.

character is such that an alternative method of
evaluation is preferable. The loaded circuit is
shown in IFig. 10 where «, 8, y, and & are the ele-
ments of the matrix as found in the previous
paragraph. The overall matrix of the circuit will
now be

3 quadripoles. Y )

—_——

I n «x B 1 0

0 1]y 8| 751

A

81

ot+ny+jp(ﬁ+n8) B+ nd
x8

] 3
J/+]75
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The response function of the circuit is given by
the reciprocal of the leading element of the matrix,

1

e -|—ny—|—j%(;3+115)

le. (34)

5 X3+ m?) 4 (3 2m om )
3 a3 — )
(38)

whence

3¢ 4 jx(3 — #)

v
e i L 2m2 + S + mn w . [, m? ,/ m? - 3n 4+ min (39)
I — 223 + 2 4+ x4 9x| 3 21 4+ n >
BT R R I )]

and if we consider the Type 3(b) circuit,

b — 342 + a3 — &7)
3x% 4 jx(3 — x?)

8 (1 4+ m + m?) — m2? 4 jx(1 + m + m?)
32 4 jx(3 — 22

% m—>» (35)

(36)
which for m -—> w0
2 (1 — 2% 4 j2x
I 4 jx(3 — x2)
22— .
4 3x2 - gx(3 — )\ (37)
(a)

Fig. 11. Pos
sible  feedback
arrangements.
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Tor the present application interest is focused on
the values ol x at which the imaginary part of
Equ. (39) is zero while the real part is greater than
unity. It will be seen that a limiting solution for
m = <o is not possible since the slightest terminal
capacitance would destroy the network properties.

However, for a special high value, m = 10, the
phase condition yields
ol (/”\ wd f ik 3n — 209 ”>
BVYARANY’ P
300 n
'-’/l ¥ 315 3 0 (40
X . + 6n b )/) (49)

This amount of grading probably represents the
ultimate amount which could be used in practice.
The above egnation enables a studv to be made
of the permissible terminal loading consistent with
a required transmission factor.

The Circuits as Feedback Elements

In the same way that the prototvpe circuits can
be connected between anode and grid of a valve to
give an overall response function which is the
inverse of the original, the derived circuits may be
placed between cathode and grid. In order to be
useful two precautions must be taken:

(a) the loop gain should be kept below unity to

avoid the possibility of self-oscillation.
(b) the input must be applied at the proper
place.

In IFig. 11 seven methods of inserting input are
shown. Not all these methods are very practical,
especially if they require an input with both
terminals above earth. In cases .\, B, I, GG, the
stability of the amplifier is ensured by correct
choice of the value of a particular component, in
C, D, E theinput could be tapped down the cathode
load. lixcept where otherwise stated, we shall
assume that the input and output impedances of
the feedback circuits are very large and that the
circuit of Fig. 3(c) is taken as representative of the
performance of all the circuits. This circuit has a
response function which mav be written

Y1207 cosy [ .. (41)
where tany

0-353(y — 1/v), or
veniently,

more con-
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v 1:207
EhmbiE S = where s = tan ¢

The equivalent circuit of Fig. 11(a) is shown in
Fig. 12(a). If the transfer response of the feed-
back circuit is ¢, then its combination with the
cathode-follower may be represented as an ideal
amplifier with infinite input impedance, zero
output impedance and complex gain¢. In practice
the finite input and output impedances will
modify results in those cases where the design of
the feedback network is controlled by stray
capacitances. The input to the ideal amplifier
consists of the original source and the voltage
across the cathode load mixed in the two resist-
ances shown. The effective input voltage is thus,

% 1
81'- i+vce1 |

(42)

Q
)
O
£
S

ce

UNITY GAIN
AMPLIFIER

(b)

Fig. 12, Equivalent circuils.

The output of the ideal amplifier may be equated
to the cathode-earth voltage:

% f i (13 + Uce) Uce
. Uce 1¢ ) _1
e 1lia—¢ -
1
LA=1+a 1 (43)
143 o

This may be quite easily computed since
1 + ® .8
A7 \1207 ) T 1207

The gain factor 4 is plotted in Fig. 13 for various
values of «. For « greater than 0-207 the system is
stable but with smaller values self-oscillation will
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take place. Although the output voltage can
never rise above a value fixed by the supply
voltage and valve characteristics, in the stable
region the gain can theoretically increase without
limit. Since the overall response now resembles
that of an LC acceptor circuit it is natural to
associate with it a Q-value to describe its selec-

tivity. Power considerations are not involved
100——
|
o IR T
- /1)
3 [
0 2 .
6 81\
! 50— — /1 T
< 40L +—
AN
| W
20 ——
noE ~ f"; NN |
— — [~ Pt
ol 1 | | 11 1 1
098 099 o 10l 102
L=
Fig. 13, IFeedback amplifier vesponse.

here so that the more complex definitions of Q are
not applicable and we shall be content to define it
as the ratio of the centre frequency to the total
bandwidth at 3 db below maximum response.
Maximum response is given here by

1-207a

= ’ =% — 0207 -
l ’04'/.

The reciprocal of the value of s, say s;, which
satisfies A2 = } 4,2 (45)
will be numerically
equal to the value
of Q according to
our definition, since o—4 =
s, is the difference
between the appro-
priate values of y
satisfying Equ. (45)
and v is normalized.
The solution of hqu
(45) is - -

(44)

+

¥ig. 14. Rogers’ civcuit.

NULL
DETECTOR

1 1
S, ¢ a — 0-207
and substituting in Equ. (44)
0— Ay —1:207 -
1-207 x 0-207
which for large values of A4 is equal to 44,

The attainment of large values of @ will
obviously depend on the stability of the feedback

(46)

(47)
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circuit, mixer network and cathode follower, and
should properly form a separate study. Neverthe-
less, it is of interest to examine the comparative
performance of the other possible connections.
The equivalent circuit of the arrangement of Fig.
11(b) is shown in Fig. 12(b), Z being the short-
circuit impedance of the feedback network as seen
from the grid. The input to the ideal amplifier (of
unity gain) now consists of the sum of the ‘potted-
down’ value of the input signal across the short-
circuit impedance Z and the corresponding value
of the open-circuit voltage from the ¢-network
appearing across the resistance ». It will be seen
that r and Z fulfil the function of a mixing network
here. As before,

VA 7
V;e r-+ Z [4 + 7TZ_ (I)ch (48)
B
1+8—4¢
where 8 = Z|r
0 T T
09 1
o.e =111 1
07 e -
_ 1 4
5 o3 i
o, A
oF
- i
°| 1
I |
" 10 10° 104
CATHOOE LOAO RESISTANCE ({1}
Vig. 15. Effect of cathode load on gain
Using the previous metho(l,
(B — () )Ul
. B
A L
and since A4, 8= 0207’
for large gains Q = 5-834, (49)

In the circuit of Iig. 11(c) the input to the ideal
amplifier (of gain ¢) is the sum of the signal and a

fraction y of the output voltage. llere
1
A 1/
/g —v
Q = 0834, (50)

In the connectl(m at D of 1110 same figure the
signal is injccted after the output sample has been
through the ¢-network and

1
A=p=—i0 =4, (51)

In the arrangement I, where the signal is
applied between the network common terminal
and earth, the grid sees the signal as though
coming f{rom the prototype circuit of Iig. 2 and
the output fraction as {rom the derived circuit.

1—¢
Hence 4 -
1 —yé

so that for y = 1, the entire circuit behaves as a
zero-phaseshift all-pass device.
For the connection at I

1
1+ 7afR + p(l — ¢)

where 7,4 i1s the differential anode resistance of the
valve and if » = 0-83

0* = (udy+ 17 —2.. (53)
In this case the performance depends closely on

the valve properties and, since there is no likeli-
hood of oscillation taking place, the maximum

(52)

A

attainable selectivity is quite small. A similar
situation obtains at G where
A d S
R+ 70 + pR (1 + ¢2)
(1 J‘“")? 2 (54)
Ya

An interesting feature of the above calculations
is the fact that the Q-factor of the composite
circuit is numerically several times larger than the
gain required to provide the selectivity. This is in
contrast to the fractional results obtained when
the prototype networks are employed in the
normal anode-to-grid connection.®® It would be
interesting to discover whether the quality-factor/
gain ratios for the two arrangements bear a
reciprocal relation to
one another. It also re-
mains to be seen
whether the fact that
equal selectivity can
be obtained {rom the
cathode-follower at a
lower gain implies that | AL ik
such a connection is i
more stable. i

HMEERN
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—— _CORRESPONOS TO -—:X-

ZERO APPLIEO BIAS

GAIN

08 -
Effect of bias on g 2 S
gain. NET CATHOOE ~ GRIO VOLTAGE

Fig. 16.

Experimental Work

The first aspect of the investigation concerned
the measurement of the actual gain obtainable
with a cathode-follower. It is commonly assumed
that, if the cathode load is sufficiently high, then
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the gain is unity. There is a practical limit to the
resistance tolerable between cathode and earth,
and we are here interested in the precise magnitude
of the defect from unity gain. Using a MHIL4
valve (p = 16, 7, = 6,500 Q) with zero bias, the
variation of gain with cathode resistance was

+200V
o 250k £} VARIABLE
SHUNTED BY 100k {1
150pF
-l
>
50“9% —-«/lmf £
] 0-0011F VARIABLE
SHUNTED BY
ouTPUT 0-01F
[
Skfl é
GAIN 2 '
20k f}
BIAS
CONTROL

1000-¢/s oscillator.

Fig. 17.

measured at 50 c/s, using the method, due to
Rogers,® shown in Fig. 14. The detector consisted
of a vibration galvanometer. The results, in Fig.
15, show that the performance is hardly adequate.
Next, the effect of bias was examined, in this case
on a MH4 valve (u = 40, 7o = 11,500 Q). The
input potentiometer in the measuring circuit,
instead of being earthed at its lower end, was
returned through a low-resistance source of
positive voltage. The need for correct bias is
shown in Fig. 16, where it will be seen that enough
gain is available to exploit the properties of the
feedback circuits. Since it is intended to devote
further study to the use of the networks in selec-
tive amplifiers, the only further verification of
theory attempted so far has been the construction
of the 1,000-c/s oscillator of Fig. 17, in which the
grading ratio is 10. An approximate measurement
of the influence of supply voltage on frequency
suggests that this is of the order of 25 parts per
million per volt. It is expected that the use of
other feedback circuits, notably that of Fig. 3(e),
will enable RC oscillators to be made from stand-
ard components for much higher frequencies than
hitherto.
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Conclusion

A further technique has been examined for
interconnecting valves and circuits. It has been
realized for some time that the operational form
of the transfer function of a four-terminal network
can be inverted by using it as a feedback path in
an amplifier. Here we have shown that similar
and possibly improved results can be obtained by
taking as the output terminals of the four-
terminal network the usually-neglected pair and,
as amplifier, a cathode-follower.

Since the first preparation of this paper as an
internal report for A. C. Cossor, Ltd., a con-
tribution from the synthesis point of view has
been published by Epstein.?

The author is indebted to the Governors and
Principal of Paisley Technical College for the use
of the facilities of the Electrical Engineering
Dept., and to Mr. B. C. Fleming-Williams,
Director of Research, A. C. Cossor, Ltd., London,
for material assistance in the preparation of the
typescript.

APPENDIX 1.

Normalization of the Frequency Variable

The response of individual circuits was worked out in
terms of the variable ¥ where ¥ = wCR. In many simple
structures the interesting behaviour centres round the
value ¥ = 1. Here, however, the zero-phase-shift fre-
quency of the derived network may occur at quite
different values of ¥ and a new variable, y, is introduced
to shift the important region to around y = 1. The
following definitions apply to the circuits of Fig. 3, the
various types being given in brackets.

(a), (b) .. Looox = 11732y
©, @ .. .. x=y
(e), (&) .. ..oox = 285y
(B, (h) .. .. y=285x
Similarly the definitions for the primitive networks are
(a), (b) x = 1732y
(c), (d) x=y
(e), (g) ¥ = 1272y
(f), (h) y = 1-272¢
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RESISTANCE-CAPACITANCE
NETWORKS WITH OVER-UNITY GAIN

By W. Bacon, B.Sc., AM.LLE.E. and D. P. Salmon, B.Se.

SUMMARY.-Resistance-capacitance networks can be produced having a gain which is theoretically
unlimited. Such circuits also show interesting impedance properties and, with their aid, RC oscillators
may be designed in which the valve functions solely as a cathode follower.

Introduction

N interesting property of RC networks is
Atheir ability under certain conditions to pro-

duce an output voltage greater than the
input voltage.

Such circuits have been described by Longmire!
and Epstein.2 Longmire applies a voltage Vi
(I'ig. 1) to a phase-retarding network R,C;. A
second network R,C,, assumed of negligible load-
ing effect, is connected across R,. The resultant
output voltage V, is retarded in phase relative to
the input and of greater magnitude. By feeding
the voltage thus obtained to a similar network
having phase-advancing properties, a resultant
voltage can be obtained in phase with the input
and of greater magnitude.

Epstein points out that any three-terminal
network having an output with an antiphase com-
ponent may be reconnected to give an output
voltage greater than the input voltage. Thus, in
IFig. 2(a), output may be taken from A and C
instead of from C and B, and will then be greater
than the input.

The gain obtained by the above methods is,
however, small. Longmire obtains a ratio of
output to input of 1-16, and Epstein seems to con-
sider that the maximum gain which could ever be
achieved would be 2.

The method of approach described below,
however, yields networks which theoretically may
have unlimited gain.

Over-Unity Gain from an N-Phase Network

Consider the voltage I 4z applied to the network
of Iig. 3(b) or (c). By suitable choice of values X,

(2)

Double RC network (a) and vector diagram (b)

(b)
Fig. 1.

MS acceptea by the Editor, Marcvh 1952.

can be made to lie anywhere on the left-hand
semi-circle and X, on the right-hand semi-circle.
By using (IV-2) networks on each side, where N is
any even number, an N-phase system can be
obtained, as shown in Fig. 4. If N is an odd
number, the same result can be obtained with one
more network.

+A Ve

Fig. 2. Three-terminal
nelwork (a) gives «
voltage across A Cgreater
than al AB when the
voltage at CB is anli-
phase to that at AB as

shown at (b).

—10A Cort—
s 1

—— +¥ g

(2) (b)

Now suppose any two of the phases are applied
to an RC network, as in Fig. 5. If the frequency
is chosen so that the reactance of the capacitance
is equal to the resistance, and if the values are
high enough so that negligible loading is imposed
on the previous circuit, then it will be seen that a
new vector, V4, has been produced of greater
magnitude than those from which it was derived
and midway between them in phase. By proceed-
ing thus for each pair of vectors a complete new
N-phase system is obtained, the magnitude of
each phase in which is greater than the original.
Hence, considering input and taking output from
any opposite pair of phases of the N-phase
system, a circuit has been produced in which
output is greater than input. The whole procedure
may be repeated again giving still greater output
voltage.

It will be seen that by this method an RC
network can be made to produce a theoretically
indefinitely large voltage gain. In practice, the
gain obtainable is restricted by the increase in
impedance which is necessary at each stage.

Four-Phase Network

The gain obtained will vary with the number of
phases N into which the input is split, being
greatest when N equals 4. Fig. 6 shows a possible
4-phase network. The resistors and capacitors
R,C, form the phase-splitting section; R,C,, the
first voltage-multiplying network, and R3C,, the

‘WIRELESS ENGINEER, JANUARY 1953




second voltage-multiplying network. Output is
taken in phase from A and B or in quadrature
from C and D). If no section had any appreciable
loading effect on any other the overall gain would
be 2. In practice, the gain will be reduced due to

between any input point and the common point,
is independent of the load imposed on the net,
provided this be symmetrical. As a result, each
net can be dealt with separately and its output
voltage will depend on the compcsition of the next

A
C/ R W
XI R 4+ C
” X Ve Ve X, + +
R (o
)
B
(@) (b) () Fig. 5. Two phases applied to
Fig. 3. Basic networks (b) and (c) with vector diagram (a). an RC network.

the loading effect of one section upon another.
Since, apart from the initial phase-shifting circuit,
the network consists of a series of identical nets
connected in tandem, a theory taking account of
loading can be developed by working out for any
net in general:
(1) Reduction in output voltage when loaded
with any impedance, and
(2) The input impedance of the net under these
conditions.
Consider a net (Fig. 7) with a 4-phase voltage
applied through zero impedance and R, = 1/wC,.
Since the network is symmetrical there are
fundamentally only two different currents, the
others being obtained by multiplication by appro-
priate powers of the imaginary operator. Solving
for I, and I,, and using the results to obtain Vy,
gives (see Appendix)
VA i .
ozt =j) o)
(1 —7) + oCZ A .
El + (1 —7)
It will be seen that as
Z— o this tends to T’
(1 —j) which is equal in
magnitude to 4/2 times
the voltage with no load.

Vou =V

Yig. 4. Vector diagram of N-

phase system.

Input Impedance of Net

The above result also enables the input current
to be calculated at each input point, and thus the
input impedance for each phase. Thus, input
impedance = R;/2 (1 — j).

The rather-surprising result is thus obtained
that the input impedance of a net, measured
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net, but not on the termination of the next net, a
valuable simplification.

Output Voltage of Net Feeding into Second Net
Substituting the expression for the input

impedance of a net in that obtained for the output

voltage the result is obtained that:—

Output voltage equals input voltage

1
1 + Ry/R,
The output voltage of a net thus depends solely
on the ratio R;/R,, and for the network to show

greater-than-unity gain R,/R;, must be not less
than a little under 3.

x (1 —j) X

Fig. 6.
R, — 100Q, R,

4-phase network. Values used experimentally were
1kQ, Ry = 50kQ, C, = 2:5uF, Cy,=
0-25 uIv, C3 = 0-005 uF.
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Experimental Results

A network was built up with the values shown
in IFig. 6. The following figures were obtained:

Theoretical gain at 640 c/s 1-98
Measured gain at 640 ¢'s 1-67

While the measured gain is less than the
theoretical gain, it appears that figures approach-
ing the calculated value may be obtained. Some
discrepancy may be attributed to the tolerances
of the components used.

The effect was tried of removing the outside
network. This appeared to have no effect on the
input impedance, thus confirming the result
obtained theoretically.

7 AN

1.2~ v
G Y| o
¢, R,
—— W N
/7 )

V2

<——/V—-—-2]-_

G -
[ -1 %

Tig. 7. Circuit used for calculating input impedance to a

4-phase voltage.

Construction of an Oscillator

These networks may be used in conjunction
with a cathode follower to construct oscillators in
which the valve has a gain of less than unity.
Fig. 8 shows such a circuit built up by the writers.
(The valve was operated at a rather higher anode
voltage than that recommended by the manu-
facturers, and the circuit is, therefore, to be
regarded as experimental.)

While complete networks lend themselves best
to theoretical analyvsis, it is, in practice, often
possible to simplify these with some loss of gain by
omitting certain clements. The network in Fig. 8
is thus a degenerate version of Fig. 6.

The oscillator was found to have good waveform
and stability, measured frequency agreeing closely
with the calculated value.

Build-up of Oscillations

In order to examine the building up of oscilla-
tions, an experimental oscillator having a very

22

long period of approximately 20 sec was con-
structed, and anode current observed {rom the
instant of switching on. The curve of current
against time thus obtained shows a sinusoidal
oscillation superimposed on an exponentially
changing current (Fig. 9).

Fig. 8. Experimental oscillator circuit: =+
Ry = Ry—= 500Q, 10y — 470 kQ, B, = 5 kQ }
C, = C, 0005 ul, Cy= 500 pi°.
Hes
A
|
260V
A >
Vin R
v

There is one interesting feature of this curve
which seems to show a departure {rom the usual
ideas of oscillator behaviour. Instead of building
up, the oscillation builds down -the final value
being less than the initial. (It might be suggested
that the oscillation was dying out exponentially,
but observations over a period indicated that this
was not so.) :As a result the oscillator attains its
final frequency and voltage after a verv few cycles.
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a
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S E—— o . —l 1
0 20 40 60 80 100
TiMe (SEC)
Fig. 9. “Build-up’ waveform of oscillator.

Conclusion

The circuit described offers interesting possi-
bilities where it is desired to svntliesize a network
with a gain slightly greater than unity.

Acknowledgment is made to the authorities of
the Municipal College, Portsmouth, in whose
laboratories the experimental part of this work
was carried out.
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APPENDIX

Input Impedance of Net and Output Voltage.
Considering the right-hand top corner in Fig. 7

Ve (=) = (= L) Ry + (1, — (— ,-12)> ijCl
IRy — IRy ]wl_(lzl + w_[él
I, <R, b ]—w——lcl> + 1, <a_;_lC—l — Rl)
Thus if R, wl_q

V(L +3) = I (R —iRy) = 111t (1 =)
voo(L4d) Y
R, (1 in
Input impedance L = r
Iy — i,y I, (1 J)

Thus I,

v
VO +a -3
e, (r—j

It (1 — i)
I+ I

R,

Also, considering the circuit for I,

1
Uy —I) Ry + (I, — 1) —=+ 1,Z =0
Jw
1

and putting—c = R,
CSFs
1R, — IR, — jI,R, — IR, + I,Z = 0
I (2 Ry (1 — ) = 2R,
o, Wy V(1 +3)
T T AR (L~ )T R (=)
21" (_l_+_)) - 1
=) ZER (=)
/ ) 251
tT 7R, (1 =)
) 2V R
Uy — 1) Ry =V — /—+T(11 =
2iVR
and Upp =V — (I; — L) Ry = 1" — 4V + ﬁlgx_(ll— j)
Z
“ 1 —
U= l‘—R‘( -
ZX R Z ‘
Ity +d i)
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CORRESPONDENCE

Letters to the Editor on technical subjects ave always welcome. In publishing such communications
the Editors do not necessarily endorse anv technical ov general slatements which they may contain.

Current-Noise in Semi-conductors

SIR,——A review of the published work on the additional
noise in semiconductors, which arises when a steady
current flows, indicates that the nearest integral-power
relationship is of the form V25,0ci?/f where 1% is the
mean-square fluctuation voltage at the terminals of a
semiconductor which is carrying a steady current ¢, the
fluctuation being measured in a narrow band df centred on
the frequency f. This is particularly well illustrated by
the work of Bernamont,! covering four decades of
frequency, when due allowance is made for the presence
of ordinary Johnson noise as well as current-noise.?

Moreover, if the current-noise is a modulation pheno-
menon, typified by V? = #}(8R)%, it follows from the
balancing of ‘dimensions’ in this formula that 1’2 must be
proportional to i to the power of two, after which it is
almost essential that it be proportional to f to the power
of minus one.

The fact that V24 varies inversely with frequency,
though it may not be fully proved that the power is
precisely minus one, down to 0-01 ¢/s,® makes it difficult
to explain the spectral distribution in terms of time-
constants on the molecular scale. Moreover, a number of
experiments have been carried out in the endeavour to
distinguish between a surface effect and a volume effect,
but in no case have they disproved the possibility of a
volume effect.

It seems obvious to suggest that the current-noise is
due to simple statistical fluctuation of the numbers of
charge-carriers present in the bulk of the semi-conductor,
but hitherto no such theory has been able to explain the
inverse-frequency law. The earlier theories were based on
the ‘flicker’ mechanism and, attributing separate current-
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fluctuations to the individual ‘impurity centres’ or the
like, they predicted a spectral distribution of the form
V2,0c1/(l + w?r?) where w = 2af and r is the mean
life of the statistically-distributed impurity centres. But
in a volume effect one must first sum all the charge-
carriers present to find a resistance (or conductance) and
then find the noise from the mean-square fluctuation of
this total number. If the fluctuation of number of charge
carriers is assumed to be due to independent random
(Poisson) processes of generation and of destruction of
charge-carriers, the calculated spectral distribution is
V2gpccl/f2

This is not the experimental spectrum, and the sum of
two random processes does not lead to a stable average
population—unless the constant mean rates of gain and
loss are equal to an unimaginable degree, the population
will either vanish or grow without limit. By introducing
a mean re-combination rate which is a function of the
number of carriers present, Surdin® overcame the latter
difficulty, and also arrived at a spectral distribution
somewhat similar to the now ‘classic’ relaxation-time
expression 1/(1 + w?7?)

The writer believes, however, that allowance for the
corvelation between instantaneous gain and loss which must
also result from the influence of total number on the
instantaneous re-combination rate will lead to a spectral
distribution close to 1/f. Preliminary calculations have
shown (as is perhaps obvious) that the system with corre-
lation will have a spectrum somewhere between the 1/f3
for a completely random variation in total number and
the independence of frequency which is found in Johnson
noise when the number is constant. The latter might be
regarded as equivalent in effect to a limiting case in which
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the ‘feedback’ due to the dependence of re-combination
on number present was so strong that any incipient
variation was immediately cancelled.
D. A. BeLL.
Electrical Engincering Department,
University of Birmingham.
30th October 1952,

! J. Bernamont, Ann. de Phys., 1937, Vol. 1, p. 71.

:D. A. Bell, Fhil. Mag., 1952, Vol. 43, p. 1102,

* H. Bisby, L. H. Brown and W. G. L. Brownrigg, A.E.R.E. Report,
EL/M 66, 1952,

¢ M, Surdin, Journ. de Phys. et le Radium, 1951, Vol. 12, p. 777.

Cylindrical Aerials
3,—The following comments concern the interesting
paper by 13. Storm in the July issue of WWireless
LEngineer.

Storm’s method of solving Hallén’s integral equation
consists in expressing the current under the sign of
integration as a sum of a sinusoidal term and a trigono-
metric series which, since the current is an even function
of z and must vanish at z = 4, may include only odd
cosine terms. The series of integrals is integrated term by
term and the undetermined coefficients evaluated by
satisfying the integral equation at a sufficient number of
points along the antenna.

——— SECONO OROER (APPROXIMATE ) 8 h=7lr
— — — SINE CURVES ‘55_0"
—+— OIFFERENCES —any b 2h
/ /'/I \ N=2t0g, " =10
! \ g oG
=z R RPY \ I=+j7

v cd 7 A 2:5 \
_[c \/’ [} \
v, A 2sinf 2 i 1
° 4/ ~V Bo : I l\ Ha \“

4 [:[,’nsinB,Z _N ) \ sinf2eZ

( A W

5
" 23
\\\ [—’sinBoz_")\ \
N V! N \
N\ ° oA /
x p Q- NI 77
N Al N % - T
~ o N \( K'
~o \\ 05 >(‘:\‘. @
S NN 2
~8 s/ N
S~ o (Gk =
—-25 -20 -t5 =10 -05 0 05 10 t5 | 20

MILLIAMPERES PER VOLT e

This is a valuable and fundamentally sound method,
but it must be borne in mind that the number of terms
required for an accurate determination of the input
current depends greatly on the nature of the difference
function which is to be represented by the odd cosine
series. For some lengths of the aerial, notably those near
resonance with lengths 2/ near /2, 3)/2, etc., both com-
ponents of current I = I” 4 jI’ (where I” is in phase
with the driving voltage and I’ in phase quadrature), are
represented quite accurately by only a few terms. On
the other hand, when 2/ is near A, 2], etc., the situation is
different. This is illustrated in the figure wherc the
theoretical distributions of I(z) and I’(z) are shown. By
subtracting appropriate sine curves, ditference functions
that are to be represented by an odd cosine series are
obtained. It is seen that the normalized difference func-
tion for /”(z) — sin Bz should require onlv two or three
terms for a fairly accurate representation. On the other
hand, the sharp peak in I”(z) — I’ sin Bz at & = 0 makes
an accurate representation by an odd cosine series
difficult near z = 0 unless very many terms are used.
Indeed, even if the curve is well fitted for all other values
of z, the value at z = 0 is bound to be much less accurate
and it is this value which gives the susceptance B.
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In order to correlate this discussion with the computa-
tions of Storm and those of King and Middleton, it is
advantageous to study the admittances rather than the
impedances. These are listed below together with the
impedances. The third-order value of King has been
determined by a new approach,! and the second-order
values have been corrected to eliminate errors originally
introduced from the use of the numerically obtained
values of second-order functions as calculated by
Bouwkamp.

Aj2-dipole: Storm

Calculated with 2 points:
733 +742:9; Y = (10-2 — j595) x 107

Calculated with 3 points:
81-1 + 437, Y = (9-56 — j5-15) x 107*
Calculated with 4 points:
Z = 807 + j449; Y = (9-46 — j5-26) x 10~*

Calculated with 5 points:

Z 827 4 j45-4; Y = (9-29 — j5-10) x 10-?

Al2-dipole: King

First order Z =750 +j36-0; Y - (10-8 — j5-20) x 107°
Second order Z = 80:8 + j43-4 Y - (9:60 —j5-16) x 107
Third order Z 8154+ 434 Y — (956 — 75-09) x 10-°

Aj2-dipole: Storm
Calculated with 3 points:

1313 — j1391; Y ~ (0-359 + j0-330) x 10~

Aj2-dipole: King
IFirst order Z = 1560 — 71130; Y = (0-420 - jO-304) « 10~
Second order Z = 1000 — j1350; 'Y = (0-354 + ;0-478) x 1073

Ior the A/2-dipole the agreement between the Storm
and the King values is excellent. The same is true for the
values of G for the A-dipole. On the other hand, for the
susceptance B of the A-dipole the agreement is very poor.
It would appear, that owing to the sharp rise in the
ditference curve for the current /’(z) near zero, three
terms in an odd cosine series are quite inadequate to
determine [7(0)/ 1, = B.

Perhaps it is well to add that recent measurements by
Hartig? over a wide range of values of lengths and radii
of the antenna are in verv good agreement with the
second-order King values. The greatest per-cent error
is in the conductance near resonance where the third-
order solution is found to agree excellently.

It is hoped that more extensive evaluations of the
impedance will be made by Mr. Storm.

RoxoLp \W. P. NinG.
Cruft Laboratory,
Harvard University,
Massachusetts, U.S.A.
21st November 1952.

' R. King, “An Alternative Method of Solving Hallén’s Integral Equa-
tion and its Application to Antennas Near Resonance,” Tech. Report No.
154, Cruft Laboratory, Harvard University (July 1952}, J. appl. Phys.,
January 1953 (to be published).

* E. O. Hartig, “Circular Apertures and their Effects on Half-Dipole
Impedances,” Tech. Report No. 107, Cruft Laboratory, Harvard
University (June 1950).

Mutual Radiation Resistance of Aerials and Arrays

Six,—In a paper! in the November Wireless Engineer,
Knudsen calculates the mutual resistance of two parallel
aerials using the Poynting vector method in the form
first used by Van der PPol. In the course of the calculation
a rather complicated integral appears [cquation (19)]
which is not evaluated directly but deduced from the
known solution to the same aerial problem by the induced
e.m.f. method.

The integral is almost identical to one I encountered
some fifteen years ago in the calculation of the impedance
of a horizontal dipole above an infinite ground plane.
Not being aware at the time of the induced e.m.f.
method the integral was investigated directly, and the
integration carried out by an expansion, integration of
terms, and subsequent summation. The details are given
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in a paper? published in 1939 and may be compared
with Knudsen’'s equation (20). The same cxpansion
technique may be used for integrating Knudsen’s equa-
tion (25), although the subsequent series does not seem
to be summable. In the particular case of @« = b his
equation (25) gives

2r £

? 1-cos ne
R = & {&J SR 4 Z (ka)®s ‘—.’(11(7))” y

0 1 -

+ IZ (ka)2™ —‘IZZIT“] [(&)ncos\/a] = ,,:}

This equation refers to the self-impedance of a cylindrical
dipole of radius a. The technique used in (2) of suinming
the second infinite series by identification with a Taylor
series expansion does not seem possible here owing to the
altered form of the factorials. When a £ b the co-

"

_ r
‘:]is replaced by 4 | — 1 z __(b/a)
n)? I 3

clficient (liln —7)

1 N 2 2r
2T D, CCO* Blaye.
-0

In (2) the coefficient *C, was not squared, and it can be
seen readily how the summation was completed using

which can be put in the form

NEW BOOKS

Examples in Electrical Calculations

Admiralty B.R.158(52). Pp. 507 + xii, with 263
illustrations. H.M. Stationery Office, York House,
Kingsway, London, W.C.2. Price 17s. 6d.

This supersedes the 1933 edition, and it consists of a
collection of worked examples and carefully-graded sets
of exercises covering the scope of many electrical
examinations in the Navy. It also covers the Preliminary
and Intermediate City and Guilds Examinations and the
Ordinary National Certificate in Electrical Engineering.
1t must be emphasized, however, that it is not a textbook
but deals solely with calculations; there is always
sufficient descriptive matter and illustrations to enable
the student to understand the principles involved in the
examples. After setting out the principles, each chapter
contains a number of problems worked out in detail and
then a number of exercises, of which the numerical
answers are given.

The book is divided into an introduction containing
tables of units, symbols, etc., and 29 chapters; it con-
cludes with some appendices dealing with the m.k.s.
system, imnathematical tables, vectors, graphs, differential
coefficients, standard integrals, etc.,

The first nine chapters deal with electrical circuits and
measurements and the laws of Ohm, Joule and Kirch-
hoff; then follow chapters on magnetism, electromagnetic
induction, and capacitance. Chapters 13 to 15 deal with
dynamos and chapters 16 to 19 with motors and starters.
Then follow chapters on alternating-current theory,
polyphase systems, transformers, alternators, syn-
chronous and induction motors, conversion of a.c. tod.c.,
hot-cathode, mercury-arc and metal rectifiers, and finally
a chapter on illumination. In the chapter on the speed
control of d.c. motors and methods of braking, several
pages are devoted to the metadyne generator.

The bLook is excellently produced and some of the
vector diagrams and curves are in two or three colours.
It will provide a wealth of material both to students and
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the binomial theorem, the Taylor expansion for
cosy/ 7% + k%a? + k%? and the cosine integral formula.

Looking back on the whole development, one is struck
with the extreme power of the ‘induced-e.m.f. method’
over the ‘Poynting vector method’ —the various
quantities such as '\/7r2+k3a2+k2b2 appear simply as
geometrical distances occurring naturally in the aerial
configuration, and do not have to be synthesized
‘artificially.” In conclusion, it may not be out of place
to draw attention to a paper by Bechmann?® which does
not appear to be as well known as it might be. He shows
in a simple way that the integration of the Poynting
vector over an infinite sphere can also be conducted
over a surface in the immediate neighbourhood of the
aerial itself. By interpreting the magnetic ficld, which
appears in this formalism as simply the aerial current,
the usual formulae of the induced-e.m.f. procedure are
obtained, thus providing an interesting link-up of the
two methods.

L. LEwin.

Enfield,

Middlesex.

17th November 1952.

*Mutual Radiation Resistance of Aerials and Arrays,” by H. Lottrup
Knudsen, Wireless Engineer, Nov. 1952.

*‘Radiation Resistance of a Horizontal Dipole above Earth.” by L.
Lewin, Marconi Review, April-June 1939.

#‘On the Calculation of Radiation Resistance of Antennas and Antenna
Combinations,” by R. Bechmann, Proc. Inst. Radio Engrs, August 1931.
(The original German article is to be found in Knudsen's reference 8.)

teachers. In a book of this type, nomenclature and
symbols are almost bound to prove troublesome. In the
list of quantities and symbols on page 1 there is no men-
tion of electromotive force or potential difference; the
explanation of the former omission is presumably due to
the fact that in the book E is used for e.m.f. and for
electric intensity and for illumination. Although
potential difference is omitted from the list, it occurs, of
course, often throughout the book, but its old-established
and almost universally-recognized symbol p.d. occurs
rarely; it is usually treated as a displaced person and
labelled D.P. On two occasions, viz. on pages 6 and 16,
the alternative P.D. or D.P. is given. So far as we can
discover, no explanation is given of this queer twist; one
would, however, expect the Navy to follow strictly the
recommendations of the British Standards Institution.

G. W. 0. H.

Electronic Measurements (2nd Edition)

By T. E. TErmAN, Sc.D., and J. M. PerTIT, Ph.D.
Pp. 707 + xiii. McGraw-Hill Publishing Co., Ltd., 95
Farringdon Street, London, E.C.4. I’rice 72s. 6d.

This book is, in reality, a second edition of the well-
known ‘‘Measurements in Radio Engineering,” but has
had a change of title to make it “‘indicative of the in-
creased scope of the new book, which now covers
measurement  fundamentals in numerous fields beyond
conventional radio, including television, radar and other
pulsed systems, microwaves, and a diversity of techniques
of value to engineers in other areas who may use elec-
tronics in their instrumentation.”

The change of title is hardly an improvement, for
‘electronics’ now means so many things that it means
nothing. When one tries to find ont what the authors
mean by it one is baffied. They are not using it in its
original sense of describing free electrons in vacuo or in
gases (that is, valves, c.r. tubes and allied devices) for
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the book deals with moving-coil voltmeters, Wheatstone
bridges, and the measurement of I, C and K. In some
cases valves are not even loosely associated with these
things. They are not using clectronics to mean ‘radio-
like devices used for non-radio purposes’, for a large part
of the book is pure radio. One can only conclude that
‘electronics’ is used because it is a fashionable word.

It is surprising, too, to find that the authors apparently
consider that television, radar and microwaves are not
radio! Television need not be radio, of course, but radar
cssentially depends upon the transmission and reception
of electromagnetic waves in space. One suspects that by
radio the authors mean merely sound broadcasting!

In spite of its misleading title and the general careless-
ness in the use of words which the authors have shown in
the preface, the book itself is much less open to criticism.
It covers an enormous field and contains a great deal of
useful information. IPerhaps it is inevitable that the
treatment should be rather brief, for if it were fuller
many subjects would have had to be omitted. Many will
find it desirable to supplement the information given
from other sources, and the authors have evidently
realized this for they include frequent references to papers
giving fuller details. As a result of this, the book is much
more suitable for the engineer’s reference library than for
the student.

The book has 15 chapters:i—Voltage and Current;
Power; Circuit Constants of Lumped Circuits; Circuit
Constants in Systems Involving Distributed Constants;
Measurement of I‘requency; Waveform, ’hase and Time-
Interval Measurements; Characteristics of Triodes,
Pentodes and Similar Tubes; Amplitier Measurements;
Receiver Measurements; Antennas; Radio Waves;
l.aboratory Oscillators; (Genecrators of Special \Wave-
forms; Reactance and Resistance Standards and Devices
\ttenuators and Signal Generators.

The treatment is to a large extent descriptive. Where
formulae are needed they are quoted in the form of final
results rather than derived. It would have been helpful
if the anthors had stated what system of units they have
employed; the units for some individual equations are
stated, but not for all. It is only fair to say, however,
that in very many cases the proper units are either
obvious or unimportant.

W, T.C.

Radio and Television Manufacturing

Pp. 60 4 iv. British Institute of Management, 8
Hill St., London, W.1. Price 20s,

This is a “case study data on productivity and factory
performance prepared for the Mutual Security Agency,
Productivity and Technical \ssistance Division, by the
United States Department of Labor.” It includes statis-
tics in tabular form from 16 manufacturers of radio ani
television sets.

Currents and Fields in Electrical Engineering

By Professor . E. M. BarLow. Pp. 20 with 5 illus-
trations, H. K. Lewis & Co., Ltd., 136 Gower St.,
London, \WW.C.1. DPrice 5s.

ABSTRACTS AND REFERENCES INDEX

The Index to the Abstracts and References published
throughont 1952 is in course of preparation and will, it
is hoped, be available in Iebrnary, price 3s. 9d. (includ-
ing postage). .\s supplies are limited, our [Publishers
ask us to stress the neced for early application for copies.
Inchuded with the Index is a selected list of journals
scanned for abstracting, with publishers’ addresses.
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LE.E. MEETINGS

I#th January. “Printed and Potted Electronic
Circnits”, by G. W. A, Dummer, M.B.E, and D. L.
Johnston, 13.Sc.(Eng.).

20th  January. Discussion on
Magnetic Permeability”
D.Sc., M.Sc.Tech.

21st January. Discussion on “Some Ditficulties in the
Teaching of Electrical and Mechanical Resonance” to be
opened by C. T. Baldwin, M.\, and |. C. Oakden, M.\
M.Sc.Tech.

26th January. Discussion on “The Relative Merits of
Harmonic and Intermodulation Measurements for
Assessing Distortion in \udio Equipment” to be opened
by 1. W. Berth- Jones.

Thest mectings will be held at the Institution of
Electrical Engineers, Savoy Place, London, W.C.2, and,
with the exception of the meeting on 21st January, which
commences at 6 o’clock, will start at 5.30.

“Measurements of
to be opened by A, ], King,

STANDARD-FREQUENCY TRANSMISSIONS

(Communication from the National Physical Laboratory}

Values for November 1952

Frequency deviation from

nominal: parts in 108 Lead of MSF
Dite impulses on
1952 = . GBR 1000
November, MSF 60 ke's ! Droitwich G.If‘I.T.It.lme
| 1029-1130 200 ke's signal in

GM.T. 1030 GeM,T. | MiMliseconds

+ 1

+ 1

+ 2

+ 3

+ 3

+

+H+

Ao aaaaa
VONCUAWNSOWON®U A WN =
COO0O00000000OOOVOO0OVOOOOOOOD
BAAAVRAOUVUUE 2RO NRRWANWAWR DMAUGC
PNN2A 2NN AN WWWAVMAUIUUUTA D A WWD W W
NNNNNNNNNNNNNNNNwzwwwww

o i g (D TR ES ER ESENEDEAEIEIED T, 2CIDIDEG

- - NN IRV IR IR ISR NV I N N - Y g N . V]

20
21
22
23
24% 217
25 21-6
26 | 20-4
27 ‘ 21-3
5 | - CE
30* ‘ N.M.

. ;’hc values are bascd on astronomical data available on 1st December
952,
N.M. = Not measured.

* = No MSF transmission at 1029 G.M.T.
G.M.T.

Results for 1429-1530
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ABSTRACTS

and REFERENCES

Compiled by the ‘Radio Research Organization of the Department of Scientific and Industrial
Research and published by arrangement with that Department.

The abstracts are classified in accordance with the Universal Decimal Classification. They ave arvanged

within broad subject sections in the ovder of the U.D.C. numbers, except that notices of book reviews ave

placed at the ends of the sections. U.D.C. numbers marked with a dagger (1) must be regarded as pro-

visional. The abbreviations of journal titles conform genevally with the style of the World List of Scientific

Periodicals. An Author and Subject Index to the abstracts is published annually; it includes a list of
Journals abstracted, the abbreviations of theiy titles and their publishers’ addresses.
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Miscellaneous 50 .. .. .. .. 22

ACOUSTICS AND AUDIO FREQUENCIES

016 : 534 1
References to Contemporary Papers on Acoustics.-
R. T. Beyer. (]. acoust. Soc. Amer., Sept. 1952, Vol, 24,

No. 5, pp. 548-555.) Continuation of 3298 of 1952.

334:061.6 2
The Physikalisch-Technische Bundesanstalt, Brunswick.
-M. Griitzmacher. (Ricerca sci., July 1952, Vol. 22,
No. 7, pp. 1333-1347.) A description with special
reference to the acoustics laboratories.

534 : 727.5 (68.01) 3

The Electro-acoustics Laboratory at the School for the
Deaf, Worcester, C.P.—]. . A. Lochner & A. Semme-
link. (Trans. S. Afr. Inst. elect. Engrs, July 1932,
Vol. 43, Part 7, pp. 212-221.) General description of the
laboratory and its functions, with a more detailed
description of the construction of the anechoic chamber.

5334.231.3 : 621.3.011.21].001.362 4

Incomplete Analogy between Electrical and Acoustical
Characteristic Impedances, and Consequences relating to
Echoes in Continuously Stratified Media. -G. Eckart &
P. Liénard. (Acustica, 1952, Vol. 2, No. 4, pp. 157-161.
In French.) The acoustical characteristic impedance of
a medium is defined by analogy with the corresponding
electrical quantity. In the case of e.m. waves, there is
no internal reflection in a continuously stratified
medium if the characteristic impedance remains constant.
This, however, is not true for sound waves, which should
in all circumstances be reflected by a stratified
atmosphere.
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534.232 : 538.652

Magnetostriction Transducer Measurements.—H. J.
Round. (Radio tech. Dig., Edn fran¢., 1952, Vol. 8,
No. 3, pp. 123-133.) Adaptation in French of paper
noted in 1494 of 1952, with 14 additional references.

534.24 6

Acoustic Radiation Pressure of Plane Compressional
Waves at Oblique Incidence.—F. E. Borgnis. (. acoust.
Soc. Amer., Sept. 1952, Vol. 24, No. 5, pp. 468-469.)
Simple analysis is given for a system comprising a sound
beam of finite cross-section propagated in a nonviscous
medium and incident on a plane reflector. For the special
case of a reflector in the form of a wedge of angle 90°,
the pressure due to a beam incident symmetrically on
the edge of the wedge is independent of the coefficient
of reflection.

534.321.9 7

Ultrasonic Velocity, Dispersion, and Absorption in Dry,
COs-Free Air.—C. Ener, A. F. Gabrysh & J. C. Hubbard.
(/. acoust. Soc. Amer., Sept. 1952, Vol. 24, No. 5,
pp. 474-477.) Measurements were made at 32°C and
pressures p from 0-02 to 1 atm, using frequencies f of
2 and 3 Mc/s. The variation of dispersion and absorption
with f/p is discussed. Changes in velocity, absorption
and internal specific heat are interpreted as the result
of the slowing of energy exchange between translational
and rotational states.

534.6 : 534.321.9 8

New Method for the Visualization and Measurement of
Ultrasonic Fields.—G. S. Bennett. (/. acoust. Soc. Amer.,
Sept. 1952, Vol. 24, No. 5, pp. 470-474.) Details are
given of a method depending on the ability of ultrasonic
vibrations to accelerate chemical reactions, particularly
the starch-iodine reaction. BaTiO; disks were used as
ultrasonic sources, operating in a dilute solution of
iodine, and glass plates coated with starch paste were
used as detectors. Photographs are shown of near-field
patterns obtained.

534.76 9

Masking of Tones by White Noise as a Function of the
Interaural Phases of Both Components: Part 1 — 500
Cycles.—L. A. Jeffress, H. C. Blodgett & B. H.
Deatherage. (/. acoust. Soc. Amer., Sept. 1952, Vol. 24,
No. 5, pp. 523-527.)

534.78 10
On the Effect of Frequency and Amplitude Distortion
on the Intelligibility of Speech in Noise.—I. Pollack.
(J. acoust. Soc. Amer., Sept. 1952, Vol. 24, No. 5,
pp. 538-540.) A comparison of the effects of noise and
of frequency limiting on the intelligibility of speech
(a) subjected to no amplitude distortion, and (b) subjected
to infinite peak clipping.

534.78 11
Solid Sound.—I.. G. Kersta. (Bell Lab. Rec., Sept.
1952, Vol. 30, No. 9, pp. 354-357.) A method is described
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for preparing three-dimensional models showing the varia-
tion with time of the energy spectrum representing speech
sounds. Models of the spoken words ‘five’ and ‘nine’ are
illustrated.

534.845.1 12

Room-Acoustics Investigations with Directive Trans-
mitters and Receivers.—E. Meyer & H. G. Diestel.
( Acustica, 1952, Vol. 2, No. 4, pp. 161-166. In German.)
The material whose absorption was to be measured com-
pletely covered one wall of a four-sided room. Measure-
ments on three different materials were made in the
range 5001000 c/s, using directive transmitters. Results
for normal incidence are independent of the wall surface
on which the material is fixed and agree with values
obtained by means of Kundt’s tube, and also qualitatively
with results obtained at grazing incidence of the sound
beam.

534.845.1 13
Long-Tube Method for Field Determination of Sound-
Absorption Coefficients. ~E. Jones, S. Edelman & A.
London. (J. Res. nat. Bur. Stand., July 1952, Vol. 49,
No. 1, pp. 17-20.) Portable equipment has been de-
veloped by means of which the method previously
described by London (1846 of 1950) can be used for the
nondestructive testing of acoustic materials already
installed; measurements are made at 512 ¢/s. The method
enables the appearance of the materials to be correlated
with their sound absorption coefficient; variations due to
differences in plasterer workmanship are discussed.

534.846.4 14

Acoustic Correction in the Church of St. Anthony of
Padua in Vienna X.—(Radio Tech., Vienna, July 1952,
Vol. 28, No. 7, pp. 317-318.) The church has a rever-
beration time of 7sec. The arrangement of five loud-
speaker arrays to obviate echo is described.

534.87(204.1) : 621.396.822 15
Thermal-Noise Limit in the Detection of Underwater
Acoustic Signals.—Mellen. (See 106.)

621.395.616 16

Electrical Input Resistance of the Capacitor Micro-
phone.—H. Grosskopf. (Arch. elekt Ubertragung, Aug.
1952, Vol. 6, No. 8, p. 351.) Comment on 18 of 1952
(Kirschner).

621.395.623.7

The Assessment of the Transient Distortion of Loud-
speakers from the Frequency Response.—E. Seemann.
(Tech. Mitt. schweiz. Telegr.-TelephVerw., 1st April
1952, Vol. 30, No. 4, pp. 121-127. In German.) The
transient distortion (crackles, etc.) produced by different
loudspeakers can be compared by an objective method
making use of the ‘mean-value’ frequency response curve
proposed by Hentsch (2898 of 1951). The basic sub-
jective measurements and the apparatus devised for
obtaining the mean-value response curve are described.
Examples show good agreement between the objective
and subjective assessments.

621.395.623.7 18

Metal-Cone Loudspeaker.-—}. H. Brittain. (Wireless
World, Nov. 1952, Vol. 58, No. 11, pp. 440-443.) An
account is given of development work on a high-quality
metal-cone loudspeaker. A dip in the response curve at
a frequency between 2 and 3 kc/s was traced to inter-
ference between vibrations from different parts of the
cone and was eliminated by inserting a rigid ‘bung’ in the
cone cavity. A peak in the response curve at about 8 kc/fs
was eliminated by slotting the cone circumferentially and
bending the parts adjacent to the slots.
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621.395.623.73 + 681.85].001.42 19

Objective Testing of Pickups and Loudspeakers.—K. R.
McLachlan & R. Yorke. (J. Brit. Instn Radio Emngrs,
Sept. 1952, Vol. 12, No. 9. pp. 485-496.) Analytical and
experimental techniques used to assess the performance
of pickups and moving-coil loudspeakers are described.
Analysis by electrodynamic analogies enables a general
mathematical solution to be obtained of the problem of
determining performance characteristics. Apparatus used
to determine steady-state and transient response is
described and examples of typical tests are given, to-
gether with details of the methods used for indicating and
recording the mechanical vibrations of (a) the various
components of pickups and (b) loudspeaker cones. The
analysis for pickups affords an explanation of all the
phenomena observed experimentally. A similar general
agreement has not yet been reached for loudspeakers, the
work on which is still in its initial stages.

621.395.625.3 20
The Mechanical Properties of Various Magnetic Record-
ing Tapes and their Influence on the Quality of the

Recording.—P. H. Werner. (Tech. Mitt. schweiz.
Telegr.- TelephVerw., 1st May 1952, Vol. 30, No. 5,
pp. 173-180. In French and German.) Extraneous

modulation may occur at frequencies up to 50 ¢/s due to
slow variations of tape speed and at frequencies between
about 1 and 3 kec/s due to longitudinal oscillations of the
tape. Extension/tension curves are plotted for 14 com-
mercial tapes. A formula is given relating the elastic
modulus and the frequency of the longitudinal oscilla-
tions, and these frequencies are tabulated for metre
lengths of the 14 tapes. The production of noise by fric-
tion between tape and rollers is discussed, and an
experimental arrangement is described for imvestigating
this effect. An indication is given of steps to be taken in
the design and construction of the recording machine to
reduce this noise.

621.395.625.3 21
Magnetic Recording in Film Production.—N. Leevers.
(J. Brit. Insin Radio Engrs, Aug. 1952, Vol. 12, No. 8,
pp. 421-427)) Description of equipment using twin-
channel magnetic tape, one channel carrying pulse signals
at picture frequency, or a multiple thereof, for syn-
chronizing with the corresponding picture film.

621.395.625.3(083.74) 22

Standardization of Magnetic-Recording Technique.,—
H. Schiesser & O. Schmidbauer. (Frequenz, Aug. 1952,
Vol. 6, No. 8, pp. 222-229.) Proposals made at the 1950
Berne conference and at the 1951 C.C.I.LR. meeting at
Geneva are discussed, and methods of measurement of
magnetic characteristics of recording and reproducing
heads, and magnetic tapes, etc., are considered.

621.395.97 + 621.397.24 23

Relaying the Sound and Television Signals at the South
Bank Site.—H. ]J. Barton-Chapple. (/. Televis. Soc.,
April/June 1952, Vol. 6, No. 10, pp. 381-384.) A general
description of arrangements during the Festival of
Britain; reliability was the main factor determining the
choice of amplifying equipment and associated control
gear. Vision signals were distributed on 61-75 Mc/s and
television sound at 58-25 Mc/s except for the Telekinema,
where the sound was distributed at a.f.

621.396.645.371.029.3 : 621.395.667 24
Negative-Feedback Tone Control.—Baxandall. (See 64.)
AERIALS AND TRANSMISSION LINES

621.392 + 621.315.212].018.44 25
Mathematical Theory of Laminated Transmission Lines:
Part 1.—S. P. Morgan, Jr. (Bell Syst. tech. J., Sept. 1952,
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Vol. 31, No. 5, pp. 883-949.) The theory presented by
Clogston (2908 of 1951) is extended and analysis is given
for both parallel-plane and coaxial cables using laminated
conductors, the present paper dealing mainly with the
class of structure in which the conductors are separated
by a space filled with a continuous dielectric. Lines of
this type are termed Clogston-1 as opposed to the
Clogston-2 type in which the whole space is filled with
laminated material. The problems studied include:
determination of the propagation constants and the fields
of the various transmission modes;the choice of optimum
dimensions for the lines; calculation of the frequency
dependence of attenuation due to the finite thickness of
the laminae; losses caused by dielectric mismatch in
Clogston-1 lines and by nonuniformity of the laminae
in Clogston-2 lines; and the effects of dielectric and
magnetic dissipation. See also 2988 of 1952 (Black et al.).

621.392.21 26

Analysis of Multiconductor Systems with Transverse
Eleciromagnetic Waves at High Frequencies.—H. ]J.
von Baeyer & R. Knechtli. (Z. angew. Math. Phys.,
15th July 1952, Vol. 3, No. 4, pp. 271-286.}) The trans-
mission-line equations for current and voltage on each
conductor are derived in a generalized form involving
matrix symbols. Boundary conditions are considered and
the generalized equations are applied in theory of the
transmission-line directional coupler and in simplified
theory of the folded dipole aerial.

621.392.26 27

The Relative Power-Carrying Capacity of High-
Frequency Waveguides.—H. M. Barlow. (Proc. Instn
elect. I'ngrs, Part 111, Sept. 1952, Vol. 99, No. 61, p. 323.)
Discussion on 1196 of 1952,

621.392.26 : [(621.315.61 + 621.315.5 28

Dielectric and Metal Waveguides.—H. Kaden. (Arch.
elekt. Ubertragung, Aug. 1952, Vol. 6, No. 8, pp. 319-332.)
An idealized planar type of waveguide is considered, for
which a system of transcendental equations is derived;
these apply to dielectric waveguides if the dielectric
constant of the material is assumed preponderantly real
with a small imaginary component which accounts for
the losses. For metal waveguides the dielectric constant
is assumed to be purely imaginary and of magnitude very
large compared with that of free space. The results of the
analysis indicate that for the transmission of centimetre
waves the dielectric hollow waveguide is better than
either the metal waveguide or the Goubau surface-wave
line. Quantitative results are presented in two tables, the
first giving comparative figures for the properties of di-
electric hollow and solid waveguides, metal waveguides,
and surface-wave transmission lines, of the same outside
dimensions, for free-space wavelengths from 100 to 1 cm,
the secund comparing the properties of dielectric hollow
and solid waveguides, and surface-wave transmission
lines, with the same amount of insulating material, for
the same range of wavelengths. Theory of the trans-
mission of TM and TE waves in the general type of
waveguide is given, the formulae for the type here con-
sidered being derived as special cases.

621.392.26 : 621.392.43 29

Broad-Band Matching with a Directional Coupler.—
W. C. Jakes, Jr. (Proc. Inst. Radio Emngrs, Oct. 1952,
Vol. 40, No. 10, pp. 1216-1218.) Theoretical and experi-
mental investigation of a method of using a directional
coupler to cancel standing waves. The method gives a
wide-band match which is independent of the relative
locations of the directional coupler and the discontinuity
causing the original mismatch. Good agreement was ob-
tained between experimental results and theoretical
curves.
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621.392.43 30

Bandwidth of Quarter-Wave Sections.—E. G. Fubini &
F. H. Rockett, ]r. (Electronics, Oct. 1952, Vol. 25,
No. 10, pp. 138-139.) Charts are given from which can
be read the bandwidth over which a prescribed degree of
matching is obtainable, using either single- or double-
A/4 matching sections; the matched bandwidth is
considerably greater in the latter case.

621.396.67 31

On the Theory of Antenna Beam Shaping.—A. S.
Dunbar. (J appl. Phys., Aug. 1952, Vol. 23, No. 8,
pp. 847-853.) A theoretical investigation is made of the
diffraction pattern produced by radiation from a given
aperture, (a) for controlled variation of the amplitude
distribution over the aperture with given uniform phase,
and (b) for controlled variation of phase over the aperture
with given uniform amplitude. The method used by Chu
(M.I.T. Research Laboratory of Electronics, Technical
Report 40, 1947) for calculating cylindrical reflectors is
adapted to derive a general formulation for an amplitude
distribution on a curved surface. The theory is applied to
the design of progressive-phase aerials. Experimental
results obtained with channel-guide and slot-array aerials
support the theory.

621.396.67 32

Mutual Radiation Resistance of Aerials and Arrays.—
H. L. Knudsen. (Wireless Engr, Nov. 1952, Vol. 29,
No. 350, pp. 301-305.) A simple expression for the
mutual resistance of two aerial arrays with known
characteristics is derived on the basis of the Poynting-
vector method. The application of the expression is
demonstrated by the examples of (a) two parallel linear
aerials, and (b) two concentric ring arrays.

621.396.67 : 621.316.54 33

Aerial Exchange.—(Wireless World, Nov. 1952, Vol. 58,
No. 11, p. 444.) Description of equipment installed at one
of the Admiralty’s high-power transmitting stations for
counecting any one of 10 transmitters to any one of 20
aerial systems. The switching system is partly motorized
and comprises a semicylindrical structure of radius 14 ft
and height about 16 ft, with travelling carriages, 11
moving horizontally and 20 others vertically.

621.396.67 : 621.392 : 621.397.61 34

Suspended Television Feeder.—(Wireless World, Nov.
1952, Vol. 58, No. 11, pp. 473-474.) Description of aerial
feeder arrangements at the B.B.C. stations at Kirk
O’Shotts and Wenvoe. See also 244 below.

621.396.67 : 621.396.823 35

Loop Aerial Reception.—G. Bramslev. (Wireless
World, Nov. 1952, Vol. 58, No. 11, pp. 469-472.) An
indication is given of the advantages of using a loop aerial
for long-wave reception with an ordinary broadcast
receiver, from the point of view of reducing interference
from electrical apparatus. The loop is less responsive than
the ordinary capacitive aerial to the locally produced
electric fields mainly responsible for the interference.
Design details are given for the loop and the coupling
circuit to the receiver.

621.396.67 : 621.396.826 36
Electromagnetic Back-Scattering from Cylindrical
Wires.—C. T. Tai. (]. appl. Phys., Aug. 1952, Vol. 23,
No. 8, pp. 909-916.) The problem dealt with previously
by Van Vleck et al. (3035 of 1947) is here investigated
using the variational method of Schwinger (Phys. Rev.,
1947, Vol. 72, p. 742). Different trial functions are used
to determine the numerical values of the back-scattering
cross section for broadside incidence. The boundary
conditions for the currents at the ends of the wires are
examined. See also 2716 of 1952 (Dike & King).

A3



621.396.67 : [621.397.5 4+ 621.396.97.029.6 37

Combined Transmitting Aerials for Television and
U.S.W. Broadcasting.—W. Berndt. (Telefunken Zig,
Aug. 1952, Vol. 25, No. 96, pp. 158-168.) The horizontal
and vertical radiation diagrams of various simple unit
arrangements of dipoles or slot aerials are discussed, and
several aerial systems consisting of vertical assemblies of
such units, with which television and sound signals can
be transmitted simultaneously, are described, with
illustrations of N.W.D.R. aerial systems at Witzleben,
Berlin, and at Bielstein, Teutoburger \Wald.

621.396.67.013.24 38

Impulse Electromagnetic Fields.—R. Kitai. (Trans.
S. Afr. Inst. elect. Engrs, July 1952, Vol. 43, D’art 7,
pp- 200-211.) Expressions are developed for the fields
of the Hertzian dipole and the magnetic dipole in terms
of dipole moments. The expressions hold when the
derivatives of the dipole moments are continuous for all
values of time. By assuming that the moment M obeys
the law M oc tanh(k?), an insight into the nature of im-
pulsive fields is obtained by considering the condition
k —» oo, when the function becomes a step function.
General expressions for impulse fields are derived and the
properties of such fields are illustrated by a worked-out
example. Static, induction and radiation fields are found
to have different shapes.

621.396.676 39

The Magnetic Dipole Antenna Immersed in a Con-
ducting Medium.——-]. R. Wait. (Proc. Inst. Radio Engrs,
Oct. 1952, Vol. 40, No. 10, pp. 1244-1245.) Explicit
expressions for the fields are derived for a magnetic dipole
at the centre of a spherical insulating cavity in a con-
ducting medium such as sea water. An expression for the
total power radiated is given for the case when all dis-
placement currents in the conducting medium are
negligible.

621.396.677 40

Simultaneous Radiation of Odd and Even Patterns by a
Linear Array.—C. B. Watts, Jr. (Proc. Insl. Radio
Engrs, Oct. 1952, Vol. 40, No. 10, pp. 1236-1239.) A
method is described for obtaining odd and even patterns
from a broadside array, both patterns being free of minor
lobes. An experimental array consisted of 18 uniformly
spaced vertical slots in the narrower face of a horizontal
rectangular waveguide about 105 ft long and of cross-
section 41X 78 in. The slots were end-loaded to bring
them near A/2 resonance for the operating frequency of
109-1 Mc/s. A hybrid junction was used to feed the
signals for the odd and even patterns. Performance is
limited to a comparatively narrow band of frequencies.
Application is in connection with runway localizers for
instrument landing.

621.396.677.012.12¢ 41

Analysis of Microwave-Antenna Side-Lobes.—N. I.
Korman, E. B. Herman & J. R. Ford. (RCA Rev.,
Sept. 1952, Vol. 13, No. 3, pp. 323-334.) A simple method,
based on Wheeler's theory of ‘paired echoes’ (3642 of
1939), is described which allows manufacturing tolerances
to be expressed in terms of the side-lobe level for the
majority of large microwave reflectors. The method is
also useful for prediction of the radiation pattern of a
reflector whose mechanical deviations from the perfect
shape are known.

621.396.679 42

Design of Optimum Buried-Conductor R.F. Ground
System.—F. R. Abbott. (Proc. Inst. Radio Engrs, Oct.
1952, Vol. 40, No. 10, p.1180.) Correction to paper noted
in 2729 of 1952.
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CIRCUITS AND CIRCUIT ELEMENTS

621.3.012.2 43
Universal Circle Diagram for Certain Radio Systems.—
J. Coulon. (C. R. Acad. Sci., Paris, 22nd Sept. 1952,
Vol. 235, No. 12, pp. 608-609.) When the Q of a system
{e.g. a Lecher line) is nearly constant over the pass band,
circle diagrams similar to those previously obtained for
quartz crystals (3160 of 1952) can be established.

621.314.7 44

Transistors: Part 3.—J. Malsch & H. Beneking. ( Arch.
elekt. Ubertragung, Aug. 1952, Vol. 6, No. 8, PP. 333-346.)
Discussion of (a) transistor equivalent circuits, (b) ana-
logies between transistors and electronic valves, (¢) prac-
tical transistor circuits, (d) noise, (¢) operational frequency
limits. Part 2: 1643 of 1952 (Malsch).

621.314.7 : 621.396.615 45

Transistor Oscillators.—E. A. Oser, R. O. Endres &
R. P. Moore, Jr. (RCA Reuv., Sept. 1952, Vol. 13, No. 3,
pp- 369-385.) Detailed discussion of various transistor
circuits, including different types of sine-wave generator,
relaxation oscillators, and a combination of the two giving

self-quenching oscillations or stabilized frequency
division.
621.316.726.029.64 46

Frequency Stabilization in the Microwave Range.—
B. Koch. (Arch. tech. Messen, July & Sept. 1952,
Nos. 198 & 200, pp. 155-158 & 203-204.) Descriptive
review of different methods, including those using
frequency-discriminator circuits and spectral-line systems.

621.316.86 47

Production Control of Printed Resistors.—W. H.
Hannahs & ]. W. Eng. (Electronics, Oct. 1952, Vol. 25,
No. 10, pp. 106-109.) Factors affecting the reproduci-
bility of resistors produced by the silk-screen process are
discussed; those requiring especially careful control are
carbon concentration, squeegee speed, temperature of
application, curing schedule and application of protective
coating.

621.318.57 48

Electronic Switching Elements for Communications
Engineering.—K. Steinbuch. (Fernmeldetech. Z., Aug.
1952, Vol. 5, No. 8, pp. 349-356.) A review of the
characteristics of available glow-discharge tubes, thermis-
tors, thyratrons, transistors, and multi-electrode counter
tubes, with discussion of their possible applications in
telephony circuits.

621.318.57 : 621.387.032.212 49

New Trigger Circuits for use with Cold Cathode Counting
Tubes.—]. L. W. Churchill. (J. Brit. Instn Radio
Engrs, Sept. 1952, Vol. 12, No. 9, pp. 497-504.) A de-
scription is given of several trigger circuits devised for
use particularly with dekatron tubes [2066 of 1950 (Bacon
& Pollard)]. The circuits can be used in the construction
of a scaling unit which can subtract as well as add. The
counting losses of such a unit when used on random
pulses are considered.

621.318.572 : 621.387.4 50

High-Speed Counter uses Ternary Notation.—R.
Weissman. (Electronics, Oct. 1952, Vol. 25, No. 10,
pp. 118-121.) The basis of the counter is a flip-flop
circuit modified to have three stable states by insertion
of a diode coupling circuit between the cathodes. A nine-
stage circuit is described, operating reliably up to counts
of 175 000 per sec. The indicating system may use either
one or two lights per stage.
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621.319.4 51

R.F. Characteristics of Capacitors.—T. E. Clarke.
(Wireless World, Nov. 1952, Vol. 58, No. 11, pPp- 457-458.)
Comment on 2740 of 1952 (Davidson).

621.319.47 52

Development of Vacuum Capacitors.—S. J. Borgars.
(Proc. Instn elect. Engrs, Part 111, Sept. 1952, Vol. 99,
No. 61, pp. 307-315.) Vacuum capacitors are particu-
larly suitable for h.f. h.v. operation in airborne radio
equipment. An account is given of the development of
two types, one having a capacitance of 50 pF within
+5% at a peak working voltage of 6 kV, the correspond-
ing figures for the other being 100 pF and 8-5 kV. Elec-
trical and mechanical test methods are outlined.

621.392.4 : 517.54 53

Resonance Characteristics by Conformal Mapping.—
P. M. Honnell & R. E. Horn. (Proc. Inst. Radio Engrs,
Oct. 1952, Vol. 40, No. 10, pp. 1211-1215.) The expres-
sion f(A) = aA + b + ¢/A, where A = ¢ + jw, is termed
the ‘resonance function’. It represents the impedance of
the series-connected L RS circuit (S = 1/C) or the
admittance of the parallel-connected CGI' circuit
(I’ = 1/L). Conformal mapping of the A-plane on to the
f(A)-plane gives a figure which illustrates the meaning of
the resonance function for complex frequencies. Typical
examples illustrate the application of the figure to the
parallel CGT circuit and to one of its intrinsic generaliza-
tions. The mapping of the reciprocal functions 1/f(A)
and 1/{l + f(A)} is also considered.

621.392.5 : 621.396.645 54

Networks with Maximally Flat Delay.—W. E. Thomson.
(Wireless Emngr, Nov. 1952, Vol. 29, No. 350, p. 309.)
Corrections to paper noted in 3375 of 1952.

621.392.5.018.7 55

Waveform Computations by the Time-Series Method.—
N. W. Lewis. (Proc. Instn elect. Engrs, Part 111, Sept.
1952, Vol. 99, No. 61, pp. 294-306.) The time-series
method greatly reduces the work of computation in the
solution of waveform or transient-response problems of
cascade-connected linear quadripoles. I’ractical pro-
cedures for dealing with time series are described and
illustrated by numerical calculations relating to waveform
tests on a 100-mile coaxial-cable television link with a
nominal upper cut-off frequency of 3 Mc/s.

621.392.52 56
The Numerical Calculation of Filter Circuits with
Generalized Parameters, using Modern Theory with Special
Attention to Cauer’s Work.—V. Fetzer. (.rch. elekt.
Ubertragung, Aug. 1952, Vol. 6, No. 8, pp. 350-351.)
Corrections to paper abstracted in 1545 of 1952.

621.392.52 57

The Transmission Range of Two-Circuit Band-Pass
Filters, particularly for Large Bandwidths.—H. Meinke.
( Fernmeldetech. Z., Aug. 1952, Vol. 5, No. 8, pp. 362-371.)
Graphical methods of calculation are developed which
give results with accuracy adequate for practical pur-
poses. The methods are applicable to unsymmetrical and
wide-band filters, and also to narrow-band symmetrical
filters.

621.392.52 58

Synthesis of Narrow-Band Direct-Coupled [waveguide]
Filters.—H. J. Riblet. (Proc. Inst. Radio Ingrs, Oct.
1952, Vol. 40, No. 10, pp. 1219-1223.) A general synthesis
procedure is described that is based on an approximate
first-order equivalence between direct-coupled and A/4-
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coupled filters. The transmission characteristics com-
puted for a 8-cavity filter with an overall Q of 37-6 are in
excellent agreement with measurements.

621.392.52 59

A Frequency-Eliminating Transconductance Bridge.—
W. C. Michels & R. C. Barbera. (Rev. sci. Instrum.,
June 1952, Vol. 23, No. 6, pp. 293-295.) Description of a
bridge circuit which completely eliminates a single
frequency component and also partially suppresses a
band of frequencies whose width can be varied within
wide limits by suitable choice of circuit parameters.
Applications to ripple elimination and to band-elimina-
tion amplifiers are discussed.

621.392.52 : 621.396.621 : 621.396.822 60
Optimum Filters for the Detection of Signals in Noise.-
Zadeh & Ragazzini. (See 205.)

621.392.52 : 621.396.621 : 621.396.822 61
The Detection of a Sine Wave in the Presence of Noise
by the Use of a Nonlinear Filter.—Slattery. (See 206.)

621.392.6 62
A General Network Theorem, with Applications.
B. D. H. Tellegen. (Philips Res. Rep., Aug. 1952, Vol. 7,
No. 4, pp. 259-269.) It is proved that, in a network con-
figuration with branch currents ¢ satisfying the node
equations and branch voltages v satisfying the mesh
equations, X' iv, summed over all branches, is zero. Using
this result it is possible to prove the energy theorem and
the reciprocity relation of networks, and to show that if
arbitrarily varying voltages are applied to a 2z-pole net-
work at rest, the difference between the electric and the
magnetic energy at any instant depends only on the
admittance matrix of the 2zn-pole network and not on the

particular network used to realize this matrix.

621.394/.396].6 : 003.63 63

The Utility Factor in Circuit Diagrams.—C. E. Williams.
(Proc. Instn Radio Iinmgrs, Aust., Sept. 1952, Vol. 13,
No. 9, pp. 345-349.) The importance is stressed of laying
out circuit diagrams so that the working of the circuit can
be easily and clearly grasped. The common type of
drawing-office diagram may look neat, but usually re-
quires to be radically rearranged to indicate circuit func-
tions. 1t is suggested that circuit diagrams should be
drawn on the same general plan as block diagrams, a
standard lay-out being used for common sub-circuits, and
only lines carrying signals being included.

621.395.667 : 621.396.645.371.029.3 64

Negative-Feedback Tone Control.—P. J. Baxandall.
(Wireless World, Oct. & Nov. 1952, Vol. 58, Nos. 10 & 11,
pp. 402405 & 444.) The circuit described provides in-
dependent control of bass and treble response without
switching. The RC arrangement on each side of a bass-
control potentiometer P is made symmetrical so that it
may be combined in the feedback line with a treble-
control circuit, the potentiometer of which has an earthed
centre-tap. At medium and high frequencies P, is effec-
tively shorted. With both potentiometers at a middle
setting, response is level.

621.396.611.1 65

Parallel-Tuned Circuit Periodically Switched to a
Direct-Current Source.—L. J. Giacoletto. (RCA Rev.,
Sept. 1952, Vol. 13, No. 3, pp. 386-416.) Circuit pheno-
mena with the switch (a) closed, (b) open, are analysed in
turn, linear solutions being obtained. The complete
solution is then obtained by matching the boundary
conditions for the two cases. This solution includes
sinusoidal, sawtooth, and complex waveforms, dependent
on circuit parameters and switching period. Elimination
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of dissipative circuit elements simplifies the general
solution, with resulting clarification of the operation of
the circuit. Tests with a mechanically switched circuit
verified the theory, the entire gamut of waveforms being
obtained by variation of circuit parameters and switching
period.

621.396.611.3 : 621.392.26 66

On the Scattering Matrix of Symmetrical Waveguide
Junctions.—A. E. Pannenborg. (Philips Res. Rep.,
April, June & Aug. 1952, Vol. 7, Nos. 24, pp. 131-157,
169-188 & 270-302.) Fundamental properties of the
scattering matrix are derived. Tomonaga's theory for
lossless resonant structures is extended to include the
effect of losses. The structural symmetry of microwave
circuits is discussed, junctions consisting of two parallel
sections of rectangular waveguide with one side common
being particularly considered. The theory of directional
couplers with such symmetry is developed. Anattenuator
and standard matching transformer, each having a direc-
tional coupler as a basic unit, are described. Other forms
of resonant coupling are discussed.

621.396.611.4 67

Natural Electromagnetic Oscillations in a Rectangular
Cavity with Walls of Finite Conductivity., —R. Miiller &
E. Ruch. (Z. angew. Phvs., July 1952, Vol. 4, No. 7,
pp. 254-258.) In the limiting case of infinite wall con-
ductivity, the TE and TM self-oscillations have the same
frequency. This does not hold for finite wall conductivity,
in which case linear combinations of the TE and TM
oscillations, with the same frequency, exist. These com-
binations, termed ‘matched’ oscillations, represent to a
first approximation the natural oscillations of the actual
resonator. The determination of the characteristics of
these matched oscillations is based on the solution of a
simple geometrical problem, from which the damping
and mistuning are calculated.

621.396.615 68

Oscillator Systems including Elements having Inertia.
—N. Minorsky. (C. R. Acad. Sci., Paris, 22nd Sept.
1952, Vol. 235, No. 12, pp. 604-605.) Analysis is given for
oscillator circuits, both with and without valves, includ-
ing elements whose resistance varies with temperature.

621.396.645 69

Amplification and Bandwidth of Video Amplifiers.—
F. J. Tischer. (Arch. elekt. Ubertragung, Aug. 1952,
Vol. 6, No. 8, pp. 309-315.) The characteristics of the
ideal amplifier with constant amplification and constant
phase transit time throughout the pass band are briefly
reviewed, and the principal types of amplifier are
analysed, with particular reference to amplification and
bandwidth. The theoretical maximum values of these
parameters are determined for the various types and
compared with the values obtained in practice and with
one another. Arrangements using distributed amplifica-
tion and having very wide pass bands are considered
briefly.

621.396.645 : 621.315.61 70

A Mathematical Analysis of a Dielectric Amplifier.—
L. A. Pipes. (/. appl. Phys., Aug. 1952, Vol. 23, No. 8,
pp- 818-824.) The fundamental principles of operation of
dielectric amplifiers are outlined and a basic circuit with
resistive load is analysed in detail. 1t is assumed that the
hysteresis curve of the dielectric is represented by a
hyperbolic-sine function. Expressions are calculated
for the steady-state input and output currents, and the
time constant of the amplifier is estimated from con-
sideration of the transient response.
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621.396.645.35 : 621.317.3 71
High-Gain D.C. Amplifiers.—Kandiah & Brown. (See
172,)

621.396.645.35 : 621.318.435.3 72

The Design of a Practical D.C. Amplifier based on the
Second-Harmonic Type of Magnetic Modulator.—-S. W.
Noble & P. ]. Baxandall. (Proc. Instn elect. Engrs,
Part II, Aug. 1952, Vol. 99, No. 70, pp. 327-344. Dis-
cussion, pp. 344-348.) Description of the development of
an amplifier based on the work of Williams & Noble (152
of 1951), including details of (a) a 1-5-kc/s oscillator with
second-harmonic distortion <<0:0005%, (b) a low-pass
filter to prevent power from the oscillator reaching the
d.c. source, (c) a phase-sensitive rectifier, (d) switching
and overall d.c. negative-feedback arrangements.

621.396.645.37 : 621.387.424 73

A Circuit for the Limitation of Discharge in G-M
Counters.—W. C. Porter & W. E. Ramsey. (/. Franklin
Inst., Aug. 1952, Vol. 254, No. 2, pp. 153-163.) A two-
valve feedback amplifier is used to limit the discharge to
a small part of the total length of the wire, full sensitivity
being restored in about 1 us.

GENERAL PHYSICS

537.224 74

Electrets.—]J. Fuler. (Z. Ver. disch. Ing., lst June
1952, Vol. 94, No. 16, pp. 481-483.) General discussion of
the properties of electrets. Applications in electrometers
and in apparatus for detecting the presence of radio-
active radiation are noted.

537.291 + 538.691 75

The Motion of Charged Particles in the Magnetic Field
of a Linear Current, and the Electric Field of a Cylindrical
Capacitor.—V. M. Kel’'man & I. V. Rodnikova. (Zh.
eksp. teor. Fiz., Dec. 1951, Vol. 21, No. 12, pp. 1364-
1369.) The particle trajectories for such a system are
determined. Under certain conditions the system may be
used for focusing beams of charged particles.

537.291 + 538.691] : 537.122 76

An Integrable Case of Electron Motion in Electric and
Magnetic Field.——1. Poritsky & R. P. Jerrard. (/. appl.
Phys., Aug. 1952, Vol. 23, No. 8, pp. 928-930.) The case
is considered of a two-dimensional electric field, with the
potential given by V = A4 + B (»® —?)/2, applied
together with a uniform magnetic field in the z direction.
The path of an electron is an ellipse whose centre moves
in a hyperbola: the electron may drift into regions of
higher or lower potential.

537.291 + 538.691] : 537.122

Calculation of Plane Electron Trajectories in Particular
Electric and Magnetic Fields by means of Complex Vector
Loci.—H. Kleinwachter. (Awrch. elekt. Ubertragung, Aug.
1952, Vol. 6, No. 8, pp. 315-318.) Further examples of
the method previously described (4449 of 1939) include
(a) trajectories in a time-variable homogeneous mag-
netic field, (b) circular paths in a suitable e.m. field, as
for the betatron.

537.311.33 78

A Note on the Theory of Semiconductors.-P. T.
Landsberg. (Proc. phys. Soc., 1st Aug. 1952, Vol. 65,
No. 392A, pp. 604-608.) Two different theories are
obtained, depending on whether the free energy due to
the spin of electrons in impurity centres is or is not taken
into account. The second of these alternatives is essen-
tially that adopted by Wilson (Proc. roy. Soc. A,
1931, Vol. 133, p. 458 & Vol. 134, p. 277), and has been
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used almost universally, though the first, which is that
adopted by Mott & Gurney ( Electronic Processes in Ionic
Crystals, 2nd edn 1948, p. 157), can be applied to
degenerate semiconductors and is to be preferred.

537.311.4 : 621.396.822 79

A Theory of Contact Noise.—R. L. Petritz. (Phys.
Rev., 1st Aug. 1952, Vol. 87, No. 3, pp. 535-536.) The
outlines of a theory of contact noise are presented, based
on the idea that it is due to temperature fluctuations in
the neighbourhood of the contact. Detailed theory is
being prepared for publication.

337.311.62 + 538.52 80

The Apparent High-Frequency Resistance of a Con-
ducting Layer of Finite Width parallel to an Infinite
Plane Conductor. Opposing Field and Induced Currents.
—A. Colombani & M. Gourceaux. (C. R. Acad. Sci.,
Paris, 22nd Sept. 1952, Vol. 235, No. 12, pp. 605-608.)
Formulae are derived for the case where the conducting
strip comprises a winding with a number of separate
turns.

537.311.62 4- 538.52 81

Currents Induced in a Plane Conductor of Great Width
by a Plane Strip of Small Width carrying a High-
Frequency Current. Approximate Formulae giving the
Variations of Resistance and Self-Inductance of the
Inductor.—M. Gourceaux & A. Colombani. (C.R. Acad.
Sci., Parts, 29th Sept. 1952, Vol. 235, No. 13, pp. 650-
652.) Continuation of analysis noted in 80 above.

537.323 : 546.28 82

Thermoelectric Measurements on p-Type Silicon.—J.
Savornin & F. Savornin. (C. R. Acad. Sci., Paris, 18th
Aug. 1952, Vol. 235, No. 7, pp. 465-467.) The thermo-
electric power, positive with respect to Cu, is about
700 pV/1°C for material of purity 99-85%, falling to
about 550 uV/1°C for 99-4% purity and rising again to
5390 uV/1°C for 989% purity.

537.523/.56277.029.6 83

High-Frequency Electrical Breakdown of Gases.—
W. . Allis & S. C. Brown. (Phys. Rev., lst Aug. 1952,
Vol. 87, No. 3, pp. 419-424.) Theory is presented which
is applicable to any gas over a wide range of pressure.
Experimental results for H are in agreement with the
theory.

537.523.4 : 538.639 84

Sparking Potentials in a Transverse Magnetic Field.—
J. M. Somerville. (Proc. phys. Soc., 1st Aug. 1952, Vol. 65,
No. 392B, pp. 620-629.) By taking account of the
distribution of electron free paths, and of electron re-
capture by the cathode, a theory is developed which is in
better agreement with observation than that of Valle
(Nuovo Cim., 1950, Vol. 7, p. 174).

537.525.72 1 538.63 : 621.396.822

A Resonance Phenomenon in Electrodeless H.F. Gas
Discharges with Superposed Magnetic Field.- -A. Lindberg,
H. Neuert & H. Weidner. (Naturwissenschaften, Aug.
1952, Vol. 39, No. 16, pp. 374-375.) Experiments in
atmospheres of H, and Ar are described which show that
the resonance effect previously noted [614 of 1951 (Koch
& Neuert)] is associated with a sharp drop between two
peaks in the intensity of the emitted light; it occurs
always at the same value of the field strength.

337.71 86

Dimensions and Units.—M. Berger. (C. k. Acad. Sct.,
Paris, 20th Oct. 1952, Vol. 235, No. 16, pp. 872-874.)
By considering the expression for power in terms of the
dimensions M, L and T on the one hand and in terms of
current and voltage on the other hand, it follows that
quantity of electricity may be regarded as having the
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dimensions L3. Using this result, all the other electrical
magnitudes can be expressed in terms of M, L and T with
integral indices. The separate question of the best system
of units is discussed briefly; the M.K.S. system fits well
with the above dimensional system.

538.2 87
Some Post-War Developments in Magnetism.—L. F.
Bates. (Proc. phys. Soc., 1st Aug. 1952, Vol. 65, No. 392A,
pp. 577-594.) Presidential address to the I’hysical
Society, May 1952. The extension of knowledge of the
ferromagnetic domain through the work of Néel and
others and the systematic use of the Bitter powder-figure
techniques is surveyed, and the main resonance pheno-
mena and experiments on the diffraction of neutrons by
antiferromagnetic crystals are described.

538.566 : 535.42 88
Diffraction of Electromagnetic Waves by a Half-Plane.
—1B. N. Harden. (Proc. Instn elect. Engrs, Part 111,
Sept. 1952, Vol. 99, No. 61, pp. 229-235.) The observed
intensity and phase values of the field near the edge of a
thin high-conductivity sheet are compared with
Sommerfeld’s rigorous solution for an infinitely thin
perfectly conducting half-plane, good agreement being
obtained. Results for sheets of different thicknesses and
conductivities show the importance of these factors in
determining the field near the diffracting edge.

538.566 : 537.562 89

Experimental Demonstration in the Laboratory of the
Existence of Magneto-hydrodynamic Waves in Ionized
Helium.—W. H. Bostick & M. A. Levine. (Phys. Rev.,
15th Aug. 1952, Vol. 87, No. 4, p. 671.)

538.566.2

Reciprocity of the Transmissive Properties of Any
Multiple Layer for Electromagnetic Waves.—C. v.
Fragstein. (Optik, Stuligart, 1952, Vol. 9, No. 8, pp.
337-359.) A full analytical proof is given that the trans-
mission of a perpendicularly incident plane e.m. wave
through a multiple layer consisting of any number of
plane-parallel absorbing or nonabsorbing components is
the same in both directions if the first and last media have
the same absorption index, i.e. if x, = x,. 1f x, and x, are
different, the ratio of the transmission factors in the two
directions is (1 + x,%) / (I + x,%). Treatment is simpli-
fied by applying quadripole theory, but this does not give
a closed expression for the overall transmission factor.
The validity of the Kirchhoff inversion principle is
illustrated.

538.569.4.029.65 : 546.21 91

Line-Breadths of the Microwave Spectrum of Oxygen.
—R. S. Anderson, W. V. Smith & W. Gordy. (Phys. Rev.,
15th Aug. 1952, Vol. 87, No. 4, pp. 561-568.) The micro-
wave absorption band for O, consists mainly of 25 lines
around the wavelength 5 mm, with spacings of only a few
hundred Mc/s. The intensity of the band depends on the
variation of line widths with pressure; this variation is
expressed in terms of the ‘line-breadth parameter’, de-
fined as the half-width, measured at half intensity, of an
absorption line at a pressure of 1 atm. Determinations of
this parameter made with a Zeeman modulation spectro-
graph are reported and discussed, and an interpretation
of the self-broadening collision process is developed.
Measurements are also reported for broadening due to
collisions with foreign molecules.

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA

523.72 + 523.85) : 621.396.822

92
Radio-Astronomy.—M. Ryle & A. Ratcliffe.
(Endeavour, July 1952, Vol. 11, No. 43, pp. 117-125.)
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A general review of the subject, with a description of
methods of measurement and discussion of the theory of
galactic and $olar r.f. radiation.

523.72 : 621.396.822.029.65 93

Solar Outbursts at 8'5-mm Wavelength.—J. P. Hagen
& N. Hepburn. ( Nature, Lond., 9th Aug. 1952, Vol. 170,
No. 4319, pp. 244-245.) Report of results obtained at the
Naval Research Laboratory, Washington, D.C., with an
aerial having an aperture of 24 in. and beam widthof 1-1°,
and correlation with observations at 3-cm wavelength
and with the occurrence of solar flares. Typical records
are reproduced. The 8-5-mm bursts are in general of
smaller amplitude and of much shorter duration than the
bursts observed on greater wavelengths.

523.78 : 523.72 94

Radio Observations of the Solar Eclipses of September 1,
1951, and February 25, 1952.—]. ¥. Denisse, E. J. Blum
& J. L. Steinberg. (Nature, Lond., 2nd Aug. 1952,
Vol. 170, No. 4318, pp. 191-192.) Preliminary report of
results which were confirmed during the February eclipse
by observation at Marcoussis, near Paris, and at Dakar,
French West Africa. See also 1282 of May (Bosson et al.).

523.841.11 : 621.396.822 95
Radio-Frequency Radiation from Tycho Brahe’s
Supernova (A.D. 1572).—R. H. Brown & C. Hazard.
( Nature, Lond., 30th Aug. 1952, Vol. 170, No. 4322,
pp- 364-365.) Observations at a frequency of 158-5 Mc/s
revealed a radio source whose coordinates agree closely
with those of the supernova of 1572. Data for the
supernovae of A.D. 1054 and 1572 are compared.

523.85 : 621.396.822 96

Line Emission from Interstellar Material in the Radio-
Frequency Range.—R. Liist. (Naturwissenschaften,
Aug. 1952, Vol. 39, No. 16, pp. 372-374.) Historical
review of published results, including particular reference
to the hydrogen emission line at 1-42 kMc/s.

523.854 : 621.396.822] : 523.165 97

On the Possible Relation of Galactic Radio Noise to
Cosmic Rays.—G. W. Hutchinson. (Phil. Mag., Aug.
1952, Vol. 43, No. 343, pp. 847-852.) The possibility is
considered that cosmic rays are accelerated in regions of
the galaxy with intermediate particle density (~10%/cms3).
A conservative estimate of the magnetic fields in such
regions would lead to a radio-noise flux of the observed
order of magnitude; the observed spectrum could easily
be produced.

523.99 : 523.8 : 621.396.822 : 523.755 98

Occultation of a Radio Star by the Solar Corona.—
K. E. Machin & F. G. Smith. ( Nature, Lond., 23rd Aug.
1952, Vol. 170, No. 4321, pp. 319-320.) Interferometers
of high resolving power were used to reduce the amplitude
of the record from the undisturbed sun during observa-
tions of the radio star in Taurus as it passed near the sun’s
southern limb. A decrease of amplitude occurred on both
38 Mc/s and 81-5 Mc/s when the angular separation of
star and sun was as great as ten times the angular radius
of the visible disk, the amplitude decrease being greatest
when the angular separation approached its minimum
value. The results will be discussed in a later paper. See
also 1281 of 1952.

537.226.2 : [546.212 + 551.311.234.5 99

On the Dielectric Constant of the Water in Wet Clay.—
L. S. Palmer. (Proc. phys. Soc., 1st Sept. 1952, Vol. 65,
No. 393B, pp. 674-678.) An explanation is put forward
of the variation with moisture content of the permittivity
of soil samples previously observed by Cownie & Palmer
(2793 of 1952). It is suggested that relatively dry clay
consists of closely packed water-coated particles in an air
matrix, while relatively wet clay consists of particles
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uniformly distributed in a water matrix, the effective
permittivity of the water increasing from the value for
‘bound’ water (about 3) to that for ‘free’ water (about 80)
as the percentage of water is increased.

550.385 : 535.13 100

Mazxwell’s Equations for Three-Layered Media and their
Application to the Theory of the Movement of a Magnetic
Storm.,—M. Matschinski. (Rev. sci., Paris, March/April
1952, Vol. 90, No. 3316, pp. 91-103.) Solutions of the
characteristic equations for ideal and for real three-
layered media are given. Application is made to dis-
cussion of the characteristics of the marginal layers and
calculation of the velocity of propagation of the elements
of a magnetic storm. Other possible applications of the
theory given are noted.

551.510.535 101

Ionospheric Disturbance of 23rd-28th February 1952.
—H. Siedentopf & A. Behr. ( Naturwissenschaften, Aug.
1952, Vol. 39, No. 16, pp. 377-378.) A short account
of observed variations of night-sky brightness, I,-layer
limiting frequency, radiocommunication with North
America, and radiosonde measurements of air tempera-
ture. A solar origin for the disturbance cannot be
assigned with certainty.

551.510.535 102

A Self-Consistent Calculation of the Dissociation of
Ozxygen in the Upper Atmosphere.—H. E. Moses &
Ta-You Wu. (Phys. Rev., 15th Aug. 1952, Vol. 87,
No. 4, pp. 628-632.) A model is considered similar to that
previously proposed (129 of 1952) but with the require-
ment of radiative energy balance abandoned and with
a particular temperature distribution assumed. Calcula-
tions indicate a much narrower dissociation region,
occurring at a lower altitude.

551.510.535 : 621.396.11 103

The B.B.C. Ionospheric-Storm-Warning System.—
T. W. Bennington & L. J. Prechner. (B.B.C. Quart.,
Summer 1952, Vol. 7, No. 2, pp. 107-119.) The various
data on which the B.B.C. warning system is based are
noted and a statistical review is presented of the
correlation between actual and forecast ionospheric
conditions in the period 1947-1950. The accuracy of
the forecasts during this period was of the order of
60-70%.

551.594.11 : 523.78 104

Observations of the Electric Field of the Atmosphere at
Khartoum during the Total Solar Eclipse of 25th February
1952.—A. Dauvillier. (C. R. Acad. Sci., Paris, 20th Oct.
1952, Vol. 235, No. 16, pp. 852-854.) No effect due to
the eclipse was observed in measurements of the electric
field near the ground. This result supports that obtained
by Chauveau in 1912 but disagrees with more recent
observations, e.g. those made by Sucksdorff in Finland
(2561 of 1946).

551.594.6 : 621.396.65 105

Correlation between the Mean Level of Atmospherics
and the Degree of Intelligibility in a Kilometre-Wave
Radio Link.—F. Carbenay. (C. R. Acad. Sci., Paris,
11th Aug. & 29th Sept. 1952, Vol. 235, Nos. 6 & 13,
pp- 423-425 & 652.) Measurements made on 26th
27th June 1952, at the Laboratoire National de Radio-
électricité, using a wavelength of 11 km, are reported.
The signalling speed was 40 words/min and the signal
strength at the receiver 340 uV/m. A vertical aerial was
used, and atmospherics were received simultaneously
with the signal. The numbers of wrong or indecipherable
figures and letters received are indicated on a graph of
mean field strength of atmospherics plotted against hour
of day. Good correlation is observed.
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LOCATION AND AIDS TO NAVIGATION

534.87(204.1) : 621.396.822 106

Thermal-Noise Limit in the Detection of Underwater
Acoustic Signals.—R. H. Mellen. (J. acoust. Soc. Amer.,
Sept. 1952, Vol. 24, No. 5, pp. 478-480.) Experimentally
found spectra of sea noise, for different sea states, are
compared with the thermal-noise spectrum for an ideal
medium as derived from classical statistical mechanics;
the difference between the two is a function of frequency
and sea state. The intensity of the smallest plane-wave
signal detectable against the noise background by a linear
reversible hydrophone is determined in terms of the
directivity ratio, the bandwidth and the operating noise
tactor.

621.396.9 107

Radio Echoes and Lightning.—V. G. Miles. (Nature,
Lond., 30th Aug. 1952, Vol. 170, No. 4322, pp. 365-366.)
Report of effects observed on the p.p.i. screen of radar
equipment, with a vertically directed beam, during
passage of a thunderstorm overhead, when echoes were
obtained coincident with lightning flashes.

621.396.9 : 523.531 108

Radio-Echo Observations of the Major Night-Time
Meteor-Streams.—G. S. Hawkins & M. Almond. (Mon.
Not. R. astr. Soc., 1952, Vol. 112, No. 2, pp. 219-233.)
An account of determinations made during 1946-1951
of the radiant coordinates and meteor velocities of the
Perseids, Geminids and Quadrantids. Data are included
for five other streams.

621.396.9 : 629.13 109

Search Radar for Civil Aircraft,—P. L. Stride. (/. Briz.
Instn Radio Emngrs, Aug. 1952, Vol. 12, No. 8, pp.
445-460.) Consideration of |the basic design problems
of equipment intended primarily for (a) detection of
storm clouds, (b) avoidance of high ground, (c) navigation
by ‘map painting’, indicates that a pulse power of 10 kW
at 3-cm wavelength, with a beam width of 6°, is adequate.
Roll and pitch stabilization of the scanning axis is
essential. A general description is given of suitable
equipment, with details of the scanner and its stabilized
mounting, the servo amplifier, the transmitter-receiver,
the indicator, and the control unit. Results of perform-
ance tests are illustrated by typical displays.

MATERIALS AND SUBSIDIARY TECHNIQUES

533.5: 678.14-415 110

Use of Membranes in Vacuum Technique.—Prugne &
P. Garin. (Le Vide, May 1952, Vol. 7, No. 39, pp.
1197-1199.) The fitting of thin rubber membranes,
either flat or corrugated, in pressure taps and valves is
described.

535.37 : 621.397.621.2 111
A Single-Component White Luminescent Screen for
Television Tubes.—F. A. Kréger, A. Bril & J. A. M.
Dikhoff. (Philips Res. Rep., Aug. 1952, Vol. 7, No. 4,
pp. 241-250.) The development of a new phosphor,
(Zn, Cd)S-Ag-Au-Al, is described. This exhibits white
luminescence when excited by ultraviolet, X or cathode
rays. Efficiency and current saturation are about the
same as for the commonly used sulphide mixtures.

537.226 : 546.431.82 112

The Effect of the Polarizing Field on the Value of the
Dielectric Constant and Dielectric Losses of BaTiO;.—
E. V. Sinyakov, E. A. Stafiychuk & L. S. Sinegubova.
(Zh. eksp. teor. Fiz., Dec. 1951, Vol. 21, No. 12, pp.
1396-1402.) A report on an experimental investigation,
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the main conclusions of which are as follows: (a) a con-
stant electric field decreases the dielectric constant and
loss angle particularly within the ferroelectric range of
temperatures near the Curie point, and (b) the distorting
action of the field displaces the Curie point towards
higher temperatures.

537.226 : 621.396.677 113

Isotropic Artificial Dielectric.—C. Siisskind. (Proc.
Inst. Radio Emngrs, Oct. 1952, Vol. 40, No. 10, p. 1251.)
Comment on 2523 of 1952 (Corkum).

537.311.33 114
The Physical Mechanism of [conduction] Phenomena
in Complexes of Electronic Semiconductors.— J. Martinet.
(C. R. Acad. Sci., Paris, 20th Oct. 1952, Vol. 235,
No. 16, pp. 874-876.) Observed I/V characteristics are
presented for various semiconductors formed by com-
pacting and sintering iron-oxide powders; these charac-
teristics are linear when plotted on a double-logarithmic
scale. The investigation covers only low values of
applied voltage. The results justify the hypothesis that
the current travels in the same way through an
agglomerate as through a potential barrier.

537.311.33 115

On the Variations of Lattice Parameters of some Semi-
conducting Oxides.—L. D. Brownlee & E. W. J. Mitchell.
(Proc. phys. Soc., 1st Sept. 1952, Vol. 65, No. 393B,
pp- 710-716.) The investigations made by Verwey et al.
(905 of 1951) on Ni(Li)O systems have been extended
to Fe,(Ti)O, systems and to reduced Mg,TiO,.

537.311.33 : 546.289 118

Impurity Effects in the Thermal Conversion of
Germanium.—W. P. Slichter & E. D. Kolb. (Phys. Rev.,
1st Aug. 1952, Vol. 87, No. 3, pp. 527-528.) Experiments
on the growth of single crystals of Ge of very high
purity have revealed no thermal acceptors as a conse-
quence of the process of growth. Heat treatment of
crystals after immersion in very dilute CuSO, solution
resulted in extensive conversion. The results in general
support the conclusion that conversion is associated
with the rapid diffusion of Cu into the Ge.

537.311.33 : 546.289 117

Contact Properties of p-type Germanium.—J. W.
Granville, H. K. Henisch & P. M. Tipple. (Proc. phys.
Soc., 1st Aug. 1952, Vol. 65, No. 392B, pp. 651-652.)
Typical characteristics are shown (a) for an unformed
W point contact on etched and on polished samples of
p-type Ge, (b) for contacts between two samples of
p-type Ge. Curves for the n-type material from which
the p-type material was prepared by heat shock are
included for comparison.

537.311.33 : 546.289 118

Area Contacts on Germanium.—]. W. Granville &
H. K. Henisch. (Proc. phys. Soc., 1st Aug. 1952, Vol. 65,
No. 392B, pp. 650-651.) The I/V relations of large-area
contacts, prepared by evaporation in vacuo of Au on to
n-type Ge, are gqualitatively similar to those for point
contacts. No significant differences are found with
contacts of Au, Ag or Cu and no improvement of the
rectifying properties could be achieved by processes of
the type used for ‘forming’ point contacts. Observation
results are shown graphically, together with results for
formed and unformed W point contacts.

537.311.33 : 546.289 119

Copper as an Acceptor Element in Germanium.—
C. S. Fuller & J. D. Struthers. (Phys. Rev., 1st Aug.
1952, Vol. 87, No. 3, pp. 526-527.) Report of results
indicating that Cu is a surface impurity responsible for
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the ‘thermal conversion’ of Ge [see also 2235 of 1952
(Fuller et al.)]. Experiments on Si at 1 100°C show that
Cu diffuses into it at a rate comparable with that for Ge,
and that an increase of hole conductivity occurs.

537.311.33 : 546.817.221 120

The Conductivity and Hall Coefficient of Sintered Lead
Sulphide.—E. H. Putley. (Proc. phys. Soc., 1st Sept.
1952, Vol. 65, No. 393B, pp. 736-737.) Values measured
over a range of temperatures are shown in graphs and
compared with values obtained previously on single
crystals. The variation of the Hall coefficient is sub-
stantially the same for sintered specimens as for single
crystals of comparable purity. The variation of conduc-
tivity is similar for the two types down to the temperature
of minimum conductivity; below this temperature inter-
granular boundaries affect the conductivity of the
sintered specimens.

537.311.33 : 621.314.7 121

On the Distribution of Transistor Action.—T. H.
Tennesen. (Proc. phys. Soc., lst Sept. 1952, Vol. 65,
No. 393B, pp. 737-739.) Results are reported of experi-
ments on a larger number of semiconductors prepared
in the form of filaments; about 40 of the materials are
considered likely to show transistor action.

537.311.33 : 621.396.822 122

Electrical Noise in Semiconductors.—H. C. Mont-
gomery. (Bell Syst. tech. J., Sept. 1952, Vol. 31, No. 5,
pp. 950-975.) A survey is made of the noise charac-
teristics of Ge diodes and triodes, in the light of existing
theories. Experiments with single-crystal Ge filaments
carrying current are described; the results indicate that
the noise is produced by variations in the concentration
of the minority carrier (i.e. holes in z-type material,
electrons in p-type). Noise voltages in adjacent portions
of a filament were quantitatively correlated with the
life time and transit time of the minority carriers, and
the effect of a magnetic field on the noise was found to
agree with the calculated changes of the life time of the
minority carriers.

538.221 123

Magnetic Viscosity under Discontinuously and Con-
tinuously Variable Field Conditions.—R. Street, J. C.
Woolley & P. B. Smith. (Proc. phys. Soc., 1st Sept.
1952, Vol. 65, No. 393B, pp. 679-696.)

538.221 124
Vibralloy—a New Ferromagnetic Alloy.—M. E. Fine.
(Bell Lab. Rec., Sept. 1952, Vol. 30, No. 9, pp. 345-348.)
An alloy of Fe with 43% Ni and 9% Mo, developed
from elinvar, has elastic and magnetic properties com-
bining to make it highly suitable for vibrating reeds.

538.221 125

The Magnetoresistance of Ferromagnetic Al-Si-Fe
Alloys.—R. Parker. (Proc. phys. Soc., 1st Aug. 1952,
Vol. 65, No. 392B, pp. 616-620.) By extending the
treatment previously given (3018 of 1951), an equation
is derived for the saturation magnetoresistance of some
mixed ferromagnetic alloys as a function of composition
and temperature. Results calculated from this equation
are in good agreement with measured values for various
Al-Si-Fe alloys.

H38.221 : 621.314.2.042.143 126

The Change of Shape of the Hysteresis Loop of Trans-
former Sheet exhibiting Magnetic Creep.—R. Feldtkeller.
(£. angew. Phys., Aug. 1952, Vol. 4, No. 8, pp. 281-284.)
Observations are reported on sheets of carbon-containing
Si-Fe alloy subjected to a weak sinusoidally varying
magnetic field. Immediately after switching on the field
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the hysteresis loop exhibits a marked constriction at the
centre; the constriction disappears after some hours at
room temperature and more quickly at higher tempera-
tures. The presence of the constriction corresponds with
the existence of short-lived overtones in opposite phase
to the stable overtones corresponding to the points of
the hysteresis loop. The constriction results from the
peculiar statistical nature of the Barkhausen jumps in
the demagnetized material.

538.221 : 669.862.5.721 127

Ferromagnetism of Certain Gadolinium-Magnesium
Alloys.—F. Gaume-Mahn. (C. R. Acad. Sci., Paris,
4th Aug. 1952, Vol. 235, No. 5, pp. 352-354.)

538.221 : 681.142 128
The Behavior of Rectangular-Hysteresis-Loop Magnetic
Materials under Current-Pulse Conditions.—E. A. Sands.
(Proc. Inst. Radio Emngrs, Oct. 1952, Vol. 40, No. 10,
pp. 1246-1250.) An account of an investigation of the
effect of variation of magnetic and physical parameters
on the time needed to change a magnetic toroid from a
condition of residual flux to that of saturation.

538.632 : 546.431-31 129
The Hall Effect in Single Crystals of Barium Oxide.—
E. M. Pell. (Phys. Rev., 1st Aug. 1952, Vol. 87, No. 3,
pp. 457-462.) Measurement results obtained by an a.c.
method for the temperature range 400-800°K are
presented. Conduction was predominantly n-type.

538.652 130

Investigations of the Variation of the Partial Processes
in Magnetostriction.—E. Bailitis, C. Hagen & H. H. Rust.
(Z. angew. Phys., Aug. 1952, Vol. 4, No. 8, pp. 284-291.)
Observations confirm that when a ferromagnetic material
is magnetized, both reversible and irreversible changes
of length occur, the overall longitudinal magneto-
striction representing a resultant effect. Three separate
component variationsare isolated, designated respectively
as the main, remanence and inertia components; on super-
position these give the overall characteristic found by
Nagaoka. Materials investigated include invar, indilatans
extra, superinvar, Si-Cr-Fe, Ni, Ni-Mn and silver steel.
The three magnetostriction components differ widely
between these materials. Making some simplifying
assumptions, a distribution function for the arrangement
of the Weiss moments is derived which provides a satis-
factory explanation of the experimental results. Dis-
continuous variation of length is observed, when the
magnetizing force is decreased, for values less than the
coercive force.

538.652 : 538.221 131

Magnetostriction of Cobalt Ferrites as a Function of
Composition.—R. Vautier. (C. R. Acad. Sci., Paris,
4th Aug. 1952, Vol. 235, No. 5, pp. 356-358.) Non-
oriented Co ferrites have high negative magnetostriction,
while oriented samples exhibit a slight positive effect in
the direction of orientation and larger negative effects
perpendicular to the orientation direction. Measurement
results are shown graphically for CoO contents of
35-48%.

538.652 : 538.221 132

Temperature Variation of the Magnetostriction of a
Cobalt Ferrite.—R. Vautier. (C. R. Acad. Sci., Paris,
11th Aug. 1952, Vol. 235, No. 6, pp. 417-419.)

539.231 : 546.48-31 133

Electrical Conductivity and Structure of Sputtered
CdO Layers.—G. Helwig. (Z. Phys., 19th Aug. 1952,
Vol. 132, No. 5, pp. 621-642.) The specific conductivity
depends not only on the sputtering time, but also on the
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electrical power used in the process and on the oxygen
content of the N-O or Ar-O mixtures. Test methods
and results are described.

539.24 : 537.311.31 : 546.92 134
Electrical Conduction of Thin Films of Platinum
covered with a Dielectric Layer by Evaporation in a
Vacuum.—C. Feldman & B. Vodar. (C. R. Acad. Sci.,
Paris, 11th Aug. 1952, Vol. 233, No. 6, pp. 414-417.)
The effect on the resistance of the Pt film of covering it
with a layer of SiO, is to increase the variation with
temperature and to decrease the variation with applied
electric field. See also 3126 of 1952 (Ieldman).

546.482.21 135

Single Synthetic Cadmium Sulfide Crystals.—S. J.
Czyzak, D. ]J. Craig, C. E. McCain & D. C. Reynolds.
(J.appl. Phys., Aug. 1952, Vol. 23, No. 8, pp. 932-933.)
A procedure is described which results in the growth
of single crystals in the form of hexagonal prisms,
starting with chemically pure CdS powder.

621.315.61 : 537.222.5 136

Characteristics and Measurement of Brush-Discharge
Ionization in Dielectrics.—D. Renaudin. (Bull. Soc.
frang. Elect., Aug. 1952, Vol. 2, No. 20, pp. 431-435.)
Local ionization at comparatively low voltages due to
impurities in the dielectric is discussed and qualitative
methods of measurement are noted. A quantitative
measurement of mean ionization density is made by
a comparative method, using the recurrent rapid dis-
charge of a capacitor with controlled ionization. Results
of such measurements on h.v. transformers, some of
which were oil-filled, are shown.

621.315.612 : 546.882/.883]-3 137

Niobate and Tantalate Dielectrics. —E. Wainer &
C. Wentworth. (J. Amer. ceram. Soc., 1st Aug. 1952,
Vol. 35, No. 8, pp. 207-214.) The ceramic and electrical
properties of the niobates and tantalates of the elements
of the first and second groups are described in detail,
with numerous tables and diagrams. The materials
include members of the perovskite crystal system which
are ferroelectric and have Curie points in the range
350-475°C. The materials NaNbO; and NaTaOj; are of
particular interest. The results obtained indicate that
Cd,Nb,O, is the ceramic and dielectric analogue of
Sr1i0;, and that the binary compound NaNbO,. Cd,Nb,O,
is the analogue of BaTiOj;, except that its high dielectric
constant and piezoelectric properties are maintained
over a much wider range of temperature. Study of these
compounds has indicated means for extending the
temperature range of usefulness of perovskite-type
ceramics for capacitor and electromechanical applications.

621.315.616.96 138

Some Physical Constants of Araldite.—P. André.
(Le Vide, May 1952, Vol. 7, No. 39, pp. 1200-1202.)
Dielectric characteristics are shown as functions of
temperature and frequency.

621.317.011.5: [546.212 + 612.1 139

A Comparison of the Dielectric Behaviour of Pure
Water and Human Blood at Microwave Frequencies.—
H. I*. Cook. (Brit. J. appl. Phys., Aug. 1952, Vol. 3,
No. 8, pp. 249-255.) Methods of measuring the complex
dielectric constant at frequencies from 1-7 kMc/s to
24 kMc/s are described. The results for water at tem-
peratures in the range 0-60°C are analysed in relation
to the Debye and the Cole-Cole dispersion equations,
and the possibility that the dispersion is characterized
by a narrow spectrum of relaxation times is discussed.
Results for whole blood are given for the temperature
range 15-35°C; the observed dispersion is attributed
entirely to water relaxation. 41 references.
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621.396.611.21 140

Some Characteristics of Quartz Crystals.—J. Coulon.
(Rev. gén. Elect., Aug. 1952, Vol. 61, No. 8, pp. 373-380.)
Operational characteristics related to two particular
points on the resonance curve of a quartz crystal are
discussed, and a method for determining the constants
of quartz crystals, making use of a circle diagram, is
described. See also 2549 and 2550 of 1952.

666.1.037 : 621.3.032.7 141

Techniques of Sealing by Optical Polishing.— J. Bleuze
& P. Dussaussoy. (Le Vide, May 1952, Vol. 7, No. 39,
pp. 1182-1190.) In the basic technique fusion occurs
between polished glass surfaces at a steady temperature
of about 500°C. A steady low pressure is maintained
during the complete process. Either flat or curved
surfaces are used. Enamel or colloidal Ag may be applied
before sealing. The technique also applies to metals and
ceramics. The application in valve manufacture is
described, with details of the processes of surfacing the
glass and mounting the electrodes. The characteristics
of some types of valve have been much improved by
adoption of this method of sealing.

666.1.037.5 142
A High-Conductivity Glass-to-Metal Seal.—]. C.
Turnbull. (RCA Rev., Sept. 1952, Vol. 13, No. 3,

PP- 291-299.) A method is described for plating kovar
with high-conductivity metals (Cu and Cr) before sealing
to glass. This procedure reduces the h.f. heating of the
seals.

666.22 : 546.244-31 143
Tellurite Glasses.—J. E. Stanworth. (J. Soc. Glass

Tech., Aug. 1952, Vol. 36, No. 171, pp. 217-241.) A

detailed account of the work noted in 2834 of 1952.

MATHEMATICS

517.941.91 144

An Integral Variant associated with the Wave Equation.
—~F. H. van den Dungen. (C. R. Acad. Sci., Paris,
8th Sept. 1952, Vol. 235, No. 10, pp. 532-533.)

517.948 145

Solution of Systems of Linear Equations by Minimized
Iterations.—C. Lanczos. (J. Res. nat. Bur. Stand.,
July 1952, Vol. 49, No. 1, pp. 33-53.) The general
principles previously developed (1418 of 1951) are
applied to the solution of large systems of linear algebraic
equations.

681.142 146

A Universal Unit for the Electrical Differential
Analyzer.—R. Tomovich. (J. Franklin Inst., Aug. 1952,
Vol. 254, No. 2, pp. 143-151.)

681.142 147

Automatic Programme Planning for Programme-
Controlled Computers.—H. Rutishauser. (Z. angew.
Math. Phys., 15th july 1952, Vol. 3, No. 4, pp. 312-313.)
Methods for using the computer itself to determine the
programme for a given problem have been worked out;
details are described in a booklet to be published soon.

681.142 148
Digital to Analog Converter.—M. Miller, B. L.
Waddell & J. Patmore. (Electronics, Oct. 1952,

Vol. 25, No. 10, pp. 127-129.) Data in digital form,
e.g. on punched cards, are converted into direct voltages;
the basic elements of the equipment comprise timer,
two temporary storage units, two d.c. converters and
a control panel.
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681.142 : 517.392 149

Development of a Product Integrator.—I’. Germain.
(H F, Brussels, 1952, Vol. 2, No. 3, pp. 69-75.) The two
functions whose product is to be integrated are repre-
sented by curves drawn on the two halves of a cylindrical
drum. DPhotoelectric equipment gives the ordinate of
each curve for any particular value of the variable x,
and electrical pulse methods are used to obtain the
product of the ordinates and to integrate the successive
products for # equidistant values of x.

681.142:[621.392.26 - 621.396.611.4 150

The Solution of Waveguide and Cavity-Resonator
Problems with the Resistance-Network Analogue.—
G. Liebmann. (Proc. Instn elect. Engrs, Part 111, Sept.
1952, Vol. 99, No. 61, pp. 316-319.) Digest only. See
2839 of 1952.

681.142: 621.396.6: 511.124 151

A High-Accuracy Time-Division Multiplier.—E. A.
Goldberg. (RCA Rev., Sept. 1952, Vol. 13, No. 3,
pp. 265-274) Equipment for use in analogue-type
computers is described which produces a train of rect-
angular pulses whose amplitude is proportional to one
variable, and whose duration is proportional to another
variable. The average or d.c. component of the pulse
train is then proportional to the product of the two
variables. Accuracy to within 0-01% of full scale is
achieved by use of (a) a feedback system for establishing
accurate timing, (b) steep-fronted switching pulses, (¢) an
electronic switch of predictable performance independent
of valve characteristics, (d) precision resistors and
reference voltages.

MEASUREMENTS AND TEST GEAR

531.765 : 621.396.615.17 152

Sawtooth-Current Generator with Long Sweep Time for
Recording of Time Intervals.—H. Lueg & E. Oberhausen.
(Arch. tech. Messen, July 1952, No. 198, pp. 145-146.)
Description, with detailed circuit diagram, of equipment
based on the Miller integrator [347 of 1949 (Briggs)],
with a linear time scale up to 20 sec and with a frequency
constancy, under normal operating conditions, to within
+1%. For a sweep of 100 sec, time errors up to 3%
may occur. With the addition of a univibrator and
recorder, time intervals are registered directly as
ordinates.

621.3.018.41(083.74) : 621.317.361 : 529.77 153

The Estimation of Absolute Frequency in 1950-1951.
—H. M. Smith. (Proc. Insin eleci. Engrs, Part 11, Aug.
1952, Vol. 99, No. 70, pp. 407-409; ibid., Part III,
Sept. 1952, Vol. 99, No. 61, pp. 320-321.) Summary
only. Measurements at Greenwich of the mean annual
fluctuation of the period of the earth’s rotation show
a diminution of 40% in amplitude compared with the
mean of published values for the period 1934-1949.
A table is given which shows the mid-monthly deviations
from the nominal frequency of the frequency standards
at Abinger (2), Greenwich (1), Dollis Hill (G.P.O.) (4),
and Teddington (N.P.L.) (1) for 1950 and 1951. A
criterion of the quality of these standards is furnished
by the mean absolute value of the tabulated deviations
over a period. For five of the standards the criterion is
about 1 part in 10° and for the other three about 2 parts
in 10° per month per month.

621.317 : 061.3 154

Electrical Engineering Measurement Technique.—
( Electronica, 2nd Aug. 1952, Vol. 5, No. 102, pp. 121-127.)
Report of papers and discussions at a conference held
at Delft in May 1952.

A.l2

621.317.029.6 : 621.396.621.54 155

Principles and Applications of Converters for High-
Frequency Measurements.—D. A. Alsberg. (Proc. Inst.
Radio Engrs, Oct. 1952, Vol. 40, No. 10, pp. 1195-1203.)
The use of heterodyne methods enables measurements
to be made over wide ranges of frequency, with the
reference standards operating at a fixed frequency. The
accuracy of such measurements depends on the per-
formance characteristics of the transducers or converters
used. Design principles are outlined for maximum
linearity and dynamic range of converters and for
minimum zero corrections. These principles are applied
in equipment for point-by-point and sweep measurements
of delay, phase, impedance, and transmission charac-
teristics.

621.317.328.029.63 156

600-Mc/s Field-Strength Meter.—A. C. Gordon-Smith.
(Wireless Engr, Nov. 1952, Vol. 29, No. 350, pp. 306-308.)
Receiving equipment is described suitable for the
accurate comparison of field strengths over the frequency
range 500-700 Mc/s. For measuring modulated signals,
the equipment comprises a crystal frequency changer, a
30-Mc/s i.f. amplifier incorporating a piston attenuator,
and a l-kc/s selective amplifier followed by rectifier and
d.c. meter. I'or measuring unmodulated signals the a.f.
amplifier is omitted. Calibration was performed both by
the field-radiation method and by the direct-injection
method; good agreement was obtained between the two
methods.

621.317.332: 621.396.615.141.2 157

Conductance Measurements on Operating Magnetron
Oscillators.—M. Nowogrodzki. (Proc. Inst. Radio Engrs,
Oct. 1952, Vol. 40, No. 10, pp. 1239-1243.) The con-
ductance terms in formulae for the equivalent circuit of
a magnetron oscillator can be obtained from measure-
ments of the Q-factor of the magnetron in the oscillating
and non-oscillating conditions. The ‘operating’ Q-factors
are determined from measurements of the variations of
output power and oscillation frequency caused by a
specified load mismatch. Experimental data are quoted.

621.317.34: 621.315.212 158
Measurement of the Characteristics of a Cable for Radio-
Frequency Transmission.—H. Vigneron. (H F, Brussels,
1952, Vol. 2, No. 3, pp. 77-80.) Theoretical formulac
are derived which are less general, but which are both
easier to obtain and to manipulate than those given by
Hontoy (3169 of 1952). Hontoy’s notation is used. A
simpler method of measurement is also described, based
on an acceptable approximation in which a spiral on a
Smith's diagram is replaced by a circle. The method also
furnishes a supplementary constant of the cable.

621.317.341.029.62 159
Measurement of Transmission-Line Attenuation.
(Tech. News Bull. nal. Bur. Stand., Sept. 1952, Vol. 36,
No. 9, pp. 133-135.) The method applies to balanced
unscreened transmission lines. A sliding polystyrene
fitting holds a small pickup loop at a constant distance
from the resonant line, both ends of which are shorted.
A rectifier and filter attached to the fitting are con-
nected to a galvanometer measuring the standing waves
along the line. Attenuation is approximately equal to
coth-l«, where « is the s.w.r. Matching difficulties are

avoided; accuracy to within 19 is attainable.

621.317.35 160
Methods of obtaining Amplitude-Frequency Spectra.—
A. E. Hastings. (Rev. sci. Instrum., July 1952, Vol. 23,
No. 7, pp. 344-346.) The frequency components of an
arbitrary function of short duration are obtained from
the discrete spectrum which results when the function
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is repeated at a fixed rate. The analysis is presented,
and alternative practical arrangements are described
involving optical or c.r. scanning or recording on
magnetic tape.

621.317.35: 519.272.119 161

Device for Computing Correlation Functions.—A. E.
Hastings & J. E. Meade. (Rev. sci. Instrum., July 1952,
Vol. 23, No. 7, pp. 347-349.) An analogue device is
described in which the original time function is recorded
on magnetic tape and is reproduced by two pickups with
the desired time separation. An electrodynamic watt-
meter is used to multiply the outputs together.

621.317.351 162
Cathode-Ray-Tube Beam Intensifier. —R. W. Rochelle.
( Electronics, Oct. 1952, Vol. 25, No. 10, pp. 151-153.)
To obtain the very high operating speed required for
examining small portions of pulse edges, the intensifier
circuit uses a hard valve for gating, together with two
thyratrons for shutting off the beam. Timing is con-
trolled by use of appropriate lengths of delay cable.

621.317.353.2/.3 163

Double-Tone and Intermodulation Methods of Dis-
tortion Measurement: Differences between the Results
obtained, and their Causes.—H. Miiller. (Telefunken
Ztg, Aug. 1952, Vol. 25, No. 96, pp. 142-148.) Conversion
of the results obtained by one method into those given
by the other is only found possible if the equipment
under test has the same frequency response characteristic
both for the primary tones used in the double-tone
method and for the distortion products. Discussion of
transit distortion and load distortion is based on con-
sideration of the characteristics of the circuit equivalent
of a distorting network, consisting of a quadripole
producing nonlinear distortion connected between two
other quadripoles producing only linear distortion.
Analysis and measurement results show that neither of
the two methods furnishes correct values in all cases.
The intermodulation method is recommended for use in
the lower third of the a.f. range and the double-tone
method for the upper part of the range.

621.317.4 : 621.397.621 164
Field Plotting in Defiection-Yoke Design.—Sieminski.
(See 256.)

621.317.444 185

Magnetic-Field Measurements with the Iron-Cored
Magnetometer by the Harmonic Method.—R. Kiihne.
( Arch. tech. Messen, Aug. 1952, No. 199, pp. 175-178).
Discussion of basic principles of the method and review
of practical equipment. 28 references.

621.317.7 : 061.4 166

Electrical Measurement Technology.——W. Hunsinger.
(Z. Ver. disch. Ing., 1st July 1952, Vol. 94, No. 19,
pp. 619-626.) Review of the measurement equipment
shown at the 1952 Technical Fair, Hanover, with short
descriptions of selected exhibits and 147 references to
relevant papers.

621.317.725 + 621.317.79.018.78 167

Voltage and Distortion Meters without Valves, as
Examples of Rectifier-Type Instruments.—K. Hagenhaus.
(Frequenz, Aug. 1952, Vol. 6, No. 8, pp. 217-222,
Description of (a) a rectifier-capacitor-bridge type of
voltmeter with ranges covering 1-500 V and with scale
errors not exceeding 2% from 30 c/s to 300 Mc/s, (b) a
distortion meter with a range of 0-5-30%, suitable for
measurement of hum and harmonic distortion of equip-
ment for transmission of speech or music, using fixed
frequencies of 160, 180, 3000 and 5000 c/s.
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621.317.733 : 621.311.6 168

Precision Voltage Source.—W. J. Cunningham. (Wire-
less Engr, Nov. 1952, Vol. 29, No. 350, p. 309.) Comment
on 3505 of 1952 (Attree).

621.317.733.029.54/.55 169

Impedance Bridges for the Megacycle Range.—H. T.
\Vilthelm. (Bell Syst. tech. J., Sept. 1952, Vol. 3l,
No. 5, pp. 999-1012.) Three bridges designed for
precision measurements on networks and components
for wide-band coaxial-line transmission systems are
described in detail: (a) general-purpose 20-Mc/s unit
operating both as admittance and series-impedance
bridge and covering a reactance range from a few ohms
to nearly one megohm; (b) 5-Mc/s Maxwell inductance
bridge for the range 0-00lx H-10uH; (c) 10-Mc/s
admittance bridge especially for determining the tem-
perature coefficients and frequency characteristics of
small capacitors up to 200 pF, with an accuracy to
within 0-01 pFF. Standards having a range of several
decades are provided.

621.317.734 170

Two Electronic Resistance or Conductance Meters.—
L. B. Turner. (Proc. Instn elect. Engrs, Part 111, Sept.
1952, Vol. 99, No. 61, p. 322.) Digest only. See 2853
of 1952.

621.317.761 621.396.621.54 171
Direct-Reading Frequency-Measurement Equipment
for the Range 30 ¢/s-30 Mc/s.—L. R. M. Vos de Wael.

(Onde élect., Aug./Sept. 1952, Vol. 32, Nos. 305/306,
pp. 351-356.) See 2855 of 1952.
621.396.645.35 : 621.317.3 172

High-Gain D.C. Amplifiers.—K. Kandiah & D. E.
Brown. (Proc. Insin elect. I:ngrs, Part IT, Aug. 1952,
Vol. 99, No. 70, pp. 314-326. Discussion, pp. 344-348.)
Critical review of various methods of measuring small
currents and voltages, with discussion of the use of
negative feedback, d.c./a.c. conversion by means of a
contact modulator, magnetic modulators, and correction
of zero drift in direct-coupled amplifiers.

621.396.645.35 : 621.318.435.3 173

The Design of a Practical D.C. Amplifier based on the
Second-Harmonic Type of Magnetic Modulator..—Noble
& Baxandall. (See 72.)

OTHER APPLICATIONS OF RADIO
AND ELECTRONICS

531.552 : 621.396.9 174

Radar Measurement of the Velocity of Projectiles.—
B. Koch. (Onde élect., Aug./Sept. 1952, Vol. 32, Nos.
305/306, pp. 357-371.) Detailed account of a method of
using the Doppler-Fizeau effect to derive a continuous
indication of the velocity of a projectile. Wavelengths
in the dm or c¢m range are used, the transmitting and
receiving equipment being preferably located close to
the projectile path. In the case of cannon, the equipment
is installed either directly behind or in front of the gun.
Typical records are reproduced and numerous measure-
ments quoted which show the accuracy to be at least
equal to that given by classical methods.

537.533.72 : 538.691 175

Two-Directional Focusing with Short Uniform Magnetic
Fields.—C. Reuterswird. ( Ark. Fys., 14th Aug. 1952,
Vol. 4, Parts 1/2, pp. 159-171.) Analysis with application
to ion lenses.

A.13




621.314.3% : 621.316.728 176

Power Control with Magnetic Amplifiers—E. L.
Harder. (Electronics, Oct. 1952, Vol. 25, No. 10, pp.
115-117.) The use of magnetic amplifiers to control
high-power industrial equipment and other devices is
described.

621.317.3.029.5: 677 177

High-Frequency Measurement Methods in the Textile
Industry.—H. Locher. (Bull. schweiz. elektrotech. Ver.,
9th Aug. 1952, Vol. 43, No. 16, pp. 653-658.)

621.365.541 : 061.4 178

Equipment for Inductive Heating.—W. Stuhlmann.
(Z. Ver. dtsch. Ing., 1st July 1952, Vol. 94, No. 19,
pp- 653-654.) Review of exhibits at the 1952 Technical
Fair, Hanover.

621.365.541 : 621.935 179

High-Frequency Tempering of the Points of the Teeth
of a Band-Saw.—F. P. Pietermaat & R. Antoine. (HF,
Brussels, 1952, Vol. 2, No. 3, pp. 53-54.) Illustrated
description of the arrangements for inductive heating
of the teeth, using a 1-Mc/s generator, and subsequent
quenching in an oil shower.

621.383 : 621.96 180

An Electronic Tracing Head for Oxygen Cutting.—
H. E. Newton. (Metrop. Vick. Gaz., Sept. 1952, Vol. 24,
No. 398, pp. 227-231.) Description of pantograph-type
apparatus including travel motor, steering motor and
optical system with photoelectric control causing the
tracing head to follow the outline of a drawing in Indian
ink on white paper.

621.384.611 181

The Oak Ridge 86-Inch Cyclotron.—R. S. Livingston.
( Nature, Lond., 9th Aug. 1952, Vol. 170, No. 4319,
pp.- 221-223.) Description, with operating details, of
an accelerator giving an internal proton beam of intensity
> 1 mA at 24 MeV.

621.384.612 182

The Electron Synchrotron.—S. E. Barden. (Metrop.
Vick. Gaz., Aug. 1952, Vol. 24, No. 397, pp. 207-217.)
An outline of synchrotron theory, with some details of
the 375-MeV synchrotron built for Glasgow University.

621.384.612.1¢ 183

Cyclotron.—J’lease note that the number 621.384.611
will be used in future for cyclotrons in place of
621.384.612.11 used hitherto.

621.384.62 184
An Electrostatic Generator for 1 MV.—N. Forsberg &
P. 1sberg. (Ark. Fys., 5th Aug. 1952, Vol. 3, No. 6,
pp. 519-524.) Description of a non-pressurized van de
Graaff generator constructed for nuclear research at the
Royal Institute of Technology, Stockholm. The linear
accelerator used with the generator is also described.

621.385.833 185

Measurement of the First and Second Derivatives of
the Axial Field of a Powerful Magnetic Lens.—P. Gautier.
(C. R. Acad. Sci., Paris, 4th Aug. 1952, Vol. 235, No. 5,
pp. 361-364.)

621.385.833 186

New Type of Electrostatic Immersion Objective with
High Resolving Powér.—A. Septier. (C. R. Acad. Sci.,
Paris, 29th Sept. 1952, Vol. 235, No. 13, pp. 652-654.)
A system comprising essentially a plane cathode followed
by a unipotential lens was investigated in order to obtain
a very strong extractor field. A resolution of the order
of 100 myu was obtained.
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621.385.833 187

Resolving Power of the Electrostatic Immersion
Objective.—A. Septier. (C. R. Acad. Sci., Paris,
22nd Sept. 1952, Vol. 235, No. 12, pp. 609-611.) For
a particular metallurgical electron microscope the value
found in practice for the resolving power is better than
the theoretical value. ’

621.385.833 188

The Focal Properties and Spherical-Aberration Con-
stants of Aperture Electron Lenses.—M. M. MacNaughton.
(Proc. phys. Soc., lst Aug. 1952, Vol. 65, No. 392B,
Pp. 590-596.)

621.385.833 189

Investigation of Magnetic Lenses having the Axial
Field H(0, z) = yjz*—U. F. Gianola. (Pyoc. phvs. Soc.,
Ist Aug. 1952, Vol. 65, No. 392B, pp. 597-603.)

621.385.833 : 061.3 190
German Society for Electron Microscopy. Fourth
Annual Conference.—T. Mulvey. (Nature, Lond.,

16th Aug. 1952, Vol. 170, No. 4320, pp. 271-273.)
Summaries are given of some of the 80 papers read,
selected to indicate the general scope of the conference
held at Tiibingen, June 1952. See also 3205 of 1952.

621.387.464 : 621.396.822 191
Discrimination against Noise in Scintillation Counters.
-R. J. T. Herbert. (Nucleonics, Aug. 1952, Vol. 10,
No. 8, pp. 37-39.)

621.396 : 623.5 192

Acoustic Firing Error Indicator.—M. C. Eliason &
W. G. Hornbostel. (Electronics, Oct. 1952, Vol. 25,
No. 10, pp. 98-101.) Equipment enabling useful informa-
tion to be obtained from misses as well as hits comprises
two radio transmitters mounted on the airborne target
and radio receivers located near the gun. The trans-
mitters are associated with special flat-response capacitor
microphones which pick up the shock waves from
passing bullets; the receivers indicate magnitude and
sense of the error.

621.791.3 : 621.316.7.076.7 193

Electronic Control of Soldering Machines.—]. Dusailly.
(Tech. mod., Paris, May 1952, Vol. 44, No. 5, pp.
141-143.) Description of equipment using thyratrons
for timing and heating-current control of soldering
operations.

621.791.7 : 621.317.313 194

Measurement of the Effective Values of Welding
Currents.—R. Peretz. (HF, Brussels, 1952, Vol. 2,
No. 3, pp. 55-67.) Two methods of measurement are
described, one using a series manganin resistor and the
other a magnetic amplifier, with electronic equipment
for measuring the short welding time. Single-phase
currents up to 20 kA, with thyratron control, were
measured. Results obtained by the two methods were
in good agreement.

PROPAGATION OF WAVES

538.566 195

The Nonexistence of Sommerfeld’s Surface Wave.—
P. Poincelot. (C. R. Acad. Sci., Paris, 4th Aug. 1952,
Vol. 235, No. 5, pp. 350-352.) A source of error in
Sommerfeld’s analysis is noted, from which it is con-
cluded that the surface wave does not exist. See also
2892 of 1949 (Kahan & Eckart).
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538.566 : 551.510.535 196

The Mean Velocity of the Energy in a Nonuniform
Ionized Absorbing Medium with Slowly Varying Para-
meters [stratified medium].—H. Arzeliés. (C. R. Acad.
Sci., Paris, 11th Aug. 1952, Vol. 235, No. 6, pp. 421-423.)
Theory is developed without assuming the propagated
wave to be transverse and the electric and magnetic
vectors both linearly polarized. Two parameters are
introduced, characterizing respectively the phase velocity
and the wave attenuation; these depend not only on the
location of the point considered, but also on the ‘angle
between the phase velocity and the planes of stratifi-
cation. There are two simple sets of polarization con-
ditions possible: the electric vector is linearly polarized
and the magnetic vector elliptically polarized, or vice
versa. The first case arises if the wave penetrating the
medium has its electric vector parallel to the strata.
Simple formulae are derived for the mean energy velocity,
the Poynting vector, and the energy density.

621.396.11: 519.2 197

Fundamentals of Probability Theory.—G. Bangen &
H. W. Fastert. (Tech. Hausmitt. NordwDtsch. Rdfunks,
1952, Special No: Bases for planning of u.s.w. networks,
pp. 35-44.) An outline of the principal features of the
calculus of probability, with particular reference to its
application to the phenomena of the propagation of
e.m. waves. Section A deals with the one-dimensional
random variable, with explanation of the characteristics
of normal distribution and extension to random variables
dependent on two parameters. Section B considers the
case of two-dimensional random variables and explains
the concept of correlation and also somespecial formulae.

621.396.11 : 537.562 198

The Propagation of Electromagnetic Signals in an
Ionized Gas.—N. G. Denisov. (Zh. eksp. teor. Fiz.,
Dec. 1951, Vol. 21, No. 12, pp. 1354-1363.) An exact
solution of the problem in terms of Lommel’s functiops
of two variables is obtained. Using an integral represen-
tation of these functions, an asymptotic form of the
solution in terms of Fresnel integrals is derived which
describes the field of the main part of the signal which
has passed over sufficiently large distances. For this
case relatively simple formulae are obtained for deter-
mining the envelope of the oscillations of the field; this

makes the solution more convenient for practical
application.
621.396.11 : 551.510.535 199

Calculation of Sky-Wave Field Strength.—K. Rawer.
(Wireless Engr, Nov. 1952, Vol. 29, No. 350, pp. 287-301.)
The first account in English of the method used by the
French Service de Prévision Ionosphérique Militaire, in
which the different paths actually followed in iono-
spheric propagation are considered separately and their
effects combined. Absorption and blanketing by the
lower ionosphere layers, and the geometrical optics of
the reflection layer are taken into account. Comparison

is made with the C.R.P.L. method. See also 2812
of 1951.
621.396.11 : 551.510.535 200

The B.B.C. Ionospheric-Storm-Warning System.—
Bennington & Prechner. (See 103.)

621.396.11.029.55 201
Scatter Sounding: a New Technique in Ionospheric
Research.—O. G. Villard, Jr, & A. M. Peterson. (Science,

29th Aug. 1952, Vol. 116, No. 3009, pp. 221-224))
See also 2579 of 1952.
621.396.11.029.55 202

Marked Deterioration of Radio-Propagation Conditions
recently observed on Intercontinental Circuits using
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Decametre Waves.—]. Maire. ( Ann. Radioélect., July
1952, Vol. 7, No. 29, pp. 221-224.) After a relatively
calm period of several years, a long succession of
ionospheric storms commenced towards the middle of
August 1950, which seriously affected communications
on the Paris-New York circuit. Whereas in 1948 only
two frequencies (10 and 18 Mc/s) or at most three (7, 10
and 18 Mc/s) sufficed for uninterrupted communication,
five frequencies (5, 7, 10, 15 and 18 Mc/s}) were found
necessary during the winters 195051 and 1951-52. The
relation of the effect to sunspot activity and geomagnetic
variations is discussed. Both annual and 27-day-period
variations have been noted. Since the minimum phase
of solar activity is being approached, a diminution of the
trouble is probable in the coming years.

621.396.11.029.64 : 621.396.812.3 203

Some Aspects of Microwave Fading on an Optical Path
over Sea.—A. G. Bogle. (Proc. Instn elect. Engrs,
Part 111, Sept. 1952, Vol. 99, No. 61, pp. 236-240.)
Observations of the fading of 3:26-cm and 9-2-cm
signals transmitted across Cook Strait, New Zealand,
were made for about 15 months during 1949 and 1951.
Most of the equipment used was identical with that used
in the Cardigan Bay tests described by Megaw (518 of
1947). Two principal types of fading were distinguished:
(a) ‘roller’ fading in which broad maxima were separated
by narrow deep minima at intervals ranging from a few
minutes to about an hour; (b) slow shallow fading,
usually associated with ‘scintillation’ and sometimes
persisting for as long as six hours. From the evidence
available it is concluded that the deep fading is caused
by the random coincidence of two conditions, (a) phase
opposition of the direct and indirect signals, which is
dependent on the variation of the effective gradient of
the modified refractive index over the path, (b} equality
of the two signal strengths, which depends on the
distribution of discontinuities of refractive index along
the path, attributed to turbulence.

RECEPTION

621.396.621 : 621.396.619.11/.13 204

Circuit Technique of the New Valves for A.M./F.M.—
D. Hopf & H. Bock. (Funk-1Technik, Berlin, Aug. 1952,
Vol. 7, No. 16, pp. 433-434..44]1) Design details for
an efficient a.m./f.m. receiver using two Type-ECHS81
valves and one each of Types EF85, EABC80 and EL41.

621.396.621 : 621.396.822 : 621.392.52 205

Optimum Filters for the Detection of Signals in Noise.
—L. A. Zadeh & J. R. Ragazzini. (Proc. Inst. Radio
Engrs, Oct. 1952, Vol. 40, No. 10, pp. 1223-1231.}
An optimum predetection filter is defined as one which
maximizes the difference between the signal and noise
components of the output in terms of a suitable difference
function. In a special case, this definition leads to the
criterion used by North (3419 of 1944) and yields
filters which maximize the signal/noise ratio at a
specified instant of time. North’s theory of such filters
is extended to the case of nonwhite noise and finite-
observation-time filters. Explicit expressions for the
pulse responses of such filters are developed and two
practical examples are considered.

621.396.621 : 621.396.822 : 621.392.52 206

The Detection of a Sine Wave in the Presence of Noise
by the Use of a Nonlinear Filter.—T. G. Slattery. (Proc.
Inst. Radio Emngrs, Oct. 1952, Vol. 40, No. 10, pp.
1232-1236.) Basic theory of the design of nonlinear
filters for the detection of signals in noise is reviewed,
and an account is given of the construction of such a
filter for the detection of a sine wave of unknown
frequency in the presence of random noise.
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621.396.621.53.029.51/.55 207

The All-Wave Receiver, Type E 103 AW/4.—H.
Behling. (Telefunken Ztg, Aug. 1952, Vol. 25, No. 96,
pp- 185-193.) Description of a double-heterodyne
receiver covering from 100 kcfs to 30 Mc/s in seven
ranges with adequate overlap. As regards quality of
reproduction, sensitivity and selectivity, the receiver is
intermediate between a good broadcasting receiver and
a high-quality commercial receiver. Performance data
for the s.w. band are compared with results for a special
s.w. receiver of the ‘Kéin’ type.

621.396.622 : 621.396.619.11 208

Linear Detection of Amplitude-Modulated Signals.—
H. Hellerman & C. R. Cahn. (Proc. Inst. Radio Engrs,
Oct. 1952, Vol. 40, No. 10, p. 1251.) Analysis leading
to an expression for the output of a type of linear detector
suitable for a.m. signals, in a form which clearly indicates
the theoretical limitations of the detection process.

621.396.823 : 621.396.67 209

Loop Aerial Reception.—Bramslev. (See 35.)

STATIONS AND COMMUNICATION SYSTEMS

621.396 : 656.22(43) 210

Radio Communication Technique used on German Rail-
ways.—M. Ilinck & F. Pepping. (Telefunken Ztg, Aug.
1952, Vol. 25, No. 96, pp. 176-184.) An account of
developments starting with the period 1920-1924, when
long-wave telegraphy systems were used for communica-
tion between district head offices and also for communi-
cation with relief trains. Modern u.s.w. equipment is
described.

621.396.1.029.6 : 061.3 211

European V.H.F. Broadcasting.—(Wireless World, Oct.
1952, Vol. 58, No. 10, pp. 433-434.) Summary of plans
considered at the Stockholm conference, June 1952, for
the allocation of frequency bands for television and
sound. See also 3360 of 1952.

621.396.41 212

A Time-Division Multiplex Terminal.—O. E. Dow.
(RCA Rev., Sept. 1952, Vol. 13, No. 3, pp. 275-290.)
Detailed description of the equipment for a 22-channel
p.a.m. system with channel transmission bands from
100 ¢/s to 3-4 ke/s. Each channel is sampled 8333 times
per second by means of an electronic distributor. The
resulting a.m. pulses of both plus and minus polarities
are used for f.m. of the r.f. carrier. A method of noise
reduction and a crosstalk-balancing circuit are described
and performance details of the system are given.

621.396.61.029.62 : 621.396.8 : 519.2 213

Simplified Method of Determining Service Probability
and its Application to the Planning of U.S.W. Networks.
—R. Gressmann & K. H. Kaltbeitzer. (Tech. Hausmaitt.
NorvdwDtsch. Rdfunks, 1952, Special No: Bases for
planning of u.s.w. networks, pp. 3-17.) The F.C.C.
statistical treatment of field strength is outlined and its
suitability for application to the conditions existing in
Germany is critically discussed. The logarithmic-normal
statistical field-strength distribution is explained. Prac-
tical examples illustrate the application of the statistical
method for estimating the service area of a transmitter
(a) with no interference, (b) with a single interfering
signal, (c¢) with several interfering signals. Only simple
mathematics is used. A map shows the estimated service
areas of various television transmitters in Western
Germany.

Al6

621.396.61.029.62 : 621.396.8 : 519.2 214

Method for Determining the Service Probability in the
Field of a Transmitter affected by Any Number of Inter-
fering Transmitters.—]. Grosskopf. (Tech. Hausmiit.
NordwDtsch. Rdfunks, 1952, Special No: Bases for
planning of u.s.w. networks, pp. 18-34.) A detailed
explanation is given of the statistical method of service-
area estimation described in the Report of the Ad Hoc
Committee, F.C.C., Washington, D.C. The effects of
interfering fields are taken into account, and since the
F.C.C. Report omits the greater part of the mathematical
basis for the numerous formulae given, sufficient mathe-
matics is included here to make the formulae intelligible.

621.396.65 : 551.594.6 215

Correlation between the Mean Level of Atmospherics
and the Degree of Intelligibility in a Kilometre-Wave
Radio Link.—Carbenay. (See 105.)

621.396.65 : 621.396.5 216.

Radio Relay Stations of the TD-2.—W. L. Tierney
(Bell Lab. Rec., Aug. 1952, Vol. 30, No. 8, pp. 326-332.)
1llustrations and brief descriptions of typical stations
along the 2992-mile circuit.

621.396.65.029.6 217

Microwave Radio Links.—A. T. Starr & T. H. Walker.
(Proc. Instn elect. Engrs, Part 111, Sept. 1952, Vol. 99,
No. 61, pp. 241-255. Discussion, pp. 289-293.) Propa-
gation phenomena are discussed in relation to the design
of multichannel radio links, and a detailed treatment is
given of a f.m. link, thermal and intermodulation noise
being calculated in terms of the system parameters and
the frequency deviation determined for minimum total
noise. I’re-emphasis is discussed and the bandwidth
necessary to meet specified requirements is determined.
Statistical problems are not considered, and all used
channels are assumed to have signals of equal amplitude.

. The mathematical analysis is given in appendices.

621.396.65.029.62 : 621.3.018.78 218

Multipath Distortions on a F.M. U.S.W. Beam Link
and their Effect on its Operation.—H. J. Friindt. (Tele-
funken Ztg, Aug. 1952, Vol. 25, No. 96, pp. 149-157.)
Investigations of a radio link between Berlin and the
Harz mountains, operating in the 60-Mc/s band with a
frequency swing of 150 kcfs, showed multipath-
transmission effects with a transit-time difference of
about 17 us and an amplitude ratio of about 0-15, with
corresponding fluctuations of crosstalk between the
telephony channels. In spite of this the noise level was
6 N below and the crosstalk 5-7 N below the signal level.
Multipath effects were not observed on a similar link
between Berlin and the Harz mountains (2614 of 1952).
This operates in the same frequency band and has a
frequency swing of -+500 kc/s, but the two paths are
several kilometres apart and have different ground
profiles.

621.396.65.029.64 : 621.396.61/.62 219

Microwave Techniques for Communication Links.—G.
King, L. Lewin, J. Lipinski & J. B. Setchfield. (Proc.
Instn elect. Engrs, Part 111, Sept. 1952, Vol. 99, No. 61,
pp- 275-288. Discussion, pp. 289-293.) An account of
theoretical and practical work in connection with the
development of microwave components for the frequency
band 3-6-4-2 kMc/s, including hybrid-T junctions, wave-
guide horns for feeding parabolic reflectors, low-reflection
crystal mounting, aerial matching devices, etc. Measure-
ment techniques required to ensure satisfactory per-
formance are outlined and a detailed description is given
of a precision microwave signal generator and a piston
attenuator suitable for measurements on microwave
circuits and components.

WIRELESs ENGINEER, JANUARY 1953



621.396.65.029.64 : 621.396.61/.62 220

Circuit Technique in Frequency-Modulated Microwave
Links.—H. Grayson, T. S. McLeod, R. A. G. Dunkley &
G. Dawson. (Proc. Instn elect. Engrs, Part I1I, Sept.
1952, Vol. 99, No. 61, pp. 256-274. Discussion, pp. 289
293.) Discussion of circuit problems in wide-band micro-
wave radio links is illustrated by reference to the
development of links operating at frequencies around
4 kMc/s for 180-channel telephony or for television.
Modulating and demodulating circuits with very nearly
linear characteristics, and i.f. amplifiers with uniform
time-delay, are described, together with the techniques
required to assess their performances. The optimum
type of wide-band low-noise i.f. amplifier consists of
earthed-grid triodes in cascade. High-level i.f. micro-
wave mixers, and a.f.c. systems, are described and the
special problems of television video-frequency circuits
are discussed.

621.396.71 -+ 621.397.7] (71) 221
The Radio Canada Building in Montreal. —A. I'rigon.
(B.B.C. Quart., Summer 1952, Vol. 7, No. 2, pp. 100-
106.) General description of the arrangements of the
broadcasting and television sections in the adapted 12-
storey building in Dorchester Street West, Montreal.

621.396.712(434.1) 222
Transmitter Installation on the Hoher Meissner, North
Hesse, Germany.—P. Eich. (Telefunken Ztg, Aug. 1952,
Vol. 25, No. 96, pp. 194-197.) Outline description of the
station equipment, which at present includes a medium-
wave 20-kW transmitter, and a 10-kW u.s.w. transmitter
feeding an 8-stack double-slot aerial. Programmes are
transmitted over an u.s.w. link from the Feldberg.

621.396.712.2/.3 223

Auxiliary Circuits in a Studio.—W. Roos. (Tech. Mitt.
schweiz. Telegr.-TelephVerw., Ist April 1952, Vol. 30,
No. 4, pp. 140-144. In German.) Description of control
system and circuits installed at the Ziirich studios en-
abling actors playing in separate studios to hear studio
effects and speeches made in the other studios as neces-
sary. Circuits for communication between sound engineer
and actors are also described.

621.396.73 224

New Equipment for Outside Broadcasts.—S. D. Berry.
(B.B.C. Quart., Summer 1952, Vol. 7, No. 2, pp. 120-
128.) Description of amplifier and associated equipment,
comprising 4-channel mixer, Type-OBA/9 amplifier and
programme meter (two per set), distribution and general
control unit, loudspeaker amplifier and isolating ampli-
fier, and power unit, together with loudspeaker, spares
and accessories. Special features of the various units are
noted.

621.396.931 225
Investigations on Train Radiotelephony.—H. Kobierski.
(Telefunken Ztg, Aug. 1952, Vol. 25, No. 96, pp. 169-
175.) An account of experiments carried out in a
specially equipped coach on the electrified line from
Nuremberg to Ratisbon. Frequencies in the 80-Mc/s and
160-Mc/s bands were used; their relative advantages and
disadvantages are discussed. The results favour the use
of a diversity transmission system in which the frequency
separation between the two transmitters is about 30 kc/s
(twice the f.m. deviation). Thereceiversareautomatically
tuned to the transmitter giving the stronger signal.

621.396.933 : 061.4 226

Air Radio Developments.—(Wireless World, Oct. 1952,
Vol. 58, No. 10, pp. 397-400.) Review of airborne and
ground equipment on view at the exhibition organized
by the Society of British Aircraft Constructors, Farn-
borough, September 1952.
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621-526 227

The Stability of a Multiple Linear Servo System.—F. H.
Raymond. (C. R. Acad. Sci., Paris, lst Sept. 1952,
Vol. 235, No. 9, pp. 508-510.)

621.311.69 : 534.113 228

Recent Developments in Vibrators and Vibrator Power
Packs.—]. H. Mitchell. (/. Brit. Instn Radio Engrs,
Aug. 1952, Vol. 12, No. 8, pp. 431-444.) Discussion of the
Grade-1 type of vibrator which is expected to give at
least the 1 000-hour life required for Services equipment.
Reasons are given for specializing mainly on synchronous
split-reed separately driven types. An outline is given
of extensive investigations of contact phenomena,
vibrator design, and the circuits fed by the vibrator. A
range of vibrators is described with outputs from a few
milliwatts to over 200 W. Very high conversion effi-
ciencies have been obtained.

621.314.63 : 546.824-3 229

Titanium-Dioxide Rectifiers,—R. G. Breckenridge &
W. R. Hosler. (J. Res. nat. Bur. Stand., Aug. 1952, Vol.
19, No. 2, pp. 65-72.) A detailed account of work carried
out up to the present on the TiO,-film rectifiers previously
noted (3567 of 1952). A feature of great practical im-
portance is the improvement in performance with in-
crease of temperature. For a particular steam-treated
sample the forward current increased, while the backward
current decreased slightly, as the temperature was in-
creased up to 140°C. Heating to 200°C, however, causes
irreversible damage. Differences of characteristics ob-
served with different counter-electrode metals are dis-
cussed, a marked change of properties being noted when
7Zn was used. Further investigations are in progress.

621.316.722 : 621.316.86 230
Voltage Regulators using Nonlinear Elements.—
N’'Guyen Thien-Chi & J. Suchet. (Ann. KRadioélect.,
July 1952, Vol. 7, No. 29, pp. 189--198.) A simple method
of determining the parameters of circuits providing
reference voltages working into a constant load is de-
scribed, and is illustrated by calculations for arrangements
using either a single element or a pair of the nonlinear
resistors manufactured by the Compagnie générale de
T.S.F. (3364 of 1952). Power limitations restrict the
field of application of this type of voltage regulator.

621.316.722 : 621.384.5 231
How to Design V.R. Tube Circuits.—R. C. Miles.
( Electronics, Oct. 1952, Vol. 25, No. 10, pp. 135-137.)
Families of supply-voltage/supply-series-resistance curves
for various voltage-regulator tubes are used as the basis
for designing stabilized direct-voltage supply circuits.

TELEVISION AND PHOTOTELEGRAPHY

621.397 : 061.4 232
The [Television]| Society’s Annual Exhibition.—( /.
Televis. Soc., Jan./[March & ‘April/June 1952, Vol. 6,
Nos. 9 & 10, pp. 326-329 & 390-393.) Brief descriptions
are given of television and associated equipment ex-
hibited at Century House, London, December 1951.

621.397.24 - 621.395.97 233
Relaying the Sound and Television Signals at the South
Bank Site.—Barton-Chapple. (See 23.)

621.397.3 234

The Energy Spectrum of the Television Image.—F.
Winckel. ( Arch. elekt. Ubertragung, Sept. 1952, Vol. 6,
No. 9, pp. 385-387.) The investigations of Mertz & Gray

A7




(1934 Abstracts, p. 568) are discussed. 1The gaps in the
energy spectrum of the television image are evaluated by
analysing picture content, taking the particular case of a
vertical bar rotated through 360°. The width of the video-
frequency sideband is shown to be proportional to the
tangent of the angle of rotation. The gapsin the spectrum
tend to become filled as the number of scanning lines
decreases; interlacing turns this to advantage.

621.397.331.2 235

A Note on the Design of Constant-Resistance Cathode-
Ray Deflection Circuits.—R. C. Webb. (RCA FRev.,
Sept. 1952, Vol. 13, No. 3, pp. 335-343.) Description of a
horizontal-deflection circuit which is particularly useful
with small television pickup tubes like the vidicon, and
allows several hundred feet of transmission line to be
interposed between the amplifier valve and the deflection
coil, which forms part of a network that appears as a pure
resistance matching the line impedance. The efficiency
of the system is low, but the resulting transient disturb-
ances in video circuits are small.

621.397.335 : 535.623 236

Frame Synchronization for Color Television.D.
Richman. (Electronics, Oct. 1952, Vol. 25, No. 10,
pp- 146-150.) Analysis indicates that the present I.C.C.
monochrome synchronizing waveform is able to provide
reliable triggered frame synchronization with the
N.T.S.C. colour system [1750 of 1952 (Hirsch et al.)].
A suitable circuit is described.

621.397.5 237

Present Stage of Development of Television.—V. K.
Zworykin. (Ricerca sci., Cct. 1952, Vol. 22, No. 10, PP-
1893-1927.) A survey covering choice of television
standards, tube developments, colour systems and
applications in industry. 30 references.

621.397.5 : 535.623 238

Gamma Correction in Constant-Luminance Color-
Television Systems.—S. Applebaum. (Proc. Inst. Radio
Engrs, Oct. 1952, Vol. 40, No. 10, pp- 1185-1195.)
Analysis of the effects of precorrection of the red, green
and blue image coordinates to provide unity overall
gamma.

621.397.5 : 535.623 239

Colour Television.—A. Karolus. (Z. angew. Phys.,
Aug. 1952, Vol. 4, No. 8, pp. 300-320.) A survey paper
reporting developments to date, especially in the U.S.A.
63 references.

621.397.5 : 535.623 240

A Summary of Recent Advances in ‘Dot-Sequential’
Color TV Systems. B D. Loughlin. (Proc. nat. Elec-
tronics Conf., Chicago, 1951, Vol. 7, p. 361.) Summary
only. See 826 of 1952,

621.397.5 : 535.88 241

An Experimental System for Slightly Delayed Projec-
tion of Television Pictures.—I’. Mandel. (Proc. Inst.
Radio Engrs, Oct. 1952, Vol. 40, No. 10, pp. 1177-1184.)
Description of a system comprising a flying-spot scanner
for pictures on 35-mm film, a microwave relay transmit-
ting the picture signals to the receiving station, where the
picture is reproduced on the screen of a c.r. tube, photo-
graphed on synchronously driven 16-mm film, which is
developed, fixed and dried in 60 sec and then run through
a standard cinema projector for display on a large screen.
Tests carried out in Paris indicate that the loss in fine
detail is about 10%. The slight delay of 60 sec should not
be objectionable.

A.l18

621.397.5 : 621.396.65

British Television Relay Network.—(Elect. Commun.,
Sept. 1952, Vol. 29, No. 3, pp. 171-178.) A short descrip-
tion of the design and characteristics of the various links
in this network, with special emphasis on the features of
the r.f. relay chains.

621.397.5(41) : 061.3

The Convention on ‘The British Contribution to Tele-
vision’.—(Onde élect., Aug.[Sept. 1952, Vol. 32, Nos. 305/
306, pp. 372-388.) Summaries of the papers presented
at the convention, with an introduction by General
Leschi. See also 2629 of 1952.

621.397.61 244

B.B.C. Television Transmitting Stations.—(Engineer,
Lond., 15th Aug. 1952, Vol. 194, No. 5038, pp. 227-229.)
Some details are given of the high-power equipment
brought into use at the Kirk o’ Shotts station in August
1952. The vision transmitter uses low-level modulation,
the output power of 50 kW being obtained with a pair of
water-cooled triodes, Type BV.165, in the final stage.
The sound transmitter is of conventional design using
class-B modulation, with a carrier output of 18 kW at
100% modulation. The transmission line feeding the
common aerial at the top of the 750-ft mast consists of a
5-in. Cu tube with an axial inner conductor of locked-coil
wire rope with outer wires of high-conductivity Cu, the
rope having a 2-ton load at the lower end. This con-
struction reduces echo effects. Power supplies are noted
and a map shows estimated field-strength contours. See
also 2640 of 1952.

Details are also given of the equipment of the new
station at Wenvoe, near Cardiff, which commenced trans-
missions in August 1952, using medium-power trans-
mitters. The vision transmitter has a peak-white output
of 5 kW, modulation being effected at the 500 W level;
the sound transmitter has an output of 2 kW and uses a
class-B modnlator. Asat Holme Moss and Kirk o’ Shotts,
a combining unit is used with a single transmission line
feeding the common aerial at the top of the 750-ft mast.
Programmes will ultimately be transmitted from London
via a new coaxial cable, but until this is ready the trans-
missions will be routed over an experimental v.h.f. link
between London and Cardiff.

621.397.61(43) 245

The First [German] 10-kW Television Transmitter. -
(Funk-Technik, Beriin, 1st Aug. 1952, Vol. 7, No. 15,
pp. 396-397.) Technical details of the directional trans-
mitter shortly to be brought into operation in Nikolassee,
Berlin, to serve Berlin and Western Germany. The
frequency range is 174-216 Mc/s, with a video-frequency
bandwidth of 5 Mc¢/s.

621.397.61(494) 248
The Suitability of the Déle as a Site for a Television
Transmitter.. - H. Laett. (Tech. Mitl. schweiz. Telegr.-
TelephVerw., 1st May 1952, Vol. 30, No. 5, pp. 167-172.
In German.) For a station to serve an area including
Lausanne and Geneva, the ‘Combe gelée’ platean at about
1 500 m altitude, on the Swiss side of the Dole, was con-
sidered likely to be a suitable site. Tests were made over
the period July-October 1951, using a B.B.C. television
transmitter (carrier power 500 W, frequency 162:25 Mc/s)
with a wide-band directional aerial giving horizontal
polarization, and pulse equipment for making reflection
measurements. Iield-strength distribution at height 3 m
is shown on a map; the value at height 10 m is on the
average 7 db below that at 3 m. 1t is estimated from the
measurements that using a 5-kW transmitter and two
aerials directed respectively towards Lausanne and
Geneva, more than half a million people could be served;
within the service zone the coverage would be 849.
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621.397.61.029.6 : 621.317.7 247

Ultra-High-Frequency Television Monitor.—F. D.
Lewis. (Proc. nat. Electronics Conf., Chicago, 1951, Vol.
7, pp. 440-448.) Description of equipment for carrier-
frequency monitoring of the video transmitter, and both
carrier-frequency and modulation monitoring of the f.m.
sound transmitter. A single precision reference crystal
is used for independent monitoring of both carrier fre-
quencies. A new harmonic generator using Ge diodes
has been developed for the u.h.f. stage of the crystal-
controlled multiplier chain. Heterodyne methods are
applied to derive signals suitable for operating cycle-
counter types of frequency-deviation meters.

621.397.611/.621].2 248
Scanning-Current Linearization by Negative Feedback.
A. W. Keen. (Proc. Inst. Radio Engrs, Oct. 1952,

Vol. 40, No. 10, p. 1215.) Summary only. See 1752 of

1952,

621.397.611.2 249

Performance of the Vidicon, a Small Developmental
Television Camera Tube.—B. H. Vine, R. B. Janes &
F. S. Veith. (Proc. nat. Electronics Conf., Chicago, 1951,
Vol. 7, pp. 449-453.) See 2914 of 1952.

621.397.62 250

Television A.G.C. Circuit.—G. ¥F. Johnson. (Wireless
World, Oct. 1952, Vol. 58, No. 10, pp. 424-426.) Descrip-
tion of a simple system of stabilizing mean brightness by
maintaining a constant difference of average voltage
between the grid of the first i.f. amplifier and the grid of
the synchronizing-signal separator.

621.397.62 251
Problems of Television Projection-Type Receivers.
E. Schwartz. (Elektrotech. Z., Edn B, 2lst Sept. 1952,
Vol. 4, No. 9, pp. 249-253.) Effects associated with the
c.r. tube, including halation, reflection from the tube
walls, effect of screen thickness on luminous intensity,
secondary and X-ray emission, and thermal loading of
screen, are discussed and the optics of projection systems
and the. characteristics of picture screens are considered

briefly.

621.397.62 252

An Economical Sync Clipper of Unusual Noise Immunity.
—M. Marks. (Proc. nat. Electronics Conf., Chicago, 1951,
Vol. 7, pp. 352-360.) Impulse noise strong enough to
disturb the operation of most types of synchronizing
circuit is rendered innocuous by the synchronizing-
signal clipper described. A single conventional receiver
valve is operated so that noise pulses, distinguished from
desired signals by their higher peak amplitude, produce
no output. Synchronization pulses, on the contrary, are
clipped at top and bottom as usual and fed to the hori-
zontal and vertical sweep systems. Practical circuits are
described.

621.397.62 : 535.623 253

Synchronous Demodulator for Color TV.R. B
McGregor. (Electronics, Oct. 1952, Vol. 25, No. 10,
pp. 214 .. 230.) In the N.T.S.C. system the colour
information is carried at a subcarrier frequency, the hue
and saturation information being embodied respectively
in the modulation of two subcarrier components with a
mutual phase separation of 90°. The two signals are
separated by applying to the suppressor grid of the
detector valve an oscillating voltage of the same fre-
quency as that of the subcarrier applied to the control
grid, and in phase with one of the components,
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621.397.62 : 621.396.622.72 254

A Constant-Input-Impedance Second Detector for
Television Receivers.—W. K. Squires & R. A. Goundry.
(Proc. mat. Electronics Conf., Chicago, 1951, Vol. 7, pp.
362-368.) See 2059 of 1952.

621.397.621 255

Faulty Interlacing.—\W. ‘T. Cocking. (Wireless World,
Nov. 1952, Vol. 58, No. 11, p- 457.) Comment on 2918 of
1952 (Patchett), stressing that the first requirement for
correct interlacing is that the frame synchronizing pulses
applied to the sawtooth-wave generator shall be identical
in successive frames for such time as they are capable of
influencing the generator.

621.397.621 : 621.317.4 256

Field Plotting in Deflection-Yoke Design.—E. Sieminski.
( Electronics, Oct. 1952, Vol. 25, No. 10, pp. 122-126.)
Simple apparatus including a probe coil is described for
measuring the field of magnetic deflection yokes for
television tubes; the test procedure makes it easy to relate
a difference of tube performance to a particular design
variation.

621.397.621.2 257

Using C.R. Tubes with Internal Pole Pieces. C. \"
Fogelberg, E. W. Morse, S. L. Reiches & D. P. Ingle.
(Electronics, Oct. 1952, Vol. 25, No. 10, pp. 102-105.)
By including part of the magnetic focusing system inside
the c.r. tube, the focusing-energy requirements can be
reduced and the focusing field better controlled. Various
examples of internal pole pieces are illustrated and
methods of mounting them in television tubes are
described.

621.397.645 - 621.397.61 258

Ekco Amplifier/Converter. New TV Retransmitting
Equipment.—( Electrician, 22nd Aug. 1952, Vol. 149,
No. 3871, pp. 537-538.) Short description of equipment
comprising high-gain receivers for the sound and vision
channels, together with frequency-changer units, low-
level amplifiers, sound and vision transmitters, and a
mains-operated power unit. Such equipment provides
good reception over some 150 square miles in fringe or
shadow areas. Provision is made for retransmission on
either the British, American or European line standards.

621.397.7 + 621.396.71] (71) 259
The Radio Canada Building in Montreal.—Frigon. (Sce
221.)

621.397.813 260

Modulation Distortion in Television Reception, and the
Possibility of its Compensation.—F. Kirschstein & H.
Bodeker. (Fernmeldetech. Z., Ang. 1952, Vol. 5, No. 8,
pp- 357-361l.) The deformation of television signals
transmitted by a s.s.b. system is analysed, use being
made of data furnished by Kell & Fredendall (2063 of
1949) on transient phenomena in vestigial-sideband trans-
mission. The analysis was checked by tests carried out on
the Feldberg experimental transmitter. A simple practi-
cal compensation arrangement is described which uses an
RC circuit, with a time constant of 0-25 pus, asa frequency-
dependent feedback unit in the cathode circuit of the
video-amplifier output valve. This restores the rect-
angular form of the distorted wave from the demodulator.

TRANSMISSION

621.396.61 : 621.396.97 261
Automatic Broadcasting: Remote Control and Auto-
matic Monitoring of Third Programme Transmitter.—
R. W, Leslie & C. Gunn-Russell. (Wireless World, Nov.
1952, Vol. 58, No. 11, pp. 449-451.) See 2924 of 1952.
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621.396.619.231.018.7831 262

The Problem of Distortion in Anode-Voltage-Modulated
Transmitters.—\W. T. Runge. (Telefunken Zig, Aug.
1952, Vol. 25, No. 96, pp. 135-142) In the final h.f.
stage, conversion distortions are small because the
external resistance is sufficiently high compared with the
valve internal resistance determined by the mutual con-
ductance and penetration factor. Load distortion, how-
ever, cannot be neglected. A decrease of these distortions
can be obtained by reducing the internal resistance of the
control stage. Distortions in the modulation transformer
are discussed by considering its equivalent circuit, and the
nonlinear distortion factors are calculated. In the final
stage of the modulator, nonlinear distortion also occurs, a
5% deviation of the amplitude of the fundamental wave
producing a distortion of about 1%, a value which also
results if the phases of the two half-waves differ by about
0-7°. Certain requirements can be deduced for the pre-
liminary medulation stages; a modulator satisfying these
requirements is described. Application of the knowledge
gained in these investigations to the design of the 20-kW
medium-wave transmitter installed on the Hoher
Meissner resulted in the distortion being very small.
Measurement results are quoted.

VALVES AND THERMIONICS

537.533 : 621.396.619 283

Analysis of Modulated Electron Beams.—-WW. W.
Cannon & L. E. Bloom. (Proc. nat. Electronics Conf.,
Chicago, 1951, Vol. 7, pp. 59-63.) Description of experi-
mental equipment for analysing the velocity and density
distribution of an electron beam modulated by a 3-
kMc/s signal.

+621.314.7 + 621.396.622.63 264

Industrial Applications of Semiconductors: Part 5—
Crystal Valves.—A. Lindell & G. M. Wells. (Research,
Lond., July 1952, Vol. 5, No. 7, pp. 317-323.) The con-
struction and operating characteristics of point-contact
and junction-type Ge and Si diodes and triodes are
reviewed.

621.314.7 : 53.01 265

The Physics of Transistors.- -1-. Billig. (Brit. J. appl.
Phys., Aug. 1952, Vol. 3, No. 8, pp. 241-248.) Some of
the fundamental concepts of the solid state which are
required for an understanding of transistor action are
discussed, electron energy levels, contact potential and
potential barriers, rectification, extrinsic and intrinsic
semiconductors, and transistor action being considered.

621.383.27 : 621.387.464 266

Two New Photomultipliers for Scintillation Counting.
— M. H. Greenblatt, M. W. Green, I>. W. Davison & G. A.
Morton. (Nucleonics, Aug. 1952, Vol. 10, No. 8, pp. 44-
47) Detailed description of a high-efficiency tube,
Type H-5037, with a large-area photocathode, and of a
high-gain tube, Type 4646, with a large output current.
Typical applications are discussed briefly.

621.384.5 : 621.316.722 267

The Characteristics of Some Miniature High-Stability
Glow-Discharge Voltage Regulator Tubes.—G. Grimsdell
. F. A. Benson. (/. sci. Instrum., Sept. 1952, Vol. 29,
No. 9, p. 301.) Comment on 1772 of 1952 and author’s
reply.

621.385 : 537.525.92 268

Space-Charge-Wave Propagation in a Cylindrical
Electron Beam of Finite Lateral Extension.—1’. Parzen.
(Elect. Commun., Sept. 1952, Vol. 29, No. 3, pp. 238-
242) Reprint. See 2371 of 1952.
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621.385 : 621.392.21 269

Transmission-Line Tubes.—V. ]. Fowler. (Proc. nal.
Electronics Conf., Chicago, 1951, Vol. 7, pp. 318-330.)
Proposals are advanced for the development of a new
type of wide-band amplifier valve whose construction
is based on that of amplifiers with distributed amplifica-
tion, which are here termed ‘chain amplifiers’.

621.385.004(083.75) 270

General Considerations in Regard to Specifications for
Reliable Tubes.—C. R. Knight & K. C. Harding. (Proc.
Insi. Radio Ewngrs, Oct. 1952, Vol. 40, No. 10, pp. 1207-
1210.) Proposals are made for a specification accurately
describing the characteristics of the finished product and
including details of inspection and acceptance tests. The
lot-acceptance svstem, in conjunction with an adequate
sampling procedure, is considered preferable to 100%
screening.

621.385.004.15 271

Concerning the Reliability of Electron Tubes.—M. A.
Acheson & E. M. McElwee. (Proc. Inst. Radio Engrs,
Oct. 1952, Vol. 40, No. 10, pp. 1204-1206; Sylvania Tech-
nologist, April 1951, Vol. 4, No. 2, pp. 38-40.) Analysis of
various causes of valve failure, serving to indicate the
direction of research and development programmes for
production of reliable valves.

621.385.004.15 272

Technique of Trustworthy Valves.—E. G. Rowe. (Proc.
Insi. Radio Ingrs, Oct. 19532, Vol. 40, No. 10, pp. 1166
1177.) Condensed reprint. See 1776 of 1952.

621.383.029.6 273

Low-Noise Travelling-Wave Tube.—A. G. Peifer, P.
Parzen & ]J. H. Bryant. (Proc. nat. Electronics Conf.,
Chicago, 1951, Vol. 7, pp. 314-317; Elect. Commun.,
Sept. 1952, Vol. 29, No. 3, pp. 234 -237.) Outline descrip-
tion of a valve operating in the range 4-2-3-2 kMc/s,
with a gain of 15 db, an output power of 0-5 mW, and
a noise figure of 10 db. A new version under construc-

tion will have a gain of about 30 db, with a comparable
noise figure.

621.385.029.6 274

Some Recent Developments in Travelling-Wave
Tubes for Communication Purposes.—]. H. Bryant,
T. J. Marchese & H. W. Cole. (Proc. nat. Klectronics
Conf., Chicago, 1951, Vol. 7, pp. 299-303; Elect. Commun.,
Sept. 1952, Vol. 29, No. 3, pp. 229-233.) Basic features
of travelling-wave valves are reviewed and typical
performance = characteristics and applications are
considered. A new type of valve is described which is of
rugged construction and is specially designed for ease
of handling. The operating frequency range is 5-9-7-1
kMc/s, gain 25 db, power output 10 W and operating
voltage 1-2kV, this voltage permitting a reduction of
overall length. An experimental permanent-magnet
system for this type of valve is shown.

621.383.029.6 275

Experimental Low-Noise Amplifying Valve. — G.
Convert. ( Ann. Radioéleci., July 1952, Vol. 7, No. 29,
pp. 225-234.) Theory serving as a basis for the develop-
ment of a low-noise travelling-wave valve is presented,
and an experimental valve is described with an optimum
noise factor of 10 db and a gain of 14 db. The gain is a
linear function of the cube root of the beam current.
Variation of the noise factor as a function of the voltage
of the second anode and as a function of the beam current
is shown in curves. Pertinent theory has previously been
published (2397 of 1952).
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621.385.029.62/.64 76

Generalities on Travelling-Wave-Valve Feedback Self-
Oscillators. Theory of the Reflex Travelling-Wave Valve.
—M. Denis. (.dnn. Radioélect., July 1952, Vol. 7, No. 29,
pp. 169-188.) The properties of travelling-wave-valve
oscillators with internal or external e.m. feedback are
reviewed, and the advantages of using high-dispersion
transmission lines to obtain satisfactory operation of such
oscillators are discussed. Theory indicates that optimum
performance should be obtained with a line having
minimum abnormal dispersion, i.e. one in which the
group velocity is negative and equal to the velocity of
light. Such lines are best used in oscillators of the type
termed ‘carcinotron’ [3616 of 1952 (Guénard et al.)]. A
tentative theory is developed for the reflex type of
travelling-wave valve, using a method of exposition
similar to that of Bernier (2074 of 1947) for the normal
type. Reflex valves have a wide range of electronic tuning
and are easily controlled by adjustment of anode and
repeller voltages. Results obtained with an experimental
reflex valve confirm the theoretical predictions except as
regards power output, which was much lower than
expected.

621.385.029.63/.64 277

Low-Noise Traveling-Wave Amplifier.—R. V. Peter.
(RCA Rev., Sept. 1952, Vol. 13, No. 3, pp. 344-368.)
Design considerations for the electron gun and the circuit
of wide-band low-noise travelling-wave amplifiers are
discussed, and detailed theory is given of the ‘three-
region’ low-noise gun, which is the essential factor in the
design of such amplifiers. The construction of a demount-
able travelling-wave valve is described and measurements
on experimental valves are presented which show the
dependence of the noise factor on various valve para-
meters. The type of travelling-wave amplifier developed
can compete with the best crystal-mixer amplifiers as
regards noise factor. The best performance obtained with
a 500-V wide-band amplifier operating at frequencies
near 3 kMc/s was a noise factor of 8-5 db with a 15-db
gain.

621.385.029.63 278

Amplification by Space-Charge Waves in an Electron
Beam acted on by Crossed Electric and Magnetic Fields.—
R. Warnecke, H. Huber, P. Guénard & O. Doehler.
(C. R. Acad. Sci., Paris, 18th Aug. 1952, Vol. 235, No. 7,
pp. 470- 472.) It has previously been shown [333 of 1950
(Warnecke et al.)] that amplification can result from the
interaction of two beams, with different velocities, in
crossed fields. Amplification is also found possible with a
single beam in which a high space-charge density intro-
duces differences of velocity. Theory for small-amplitude
signals [1022 of 1951 (Warnecke et al.)] shows that the
gain is proportional to the relative change of velocity,
which is calculable, in terms of known parameters.
Experimental arrangements are described with which a
power output of 20 W, a gain of 15 db and an efficiency
of 5% have been obtained at a frequency of 1-2 kMc/s.

621.385.029.64 . 279

The Excitation of Electromagnetic Fields by Current
Waves.—H. Kleinwachter. (Arch. elekt. Ubertragung,
Sept. 1952, Vol. 6, No. 9, pp. 376-378.) Theory is
developed from Maxwell’s equations to show that e.m.
fields corresponding to a plane or Hy, wave can be
excited by travelling current waves. The appropriate
transverse current wave with phase velocity greater
than the velocity of light is produced by a multielement
waveguide arrangement as described in 2075 of 1952.
Space-charge effects are not considered, hence the
formulae apply only for weak fields and low-density
beams.
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621.385.029.64 280

Experimental Verification of Small-Signal Theory for
the Travelling-Wave Valve with Helix.—H. Schnitger
& D. Weber. (Arch. elekt. Ubertragung, Sept. 1952,
Vol. 6, No. 9, pp. 369-376.) Measurements were made to
determine the extent to which wave velocity, helix
characteristic impedance and valve gain are affected by
enclosing the helix in a glass tube, which is a common
practice. TFrom the values of wave velocity found
experimentally, the dependence of the gain on current
and voltage variations was calculated and compared
with measured values; good agreement was obtained.
In the experimental wide-band valves used, no extra
attenuation was necessary to prevent self-oscillation.
The measurements covered the wavelength range 10-5—
30 cm.

621.385.032.213 : 621.396.822 281

Space-Charge Reduction of Low-Frequency Fluctua-
tions in Thermionic Emitters.—T. B. Tomlinson. (/.
appl. Phys., Aug. 1952, Vol. 23, No. 8, pp. 894-899.)
A ‘report of experiments to investigate the difference
between the space-charge reduction factor for flicker
noise and for shot noise. An indirect method is described,
using a triode (a) connected as a retarding-field diode,
and (b) with normal connections. By making one pair of
measurements at low frequency and another pair at high
frequency it is shown that the reducing effect of space
charge is greater for flicker than for shot noise.

621.385.032.213.1 282
The Transient Behaviour of Thermionic Filaments
with Temperature-Limited Emission.—F. H. Hibberd.
J. sci. Instrum., Sept. 1952, Vol. 29, No. 9, pp. 280--
283.) The time lag of a filament in responding to varia-
tions of heating current is investigated; methods are
described for calculating and for measuring its magnitude.
The value of the thermal time constant depends on
whether the power is supplied at constant voltage or at
constant current, being somewhat greater in the former
case. Yor W filaments its value may lie between about
0-03 and 0-3 sec.

621.385.032.213.1 : 536.2 288
Temperature Distribution at the End of a Hot Wire.-
J. A. Vrins, J. Schenk & J. M. Dumoré. (Appl. sci. Res.,
1952, Vol. A3, No. 4, pp. 272-278.) Analysis is presented
leading to a more general solution than that obtained by
Clark & Neuber (1024 of 1951). See also 375 of 1952

(Fischer).

621.385.032.216 284

Spectral Dependence of Thermionic Emission with Acti-
vation from (Ba-Sr)O Cathodes over the Visible Region. —
T. Hibi & K. Ishikawa. (Phys. Rev., 15th Aug. 1952,
Vol. 87, No. 4, pp. 673-674.) A 750-W lamp was used
with filters as a monochromatic light source to illuminate
the cathode incorporated in a test diode. Results are
shown in curves and discussed in relation to trapping
levels.

621.385.032.216 285

The Decay and Recovery of the Pulsed Emission of
Oxide-Coated Cathodes.—R. M. Matheson & L. S.
Nergaard. (]. appl. Phys., Aug. 1952, Vol. 23, No. 8,
pp. 869-875.) Full paper. Summary abstracted in 2080
of 1950.

621.385.032.216 286

Industrial Applications of Semiconductors: Part 6—
Oxide Cathodes.—S. Wagener. (Research, Lond., Aug.
1952, Vol. 5, No. 8, pp. 355-362.) The properties of the
semiconducting oxide coating are reviewed and perform-
ance levels achieved in modern valves are quoted. The
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structure and formation of the interface semiconductor
are discussed and its effect on valve performance and life
is considered.

621.385.032.44 287

On Extending the Operating Voltage Range of Electron-
Tube Heaters.—j. Kurshan. (RCA Rev., Sept. 1952,
Vol. 13, No. 3, pp. 300-322.) A survey of possible means
of increasing the present voltage tolerance limits of
-+ 10% to -+ 20°, indicates that, even with a heater
material having an extremely high temperature co-
efficient of resistance, -+ 169 is a fundamental physical
limit.

621.385.12 : 621.318.572 288

Electronic Switching.—E. A. R. Peddle. (Wireless
World, Oct. & Nov. 1952, Vol. 58, Nos. 10 & 11, pp. 421-
423 & 465-468.) Part 1: Principles of the use of cold-
cathode gas-discharge tubes. Part 2. Applications of
the cold-cathode gas-discharge triode.

621.385.15 289

Theoretical and Experimental Investigation of Dynamic
Secondary-Electron Multipliers.—I1. Beneking.  (Z.
angew. Phys., July 1952, Vol. 4, No. 7, pp. 258 267.)
Design formulae for electron multipliers are derived and
are confirmed by experiments which, among other things,
indicate a value of 2-3 eV for the emission energy of the
secondary electrons. Data for practical applications are
presented graphically and the production and charac-
teristics of multiplier tubes with Mg-)MgO secondary-
emissive anodes are described.

621.385.2 290

High-Frequency Diode Admittance with Retarding
Direct-Current Field —K. S. Knol & G. Diemer. (Philips
Res. Rep., Aug. 1952, Vol. 7, No. 4, pp. 251-258.)
Formulae are developed for the susceptance of a planar
diode with a negative anode voltage. The terms due to
reflected electrons (total-emission susceptance) and elec-
trons reaching the anode (exponential susceptance) are
evaluated separately. Results obtained agree qualita-
tively with experimental findings.

621.385.2 : 537.525.02 201

The Space-Charge Smoothing Factor: Part 2.—C. S.
Bull.  (Proc. Instn elect. Engrs, Part 111, Sept. 1952,
Vol. 99, No. 61, pp. 319-320.) Digest only. Analysis
showing a decided difference between fluctuation pheno-
mena in diodes and in resistors. The mean-square devia-
tion €: of the conductance of a resistor is shown to be
zero, so that even for signals as small and as rapidly
changing as thermal fluctuations, its conductance is the
same as that obtained by ordinary measurements. For
diodes, experimental results indicate a value of €/ N of
about 0-5, where V is the number of fluctuating clements
regarded as constituting the diode. In an ordinary case
N is of the order of 104, I’art 1: 2058 of 1951.

621.385.2.032.21 : [537.212 4 537.525.4 292

Relation between the Phenomenon of Sparking and
the Electric Field at the Surface of a Cathode.—H.
Bonifas. (Bull. Soc. frang. Elect., Oct. 1952, Vol. 2,
No. 22, pp. 553-554.) Determination of the e.s. field at
the surface of the cathode, using equations previously
developed (2084 of 1952), enables an explanation to be
given of the mechanism of sparking and of the detach-
ment of cathode active material in rectifying diodes.
Discussion indicates that in order to avoid these effects,
the cathode surface should be as smooth as possible,
with uniform emissivity and low transverse resistivity.

\.22

621.385.3/ .4 293

High-Transconductance Tubes for Broad-Band Tele-
phone System Uses.—G. T. Ford & E. ]J. Walsh. (Proc.
nat. Llectronics Conf., Chicago, 1951, Vol. 17, Pp. 304—
313.)  See 1165 of 1952,

621.385.5 294

Screen Dissipation of Pentodes.—S. C. Dunn. (H'ireless
Engr, Nov. 1952, Vol. 29, No. 350, pp. 309-310.) It is
suggested that the usual information and characteristics
supplied by valve manufacturers should be supplemented
by a statement of optimum screen voltage. The influence
of this parameter on the available working area in the
I4-V4 plane is discussed.

621.387 295

Investigation of Gas-filled Valves for Industrial Appli-
cations.—C. Biguenet & M. Vassilian. (Le Vide, May
1952, Vol. 7, No. 39, pp. 1191-1196.) Thyratron action is
analysed and the suitability of Xe as a gas filling is
illustrated.

621.387.42 : 621.318.57 296

Gas-Filled Counter and Switching Valves. — H.
Harmuth. (Elektrotech. 1. Maschinenb., 1st July 1952,
Vol. 69, No. 13, pp. 310-313.) Description of a neon-
filled counter tube essentially similar to that of Lamb &
Brustman (266 of 1950), and of suitable decade-counter
and switching circuits using such valves.

621.396.615.141.2 297

The Possibility of Generating Millimetre Waves with
Pulsed Multislot Magnetrons of the Rising-Sun Type.
W. Praxmarer. (Nachr Tech., Sept. 1952, Vol. 2, No. 9,
pp. 277-282.) Analysis is presented which leads to the
production of diagrams determining oscillation range,
operation conditions, and also mechanical dimensions.
A second oscillation range is found below 5-mm wave-
length, and with suitable mechanical design it appears
possible to reach a wavelength of 0-8 mm.

621.396.615.141.2 : 621.317.332 298
Conductance Measurements on Operating Magnetron
Oscillators.—Nowogrodzki. (See 157.)

MISCELLANEOUS

621.3 : 061.4 299

Radio Technology and Electroacoustics.—W. Althans.
(Z. Ver. disch. Ing., lst July 1952, Vol. 94, No. 19,
pp. 632-636.) Review of equipment shown at the 1952
Technical 1air, Hanover, including radio and television
receivers, high-power h.f. transmitting valves, portable
R/T sets, navigation aids, magnetic recorders, u.h.f.
measurement equipment, etc.

621.39 : 061.4 300
Radio Exhibition Review.—(Wireless World, Oct. 1952,
Vol. 58, No. 10, pp. 384-397.) Detailed discussion of
trends in the design of television and broadcast receivers,
c.r. tubes and valves, as exemplified in exhibits at the
19th National Radio Exhibition in September 1952.
Other equipment reviewed includes a new design of
metal-cone loudspeaker and a stencil-cutting system for
reproducing pictorial matter. See also 3539 of 1952.

621.396/.397 : 061.4 301

The British National Radio Exhibition.—L. Carduner.
( Audio Engng, Oct. 1952, Vol. 36, No. 10, pp. 12..81))
An American’s impressions of the show.
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EDISWAN

CllX

Offer the widest range
of type-approved

valve=holders

which includes :—

B7G, B8G, B9A4 and B9G

All fully type-approved to R.C.S. 251 Grades |1 & 2.
Categories 1 & 2. Together with a complete range of

screening-cans & top-cap connectors.

Comprehensive catalogue of EDISWAN CLIX radio components available from

THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2. Sales Dept: 21 Bruton Street, W.I
ERI4 Member of the A.E.I. Group of Companies
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ASSOCIATED

ILIFFE [ |

A complete list of Iliffe Technical Books on Radio and Tele-
vision will be sent free on application to the address below.

RADIO INTERFERENCE SUPPRESSION |
As Applied to Radio and Television Reception

By G. L. Stephens, A.M.I.LE.E. Provides an up-to-date guide to the various methods of |
suppressing electrical interference with radio and television reception, particular
attention being paid to the problem at television frequencies. The author describes in
detail the origins of interference and the whole theory of suppression technique. Many '
practical applications are given. Other chapters deal with the design and choice of I
suppressor components, methods of locating the source of interference, and suppression

at the receiver itself. 10s. 6d. net. By post 10s. 11d. |

SOUND RECORDING AND REPRODUCTION

By J. W. Godfrey and S. W. Amos, B.Sc., A.M.LE.E., in collaboration with the B.B.C.
Engineering Division. This book has been written primarily as an instruction manual
for the B.B.C. engineering staff but will prove invaluable to all interested in the theory
and practice of disc, magnetic and film recording. Special reference is made to equipment ‘
used by the B.B.C., and a number of appendices contains a generous amount of reference

information not readily available elsewhere. 30s. net By post 30s. 7d |

ADVANCED THEORY OF WAVEGUIDES

By L. Lewin. Sets out the various methods that have been found successful in treating fi
waveguide problems—the author selecting for discussion a number of topics as repre-
sentative of the field in which the centimetre-wave engineer is now engaged. Many of
these examples are concerned with the rectangular waveguide, but the reader will be
able to apply the general principle to most of the cases encountered in practice. \

30s. net. By post 30s. 7d. |
TELEVISION RECEIVING EQUIPMENT l

By W.T. Cocking, Mm.LE.E. 3rd Edition. Explains the fundamental principles involved
and then describes each stage of the normal television receiver. The text includes
notes on special circuits and gives practical details of receiver design. Other chapters
are devoted to faults and their remedies, servicing of modern sets and the problems of
obtaining selectivity. Mathematical data of particular value to the designer have been ]

collated and appear in appendices. 18s. net. By post 18s. 8d.
| gl i

- SHORT WAVE RADIO AND THE IONOSPHERE

By T. W. Bennington (Engineering Division, B.B.C.). 2nd Edition. Shows how ‘[
existing ionospheric data can be applied to everyday problems of short-wave trans-

mission and reception. A new edition of the work first published six years ago under the
title “Radio Waves and the Ionosphere”, this is to all intents and purposes an entirely
new book. It has been completely re-written and 56 new illustrations have beenadded,

10s. 6d. net. By post 10s. 10d.

Obtainable from all booksellevs or by post from :—
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON S.E.1 ’
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MAGNETIC MATERIALS Extensive research and
manufacturing facilities have established Mullard as the leading
producers of magnetic materials. They were the first, for example, to
introduce Ferroxcube, the world’s most efficient magnetic ferrite;
‘ Ticonal ’ anisotropic permanent magnets, renowned for their high
stability and high energy output; and Ferroxdure, an entirely new
type of permanent magnet with the insulating properties of a ceramic.

The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below will put a team
of specialised engineers at your disposal.

Mullard

¢TICONAL’ PERMANENT MAGNETS - FERROXDURE PERMANENT MAGNETS
FERROXCUBE MAGNETIC CORE MATERIAL

:
5:.

.
MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON. W.C.2. Mu"ard F ﬁ d t
erroxdure permanen

magnets  ready for firing.
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SKIRT No. 4
Standard Base

S AN B7€ Valveholders

Jor 2% or 25" Valves ,}\ﬁ) Jor V4" Valves

Recognised as the Most Reliable Valveholders

are now available moulded in:—
Phenol Formaldehyde (8/ack).

Nylon loaded Phenol Formaldehyde
(Natural Brown).

f
J

ANIVIVIT VY

Jor 1% Valves

=i

ARG TTTTRA VAR AR

|k

/ P.T.F.E.

i

o Wholesale Enquiries:—

CYRIL FRENCH LTD.,
High St., Hampton Wick,
Middlesex. KIN. 2240.

SKIRT No. §
Anti- Microphonic Base

/

Manufacturers' Enquiries: THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY
ASHTEAD 3401

is the registered trade name for

MUREX sinteren

COMPOSITE MAGNETS

Regd. Trade Name No. 707978

The Trade Name SINCOMAX has been registered for
the Sintered Composite Magnets which are manufactured by
Murex Ltd. The soft iron pole pieces and the magnetic alloy
are pressed and sintered as an integral unit thus avoiding any
loss of the flux between magnet and pole. The photomicrograph [
inset shows this transition area magnified 12 times.

MUREX LIMITED (rowder Metallurgy Division)
RAINHAM + ESSEX <« Rainham, Essex 3322
London Sales Office: Central House, Upper Woburn Place, W.C.| * Euston 8265
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SMALL
BUT
VERY
GOOD!

Considering it is only the size of a matchbox the Type 5 Carpenter Polarized
Relay is capable of a surprisingly high performance providing answers to problems
in many fields of electrical engineering. Outstanding features of the Type 5 include:

HIGH OPERATIONAL SPEED ¢ FREEDOM FROM CONTACT REBOUND
IMMUNITY FROM POSITIONAL ERROR ¢ GOOD CONTACT PRESSURES
HIGH SENSITIVITY * ACCURACY OF SIGNAL REPETITION
RUGGED DESIGN ¢ EXCEPTIONAL THERMAL STABILITY

- v Plug or solder tag base optional.

2 w”‘”? Dimensions — (With cover. Excluding connecting pins.) 2% ins. high.
eyt 1§ ins. wide. § in. deep. Weight (including socket) 4.8 oz. (137 gm.)

CARPENTER

Complete specification and POLARIZED
Sfurther details of the

complete range of Carpenter R E L A Y TYSP .

Relays may be had on request.

Manufactured by the Sole Licensees :
TELEPHONE MANUFACTURING CO. LTD
Contractors to Governments of the British Commonwealth and other Nations
HOLLINGSWORTH WORKS .- DULWICH - LONDON, S.E.2I Telephone : Gipsy Hill 2211 (10 lines)
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APPLICATION 95
SERIES 38

"FLEXILANT’ M‘JNWHN@S

SERIES 38

I N this instance the Series 38 *“ Flexilant™
Mounting protects a delicate instrument from
vibration in all its forms. Its other applications
are manifold— from aircraft cockpits to power-
station instrument panels: from ships’ instru-
ments to the protection
of pyrometers in a
steel works.

We produce a range of
components that absorb
vibration,; eliminate
noise; suppress shock.
Our new catalogue lists
all these for you.

RUBBER BONDERS LIMITED

o®
LY ot O
IN ASSOCIATION WITH EMPIRE RUBBER COMPANY  ( Proprieters: H.G.MILES LTD.) % ’,."°
L
*O ‘.S
DUNSTABLE - *  BEDFORDSHIRE ! ‘\.u.“
Al

HIGH SPEEDN _ Foreword by GEOFFREY PARR, M.1EE.

Hon. Sec. of the Television Society
AUTOMATILS Kerkhof & Werner’s

Television

One of the first to discuss the basic theory
of British, Continental and U.S. systems,
this authorltauve treatise from the great
Philips Eindhoven laboratories is a
splendid investment for radio engineers
concerned not only with television to-day but with its
many potential uses in industry. 440 pp., over 300 dia-
grams and photos, 2 folding plates. 50s. (post 9d.)

Remote Control by Radio

A. H. Bruinsma’s short, clear book on his model boat

systems, de~monstrated at recent international radio ex-
Modern machinery and mass production methods give hibitions and significant to defence and other electronic
i engineers. 8s. 6d. (post 4d.)

you top quality capstan and automatic work and sheet

pressings at a price you are sure to like—and on time. Low Frequency Ampliﬁcation

N. A. J. Voorhoeve’s important work on microphone,
loudspeaker and related technique will appear in spring.
540 pp., 463 illus. 47s, 6d. (post 9d.)

|

| Philips Technical Library Distributors: h
‘ CLEAVER-HUME PRESS LTD. lhl—{
pree §
| London: 42a South Audley Street, W.]|

GRIFFITHS, GILBART, LLOYD
AND COMPANY LIMITED

EMPIRE WORKS, PARK RD.,
BIRMINGHAM 18

Telephone: NORthern 6221
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FULLY A.1.D. APPROVED FOR DEFENCE PROGRAMME
REQUIREMENTS. :

AMPLE CAPACITY AVAILABLE FOR ALL COMFRESSION
MOULDINGS, UP TO 250 TON PRESSES, AND SMALL
PRECISION MOULDINGS IN THERMOPLASTICS.

SPECIAL GRADE MOULDINGS IN MELAMINE AND NYLON-
FILLED PHENOL.

PROMPT ATTENTION TO ALL ENQUIRIES.

GOOD, RELIABLE DELIVERY, AND FIRST-RATE QUALITY
IN PRODUCTION.

A REPRESENTATIVE WILL CALL, IF DESIRED.

NAME PLATES FROM
STANDARD TOOL

Attractive name plates to your own
wording at extremely keen prices.

VISCOSE DEVELOPMENT COMPANY LIMITED
WOLDHAM ROAD, BROMLEY, KENT. RAVENSBOURNE 2641
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THE LATEST in
AIR DIELECTRIC TRIMMERS

Encased in acetate con-
tainer for extra protection

Width 16.56 m/m. Length: 22 m/m.
Height: 1.5 to BpF—7.5 m/m. 1.5 to
20pF—10 m/m. 2t026pFP—11 m/m.
2 to 32pF—12 m/m. Law: Straight
line capacity. Power Factor: Lems
than .00t. Insulation: Over 2,000
megohms. Voltage: 500 D.C.

@}XUJEW EVEI.UPMEAI‘{-TS co. LTD

TEL.: ULVERSTON 3306

ULVERSTON, NORTH LANCS

WANTED
in bulk quantities only.

Spare parts and components for obsolete Army Radio and Signal
equipment. Offers, stating quantities available full detailed
specification, and lowest price delivered London, to Box 4288,
c/o Wireless Engineer.

[HITHTHE

ﬁlllllllllllllll

TN mne

THE WORLD’'S GREATEST BOOKSHOP

. * FOR BOOKS®

New and secondhand Books on every subject. Large Technical dept.
Stock of over 3 million volumes.

119-125, CHARING CROSS ROAD, LONDON, W.C1

Gerrard 5660 (16 lines) % OPEN 9—6 (inc. Sat.)

TR

APPOINTMENTS—The engagement of persons answering these advertisements must be made through the local office of the Ministry of

Labour and National Service, etc., if the applicant is a man aged 18-64 or a woman 18-59 inclusiv

excepted from the provisions of The Notification of Vacancies Order, 1952.

e, unless he or she or the employer is

Ministry of Supply require Physicist or Electrical Engineer at outstation of
R.A.E., Woodbridge, Suffolk, to lead section engaged on application of radar to
ballistics and other trials, including responsibility for conduct of trials, mainten-
ance of ground radar equipment, plotting tables, etc.. and development of
techniques Experience of operating and i ground radar equipi

ial i 1i H.B.C. (8ci but higher qualifications in
Physics or Electrical Engineering may be an advantage. Balary within rang>—
Experimental Ofticer (Min. age 26) ¢697-17564. Women somewhat less. Post
unestabliched. Application forms from M.O.L.N.S., Technical & Hcient fic
Register (K), 26 King Street, London, 8.W.1, quoting A291/52/A. Closing date
20th January, 1953.

Belling & Lee, Ltd., Cambridge Arterial Road, Enfield, Middlesex.
require research assistants in connection with work on electronic
coniponents, fuses, interference suppressors and television aerials.
Applicants must be graduates of the LE.E. or possess equivalent
qualifications together with similar laboratory experience. Salary
will be commensurate with previous experience: five-day week,
contributory pension scheme. Applications must be detailed and
concise, and will be treated as confidential.

Some good openings available immediately, and in the near
future, in a new Laboratory in Ottawa, Canada, for research and
development work connected with an important civilian project.
Experience in pulse circuitry switching devices and (or) computing
systems preferred, although not essential. Positions available for
Assistants with experience, and Engineers with one or more degrees.
Send summary to Box 4289, c/o Wireless Engineer.

EXPERIENCED RADIO TESTERS AND INSPECTORS

Required for production of communication and radio apparatus.
Also instrument makers, wirers and assemblers for factory test
apparatus. Apply Personnel Manager, E. K. Cole, Ltd., Ekco
Works, Malmesbury, Wilts.

The Stanmore Lahoratories of The General Electric Co., Ltd., urgently require
an experienced Senior Equi Designer to 1i the efforts of a team of
draughtsmen working with advanced research teams to prepare models of air-
borne radar equipment for flight trials. Candidates should have knowledge of
M.0.8. devign requirements, ancd preferanty have worked on similar projects
over a number of years. Knowledge of waveguidi » irable but
not The eel d 1id could expect a salary between 1750 and
£1,000 per annum, depending upon age and experience. Apply in writing to
the 8tafl Manager (Ref. 88/MW.3) The Grove, C , 8t e,
Middlesex, stating age, qualifications and experience.

Pye Telecommunications, Lid., Ditton Works, Cambridge, will
shortly have vacancies for senior and junior engineers. Experience
in V.H.F. design and engineering is essential. Vacancies also exist
for engineers with specialist experience in multi-channel V.H.F.
Telephony. Salary according to qualifications and experience.
Please apply, stating age, qualifications and experience, 1o the
Personnel Manager.

Experienced high-class Electronic Fitter Wiremen required for
Industrial and Research Development work at The English Electric
Co., Lid., Stafford. Ex H.M. Forces personnel with experience in
radio and radar considered. Good working conditions. Canteen
facilities, non-contributory Life Insurance and Pension Schemes,
eligibility according to rules. Hostel accommodation available.

Applications to Personnel Superintendent, or to Ministry of
Labour and National Service Office, Stafford.

Ferranti, Ltd., have immediate vacancies for men with Electrical Engineering
qualifications to undertake the advanced testing of naval anti-aircraft Fire
Control Equipment involving el and servo hani either in firm’s
workshops or on board H.M. Bhips in home ports,

Salary in accordance with age and experience between £356 and €650 per
annum., Normal expenses plus a generous allowance are paid when working out.
Previous experience of this type of work though desirable is not essontial.
Forma of application from Mr. R. J. Hebbert, Staff Manager, Ferranti, Ltd.,
Hollinwood, Lancs. Please yuote reference HGN/X.

CROWN AGENTS FOR THE COLONIES

Assistant Signals Officer required by the Government of Nigeria
for the Aviation Department for one tour of 18 to 24 months in the
first instance. Commencing salary (including allowances) according
to qualifications and experience either (@) in scale £750 rising to
£1,315 a year, with the prospect of permanency, or (b) in scale £807
rising to £1,453 a year, on a temporary basis with gratuity of £25
for each period of three months’ satisfactory service. Outfit
allowance £60. Free passages for officer and wife, and assistance
towards cost of children’s or their i in the
United Kingdom. Liberal leave on full salary. Candidates must be
Associate Members of the Institute of British Radio Engineers, or
possess City and Guilds certi in radio cc ication, or
technical electricity, or a satisfactory pass in the Ministry of Civil
Aviation Radio Mechanics course.

Apply at once by letter, stating age, full names in block letters,
and full particulars of qualifications and experience, and men-
tioning this paper, to the Crown Agents for the Colonies, 4 Millbank,
London, S.W.1, quoting on letter M.29637.G. The Crown Agents
cannot undertake to acknowledge all applications and will com-
municate only with applicants selected for further consideration.

CROWN AGENTS FOR THE COLONIES

Radio Engineer required by the Government of North Borneo
for the Posts and Telecommunications Department, for one tour
of 2} to 3 years in the first instance, with prospect of permanent
and pensionable employment. Commencing salary (including
allowances) according to qualifications and experience, payable in
local currency equivalent at present Government rate of exchange
to £966, rising to £1,925 a year. Free passages and liberal leave
on full salary. Outfit allowance £60. Candidates must have con-
siderable experience of aeronautical radio telecommunications
and be able to install and supervise the maintenance and operation
of wireless equipment used for air services and diesel eleciric
generators.

Apply at once by letter, stating age, full names in block letters.
and full particulars of qualifications and experience, and men-
tioning this paper, to the Crown Agents for the Colonies, 4 Millbank.
London, S.W.1, quoting on letter M.29687.G. The Crown Agents
cannot undertake to acknowledge all applications, and will com-
municate only with applicants selected for further consideration.
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The “AVO” VALVE
CHARACTERISTIC
METER

A comprehensive instrument built into one
compact and convenient case, which will test any
INSTRUMENTS standard receiving or small power transmitting
\_/ valve on any of its normal characteristics under
conditions corresponding to any desired set of
D.C. electrode voltages. A patented method en-
ables A.C. voltages of suitable magnitude to be
used throughout the Tester, thus eliminating the regulation troubles
associated with existing simple D.C. testing methods.

A specially developed polarised relay protects the instrument against
misuse or incorrect adjustment. This relay also affords a high measure of
protection to the valve under test. Successive settings of the Main Selector
Switch enable the following to be determined:—

Complete Valve Characteristics including

ELECTRICAL
TESTING

‘“Gas” test for indicating presence and

la/Va, la; Vg, la/Vs, Amplification Factor,
Anode A.C. Resistance, 4 ranges of Mutual
Conductance covering mA/V figures up
to 25 mA/V at bias values up to —100 V_,
together with “Good/Bad” comparison
test on coloured scale against rated figures.

magnitude of grid current, inter-electrode
insulation hot and cold directly indicated in
megohms, separate cathode-to-heater in-
sulation with valve hot. Tests Rectifying
and Signal Diode Valves under reservoir
load conditions, and covers all the heater
voltages up to 126 volts.

The instrument operates on A.C. mains, 100-120 V. and 200-260 V., 50-60 c's.

Supplied complete with the ““Avo”
Valve Testing Manual and Free ® Fully descriptive leaflet available from the Sole Proprietors and Manufacturers

Information Service,

Fhe AUTOMATIG-COIL WINDER ‘& ELECTRICAL EQUIPMENT CO.LTD.

\_WINDER HOUSE+DOUGLAS STREET - LONDON * S.W.1

Telephone: VICTORIA 3404/9,

Radio Antenna

ENGINEERING

By EDMUND A. LAPORT

Chiqf Engineer, RCA International Division
Radio Corporation of America.

This is the first book to introduce practical
antenna engineering to the non-specialist. It
offers proven methods, formulas, and structures in
handbook style, and is extremely well illustrated
with figures and ninety-five photographs of
good engineering practices as developed by some of
the world’s leading radio organizations. It deals
with antennas made of wires, masts, and towers,
with frequencies up to thirty megacycles. Also
included are some advanced «esigns suggested
by very-high-frequency and ultra-high-frequency
techniques.

500 pages

9 X 6 766

ANTENNAS

By JOHN D. KRAUS

Professor of Electrical Engineering,
The Ohio State University

A unified treatment of the electromagnetic theory
of antennas, with emphasis on the engineering
aspects.  The basic principles given are applied to
antennas for all frequency ranges. Seven chapters
are devoted to the fundamental theory of point
sources, pattern and their multiplication, and on
linear, loop and helical antennas. There are also
chapters on the biconical antennas, and parabolic
and corner reflectors, slot and horn antennas,
lenses, long wire antennas, and many other types.
Methods and techniques of antenna measurements
are covered in the final chapter.

553 pages 9 X 6 72[6

Obtainablc_from all booksellers

McGRAW-HILL PUBLISHING COMPANY, LIMITED
McGraw-Hill House, 95 Farringdon Street, London, E.C.4
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Kerr

VIDEO FREQUENGY OSGILLATOR

TYPE 02224

now covers 10Ke/s — 10Me/s

Model 0222A is introduced to meet the demand for
an oscillator reaching 10 Mc/s. It is an improved
version of the 0222 which it supersedes. All the
outstanding features of the original model are
retained, including low harmonic content and
exceptional stability of frequency and amplitude.

Frequency Range: Frequency Accuracy: Output Impedance :
10 Kc[s — 10 Mc|s in 6 ranges 1% 75 ohms
Frequency Stability : Qutput : Total Harmonic Content:
less than I in 10° in 1 hour +10dbto —50dbon 1 Vp—p less than 1%

Amplitude constant to within = }db at any frequency setting

THE WAYNE KERR LABORATORIES

——SPECIALISED REPAIR SERVICE——

WEBB’S Radio

specialise in the repair and alignment of
complex communication receivers

All makes of British and American communication
receivers completely overhauled to satisfy makers’
original test specification. Calibration over entire
coverage of tuning range. We issue a test report
giving  sensitivity-—selectivity—signal /noise ratio
on |.F's, and sensitivity—image ratio—signal/
noise—A.V.C. characteristics overall.

Recognised Service Agents for
EDDYSTONE, R.C.A., HALLICRAFTER, etc.

WEBB’S RADIO
14 Soho Street, London, W.1. Gerrard 2089.

LIMITED + NEW MALDEN <+ SURREY

~ MICROPHONES

A BBC ENGINEERING TRAINING MANUAL

| This volume by the Staff of the Engineering Training
Department, BBC, sets out the requirements for micro-
phones in broadcasting studios, explains the laws relating
to sound waves and their behaviour, and then describes the
various types of instrument in common use. Full details are
‘ ———— given of the ribbon, moving-coil, crystal and
ILIFFE | condenser microphones used by the BBC in
—— 1 recent years. 135s. net. By post 15s. 5d.
Obtainable from all booksellers or direct from :—
DORSET HOUSE, STAMFORD STREET, LONDON 8.E.l

I

Index to Advertisers
PAGE PAGE PAGE
Advance Components, Ltd.. ................. 10 Griffiths, Gilbart, Lloyd & Co., Ltd............. 22 Rubber Bonders, Ltd....................... 22
All-Power Transformers, Ltd. . . ooq
Appointments Hunt, AH,Ltd....................... Coveriv  Salford Electrical Instruments, Ltd........... 10
Automatic Coil Winder & Electrical Equipment Standard Telephones & Cables, Ltd............. 7
€Co, Ltd...i..iviniieiiiinneiinninnnnnnss 25 Jay Developments.................oovuun.n. 12  Steatite & Porcelain Products, Ltd............. 13
) Sullivan, H W, Ltd.....................0... 14
Belling & Lee, Ltd....... PRI RRT PR 4 Lyons, Claude, Ltd..............oovneeenn... 1
British Insulated Callender’s Cables, Ltd......... 9 Telegraph Condenser Co., Ltd., The...... Cover iii
British Physical Laboratories................ 12 Marconi Instruments, Ltd................... 11  Telegraph Construction & Maintenance Co.,
Brookes Crystals, Ltd...... ................ 12 Marconi Wireless Telegraph Co., Ltd........... 5 Ltd, The........covuriiiininnenannnanenns
Bullers, Ltd...............ccooiinnee. Cover ii  McGraw-Hill Publishing Co., Ltd............. 25 Telephone Mfg. Co., Ltd.............vvunnnn 21
- > McMurdo Instrument Co., Ltd............... 20
Cleaver-Hume Press, Ltd S22 Muithead & Co, Ltd 6 Viscose Development Co., Ltd................ 23
Edi Swan Electri ., Ltd., The........ .17 Mullard, Ltd............... .
Enﬁ:’:‘.ﬂ‘l‘ ‘::)ldeics, nftﬁ? .......... e. ________ 2 O 3 A ) B B 6 806 0000 80060000680 A06A0a o 6d 20 Wayne Kerr Laboratories, Ltd.,, The........... 26
Webb's Radio...............cooviiinn., 26
Foyle, W. & G, Ltd........ ................ 24  Oxley DevelopmentsCo., Ltd................. 24  Wego Condenser Co., Ltd..................... 8

Printed in G;eat Britain fbr the Publishers, Iliffe & Sons, Lid., Dorset House, Stamford Street, London, S.E.1,

at The Baynard Press by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9,

(X
=3

WIRELESS ENGINEER, JANUARY 1953



‘VISCONOL’ CATHODRAY

FOCUS ON
LEADERSHIP,

The utmost
for the highest

The increasingly high voltages encountered in
television receivers and allied equipment demand
outstanding features in condenser design to ensure
dependability and long service life.

The  Visconol’ process—exclusive to T.C.C.
—gives maximum stability to the dielectric and
enables it to withstand sharp-front, short-time
surges. The leakage-path between high and low
potential terminals is the maximum possible and
flash-over is virtually eliminated.

The fact that T.C.C. ¢ Visconol’ Cathodray
condensers arc consistently used in leading
equipments is indisputable proof that in every
respect they are completely reliable under the
most stringent conditions of operation.

Ma\;(‘."\:\/o::'g Cap. in T.C.C. Max. Height  Max. M°S"!:3"g PLriis:!e

SPECIALISTS (at 68gC) F Type No. above Chassis Diam.] Diameter Each
I N 6000 0.001 CP55Q0O P 3" | 2B.A. 6/~

6000 0.0t CP56QO PR 13" | 0B.A. 10/-

CONDENSERS 7000 0.1 CPS8QO 537 ! > |2 whie.| 20~
12500 0.0005 | CP56VO | 2%~ 13" [ 0B.A. 10/~

SINC E I 906 12500 0.001 CP56VO 2% I 13" | 0B.A. 10/-
15000 0.0005 CP56WO ‘ 2% [ 13 0B.A. 10 -

15000 0.00! CP56WO 2% 1% 0B.A. ‘ 10/-

18000 0.002 CP57X0O 58" ' 127 | 2” Whit. 18-

25000 0.001 CPS7THOO 537 | 137 3"Whit.!| 18-

75000 0.0005 ' CP59ROO [ 217 2" Whit. 350

DETAILS OF COMPLETE RANGE AVAILABLE ON REQUEST

THE TELEGRAPH CONDENSER CO.

RADIO DIVISION
NORTH ACTON - LONDON - W3 - Telephone: ACORN 006!

LTD
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WIRELESS
ENGINELR

Mica capacitors designed and built to
‘handle R.F. power are available in a variety
of housings and sizes. The range includes
open clamp construction and stacked mica
types in porcelain or metal tank containers.

The standard range of metal tank
types covers four sizes of cast aluminium
<containers and is extended with steel and
non-ferrous tanks.

A greatly improved Mark 51 version
of the nunT-INGRAM (Mycalex product) type
of R.F. Capacitor is mnow available, [ull
details on request.

The very special nature of these types,
however. means that to provide for efliciency
and economy in use. specific  designs must
often be prepared to meet individual needs.
Hunts specialise in such work and enquiries
from designers are most welcome.

REGISTERED TRADE MARK

HUNRES

CAPACITORS

THE TRADE MARK OF RELIABILITY

ESTABLISHED 1901

Pty L LAMP tuNSTRECTION

rEres 134 avn LTS
{lternative to oil filled tanks

Sorhandling considerable R.F.
Power in limited space.

PORCEIGLN ¢ 15kD trrE LT6
Range includes ratings up 10
10 kb A and D.C. ) oltages
up to 10 k) peak.

MET L TANA 1k rE Lid—oil
Jilled  far application where
the R.F. conditions execed

10 k11,

A. H. HUNT (Capacitors) LTD. WANDSWORTH, LONDON, 5.W.18 BATtersea 1083




