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GECALLOY NF ALLOY 'POWDER
Is ‘now used for. practncaNy all_radio cores being. manufactured‘

this: country. ‘It is ‘an all-British Product, the result. of
ktensive research and development work carrled out during
e’ last 15 years,

he use. ofa finely divided. alley éf hlghi,magnetlc quality represents

"~ a further. advance 'm the science of Magnetic Powder metallurgy

in comparison with 4 | the various ‘grades of “iron. powder,
most ‘of which, previg .

av 'been -imported.

£

MAIN ADVANTAGES of
GECALLOY NF ALLOY POWDER"
and RADIO CORES.

Higher permeability,

- Higher particle specific resistance,
Lower Eddy Current Loss.
Non-rusting.

Please send your enquiries to:—

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS, SALFORD, 3. Telephones : BLAckfriars 6638 (6 lines). Telegrams and Cables : * Sparkless, Manchester "’

PROPRIETORS: THE GENERAL ELECTRIC Co. Ltd., OF ENGLAND &
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Vith the VARIAC . . . the right voliage every time

Thousands of enthusiastic users testify to the general usefulness of the VARIAC* con-
tinuously adjustable auto-transformer for use in hundreds of different applications where
the voltage on any a.c. operated device must be set exactly right. :

The VARIAC is the original continuously-adjustable, manually-operated voltage control
1 with the following exclusive features, which are found in no resistive control.

1‘- [ ] EXCELLENT REGULAT'ON»—Output voltages are independent of load, up to the full load rating

of the VARIAC.
® HlGH OUTPUT VOLTAG ES*VARIACS supply output voltages 15% higher than theline voltage.
é

® SMOOTH CONTROL-—The va RIAC may be set to supply any

absolutely smooth and stepless variation.
® H IGH EFFICIENCY———Exceptionally low losses at both no load and at full power,

"‘ e SMALL SIZE—VARTACS are much smaller than any other voltage control of equal power rating.
e LINEAR OUTPUT VOLTAGE——Output voltages are continuously adjustabl

4 of a 320 degree rotation of the control knob.

§ [ CALlBRATED DIALS—-VARIACS are supplied with reversible dials which read directly in output

|

)

predetermined output voltage, with

e from zero by means

voltage from zecro to line voltage or from zero to 15% above line.

o SMALL TEMPERATURE REISE—Less than 50 degrees C. for continuous duty.
[ ] ADVANCED MECHANICAL DESIGN_Rugged construction—no delicate parts or wires,

VARIAGCS are stocked in fifteen models with power ratings  * Trade name VARIAC is registered No.
from 170 watts to 7 kw ; prices range between 70/- and 980454 at The Patent Office. 'V ARIACS

] : are patented dev British Patent 439,5
/ £32:10:0. Instant deliveries can be arranged on 1A igsufsw ém;‘,’;}?gadfé 15;,,5;‘;,‘;;‘ 49,567
Priority.

Write for Bulletin 424-B & 742 for Complete Data.

v

ELECTRICAL AND RADIO LABORATORY APPARATUS ETC

180, Tottenkom Court Road. london, I, [ and 76,0100A1L ST. 1IVERPOOL, 3, LANCS,

e
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Y e RIGHT FROM THE START |

Silentbloc alone provides complete insulation from vibration with |
the least amount of rubber—they always have done. !
No changes, drastic or detail, have been needed in Silentbloc
Anti-vibration Mountings.  Their exclusive design and construction
retains for them their position of the most consistently reliable
medium of insulation from vibration.

Economic necessity sustains scientific choice.

s slmpucnv c
NO VIBRATION
LUBRICATION
OR WEAR

FOR MECHANISMS IN

RECORDING, PRODUCTION, TRANSPORT, MENINC

Booklets explaining these facts are available for the asking.

Telephone !

SILENTBLOC LTD., Victoria Gdns., Ladbroke Rd., Notting Hill Gate, W.11  ;.zx s e

WIDE-RANGE |
TRANSFORMERS

TYPES D-106 and D-139
FOR MODERN COMMUNICATIONS EQUIPMENT.

e FREQUENCY CHARACTERISTICS. e SCREENING. . |
Practically linear from the lower audio  All types double screened against

frequencies to over 100 Kc/s. electromagnetic and  electrostatic
(See representative curves) 3
interference.

e IMPEDANCE RATIOS.
Many impedance ratios are available, ® DIMENSIONS,
from1:1 to 500: 1. 28" X 34" x 3" high overall.

e POWER,

Types D-139 will handle up to one

watt AC power above 40 c.p.s. ; ian i of ;
Types D-106 are designed as input Full 1r'1format1on 1S glven in f
and interstage transformers where Bulletin B-538-A which will |
the power is negligible. gladly be sent on request.

'MUIRHEAD

— —

e WEIGHT 24 1b.

MUIRHEAD & CO. LTD., ELMERS END, BECKENHAM, KENT. BECKENHAM 0041-0042

FOR OVER 60 YEARS DESIGNERS & MAKERS OF PRECISION INSTRUMENTS
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Vals and ugar

To the industrial chemist sugar is a product | In every branch of industry and research, pro-
]

requiring constant and careful analysis to maintain | blems constantly arise demanding more exacting

the prescribed standard of quality. One of the tests | standards of comparison, more sensitive equipment,

is to determine its “ash content’, and a method in | and closer control of industrial processes.

common use is to compare the electrical con- In many cases the answer is to be found in the

ductivity of a prepared solution against a known application of the radio valve — and that is where
3stemdard by using a balanced bridge circuit— | Mullard come into the picture with the right valve
?and there are Mullard Valves for this purpose. for the purpose.

MULLARD

THE MASTER Y ALVE

A Valve for Every Purpose

DOMESTIC - COMMERCIAL - INDUSTRIAL - SCIENTIFIC - MEDICAL - EXPERIMENTAL
THE MULLARD WIRELESS SERVICE CO. LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. (3579
!

1
i

|
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C MODEL 160, B smagevcs oo

© MODEL 170, [ yiiapaes momosssmen

MBDEL'110,  [stimsio peonoonsiSing

INSTRUMENTS LTD
21 JONN STREET. BEDFORD ROW.LONDEN W.C.I TELEPHONE CHANCERY 8765

@?myé—ﬁmq/e-m}dqp/da@ allanting - Hewletl-Packard

One Hundredth Part ACES DEVELOPMENT

of One Degree! o
The 12" diameter dial is engraved with 900 divisions
over an angle of 180°. With the aid of the vernier
scale and magnifying glass, readings can be taken to OIS AU RO ?,
one twentieth of a division, giving an accuracy of HIGH FREQUENC‘T ;
5055 = 0o Of a degree. Just one of the refinements IRON CORES ‘

of Rediffusion equipment.

REDIFEUSTON soasso ‘i

A subsidiary of BROADCAST RELAY SERVICE LIMITED

b ey

ACES DEVELOPMENT CO. LTD.

DESIGNERS & MANUFACTURERS of COMMUNICATION EQUIPMENT 37, CITY ROAD MANCHESTER, 15
Victoria Station House, Victoria St., London, S.W.I (Phone Victoria 8831) Telephone: Central 1515,

i S
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Aunother Eimac Aclievement!

Hlustration shows typical application of — solves a Tough

electromagnet actuating coil to Vacusurm o
Relay. In certarn installations outside Bl t [
ectrical
X Problem

fask overs are eliminated by use of ball
<0 Handling 20,000 volts RF potential with this Eimac vac-
vum relay is as easy as turning on your living room lights

sype connectors,

wer

Over two years ago Eimac engineers developed this strange look-
ing vacuum valve which has been seeing service ever since. It is a
single pole double throw relay used for many high voltage switch-
ing applications. Although the coritact spacing is only .015", no
arc-over is experienced inside the valve. Changes in air pressure
and humidity, such as encountered in aviation, have no effect on
the breakdown within the relay, because the contacts are in vac-
uum. Actually a flash-over will occur across the outside terminals
before breaking down within. A tribute to the high degree of vac-
uum actained on Eimac pumps.

This development is a direct outcome of the far-reaching ad-
vancements made possible through the Eimac technique olgvac—
aum valve construction. A typical example of why Eimac trans-
mitting valves are first choice of leading engineers throughout
the world.

Follow the leaders 1o Eimae Valves

Mannfactured by
EITEL-McCULLOUGH, INC.
San Bruno, California, U. S. A.
Export Agents: FRAZAR & CO.,LTD..301 Clay Sc., San Francisco, Calif., U.S.A.

Gruelling tests make certain of berformance
capabilities. This test places an RF potential of
20,000 volts across the contacts spaced at only
015" from the grounded pole piece. Close-up
shows corona which occurs externally when
extreme vollage is applied although no arc.
over is experienced on internal contacts.




BELLING & LEE LTD

|| CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX
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T'here are Woden Transformers of all types from 10 VA—IO kVA.'

' | TRANSFORMER CO.
Thornley St., Wolverhampton

Tel.: Wolverhampton 22829

MAKERS OF TRANBFORMERS, POWER ] ACKS & SPECIAL RECEIVING & TRANSMITTING APPARATUS

BOONTON

MODEL 170-A Q-METER

The latest and improved type, designed
to extend range of measurement to
200 Mec.

BOONTON

SIGNAL GENERATOR for
FREQUENCY MODULATION

Standard frequency ranges | to 10 and

T S g, =

41 to 50 Megacycles. (Special ranges
to order.)

Also products of : \!
BALLANTINE LABORATORIES INC.
MEASUREMENTS CORPORATION
TRIUMPH MANUFACTURING CO.

SOLE AUTHORIZED BRITISH AGENTS

A:HRadio Lta

2! Buchanan Buildings, 24,Holborn, London,EC!
\ Phone: Holborn 7394 Grams: Tungsol, Smith Londor

B A N S S i

o i o
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Elecfricél Standards for

Research and Industry
Testing and Measuring Apparatus

T T e, T TR Ty e e it

WAVEMETERS

RS TRy T T TS

ALL TYPES—ALL FREQUENCIES—ALL ACCURACIES

BRIDGES. Capacitance
Inductance
Resistance

RESISTANCES

for Communication Engineering | NDUCTANCES

CONDENSERS

OSCILLATORS

H. W. SULLIVAN

— LIMITED —
London, S.E.15

Tel. New Cross 3225 (Private Branch Exchange)

‘AVO’
| PRECISION

Regd. Trade Mark.

TESTING INSTRUMENTS

British Made

o RS il P, A TR g

The MODEL 7 46-Range Universal
AVOMETER

Electrical Measuring Instrument

A self-contained, precision moving-coil instru-
ment, conforming to B.S. Ist Grade accuracy
requirements.  Has 46 ranges, providing for
measuring A.C. & D.C. volts, A.C. & D.C
amperes, resistance, capacity, audio-frequency
power output and decibels. Direct readings.
No external shunts or series resistances. Pro-
vided with automatic compensation for errors
arising from variations in temperature, and is
protected by am automatic cut-out against
damage through overload.

Also available :—

Model 7 Resisiance Range Extension Unit
(for measurements down to 1/100th 0hm).

The 40-1ange Universal AvoMeter
The Universal AvoMinor
a etc., etc,

? @ Write for fully descriptive literature and current prices.
§2

roprietors and Manufacturers :—

THE ¢ AVO’
TEST
BRIDGE

A self-contained so-cycles measuring bridge of exceptional
accuracy and utility, Provides for the direct measurement
of all normal sizes of condensers and resistances. Accuracy,
except at the extreme ends of the range, is better than 5%,.
Facilities are also provided for condenser power factor measure-
ments and leakage tests. Inductances from 0.1 Henry upwards
can be checked against external standards. It may also be
employed as a highly efficient valve voltmeter indicator for
the measurement of both audio and radio frequency voltages.

CAPACITY: RangeC.r—000005 uF to ‘005 uF.
Range C.2—'0005 uF to 5 uF.

Range C.3——05 uF to 50° uF.
RESISTANCES Range R.x— 5 ohms to 5,000 ohms.
Range R.2— 500 ohms to 500,000 ohms,

Range R.3—50,000 ohms to 50 megolms,

kAUTOMATlC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD., Winder House, Douglas Street, London, S.W.1. Phone : Yictaria 3404-7

., TR TSI TR, e P AT Nl
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| DuMONT | > ¥i=]
Z NEW/TYPE 208 OSCILLOGRAPH % THE HARBORO' RUBBER (0., LTD., MARKET HARBOROUGH E
I e IR
% We have represented the Allen B. DuMont %
% Company for well over 10 years. This %
% company was the first to introduce a %
% versatile commercial high quality Cathode- %
% Ray Oscillograph Assembly and has always % |
/ maintained a leading position in this /
/ / ‘
% branch of the electronics field. Their % !
% range is now absolutely comprehensive—one % f
% item, illustrated here, is the latest type % 'f
% 208 Oscillograph. This is an instrument % VALVE »{'
% of outstanding performance and versatility, é —_— b
_ fitted with a 5in. tube of i n- 7 < ;
% StrSCtiO‘:llvlanl aérclelergtér-}o)attlgrlxllq R 'I?eole- % xBRmSH £ {{
tron.” R bering vly found b
% r;(’zilzzence wzmxi]inll fol; nooglrorge—‘e){ce}?tm’;o % \3
% remind you that full details are given in % J
% Bulletin 4540, free on request. % 2
o dmerated in Oscllographe s & Sovrndl |
% “]B.‘l’l V\’le alsto(distgi)i)utfe a qggrltéﬁy jf})utrn%lt(glr;tis, % Y
7 devoted to Cathode-Ray Oscillography.  If this / |
% interests you send complete details of your activitics % ;
| e e L {
;

e

180 TOTTENHAM COURT RD., LONDON, W.1
and 76 Oldhall Street, Liverpool, 3, Lancs.

vertoctlis

B e T T e R R
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MARCONI INSTRUMENTS LTD.
MARCON] | 4 Name—

and a Tradition

N the field of communication, Marconi is more than the greatest
name—it is a tradition. In the special application of instrument
design and manufacture, we are proud to maintain that tradition—

to lead in development and excel in construction.

During six of the most eventful years in history, the demand for our

L LD e S e

products has necessitated remarkable expansion and in the service O
( the nation, as a member of the Radio Industry of this.,r&ﬁ%,,‘gﬂ PRt
- Marconi Instruments is playing its full part. Vi ad B PN

) Engineers, scientists and the Services know that ou;’_‘"products are
| committed to them for many a day ahead; and that on Itheir acglf;ac 8
1 ¥ & I iy
) and durability they can confidently rely. : B=F g9 ?54’ ’
Many of our instruments are well known and of p -
we have others to-day—for obvious reasons we offer no d

A

are equally valuable. Our policy is still to give the be @F\;\@
) attention to your requirements. — T -
| e
*5
i
COMMUNICATION INDUSTRIAL, MEDICAL
TESTING APPARATUS = a & LABORATORY EQUIPMENT

ST. ALBANS, HERTS. Telephone: 4323

Lonst Mol
TRANSFORMERS \ |

|
i

Line Voltage Variations of

+ 18 9, reduced to 19,

Typical Specification :

Input Voltage 190-260 V. 50 ¢,
4 Output Voltage ... 230 v. + 1 %.
L Max. load ... 150 watts.

Input power factor over 90 %.

Prices on application.
Write for details.

VANCGCE | COMPONENTS .LTD

ROAD, SHERNHALL STREET, WALTHAMSTOW, LONDON, E.I7. Phone : LARkswood 4366 & 4367.
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RADIO ENGINEERING

ELECTRICAL
COUNTING

With special reference to counting

ALPHA AND BETA PARTICLES
By W. B. LEWIS. 10s. 6d. net

Numerous text-figures

Individual atomic and sub-atomic particles
may be detected if they are electrically
charged and possess sufficient kinetic energy.
When such particles pass through matter a
trail of charged atoms or jons is left in the
wake of the particle. One method of observ-
ing -this trail of ions is by its electrical effect,
and it is with this general method that this
book is exclusively concerned, a method
unsurpassed for the rapid accumulation of
data and for exact energy measurements.

CAMBRIDGE UNIVERSITY PRESS

September, 1942
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"LONDEX BATTERY
‘ CUT-OUT

TYPE LF/C
Simple, robust and sensitive.
Works in any position. Suit-
able for ships, vehicles and
stationary plants. Heavy silver-
to-silver contacts. No mercury
Ask for Leaflet 98/WE

LONDEX LTD.

MANUFACTURERS OF RELAYS .
\ 207, Anerley Rd., London, S.E20. "",5 97" J

LABORATORIES

PIONEER MANUFACTURERS
OF STATIONARY & MOBILE
FM EQUIPMENT

MOBILE FM RADIO

REASONABLE DELIVERY IF GOOD
PRIORITIES AVAILABLE

SOLE BRITISH AGENTS :—

LONG ISLAND NEW YORK

ANNOUNCE A NEW 25 WATT
SINGLE CHASSIS TWO - WAY

ELECTRONIC 24, STANLEY ROAD, |,
ENGINEERING HEATON MOOR,

STOCKPORT, CHES. |

SERVICES LTD. Telephone : HEA. 3107

e o s

. e e e

i
j
il

ELTON [VETALLURGICAL | ABORATORJES
— | 0

Liquip Stnver

Melting-point SOLDER from 70°C. or

electrical or radio purposes

PRE-WAR DELIVERIES

OVERSEAS ENQUIRIES INVITED

IPSWICH RD. TRADING ESTATE,
SLOUGH, BUCKS. Phone : Slough 20992

for metallising
CERAMIC, MICA, QUARTZ, or GLASS, Low

to

specification. Non-Corrosive Liquid FLUX for all

4
\
i

}
<)
§

|

"w|_ARGE DEPT. FOR WIRELESS BOOKS

FOYLES

- FINEST STOCK IN THE WORLD OF NEW AND

SECONDHAND BOOKS ON EVERY SUBJECT.
Catalogues Free. Books Bought.

113-125, CHARING CROSS ROAD, LONDON, W.C.2.
| Tel.: GERrard 5660 (16 lines). Open 9 a.m.—6 p.m., including Saturday.

for all applications.
Full details on request.

QUARTZ CRYSTAL CO., LTD,,

Piezo QUARTZ CRYSTALS

(Phone : MALden 0334.)  63-71, Kingston Rd., New Malden, SURREY.

\TANNOY/

Specialists in Sound Amplifying Equipment, Microphones,
Power Amplifiers, Loudspeakers, etc.
Also makers of Scientific Instruments.

TANNOY PRODUGTS (Guy R. Fountain Ltd.) W. NORWOOD, §.E.27

[

ESSLGR} (london) 15

Machining and Turning of Plastic Material, Bakelised
Fabric, etc.  Signal Lamp Caps in Plastics.

ALBION HOUSE, 201-3, CHURCH ST., LONDON, N.16.
aa—— 5!, Clissold 6247 .

P

Your
enquiries
are

inviled.
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HETERODYNE
OSCILLATOR

with exclusive B.S.R. features

Never has a commercial Oscillator been produced with such a
performance irrespective of price. Built to retain Its superiative

performance indefinitely.

}

8 Watts with under |9, total
Harmonic distortion,

-5} dia. Nickel Dials with
fow motion.

1 Output Impedances selected
by switch.

Aulti-range Rectifier Output

All stages checked by milli-
ammeter,

Hum Content lass than 0- 169,.

Alternative R.C. Output down
to 5 c.p.s.

Output within 4 0:5db. 20 to
15,000 c.p.s.

neter. 110/200/250 volts, 50 cycles. B _—
£67-10-0.
Model LOB0O.

MINGHAM SOUND REPRODUCERS LTD.,
“REMONT WORKS, OLD HILL, STAFFES. 'Phone : Cradley Heath 62123,

}

"Grams : Electronic, Old Hill.

Fixed Condensers with
Ceramic Dielectric. Small
size. Mechanically and
electrically stable.

A
A
i

\‘&
TN
i A
£ Y

Type approved.
Full details and advice gladly given.

UNITED INSULATOR CO. LTD.

12-20, LAYSTALL ST., LONDON, E.C.!]
] 'Phone : TERminus 7383,
'Grams : Calanel, Smith, London.

Contractors to G.P.O. and Government
Departments.  On A.LD. Approved List.
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THE SOLDER WIRE WITH 3 CORES =

OF NON-CORROSIVE ERSIN FLUX & S = :{
jill not be with you again until after Victory

1
It sounds like *‘coals to Newcastle '—but U.S.A., the home of cored solder, found it worth while to import British made Ersin Multicore—ths|
A.l.D. approved solder wire with three cores of non-corrosive Ersin flux, although Ersin Multicore, after paying freight and duty, costs American!
manufacturers fifty per cent. more than American made 'solders. Why ? With the correct, rapid soldering technique, H.R. or **dry’’ joints!
are impossible with Ersin Muiticore, and production is speeded up. Present conditions do not permit the export of Multicore to U.S.A., bus!
after Victory, U.S.A. manufacturers will, once again, be able to use ‘' the finest cored solder in the world." 3

K

i

{
{

i
|
?
; 5
3

TELEQUIPMENT CO. :: 16, The Highway, Beaconsfield, Buck

i

|
|
g
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THE REASON..

© o o the answer has been found in Bullers Low
Loss Ceramics to the problem of Dielectric
Loss in High Frequency circuits.

Years of laboratory research and development
have brought these materials to a high degree of
efficiency. To-day they are in constant use for
transmission and reception, and play a vital part
in  maintaining communications under all
conditions.

Made in Three Principal Materials

FREQUELEX—An Insulating material of Low
Dielectric Loss, for Coil Formers, Aerial
Insulators, Valve Holders, etc.

PERMALEX—A High Permittivity Material. For
the construction of Condensers of the smallest
possible dimensions.

i
]
:.>
!

=D

TEMPLEX—A Condenser material of medium permit-
tivity. For the construction of Condensers having a
constant capacity at all temperatures.

LOW LOSS CERAMICS

BULLERS, LTD., THE HALL, OATLANDS DRIVE, WEYBRIDGE, SURREY
Telephone : Walton-on-Thames 2451, Manchester Office : 196, Deansgate, Manchester,

e R TGN S8 e e e s R
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ZE_.’ employment of specialised new

equipment, and progressive improve-

THE DEMAND for Frequentite, 1
which possesses outstanding properties
of Low Loss and High Mechanical
Strength, continues to increase rapidly

ments in manufacturing technique.

w
=
=

supplies of the most intricate
designs can be delivered promptly,
and all manufacturers are invited}

of years by extensions to plant, the ¥V==== to write for Catalogue No. S.P.10./

 e————
—
=

»
iy

—and to be met. Production capacity :
has been stepped up over a period

f
I
!

- [1
The Pioneer British-Made Low Loss Ceramic {

STEATITE & PORCELAIN PRODUCTS LTD.

Telephone: Stourport 111 Head Office : STOURPORT-ON-SEVERN, WORCS. Telegrams : Steatain, Stourp:;;

e

e e,

P ey
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Editorial
Research and Research Workers

HE demands of war bring forth many
T expressions of opinion concerning re-
search work, and more particularly
concerning the research workers—physicists,
engineers, chemists and others. There are
those who claim that our scientifically trained
men are not being used by the Government ;
those who know that many thousands of
them—well-known and eminent men, and
men who would be. eminent were their
work not of necessity kept secret—are work-
ing, and working to their utmost limit, to
complete research developments of vital im-
port to the prosecution of the war effort ; and
. there are even those who place the blame for
the war entirely upon scientific developments
and, therefore, wish to see all such work com-
pulsorily stopped and to destroy the men
and women who have collected and collated
the knowledge that has made the develop-
ments possible. :
The researches in question are being
carried out in the academic surroundings of
colleges and universities; in the various
Government laboratories and those of re-
search associations; and in the research and
development laboratories of industrial manu-
facturing companies. The first-mentioned
Places were once always associated with the
more fundamental researches into the laws
of Nature, but to-day are frequently engaged
upon much more practical and mundane
matters concerned directly with the needs
~of the Defence Services. In"this direction

their “work runs closely parallel and is fre-
quently carried out in association with that
of the various Government laboratories. The
third-mentioned field deals mainly with the
problems especially arising from the needs
of production of the munitions of war, be it
bomb-sight or radio set. Not the least among
these problems is that of the numerous sub-
stitute materials which force of circumstances
or the magnitude of the usage has compelled
into employment, either to replace materials
that are unobtainable or in short supply, or
to reinforce existing ones to meet the larger
needs.

Frequently, long and arduous research
has to be undertaken before a substitute
material can be approved for use in a com-
plex manufacturing process which has been
developed as a result of years of experiment
and experience. This fact would seem in
many instances to be'quite beyond the know-
ledge of the various control or licensing
authorities who apply a brake to the use of
special materials. It follows, therefore, that
when time is limited—as it almost invariably
must be when a long-used material needs sud-
denly to be replaced by another—only those
research workers thoroughly familiar not
only with the scientific aspects of the prob-
lem but conversant also with the commercial
processes associated therewith, can have any
hope of solving it in a reasonably short space
of time or in a manner which will enable
them to ‘“take a gamble’” with a reasonable
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chance of success when time does not permit
of the full investigation that ought to be
made.

The status of the research worker in these
various institutions and laboratories has often
been the subject of controversy. The inade-
quacy of the supply of suitably trained
workers! has given the less stable of them an
exaggerated view of their indispensability ;
but the true scientist’s love for his work rises
above such difficulties. It must not be over-
looked, however, that the ever more technical
and specialised needs of the present-day war-
time manufactures places. the production
managers more and more in the hands of the
technical workers and dependent upon them.

Wartime Problems

Two notable reviews of the problems of war-
time research have recently appeared, which
deserve especial mention—one in the United
States by L. A. Hawkins, of the General
Electric Research Laboratories at Schenec-
tady,”and the other by Sir Lawrence Bragg,®
the well-known physicist of the Cavendish
Laboratory.

One great difference between research work .

under normal peacetime conditions and those
existing now 1§ the much greater co-operation
that is necessary between different workers or
units. Wartime problems to-day are seldom
such as can be tackled by one worker, or
even by a team in one laboratory. They fre-
quently require co-operation between different
laboratories, either because these different
laboratories have workers with different ex-
perience or equipment, or because the magni-
tude of the work is such that a larger number
of researchers are needed adequately to deal
with it.

To bring the germ of an idea into practical
development so that it can be manufactured

and put to use by the Services may, and fre-
quently does, involve problems in many

normally quite unrelated spheres of work.
Radio equipment becomes tied up with gun-
nery, and electrical components with explo-
sives. These very diverse fields must be
brought together and co-ordinated by the

1 Journal I1.E.E., Vol. 88, Part I, pp. 425426
Dec. 194I.

2 Gen. Elec. Review, Vol. 45, pp. 323-325, June
1942.

3 Nature, Vol. 150, pp. 75~80, July 18th, 1942.
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technical staffs of a Government department
or laboratory who are controlling the develop-;
ment as a whole. Only first-class technically/
trained men can do this work—which par-
takes more of the nature of application
development than of true research work—
usually a true research worker—such as a
physicist—would not be so useful in this place
as would be an engineer, whose training has
been more on the lines of applying the results|
of scientific research to practical uses. Many|
of the sectional researches of these problems,
can be dealt with very successfully by the
research laboratories of the larger englneerng
companies; but in general the main work‘
of these laboratories lies in dealing with the|
more specific problems that arise when a de-|
vice reaches the production stage. These
problems are frequently numerous, since it
often happens that the component parts that
served well for the first experimental tests are
either not so suited for mass production or
cannot be prepared in sufficient quantities.
The problem of substitutes then again crops}
up. ]

This type of work can be done more effec-
tively by the researchers in the industrial
laboratories, since it is a type of work which
1s similar to their normal occupations. Pos-#
session of the type of mind best adaptable
to work of this character has, in fact, fre-
quently been the basis for the selection of
the staff of such laboratories. Not all physi-#
cists or engineers by any means can carry 1t
out successfully.

T

Co-operative Research
Merely because an individual has been|

technically trained—for example, as a
physicist, an engineer, or a chemist—does|
not fit him for all types of work in that
sphere. This fact is often overlooked by
those responsible for their employment.

This is sometimes a fault of research asso-'
ciations—particularly those with a wide range;
of activities—since their workers may have/
many and diverse aspects of a problem to!
deal with. It would often be better if tech-
nical staffs from industrial laboratories could)
go and work at times in the laboratories of&
the research -associations or of a university,,
to co-operate with a given problem, ratherL
than that the normal association staff Should
deal with it. §

{
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Some ‘effort has already been made in this
direction. Much more could usefully be
done.

An expression of disappointment has not
infrequently been made by industrialists re-
garding the results of research as affecting their
particular line of business. As there is ‘“ no
smoke without fire’” it would be well if all
who have the future welfare of the researcher
at heart could bear this in mind and seek
to eradicate the cause. Too often the fault
—if there is one—lies in a lack of appreciation
of the needs of the research worker. He can-
not produce results to order. He must have
free access to the work of others by actual
discussion and by study ; and, above all, he
must be reasonably free from frequent dis-
tractions from his proper work.

Research and Production

Only too often is the so-called research or
development laboratory of an industrial con-
cern cluttered up with the worries of the pro-
duction department. True, these worries
must receive attention, but they should pri-
marily get attention from an entirely different
staff to those carrying out research or de-
velopment work. There must be full co-
operation between the two sections, so that at
least all major matters come to the attention
of the development staff, particularly when
they concern the fundamentals of the manu-
facturing process.

It may be that in wartime the line of
demarcation above indicated must be erased
to a large extent ; yet, on the other hand, the

. need for it must never be overlooked if really

good and useful development work is to be
produced—particularly when the present
strife is over and thoughts can again be
turned to making some practical and peace-
ful uses of the many developments that have
been forced upon us by the war.

War tends to restrict fundamental re-
searches, which frequently must, from their
nature, extend over long periods. But it is
the fundamental researches which in the long
run yield the new developments in the com-
mercial fields. The physical research of to-

" day becomes the engineering development of

to-morrow.  Applied research, under the
rush of war needs, may yield greater poten-
tialities for revolutionary developments after-
wards than are often found“in the applied

research of peacetime. The much larger
scale on which such researches are made may
account for this.

The sacrifice that the scientist has to make
in leaving the alluring search for truth for
truth’s sake, and turning to the developments
of wartime devices, receives some special-
compensation in his knowledge that his war
effort, beyond its primary and all-important
purpose of contributing to victory over the
enemy, will in all likelihood yield things of
great value when peace returns. :

The late E. H. Shaughnessy

WE record with regret the passing on
July 29th of E. H. Shaughnessy,
OBE. MIEE, who, in his varying
capacities in the Post Office engineering
department, played a large part in the
development of national and international
wireless communications.

He was born in 1871 and entered the
Post Office as a telegraphist at the age of
16. After obtaining a wide experience
in most branches of telecommunications
engineering he became head of the wireless
section of the engineering department in
1913. He was appointed Assistant Engineer-
in-Chief of the Post Office in 1925 and
retired in 1931. His activities in the world
of wireless were not confined to the Post
Office. He was a member of the Radio
Research Board and served on several com-
mittees of the British Standards Institution.
He was a delegate to the Inter-Allied
Technical Conference on Wireless Telegraphy
in Paris in 1921 and to the International
Radiotelegraphic Conference held at Wash-
ington in 1927. He was a member of the
Council of the LEE. and a past-chairman
of the Wireless Section.

Mr. Shaughnessy will perhaps be best
remembered for his part in the construction
of the Rugby wireless station. The design
was entrusted to a technical commission of
which the late Lord Milner was chairman and
Dr. W. H. Eccles, Mr. Shaughnessy and
Mr. L. B. Turner were members. The com-
mission recommended a valve transmitter,
although at that time no high-power station
of this type was in existence, and Mr. Shaugh-
nessy, as executive member, was responsible
for the construction.
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Harmonic Distortion in Audio-Frequency

Transformers.—1" .
By Norman Partridge, Ph.D., B.Sc.(Eng.), AM.LE.E. e

( Abstracted from a thesis approved by the University of London for the award of the degree of Doctor of Philosophy) T

audio-frequency transformer is that

it shall not distort. It is well known
that the non-linearity of the magnetic pro-
perties of the core materials in common use
gives rise to harmonic distortion. Yet, as
far as the writer is aware, there exists no
recognised procedure by means of which
the magnitude of this distortion may be
calculated. Neither has a ‘‘ distortion co-
efficient ’ been associated with magnetic
materials whereby their relative merits or
demerits in this respect might be judged.

ONE of the primary requirements in an

| CURRENT

Fig. 1.—Typical relationship between the in-
stantaneous no-load curvent and flux density.

The research about to be described was
undertaken with a view to mitigating this
technical deficiency. The outcome has been
the discovery of many important facts con-
cerning transformer distortion together with
the introduction of an essentially practical
method of treating relevant problems.

* MS. accepted by the Editor, May, 1942.

t Typescript copies of the original thesis are

contained in the library of the University and in
the library of the Institution of Electrical Engineers.

The relationship between the instantaneous f

values of the no-load current drawn by a|
transformer and the flux density within the !
core of the transformer can be represented
graphically by a curve having the general
form shown in Fig. 1. If the magnetic
circuit be a closed one, this curve will |
approximate to the well-known hysteresis ;
loop, but will depart from it to an extent)
dependent upon the current component;
associated with the eddy losses.
If an alternating voltage of sine wave-|
form be applied to a winding having negli-/
gible resistance, the resultant flux will also!
have a sine wave-form. It follows from the;
relationship indicated by Fig. 1 that the
no-load current will not be sinusoidal but
will contain components at the harmonic)
frequencies. Conversely, if an alternating}
current of sine wave-form be caused toj
traverse the winding, it is evident that the§
wave-form of the flux will be something other
than a simple sine curve. Since v oc dB/dt, ?
the harmonic content of the counter emfﬁ
induced in the transformer winding will be
greater than that of the flux within the core. g‘
The former condition mentioned above is|
approached when the impedance in series:
with the sine wave source and the trans-|
former is negligibly small. The latter con-|
dition will arise in the presence of a linear|
series impedance of infinite magnitude.
Audio-frequency transformers normally func-
tion between these limits, the magnitude of.
the series impedance bemg comparable with!
the magnitude of the impedance of the)

T

=i

-transformer winding. Hence both the no+

load current flowing through the w1r1d1ngi
and the voltage across its terminals w1111
contain components at the harmonic fre
quencies of the source. Expressed in another
way, the distorted no-load current will glve’
rise to a distorted voltage drop across thel
series impedance which will be reflected|
in the voltage across the transformer. Iu

(;

W -
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is clear from this that the resistance of the
transformer winding must be regarded as a
part of the external series impedance.
Consider the general case of an unloaded
transformer. Let Z; (see Fig. 2) be the
impedance (not reactance) of the transformer
coil at the fundamental frequency, excluding
the resistance of the winding. Also let

(

IT Z¢ v ‘Fig. 2.—Low-frequency
civcuit employing an
unloaded transformer.
Z, is a mnon-linear

impedance. -

SINE WAVE
SOURCE

Zs

I and V be the r.m.s. values of the current
through the coil and the voltage across it
respectively. These will be made up of
fundamental components I, and V,, plus
a series of harmonic components which can
be represented by I, and V), for any one
harmonic frequency. Since the total har-
monic voltage in the source is zero, it follows
that at any one harmonic frequency. the
voltage across the coil (V}) must be equal
and opposite to that across the series im-
pedance, namely — I,7Z,, where Z; is the

- series. impedance at the harmonic frequency

under . consideration and includes the re-
sistance of the transformer winding. There-
fore -—

Vh = I)LZS
also  V,= I,Z;

I/h _ Ih ZS i
hence V—f_-_Tf.ff .. .o (n)

We thus have an expression for the frac-
tional voltage distortion at any one harmonic
frequency in terms of the fractional current
distortion.

The effect of a load upon the secondary
of the transformer can readily be deduced.
A modified circuit is shown in Fig: 3 where
the load has been transferred to the primary
in accordance with known and well estab-
lished principles. Let the current flowing
from the source and through Z, be I ';.at the
fundamental frequency and I’, at any one
harmonic frequency. ~If the corresponding
currents through Z; remain 4, and I, as

before, the currents through Z, will be
I't — Iy and I’), —- I, at the fundamental
and harmonic frequencies respectively. Let

¢ be the r.m.s. voltage of the sine wave-

source. Then :(— 4
e =" +1')Zs+ VitV

=1y Zs+ V; -+ I,hzsﬂ~ Vi

The value assigned to Z; must be that

appropriate to the frequency of the current
(I'y or I';) with which it is associated.

Since the total harmonic voltage present
in the source is zero, it follows that :—

0 = I,hZS ‘*“ Vh
or V,=— 1,2
Again :—
e= ", +I')Zs
=1+ Iy —1)Z,
=1Zs+ Z,) — I;Z,
1 (Zs+ Z) — 1,2,
therefore
o=1I(Zs+ Z,) — I, Z,

(vector eqn.)

or
Z
I, =17, -— =& _
L M7+ 7,
hence
AV
V,=—1, Jo== — ], s 2572
h h ~8 h ZS _F ZL
- - IhZ
I
where — :i ~{—i . (vector sum)
Z Zs Z
r £
1.
I-f+1h1 wzf Vi+Vh J:_T Z.
n
e =

Fig. 3.— Equivalent circuit
employing a loaded tyans-
Jformer. The load has-been
transferved to the primary.

1?+l’hT Zs

Remembering that V,; = 1,7, the frac-
tional voltage distortion at any one harmonic
frequency is seen to be :—

v, I, Z

v, 71,7 .. .. oo (2)

Equation (2) is of fundamental importance.
Comparing equations (1) and (2) it is evident

B
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that the case of a loaded transformer can be
reduced to the simpler case of an unloaded
transtormer by substituting an equivalent
series impedance equal to that of the actual
series and shunt impedances taken in
parallel.

It may be noted in passmcy that :—(a)
The value to be assigned to Z in equation
(2) must be determined vectorially. (b)
When the load and/or series impedance is
non-resistive, Z is variable with frequency
and the value allotted to it in equation (2)
must be that corresponding to the particular
harmonic frequency being considered. (c)
When it is required to express only the
relative magnitude of the harmonic voltage,
either fractionally or as a percentage, the
minus sign in equation (2) will have no
significance and only the magnitudes of the
various vector quantities involved need be
taken into account.

It is known that the distortion of the no-
load current (I,/I; when Z =o0) drawn

' by a transformer is a function of the peak

flux density (B,) within the core material.
We have seen that 7,/I; is also a function
of Z, becoming zerc at any value of B,, when
Z is infinite. This dependence of I,/I; upon
two independent variables renders equation
(2) unsuitable in its present form for general
application to practical problems. But it
can be applied to a certain limited group of
problems including all those cases where Z
is very small by comparison with Z,. The
fractional distortion of the no-load current
when Z = o, which is easily measured and

plotted as a function of B,,, can be accepted

as remaining substantially unaltered when

Z is ﬁmte but Very qmall Therefore we;-j

Ve L Z . Iz (—§é
v, T1,7,~"1, 7 - Q)
The symbol Iz has been used to denote;

‘the particular value of I, when Z =o,

The difference between the true current
distortion (I,/I;) when Z is finite and the|
known current distortion (Iz/I;) when Z =o,
will determine the degree of approximation/
involved. |

The validity of equation (3) cannot be!
doubted so long as the ratio Z/Z, remains,
extremely small. But there appears to be;
no way of deducing the limiting value of thlS[
ratio above which the equation will cease|
to be of practical use. The writer therefore;
approached the problem experimentally by:
studying the behaviour of the equivalent;
circuit shown in Fig. 2 with a view to dis-,
covering the extent of the dependence of
equation (3) upon the value of Z/Z,. |

The possible scope of such an enquiry
extends almost indefinitely. In order tojf
simplify the work and to ensure that the;,‘
results should be of the greatest practical
value, limitations were imposed in accord-
ance with the following six considerations : 2

(x) Core Material.—The most urgent need;
for information concerning transformer dis
tortion appears to be in connection withy
large output transformers where the tendencyy
is towards the employment of high flux
densities at the lowest considered frequency;
Therefore silicon steels were selected forf
examination and Table I lists the partlculaI
grades studied.

TABLE I 4

_SiLicoN STEELS* EMPLOYED FOR THE TESTS

Sheet Max. Loss in
Trade Silicon Thick- watts/kilo. Spec. Spec. Equivalent Material by
Name Contentft ness f = 50, Resist. | Gravity
(Per cent.) (in.) B,, = 10000 Sankey Armco
Vicor 3% 0.020 1.26 56 7.5 — —
. Silcor 1 4 0.014 - 1.30 56 7.5 Super Stalloy Tran-Cor II.
- Sileor 2 . 33 0.014 . 1.40 56 7.5 Stalloy Tran-Cor I.
Silcor 3 2% 0.018 2.14 41 7.5 42 Quality Special Elec.
Silcor 4 1 0.018 3.17 18 7.5 Lohys Armature.

"Note.—Vicor is subjected to special rolllng and annealing processes, and was obtainable only ik
one thickness 0.020in. This material is unobtainable at the present time. ‘

- * Manufactured by Magnetic and Electrical Alloys, Ltd., of Wembley.
1 The figures quoted for the silicon content were supplled by Magnetic and Electrlcal Alloys.
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(2) Form of the Test Specimen.  The considerably fess than § per cont,  Henee

investigation relates primarily to transformer
technique rather than to the properties of
magnetic materials as such.  Henee a typical
transformer stamping (M. & E A, No. g
was used in place of the usual ring sample.

(3) Range of B~ The behaviour of iron
at low flux densities has been studied colee-
where (sec E. Peterson, Bl System Technieal
Journal, Vol. 7. pp. 762 7a0h, October 1928,
and J. W. L. Kohler, Piulips Teckmeal
Revicio, pp. 193-200, Julv 19371, The present
experiments  were  therefore  designed o
extend the upward limit to peak flux
densitics of sav 10.000 lines per sq. cm.

(4 Naturc of Z. 1t is venal to spearfy
the performance of transformers (and  of
AF. amplifiers, eteo with reference to a
resistive load.  Also 7 i< i Practice very
often substantiallv resistive. Heonce /7 wan
tentatively  represented by a pure g
sistance (R .

{51 Range of R 7,0 The bass attenuation
{ a transformer is determined by the factar

[y Tt v not of immediate mterest to
study the harmonic distortion prochuced by
transformers whose  bass  attenuation s
bevond practical acceptance 1 5 db b
taken as the limit of attenuation. the masi-

in all practical cases the peak fux density
within the rare can e estimated from a
knowledge of the rmos, value of the funda-
mental voltage across the transiormer col,
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a 1in. stack of No. 4 (M. & E.A.) stampings
wound with the required turns of enamelled

copper wire. An electrical wave analyser
(Marconi-Ekco Instruments, Type TI455)
was employed to measure the voltages
appearing across R at the fundamental and
harmonic frequencies from which the corre-
sponding currents are deduced. The wave
analyser was also used to measure the
fundamental voltage (V) across the test
sample from which the peak flux density
is computed.

Measurements were recorded at nine
different values of R/Z; between o and 1 at
each of a number of selected peak flux
densities. The procedure consisted of setting
R to the desired value, adjusting the voltage
of the source until the peak flux density
within the sample attained the required
value and then observing the magnitudes
of the voltages appearing across R at the
fundamental and harmonic frequencies.

The results of one series of tests upon a
sample of Silcor 2 at a constant peak flux
density of 1,400 lines per sq. cm. are set
out in Table II. These results are presented
in a different form in Fig. 5 (b). Here the
harmonic currents when R is finite have
been expressed as a percentage of their
values when R = o and plotted against R/Z;.
The curves thus focus upon a common
origin and the result of the test can be
viewed as a whole. Further tests upon
Silcor 2 at constant peak flux densities of
430, 3,500, 4,300 and 8,500 lines per sq. cm.
are also shown graphically in Fig. 5, while

September, 1942

peak flux densities of 430, 3,500 and &,500
lines per sq. cm. are shown in Figs. 6 and 7

respectively. An analysis of the various ;

o,

N =d
160 Bm 30 st
(a) sof
8o}
°k
o Bm=1400 15t
(b) seof 7th
9th
80f 5th
3rd
O/ B
o -
5 m=3500 .
" (c) seof
8o}
3rdsthgyth
7th
O/ R
o Bm=4
too m=4300
(d) so}
sof
ard
v oth sth g7th
o =
100 Bm=es00 15t g 5th
(e) oof
so} 3rd
oth 7th
r
o 02 o4 o6 o8 10
RIZ¢

Fig. 5.—Showing the relationship between the
magnitudes of the harmonic currents and R|Z,
at constant peak flux density. Curves derived

2L

I

tests upon Vicor and Silcor 4 at constant from Table I1. (Silcor 2).
TABLE III
CURRENT ANALYSES WHEN R|Z, = o.
Peak Flux Harmonic Current Per Cent.*
Material Density Reference
Lines per sq. cm. 3rd 5th 7th 9th
Silcor 2 - 430 6.3 1.5 0.5 0.2 Fig. sa
" 1400 - 11 2.0 0.8 0.4 Fig. sb
A 2500 17 2.6 1.1 0.5 Fig. s5¢
= -, 4300 19 3.0 1.2 0.6 Fig. s5d
. 8500 30 5.0 1.6 0.8 Fig. se
Vicor 430 4 1.6 0.6 0.15 Fig. 6a
. ) 3500 13 1.7 0.5 0.2 Fig. 6b
. . 8500 26 4.5 1.2 0.4 Fig. 6¢
Silcor 4 430 - 7 2.0 0.6 0.3 Fig. 7a
o, 3500 14 3.0 1.0 0.5 - Fig. 7b
" 8500 . 2 I 5.5 1.6 0.9 Fig. 7¢

* The harmonic currents are expressed as percentages of the fundamental and nof of the total (r.m.s.) |

current. Thus the fundamental is always 100 per cent.

.
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no-load currents when R/Z, =0 will be harmonic frequency taken alone. Expressed
found in Table III. symbolically :—
The 1nvestigation achieves the result O RN IR ey e S— I

expected from it and equation (3) is thereby
rendered capable of practical application.
For example, at a peak flux densitv of ;300
lines per sq. cm. the values of [4//,
applicable to Silcor 2 at the 3rd, 5th, 7th
and 9th harmonic frequencies are (from
Table I1I) 0.19, 0.03. 0.012 and 0.006 respec-
tively. Turning to Fig. 5 it can be seen that
these values remain accurate within 5 per
cent. for all values of R/Z, between o and
0.2, 0.15, 0.15 and o.12 respectively. If an
accuracy of something other than 5 per cent.
is desired, then a new set of limits to the
maximum values of R/Z, can be taken {from
the appropriate diagram.

But a careful study of the information
disclosed by Table IIT and Figs. 5,6 and 7
will reveal that the experiments have opened
up considerable possibilities not at all antici-
pated at the outset. Consider the following
facts :—

(@) The current at the 3rd harmonic
frequency is in all instances so much greater

Y/
o

100k Bm- 430 't

(a) 90 gt

80 3rd

Sith

7ih
Q,
/o B -

100 m=3500 “
{(b) so
. 80

srd

qth Sth  7th
Y/
o

100 Bm - 800 "
(c) 90

80| 5th

3rd

gth 7th
e . = S
o 02 o4 o6 os [}
RIZ;

Fig. 6.—d4s Fig. 5 but relating to Vicor.

than those at the higher harmonic frequencics
that the r.m.s. value of the total harmonic
turrent approximates to that at the 3rd

It may be noted that if the sth harmonic
current is as much as 30 per cent. of the jrd
harmonic current the error occasioned by
ignoring it is only 4} per cent. ‘

y/

la B ]
Q0 MRS (ot
(3) 90
90
- ™
a0 b
[
7“ sz 3,500
it
. 3re
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Fig. 7.—ds Fig 5 hut relating to Silcor 4.

Hence when considering the total harmonic
distortion (r.m.s. summation) of the current
it is necessary only to observe the distortion
at the 3rd harmonic frequency providing an
accuracy of 5 per cent. is acceptable.

(b) The true harmonic current (7,5 at
the 3rd harmonic frequency at any value of
R/Z, between o and 1 can be estimated from
a knowledge of the said current when RiZ,
=0, Le. {y, by means of the following em-
pirical relationship (- N

b
l,, ?:i]n(l‘:‘*[-:\-“) . .. (4}
32,

This relationship appears to hold  true,
with a maximum error of the order of 5 per
cent., for all the silicon steels in common
use at all flux densities employed in practice. ®

* Preliminary experiments conducted by G ALV,
Sowter, B.Sc, MLEE., authority on  aickel
irons and their applicatinns, suggest that the same
relationship is displayed by the nickel alloys also,
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This discovery is an important one. The is towards this end that attention will next

approximation contained in equation (3)
can now be avoided by substituting in
equation (2) the value of I, given by equa-
tion (4). The new equation becomes :—

Vh_IB R(I_%) (s)

Vs Zs
Z, appearing in equation (2), has been
replaced by R and also the minus sign has
been omitted for reasons.already discussed.
The new equation is, of course, subject to
the same limitations as equation (4). It may
be employed with certainty only for the
silicon steels operating below a peak flux
density of, say, 10 000 lines per sq. cm. The
maximum error, which occurs when R/Z, = 1
will be of the order of 5 per cent. And the
equation is applicable only to the 3rd har-
monic frequency which, as has been shown,
approximates to the total (r.m.s.) distortion.
Given a transformer of known design
operating under stated conditions, the appro-
priate values can readily be assigned to the
various factors appearing to the right of
equation (5). R can be calculated without
difficulty. Z; is a function of B,, and can
be measured at a.number of values of B,,
and recorded in the form of a curve. The
value appropriate to any particular load upon
the transformer can then be taken from the
curve at will.  Similarly, Is/I,, which is also
a function of B,,, can be measured either
at the 3rd harmonic frequency or as the
r.m.s. sum of the distortion at all harmonic
frequencies, and treated graphically.
Nevertheless, equation (5) does not offer
so complete a solution to problems relating
to transformer distortion as one would wish.
The curves of Ix/I;-and Z, obtained as just
described will be applicable only to the one
transformer and, furthermore, only at the
one fundamental frequency at which the
measurements were made. Both Iz//; and
Z, are dependent upon eddy losses. Any
change, such as that of frequency or lamina-
tion thickness, which alters the relative
eddy loss may at the same time invalidate
the-original test figures.
The employment of data having such
limited application is clearly undesirable.

The need is for a method of working from

data appertaining to the core material and
completely independent of the design of the
particular transformer being examined. It

be directed.
(To be continued)

High-Frequency Apparatus

Relaxation of Control Order

HE Government Control of High-Fre- \7

quency Apparatus Order made in 1940, f;
which prohibited the possession or use by |
any person in the United Kingdom of high- ,
frequency apparatus having an H.F. output \
of over 10 watts except under permit from ¢
the Postmaster General, has been relaxed |
by the Home Office. Under the Order it
was not possible for permits to be issued !
except to hospitals, clinics, or other
authorised institutions; to manufacturersg
who require to use H.F. apparatus to makers |
and dealers in high-frequency apparatus;
and to research laboratories.

This restriction has now been removed
and any person may apply for a permit, ji
which, however, will not be issued until the |
necessary screen and mains filter has been §
installed in accordance with Post Office
specifications. Applications for permits or !L?j
for particulars of screening should beif
addressed to the Engineer-in-Chief, Radio -
Branch (W.2/8), General Post Office, HaIro—:
gate, Yorkshire. |

The Secretary of State has also revoked §
the Aliens (High-Frequency Apparatus Re-
striction) Order, 1940, which prohibited |
enemy aliens from having high-frequency ¢
apparatus without Home Office permission. i
It will, of course, be necessary for enemy i
aliens who wish to use or possess such
apparatus to apply to the General Post Office/
for a permit. :

E

o SR

ST ST e e

“Bell System Technical Journal”g

UE to U.S. Government restrictions on the

export of technical periodicals the dispatch |
abroad of the Bell System Technical Journal is|
being discontinued for the duration of the war. |
Where subscribers so wish it the publishers will}
hold copies for dispatch after the cessation of]
hostilities. i’

Dr. C. C. Paterson

{

R. C. C. PATERSON, who has been Dlrector(

of the Research Laboratories of the Generalf‘
Electric Company of England since their inception|
in 1919, has been appomted to the Board of the)
Company. [

i
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Class C Telegraphy”

The Graphical Determination of Optimum Operating
Conditions for Transmitting Valves

By D. G. Prinz, Ph.D. and R. G. Mitchell, B.Sc.

(Communication from the Research Staff of the M.O. Valye Co. Ltd., at the G.E.C. Rescarch Laboratories, England)

SUMMARY. — The derivation is given of
sets of curves which enable the optimum
operating conditions for transmitting valves
to be determined for Class C telegraphy
operation, and the use of these curves
explained.

Introduction

HIS article deals with the assessment

from the static data of the dynamic

performance of transmitting valves
for Class C Telegraphy operation. Given
the anode D.C. voltage E,, the maximum
anode dissipation D,,., the maximum D.C.
anode current 7,..., the maximum peak
space current, and a family of anode voltage
—anode current characteristics for the valve
n question, we wish to determine the maxi-
mum possible output compatible with these
limitations and the various associated circuit
constants required in order to obtain that
output.

Part I gives a set of rules and graphs
which enable the various factors to be deter-
mined in a simple and direct way, while
Part II deals with the theoretical derivation
of these formulae and curves.

List of Symbols Employed

E, = Mean D.C. anode voltage.

€. = Peak H.F. anode voltage.

¢, = Instantaneous anode voltage.
I, = Mean D.C. anode current.

1, = Peak anode current.

i, =: Instantaneous anode current.
E, = D.C. grid bias voltage.

€, = Peak H.F. grid voltage.

¢, = Instantaneous grid voltage.
D = Anode dissipation,

9 = Half angle of anode current flow per

cycle.

* MS, accepted by the Editor, June 1942.

0/m = Fraction of H.F. cycle during which
anode current flows.

Z, = Anode load impedance.

h = {,JE,.

b =1—h

F,; = Input factor = sin § — fcos §

m(x — cos @) °
6 — sin @ cos @

27(x — cos )’

6 — sin 6 cos 6
2{sin § — f#cos 6)°

F,, = Output factor =

Fy = Efficiency factor =

n = Efficiency = h . F,.

W, =Input = E,.i,.F,,;.

W, = Output = ¢, .i,. F,,.

o = 1/F,.

N.B.—F,,;, F,, and F, are functions solelv of
f, and are plotted against 6/, along with cos #in
Fig. 7.

The following relationships should be noted :—

lola=1Fyy =0 D=E; .1, (Fu, ~h.Fu)

qu . éug
Fn:Fwi Za o 2Wu
Minimum anode voltage ¢,min= (1 — A)E,
ie. =b.FE,
PART I

In every high-frequency cycle the valve
passes through a state characterised by the
grid voltage ¢, and the anode current 7,
having their maximum values while the
anode voltage ¢, is a minimum. This state
corresponds to a definite point in the ¢, — 1,
diagram, which is called the Peak Working
Point, abbreviated P.W.P. (see Fig. 1).-
For optimum output, this point should lie
close to the left-hand boundary of the field
of characteristics. If then we draw on the
1, — €, characteristics a straight line through-.
the origin just a little to the right of the-
boundary line, we should expect the P.W.P.
to lie somewhére on that line (Fig. 1). The
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exact position of this line is not critical but anode D.C. current 7, f’ If this turns

it may require alteration should resulting
values of grid current or, in the case of
pentodes, screen current, be excessive. We
call this line the Limiting Resistance Line,
abbreviated L.R.L.

,

out to be larger than is perm1551b1e TFig. 3J
must be used as will be explained later.
Otherwise the remaining data are obtalneda
as follows :—

Output W, = £. D,...

}

R S 5 _ J— i
) PEAK WORKING POINT Anode swing ¢, =4 . E, = (1 — b)E,. ;
N SR Minimum anode voltage fi
Camn = (I — ME, = bE,. ‘é
J I Peak anode current 4, = 222" — b-E, |
s : ¢ R K (
& | Anode Load 1mpedance Z, =R .R {
3 Should #, be excessive, reduce tol
8 ' the pern11551ble value. Then as R'f
' P
< ' is fixed we can calculate b = R’ fd
a
' Hence /2 and y, which is equal to
3
. +2. The factors are thus!
-EaQ_hH ANODE VOLTAGE e i |
Camn obtainable from Fig. 5 by 1nterpo$J
' lation. g
Re Ea(-h) i
* s The grid voltages can be determined byy1
. i
Fig. 1. - _ 40 i‘x
Fig. 2 (right). 50 o 4
.{—4":——’—- - :—/‘ !}\é
. o ’7////// =20 f:)
At any point on this %o IV P = S e PR Sae red
line, the ratio of ¢, to / By | =T b
1, has the same value 60 — o
which we call the e E |
Limiting Resistance 50 o |
and denote by R’, and i
which is a character- 000, o-t0n 6 %
istic quantity of the T - )
valve in question. 177 — I
By means of E, or8sk  otisr 3 = i
-t - / A
D_..and the leltlng // é .
Resistance R’ defined oad bo-20f 4 y/ -
above we form the ¢ / | =
aux1hary quantity = hossl o-2sf 3 = i os |
E 2 ,
i TR s |
D, o070} o-30f 2 /< : 4
shows several factors A ~ L ] Gll“
plotted against 8 which s . A M os |
serve to determine the ° T q
data in the followmg {
way. o680 " %% 4o 60 80 100 120 140 160 180 200° "
- The input is W, ‘ g2 V {
SE R .
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- voltage ¢, — Somx — Eoo

| will be added numerically to e
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means of cos 8, 1.e. the cosine of the ‘“ cut-

oft” angle, in the following manner :—

Determine the D.C. anode voltage at the
point of commencement of anode current
flow. This is equal to E, (1 — % cos 6).
Then from the characteristics assess the grid
yoltage E,. which would be required for
anode current cut-off at this anode voltage,
assuming linear characteristics, i.e. neg-
lecting the “ tail 7’ of the characteristics.

WIRELESS
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Then E, = ¢, p0 — é,.

We have assumed so far that the calculated
D.C. anode current 7, is below the rated
maximum. If this is not the case, we form
another auxiliary variable

E

8: a Ea

R’ . I aqmax

Fig. 3 shows the required factors plotted
against 8. The input is then W; =E, . I, ...,
the output W, = » . W,, the anode

= R/R’, where R =

@max

o053 dissipation D = W, — W,, the
i B anode load impedance Z, = Q' . R,
L7 ’ b.E
Do {d—ps0 , and 1, = -2, All the other
A QO R
LT | s calculations are carried out as
. before.
It has been found that for large
oosr 098 “o values of B and & on account of
L =" the low value of 8/ the grid bias
o010 090 = /hs/b and grid swing corresponding to
= optimum conditions may become
//
o1s 0-8% 4 B
/// 7
020+ 080 ( 4//
- //—
A
o-25 075 7
hen / /
o030l 070 ’ s =
\/ 2
2
065 -4 %
x—\~ SRR R — o
060 7 3 Oy §
\i <
055 -2
0505 6 20 36 46 56 e
5=
R’ ANODE VOLTAGE ey
Fig. 3. Fig. 4.

Determine also {rom the characteristics
the value of €ymx, 1.6, the grid voltage
Corresponding to %, and 4 min-

Then the amplitude of the H.F. grid

4 [

T —cos 0)° cos 6 being ob-

tained from Fig. 7.
N.B—E,, is a negative quantity and so

g max*

inconveniently high. It is then advisable
to use the dotted curves shown in Figs. 2
and 3. These ensure a minimum value for
8/m of 0.35.

PART II

In this section the derivation of the curves
in Figs. 2 and 3 is explained. The problem
is how to find the optimum P.W.P., i.e. that
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set of values 6, % and 7, for which Dy, {4,
or i, (whichever condition is the criterion)
is actually reached, and this in such a way
that the output is larger than for any other
possible combination of these

September, 1942

and connecting all points marked with the-
same W,, we can thus plot a family of

“ curves of constant output,” or more cor-
rectly, curves. of possible P.W.P.s giving

Y

\ LINE OF OPTIMUM Y

‘\ / ) §=4~'o
\1(/' \ £-3s
A
\

values. T 40
For a given valve, this point

will have to lie near the left-hand ssl\

boundary of the field of ¢, — 7, i

characteristics.  Choosing it too

far to the left results in an.exces- 30

sive maximum grid voltage relative

to the minimum anode voltage 25

with the result that a considerable
part of the cathode current is

diverted from the anode to the grid. [N f< ~
Choosing it too far to the right LAV ~ S ~blmeo-3
means an unnecessarily high e, T A IS ANER
with resulting loss in efficiency. ]‘l’ 7/ //({ I /mgffs
Fig. 1 gives an illustration of ie s == __\><'<'T\ 2 G0
where to draw this line and expe- . - T T S dgiroos
rience makes this a simple process. ol L1z — = : — Tl
We wish to determine where on // L :é“'
this line the optimum P.W.P. lies. 5 =
’I‘he dlfﬁculty Of the problem 0-05 O-10 oI5 020 0-25 0-30 0-35 040
is that the optimum conditions b= (-h)
depend on two variables 6 and % Fig. 5

(or b). For any arbitrary point on

the L.R.L. % is fixed and the required value
of 6 is that which gives D = D, for that
particular P.W.P. The value of resultant
output will, however, vary with the position
of the chosen point, the point which we wish
to determine being that at which the output
1s a maximum. :

Consider for a moment the ¢, — 7, plane
without any reference to a particular valve,
but suppose E, and D,,, known. Consider
a point P, with the co-ordinates e¢,,, 7,,
in this plane. It can be regarded as a
potential P.W.P. with ¢, ,,,, = ¢,,and 7, =1,,,.
Then for any value of §, the corresponding
values of I, W;, W, n, etc. can be calculated
according to the rules given above. Now
D=W,—-W,=E,.i,.F,; —é,.%,.F,,,
so that ¢, and- 7, being fixed D will be a
function of §, at any chosen point P,, and,
at least in the relevant regions of the plane,
D will reach the value D, for a certain
value of 6, say 6,. Conversely, 6, together
with the co-ordinates of P, defines a certain
value of the output W,, = é,, .14, . Fyuu(f,)
and every point of the ¢, — 7, plane can now
be marked with a value of W, corresponding
to Daax.  Choosing a series of W, values

constant output for a given anode dissipation
Do, (Fig. 4). _

Returning now to the case of a particular
valve, the P.W.P. will have to lie on the
L.R.I.. Thisline, as shown in Fig. 4 intersects
some of the W, == const. curves in two
points, some not at all, while to one of these
curves it is tangential. This must be the
curve of optimum output, as the curves to
the right of it correspond to a smaller output,
whilst the curves to the left of it do not
yield any P.W.P. lying on the L.R.L.
The point of contact is the optimum
PW.P. and the corresponding 6 is the
optimum.

«WMLA%r:’Eﬁm S e S

L2

ST

e e

s

1
:

-
£

— 3’”& L e
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We now draw lines through the origin

tangential to all the W, = const. curves.
Then each of these lines can be regarded as
the L.R.L. of a valve whose limiting re-

sistance R’ is given by the slope of the line," ||

and all the points of contact obtained in this
manner will be optimum P.W.P.s. Con-

niecting all these points, we obtain a curve
consisting entirely of optimum P.W.P.s, and:

once this curve is drawn in the ¢, — ¢, plane,

the optimum P.W.P. for any valve follows_
simply by drawing the Limiting Resistance’

o s

e
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Line of this valve and marking its point
of intersection with the above curve.

An analogous construction can be made
for the case where the criterion is maximum
D.C. anode current I, ..., as will be shown
later.

So far, the calculations have been based
on the assumption of definite values for
E, Duywx and [I,.... What we require,
however, is a set of general relations from
which, by a suitable combination with the
given data, the unknown data can be de-
rived. This is done first for the case
D = D, then for the case I, = I, ...

We define a quantity y by y = ﬁ
wi— MV Ly

this being a function solely of /7 and 4.
Thus y can be plotted against b with 6/=
as parameter, as shown by the dotted
curves of Fig. 5.

We now put

Dmax A
E =1 (sz"‘hFuu)
a
=1y

Thus each pair of values ¢, , on any
given output curve in Fig. 4 has a corre-
sponding pair of values b, y and vice-versa.
These curves of constant output can there-
fore be represented by curves in a b — y
diagram. These are obtained as follows :

Expressing W, in terms of D, i.e.

w=§&. D, we get a new quantity
W W,  n

Dmax Wi - Wu I— 7]

which, as #n =& .'F,, is a function solely of

6 and %, and so can be plotted in the b — y

diagram.

The conditions D = D,,., W, = const.
are therefore equivalent to the condition
£ = const.,, and so we construct the & =
const. curves in the b — y plane, as shown in
Fig. 5.

Now in the e, — i, plane we derived a
curve consisting of optimum P.W.P.s by
drawing tangents through the origin to all
the W, = const. curves and connecting the
points of contact. Similarly, we find the
b— 7 Ppoints corresponding to optimum
conditions by drawing tangents through the
orgin to all the ¢ = const.-curves in the
b —y diagram. Then connecting all these

WIRELESS 405
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points we obtain a curve showing the opti-
mum value of y as a function of & (“y,,
curve.”)

Each of the tangents in the e,nn — 7,
plane was characterised by the Limiting

ea min

Resistance R’ = - The corresponding

expression for the atangents in the b —
diagram is b/y which is denoted by 1/8. Then

) Camm 0. E, E, 1B
R_Ta——y'—i_—]:/ﬁ.—z__]:/ﬁ.l;max
18
hence " R . Dy

Thus for any particular case where E,,
Dy,,, and R’ are known, B can be calculated.
Then the intersection of the line correspond-
ing to B and the y,,, curve determines a set
of values of ¢ 8, b and y, which facilitate .
the assessment of optimum conditions. .

In order to save awkward interpolation’
however, the various factors are plotted as
in Fig. 2, with B as abscissa. They give the
final answer to our problem, for as 8 is known
in any particular case, the corresponding
factors give immediately the desired data
as explained in Part I.

The anode load impedance Z, is obtained
as follows :— ’

62 W.E2 MB

Lo ST B g o e
2
where Q:h'ﬁ"
2Z

and is fixed for any given value of B, as &
and ¢ are themselves fixed by B. '

So far we have only considered the restric-
tion imposed by the condition D = D,,..
Essentially the same procedure applies in
the case [, = I, m. Abbreviating 1/F,;
by « we have i, = I, ... . «. and, as before,
Comn = 4. b so that in this case the
Comn — b, diagram is represented by the
b — o diagram as shown in Fig. 6. The
input W, = E, . I .. 1S In this case a known
quantity, and, as W, =».W,, the curves’
of constant output in the e, — £, plane
are represented by the n = const. curves in"
the & — « diagram. Optimum output is
thus represented by optimum efficiency. 7
being a function solely of 6/7 and %, the lines
of constant » may be constructed as shown
in Fig. 6.
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The points representing optimum con- where 2 = — which, being a function

ditions are thus found by drawing tangents
to these curves through the origin; the
curve connecting all. points of contact is
the o, curve. The ratio characterising the
slope of the tangents is now b/e which we
call 1/8.

/__eamixi__ b~Ea L Ea
As R = /ia __oc'Iamax_>I/8.Iam&x}
Ea D ’
then 8——m——R/R,
where R == Ly

( max
which can be calculated in any particular
case.
Every point on the o, curve now defines
a set of optimum conditions for different
values of § and it is possible to plot the

2,
solely of % and 6/m, is fixed for a given
ratio R/R’.

When 1, turns out to be greater than
desired the problem is simpler in that % is
now fixed by #,, the only variable being 6,
the value of which is chosen for maximum
output compatible with the various limi-
tations.

It was shown that y=1,. —5" and

b=1—h= E'Z“ so that y and / can be
a

calculated. Thus the various factors can be

obtained from Fig. 5 by interpolation, or
alternatively 8/m assessed from Fig. 5 and

various factors as functions of §, as shown ——
in Iig. 3. & is calculated, the various factors o \\\
8 —— ' o8 \\
___WL___’F?*LSE_/‘,_L_________.h_.__o.z Fn
1 L/ .
_.___J___ ___.qls_o.,‘_’__ - e — — | — 0225 &
GEFNM @ )/ |5
o= == — N _ | e — e — - — | — L 025
y n=70%, " o6 N
RN} kil
doce =l —-—-——\-4/——4——7—65—" - = o3 \

7 / o-s \
1 el Sl P N
A7 S T,

- — = A Tl —+ 7 — —— — Jos
o= —;/—-Z—ﬁf—-———a——-o-; os \\ Ffi/
2 FWU
21 / - 0-2 / / \
oy e = | .
ALt Z o ~ | \
N2
© 005 Ol 015 020 O'é5 030 0-35 040 % 2 03 O-4 o5
b= (1-h) Ol
Fig. 6 Fig. 7 =

read from this diagram, and hence the desired
data can be assessed as described in Part I.

The anode load impedance Z, is obtained
as follows :—

g & & h.E,
T 2W, 28, .0, Fy 28, . Fo.,
. E, E _
== == QI-—L == I‘
2l,. F, a AL

the rest done by calculation using the values
of F;, I, etc. from Fig. 7.

One final word on the dotted branches of
the curves in Figs. 2 and 3.

For very small cut-off angles the necessary
grid swing and grid bias may become incon-
veniently high and the adjustment rather
critical. It is therefore advisable that 8/
should not be less than about 0.35, although

e A P T T e e -

P

L TR T

B BT T T
ooy

Mm’v’ T
e 2R M

Sy
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this may mean an output slightly smaller
than the theoretical optimum. The dotted
parts of Figs. 2 and 3 are based on the
assumption 6/m =0.35. The actual con-
struction is as follows :—In Figs. 5 and 6,
where the tangential points of contact give
values of 6/ less than 0.35, the constants
are taken from the intersection of the
tangential lines with the curves representing
/7 = 0.35.

4 few examples are given below to illustrate
the accuracy of the scheme.

(a) Valve Type P.T.5, in which the criterion
is anode dissipation.

E, =1250volts . .

Duw = 40 watts ’(Max1mum Ratings).

R' =850 ohms (from characteristics).
Then B = 46 which gives from Fig. 2,

¢ =19, h= 0.76, 6/m =0.4, and
2 =792,

The data corresponding to this are given
below with the experimental results :—

Calculated Experimental
E, = volts 1250 1250
E, = . 300 300
I, = maA 92 ' 90
W, = watts 76 74
7 = 9 05.5 66
D = watts 40 38.5
E, = volts — 64 — 65
é, S © 109 110
1, = mA 7.5 7.0
I, = 28 30
Z, = ohms 6100 6000

(b) Valve Type A.C.T.6, the criterion
being 7, which is fixed at 140 mA. Two
theoretical cases are given, one being for
/= = 0.35 and the other for optimum 6.

E, = 1500 volts (Maximum Rating)
I, =140 mA
= 10,700 ohms
) R’ =330 ohms, hence § = 32.4
‘which gives the following factors from
Fig. 3:—
(1) 6/m =0.3, n =078, I = 0.845,
' =0.46
(2) O/m =0.35, 7 =0.765, hh = 0.864,
£ = 0.486. .

The resultant data are given below with
the experimental results :—

Calcu-

Calcu- Experi-
lated lated mental
E, = volts 1500 1500 1500
I, = mA 140 140 140
W, = watts 164 160 160
07 = — 0.3 0.35 0.345
7 = % 78 76.5 76.5
D = watts 46 50 50
E, = volts — 195 — 125 — 135
é, =, 280 210 220
1, = mA 36 30 32
Z, = ohms 4920 5200 5000
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Book Review

Short-Wave Wireless Communication

By A. E. Ladner, AALInst.C.E, and C. R.
Stoner, B.Sc., A M.I.E.E,, 4th Edition. Pp. 573+
iv. Chapman & Hall, Ltd., 11, Henrietta Street,
London, W.C.2. Price 35s.

Although the authors deal generally with the
problems involved in short-wave wireless com-
munication, they regard matters from a com-
mercial aspect. This, of course, has little or no
effect upon the theoretical parts of the book,
except in their choice of illustrative examples,
but in some cases it leads to omissions. This is
particularly so in the aerial section. Large and
complex arrays are discussed in considerable detail,
but the reader will search in vain for any detailed
account of the simple aerial systems, such as a
dipole with reflector and/or director, which are so
widely used non-commercially.

It should not be thought, however, that the book
is of value only to those concerned with commercial
wireless. This is very far from being the case, and
there must be very few who cannot find in it much
of interest and value. The treatment of modulation,
with the aid of both vectors and waveform pictures,
is particularly good and the chapter on feeders js
excellent.

Quartz crystals are discussed in much more
detail than is usual and the effect of the different
“cuts” is well described. Power amplifiers and
oscillators, including types of very high frequency
stability, are well treated.

Many will quarrel with the authors over their
use of the term * push-pull.” They use it from a
circuit point of view rather than a valve, and any
stage in which the circuit is pushed and pulled
alternatively by a valve or valves is called push-
pull. A single-valve Class A amplifier is thus
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termed push-pull. The authors define their use of
the term most carefully, but it seems a pity to use
such a well-known term in such an unusual sense.

Originally push-pull ‘was applied to a two-valve
balanced Class A amplifier in which one valve
“ pushed " the circuit while the other valve
“ pulled ’ it. The latter development- of a two-
valve Class B amplifier in which the valves push
and pull the circuit alternately was {frequently
known as push-push. This term is not now widely
used and such an amplifier is usually called push=

ull, .
P In common usage to-day, a push-pull amplifier
is a balanced amplifier and nothing more. It is in
essence two identical amplifiers fed with inputs
of equal magnitude but opposite phase with respect
to earth and delivering equal outputs again of
opposite phase with respect to earth.

It is not submitted that the authors are wrong
in their use of the word push-pull. They are pro-
bably more logical in their use of it than most
people, ‘but as the word has a commonly accepted
meaning which is different from theirs, it seems a
pity that they could not have found some alternative
expression.

Each chapter in the book concludes with a
bibliography, a by no means invaluable feature.
Errors are very few and the book should prove
exceedingly useful to all concerned with short
waves. W.T.C.

The Industry

RODUCTION problems arising from the use of

the new lead-rich cored solders are dealt with
in Reference Sheet 2 recently issued by Multicore
Solders IL.td., Bush House, London, W.C.2, and
available free of charge to firms engaged on Govern-
ment contracts. It is pointed out that correct bit
temperature is the secret of success and figures are
given. Recommendations are also included for the
best alloys and ganges for specific types of work.

“Introduction to Valves”

INSTEAD of the general practice adopted in
| text books of treating the valve as an auxiliary
to the circuit in which it is employed, the author
of ““ Introduction to Valves,” F. E. Henderson,
AM.ILE.E., treats it as the central component.

Following an explanation of thermionic emission
and the functions of the electrodes in a simple valve,
the author deals with the practical applications
of these principles to more complex types of valves
and their uses and functions in typical circuits.
Finally, cathode-ray tubes and stabilisers are dealt
with. This manual, as its title implies, is intended
for those who have not previously studied deeply
the functions of the valve,

“ Introduction to Valves,” which contains 112
pages with many diagrams and illustrations, is

’

published and distributed from the offices of )
Wiveless Enginter and Wireless World on behalf ||
of the General Electric Company of England an
costs 4s. 6d., plus 3d, postage. 3

Institution of Electrical |
Engineers

T the time of going to press, the programme |
of the meetings for the coming session of the
Institution of Electrical Engineers had not been ;
decided upon. It is, however, known that Pro- ‘qj
fessor Fortescue’s, presidential address will be |
given on October 1st. !
Dr. R. L. Smith-Rose, D.Sc., Ph.D., M.I.LEE,, |
D.I.C., A.R.C.S., who has been elected chairman !
of the Wireless Section for the ensuing year, joined |
the staff of the National Physical Laboratory as
a member of the electricity department in 1919 and
later formed the nucleus of the wireless division
of that department, conducting investigations on
thermionic valves, wireless reception and direction
finding. His researches have also included the
measurement of the electrical properties of the soil
and sea water and their influence on the propaga-
tion of high and very-high frequencies. The results
of these investigations have been described in
numerous papers, some of which have appeared
in the Journal of the Institution of Electvical Engineers
and Wireless Engineer. He became principal
scientific officer when the radio department of the
N.P.L. was formed in 1933 and in 1939 he was
appointed superintendent of the department and
as such is responsible for the divisions at Slough
and Teddington.
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Paper Salvage

HE wireless industry is endeavouring to collect
5,000 tons of ‘waste paper during a special
campaign which has been organised by a com-
mittee representative of the Radio Manufacturers’ §§
Association, the Radio Wholesalers’ IFederation [2
and the Radio and Television Retailers’ Association.
Manufacturers are asked to send a postcard to the @
Radio Industry Waste Paper Salvage Appeal, c/oE}

R.M.A., 59, Russell Square, London, W.C.1, giving
details of their collection. %
i

Brit. LR.E. L

IR LOUIS STERLING will deliver his in-
augural address as president of the British |
Institution of Radio Engineers at the first meeting |
of the 1042-43 session which will be held at 21,
Tothill Street, London, S.W.1, at 6 o’clock on?
September 25th. Dr. James Robinson, M.B.E,
D.Sc., Ph.D., the new vice-president, will deliver|
a paper on ‘‘ Modulation  at this meeting. i
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Radiation Energy and Earth Absorption for
| Dipole Antennae
By A. Sommerfeld and F. Renner

(Continued from page 359 of the August, 1942, issue)

5. The Earth Absorption for Dipole
~ _Antennas.

HE average of that part of the radiation
which is emitted through the plane z = /
—eduring a certain time and is absorbed

by the earth is, as in the introduction, indi-
cated by S, = — S and is calculated for the
horizontal dipole according to equation (24).
The square brackets appearing in that
equation contain the following expression :—

[1=J" QA "(INNEF*N ()
S WAUV L EATYAL

+ JNJ I f* N /08

— I NLOX — 2f*Nf0)].
In writing this down we used in the last line
the differential equation of the Bessel
functions in order to simplify it. However,
we can also give the first line the correspond-
ing form, that is to say, we can reduce it
to the product J(A»)J(l») if we perform the
Integration with respect to # as provided
for in (24). For this purpose, we now

consider the integral _/ x*dr, wherein

x =J]"WJ" NN + %J’W)J’(”) (38)

From the differential equation for J(A7)

and J(lr) it follows by suitable multiplica-
tion that :—

Jotr = Nfronunrar

[ o

~J L gensunyr ..

Since the second integral of the right hand
side becomes zero, we obtain —

Jrrdr = N7 J(wryrar.

(38a)

After having done this it is possible to reduce

the triple integral in equation (24) to a

e TR T (L Wemanl N TNy

simple one!® exactly as was done previously
with respect to equation (z20). -

If again, for convenience, -4 i is inter-
changed with — i under the sign Re, one
obtains :—

8 S

>'abs

ck B?

= Re { ~ ifl(/ + s

— (1 + g ffimwan (39

If one introduces for f; . . . f, the expression

(16), (17), multiplies and takes into account
that

My = — p* forA < k;,and
py =+ p;* for A >k,

one obtains

without approximation the

' In the calculation of Mr. Niessen, which served
the same purpose (Anun. d. Phys., Vol. 32, see
particularly pp. 452 and 453 thereof), a term is
missing, which corresponds in his nomenclature
to the expression i,M + 7;, wherein

e =/]”(z\r)j”([¢')rdr,

7 {
is = [J0n) ) 5

(In these cquations we have replaced his r by
our A and his ¢ by our /). ’

According to G. N. Watson, A treatise on the
theory of Bessel functions, Cambridge 1922,
equation 1, p. 405 1~

’éi\/for/\<l,
ig = -
'é/éfor/\>l.

Now, Niessen proceeds in the following manner : =

1 b
_— l
P P , o oA <,

2= Ny ls =
oA/ l — :Tzfor/\>l,

therefore 7, X + i, = o for A</ as well as A> [,
Obviously, this deduction is not correct when
A = [ since the function 7, to be differentiated has
a discontinuous tangent at this point.
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following result : As we know, it becomes zero for k, — o (see |
_ 58 w the introduction), and it becomes infinite :
38 Re s fe~2h F(AMIA like {~2 if the antenna approaches the earth. !
2 { (A)AdA} .
chyB I (41) On the other hand, for the wvertical dipole |
M s Ry the absorption by the earth is given by |
+f $1(A)A%dA +f $2(A)AdA (20). According to equations (3) and (3a),
0 ° one can, in this case, obtain a simple integral. !
$,(N) = M1~ Mo 2[)\2 — Re N } Taking into account (ga), one obtains :—
1 - {
e JT 1Y 4 qm 3 B M* '
2k — )\2 [ |ty — g | +(419) ’ MY XA '
A) =1 2 2__ 1 < — eu » — 2k ___> ¢ . A !
$o(A) =1 VEZE R ,u1+,u2 J AT — e o (43) )
~ 2k® — )‘2 Re { — ipy) This becomes, if one multiplies out and takes |
ks 2 into account (40) :(— ‘

The detailed calculation is given in
appendix 4.

We indicate the three parts with I, II,
111 respectively.

According to (30) and (32¢) we obtain
for I:—

I:—Re{iL“;l}z { }
ky by
lkzl ¥ sind .. .. (41Db)

wherein 8 has the same meaning as in (34).

In computing II we make the approxi-

mations (31), (32) and |pi| < [k,
obtain :—

Re — 2 _\/k2—)\2|k2|sm8
By e (41¢)
e —p2® I
N %o [?(Ry2— A?)

Consequently, A? has also to be cancelled
in the square brackets of ¢,; thus we
obtain :—

II:}-E—l—kf‘smS .. oo (41d)
| ko]

Finally we obtain directly according to

(32) and (34) :

sins £

k .
= — = 32153
III = = I_/ AHA 4k2k1 sin.é
(41¢)
Thus, the total absorption by the earth is:—-

2 Sabs o kl I > 0
B 2 TR <Zz 4 %) [sin 8 1 (42)

3 sin § is negative, see footnote 1 of page 355 of
the August 1942 issue.

2R61 /e 2uh I,/\d)\l
N oy, ,
- (43a)

’ A3dA
_fK A’l - )x/ﬁ_—)\? |

The first part which we will indicate by IV g
is connected with the integral K in equation f
(22c). If in this integral we replace the
lower limit by #k,, which we will again
indicate by writing K}, we obtain :

IV — 2 Re {iK})

(T

!'5%!‘%:%

XdA| | () g
#1 J J

wherein the second term of the right—hand
side 1s caused by the fact that K is defined

{ o
— 2 Re { l7fe*2"“l
ky

as comprising the factor T’ + 1, while IV

IR BT TR

. M
comprises the factor - However, thlSif’*

second term becomes zero since the integrali
behind Re{: is real. In the first term, we'
can make use of the transformation of Ky
given in equation (35). On the right-handj
side, we replace L by LY, (equation (f;zc))E
In G we interchange the IOV\ ser limit — 7 with"
o (equation (34a)), and consequently sub-‘
stitute G, for G. Thus we obtain :— L

IV = — 4k ky <s1n8+ Re {ie~ ISG°°}> 1

bRy :

(44a)

According to the procedure of page 25 the‘
integral G can be given the form (36) 1f:
one replaces therein the lower limit — ¢ by
— {u, and correspondingly in (36a) sub-)

[§
\
L
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stitutes — #{u, for {. For sufficiently small
{4, according to (36b) :—

Si(‘— 1lu,) =o

Ci(—ilu,) = C —%’ + logl + log u,
) i Ry .

(see also (34b)). From (36a) it now follows

" that: \ )
o _ M1 N
G =~ C —tog{g of +itn + 9
(44b)
By introducing this into (44a) we obtain :—
ky . [ I ky }J
v : —4k;? lk—z—l (sin & T —C —log{ag
— ¢0s 8(m + §)
(44¢)

We now revert to (43a). We will indicate
the second part of this expression by V
and compute it as follows :—According to
the definitions (8a) and with the approxi-
mation (32) we can write :—
2k?

AN S yy Py
2t dlky|etVEE — X,

With the substitution (22d) we can write
without any further approximation :—

'% 2 L ﬁ % sin &
N _4]2|(1,t—cz)2—f—b2
a = lill sin § (45a)
g 2
b = ﬁ cos &
L [,
Thus we obtain :—
ki o f (1 — u?udu
V= — 3_ 71 T ¥ IETY
4k, I sin 8{ TR
(45b)
If one performs the division and neglects

: ; k2. .
terms with <l~k—1> in the numerator the inter-
2

grand is :—
u
(w — a)? 4 b2

Frtom this it follows by integrating from
Otor:—

— U —2a 4+

WIRELESS
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— % —z2a+ {log [(1 —a)? + b
— 3log [a? + b

n g [tan—l I ;a n tan*(%ﬂj (45¢)

If one introduces in this expression the mean-
ing of @ and b from (45a) and considers that

in (45b) the factor %l appears in front of the |

2
integral, then one can cancel the second and

third terms in (45¢). The fourth term gives-

— log ﬁ , the last term gives tan § <7—T —{—Ib‘).
|, 2

Thus, one obtains finally :—

_ <7ET - 8> tan &} 59

As a Whole, we obtain for the vertical trans-
mitter, according to (43), (44¢) and (45d)

;7%;2 = 2% <Z_Iz —log ¢ 4 A>|sin 3|
wherein e

4 = ~C—§—zlogl—:i‘
(46a)

{4+ 8)|cot 8| —<;-’ + 8>|tan 3|

As with the horizontal transmitter (equation
(42) ), the absorption by the earth becomes
infinite as {~2 for { —o0. For ky, — o0 it be-
comes, of course, zero again in this case.

We should like to mention that for ¢ — oo
equation (46) indicates that the absorption
by the earth becomes logarithmically infinite,
which of course cannot be real. In appendix
2, we shall clarify this point.

6. Discussion and Graphical Illustration of
the Results.

We shall deal first with the limiting case

of the earth as a perfect conductor. Using
the dimensionless variables :—
28 s
h ck242 T
§:2/¢k1=4w}é,s= 215

T aps = Sm
4722
kB

@

47) -
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we obtain from (23) and (29) for ky— 00 :—

sy=§+ %(Si%g—coso

(48)
2 I sin ¢
S = 5 €2< 7 (Cz—I)—t—cos{)
For {— co this results in ;-—
Sy = Sm :g (483)

This corresponds to the radiation of a
Hertzian dipole into unlimited space, which

(2) (b)

Fig. 2.—Diagram explaining the veflection
method when the dipole approaches the per-
fectly conducting earth : (a) case of the vertical
dipole, in which the moment is doubled ; ()
case of the hovizontal dipole, in which the

moment vanishes.

radiation is of course independent of the
axial direction of the dipole, that is to say
it is the same for s, and sz. It should be
noted that the factor %#,% in the denominator
of equation (47) corresponds to the Rayleigh
At law.

- In the case of {— o we obtain :—

S CEETE S LR
:§<1~;§2+. . >

SH:§—<%"“'—CZ §+...>

~Zei-Ze+. )
(48b)

If the dipole approaches the surface of the
earth the radiation of the vertical dipole is
doubled compared with the value § when
the dipole was remote from the earth, but
the radiation of the horizontal dipole be-
- comes zero. This can be explained dia-

WIRELESS
ENGINEER
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grammatically by con51der1ng the images,
taken with opposite sign of the 1nd1v1dua”
poles. In Fig.2a the inner poles cancel each

other and a dipole remains having double:-
the moment. In Fig. 2b the two pairs of;
poles cancel each other.

In Fig. 3 the results of equation (48) are
plotted. { = = corresponds, according to
Lo

equation (47), to the distance & = j—:; { = ‘?7r£

A |
corresponds to the distance h = ~,and so on.;

2

 The waves appearing in both curves indicate;

that the radiation of the antenna and its|
reflected image interfere with each other.|
They decrease with increasing ¢, both curves|
approaching the straight line s = 3, equation,
(48a). The distance between two consecutive;
maxima or minima is approximately 2z inj

the scale of {, that is to say measured mf

the scale 4, as it ought to be according toj
the reflector conception. i
We now proceed to the correcting term o)
thefrsi order for the vertical dipole. Accordmggr
h

o (23), (37) and (33), we obtain :—

kT2 i
ds, =2 lk_;l[c% (Sm ({—8)—C cos (C*&,Qé
+ sin 8Ci(f) — cos & (Si(C)

AT T T

T

Fig. 3.—The  dimenstonless
characteristics sy and sg for
a perfectly conducting earth,
calculated by equation (43)
for wvarious wvalues of the

h.
height h or of { = 47;\1

wla

ulN

o>
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For { — oc :— great for k,? if w is not too great. Therefore,
As. — o (49a) k,% can be considered as purely imaginary.
;=

since C1 (c0) = o, and Si (oo0) :2,

Thus, the earth, assumed to be at an infinite
distance, does not influence the radiation,
whatever its conductivity.

Sv . -
Fig. 4.—The vadiation char-

acteristic sy in dependence
c on h. Curve (a) has been
transferved  from Fig. 3,
and its ordinates extended
beyond 4/3; curves (b) and
(¢) have been computed from
sl

T (48) and (49) foyT = 100
1
and 10 with § — — Z
4
T
3 e

YT W
4 8

XA A
8 2 8

PN
[) !

For { = o0 according to (36b) S7(0) = o
and Ci(0) = C + log ¢, and thus according
to (49), with consequential approximation,
we obtain :—

k I I .
ds, =2 lk—;l [<C—2 + 5 —C — log §>[sm 8
+7—;cos a] (49b)

The final value

Sp =

4
3
which in (48b) we have computed for £ =o0
and ky— 0o and illustrated in Fig. 3, is thus
misleading. If one takes into account the
,finite conductivity, a correction increasing to
mfinity with decreasing ¢ has to be added.

In Fig 4, we show once more the curve
sy of Fig. 3, but supplement it by the
positive ordinate axis following the value
4/3, which indicates the limit of the correcting
term for {~o0. We compute this correcting
term, for example, for sea water. In this
Case, in equation (1) the o-member is very

Thus, in equation (34)

8:—7—7,00582—sin8=—1—_ 0
4 V2 (50)
For X=40m (see the beginning of
section 4),
‘ L
|ks] 100"
Thus, we obtain, according to (49b) :—
V21
y == E 22 + c e

Accordingly, the curve ending in Fig. 3
at 4/3, must have a very steeply increas-
ing branch superimposed upon  it, which
branch approaches closely to the ordinate
axis with decreasing {. For greater {, for
example { = =, the correction is negligible,
Details can be read off from Fig. 4.

Moreover, in this figure a curve is inserted
for

™ kl I

4 ks 107
As is obvious, this curve approaches Tess
closely the ordinate for {—o0, and for greater ¢
it departs still more from the limiting case
of the perfect conductor.

It would not be difficult to furnish curves
for other earth conditions, for example for
fresh water, in which case, in view of the
very small value of o the e term in equation
(1) would not have to be neglected at the
same wavelengths. However, we do not
want to lengthen our article with such
further details. ’

For the horizontal dipole the corvecting
member of the first order Asy is, according to
(29) and (33), given by :— -

k .
Asg = ZIT;' % [sin (£ —8) — ¢ cos({—8) ]
(51)
Thus, as before, we obtain for {00 —
dsg =0 (51a)
and for {—o0 :— _
k .
Asp = 2 Ik—:]<—§I—2 + %>]sm 8 (51b)

Thus, also in this case the correcting member
becomes infinite ; the finite value previously
obtained for the perfect -conductor, namely
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sg = 0is incorrect. In Fig. 5 the curve
for sy is reproduced from Fig. 3 and supple-

mented by curves b and ¢ for § = —Z and
2

d -
[Bo] —

It seems at first surprising that 4s becomes
infinite for {— o, but we shall now show that
this is caused by that part of the total
radiation which is radiated towards the
earth and absorbed by the earth, that is to
say is caused by the amount S,,, which was
computed in the last paragraph. We define
Sas. Irom S,,. in the same manner as we
defined in (47) s from S and find that in the

difference the members %Eand log ¢ disappear

for - o for the vertical as well as for the
horizontal transmitter. This is so because,
*H
Fig. 5.—The radiation chavacteristic sg
in dependence on h. Curve (a) has been
b transferved from Fig.3, curves (b) and (c)
have been computed from (48) and (51)
Ry X 1 m

= — and — = — -
- for 7l = Too " IowzthS 7

2 - /\
3 . \
1 1 1 i 1 1 1 i3 h
X A s A sk o2 4 koh
[] 4 [ 2 8 4 8
according to (49b) and (46) or (s51b) and
(42) respectively, we have
ok {I .
(ds Sabs.)v—ZI]TQl (5 C —A) |sin §|
ke
+ Ecos o,
(AS - sabs‘)H =0 (52)

In appendix 5 we shall show in a more
fundamental manner that the energy (S in

£

our previous nomenclature) radiated into |
the upper hemisphere is in any case, and thus :
also for {— o, finite, so that the difference

between the total radiation S and the absorp-
tion S,,, by the earth remains with certainty
finite, not only in the members of the first
2
m‘ but
also in those of any order. We shall call
this difference the “ utilisable radiation.”
For the energy to be fed to the antenna
(see the following section), it is obviously
not the utilisable radiation but the total
radiation including the energy absorbed
within the earth that is important, so that

order which are proportional to

for the total energy our curves in Figs. 4 and

5 remain decisive.

It might appear that the absorption by
the earth has to be computed by integration
along the surface z = o of the earth instead
of by integrating the radiation along the
plane z =% — e We remark, however,
that both integrations must lead to exactly
the same value. This can be recognised from
the fact that between the planes z =/ — ¢
and z =0 no absorbing material is con-
tained, and that the radiation through the

infinitely distant cylinder surface of the-

height % becomes zero for all finite values of Z,

-and therefore also if {— oco. Mathematically,
this can be proved in the following manner : {!
if instead of introducing into (43) the values |

of f, and f, given in equation (g9a) for z=h—e¢,
one inserts the following expressions, Wthh
are valid for z =0 :—

fi=eMm _5_’“‘1'N,

fe

__{< huy + 6—hu1%>
H1 N/

one arrives at the sane expression as in j

(42a). This is true for the vertical dipole. |
One can proceed correspondingly with a
horizontal dipole and ascertain that in this |
case the flow of energy through the plane ¢
z = 0 is the same as that through the plane
2=h —e

(To be concluded).

GOODS FOR EXPORT

The fact that goods made of raw ma-
| terials in short supply owing to war
i conditions are advertised in this journal
should not be taken as an indication that
they are necessarily available for export.

IE

fi
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Wireless Patents |
A Summary of Recently Accepted Specifications

!

The following abstracts ave prepared, with the permission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, ‘London, W.C.2, price 1]- each

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS
AND APPARATUS

545 343.—Interstage coupling circuits for an
amplifier designed to give a substantially uniform
gain over a wide band of frequencies.

Standard Telephones and Cables (assignees of
J- M. West). Convention date (U.S.A.) 26th April,
1940. .

AERIALS AND AERIAL SYSTEMS

544 933.—Aerial coupling circuit for eliminating
interference from a mains-operated wireless re-
ceiver.

F. E. Bole, C. M. Edwards ; and J. B. Mac-
Laughlin. Application date 30tk October, 1940.

545 052.—Aerial array with adjustable phase-
couplings for ‘‘steering” the directive response
of the system.

Standard Telephones and Cables (assignees of

A. Polkinghorn).  Convention date (U.S.A.) 17th
February, 1940.
545 501.—Coupling a dipole aerial through a
quarter-wave short-circuited section which serves
to adjust the aerial impedance to that of a staridard
type of concentric transmission line.

Marconi’s W.T. Co. (assignees of G. H. Brown).
Convention date (U.S.A.) 24th November, 1939.

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

544 893.—Eliminating interference from a mains-
operated receiver by means of one or more variable
band filters which are connected across the supply
lines.

F. E. Bole; C. M. Edwards ;, and J. B. Mac-
Laughlin. A pplication date 30th October, 1940.

544 945.-—Means for improving the signal-to-noise
ratio in a receiver for phase- or frequency-modulated
signals,

L. J. P. James and J. E. Rest.
31st October, 1940.

Application date

TELEVISION CIRCUITS AND APPARATUS
For TRANSMISSION AND RECEPTION

545 078.—System  of scanning, primarily for
coloured television reception, and capable of being
a}fcphed to high-grade and lower-grade receiving
sets,

J- L. Baird. Application date 7th September, 1940.

545 266.—Television system of -synchronisation
which facilitates the separation of the picture

signals and the application of automatic volume
control at the receiver.

Hazeltine Corporation (assignees of J. C. Wilson).
Convention date (U.S.A4.) 5th October, 1938.

545 411.—Method of separating by amplitude
discrimination the line and frame synchronising
impulses from the signal frequencies in a television
system.

Hazeltine Corporation (assignees of H. A. W heeler).
Convention date (U.S.A.) 7th Jumne, 1939.

545 440.~—Automatic amplification control in a
television scanning system in which the line and
frame frequencies are separated by amplitude
discrimination,

Hazeltine Corporation (assignees of H. A. Wheeler).
Convention date (U.S.4.) 7th June, 1939.

545 462.—Combination of Kerr cells and 'light-
filters for producing and reproducing television
pictures in colour.

J- L. Baird. Application date 23rd October, 1940.

545 49I.—Producing colour effects in television
by an arrangement in which Kerr cells at the
receiver are cennected by wires to photo-electric
cells at the transmitter,

J. L. Baird. Application date 23rd October, 1940.

»

TRANSMITTING CIRCUITS AND APPARATUS

(See also under Television)
544 075.—Combined transmitter and receiver for
use with a pulsed system of signalling.
Standard Telephones and Cables and W. A.
Beatty. Application date 5th November, 1940.

545 126.—Wireless telegraph system in which
signals are radiated by the intermittent interruption
of a radio-frequency wave modulated by a low-
frequency tone.

Standard Telephone and Cables and C. W. Earp.
Application date 28th September, 1940.

545 313.—Multiplex signalling over a number of
coaxial conductors specially designed and arranged
to prevent cross-talk.

Standard Telephones and Cables (assignees of
R. P. Booth and T. M. Odarenko). Convention date
(U.S.4.) 6th June, 1940.

545 402.—~Method of coupling a high-frequency

oscillator of the velocity-modulated electron-
beam type to a working load.
Eletcvical Research Products Inc. Convention

date (U.S.A.) 11th May, 1940.
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CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

544 822.—Method of producing sleeves without
interlocking ribs for indirectly-heated cathodes.
H. Kershaw. Application date, 28th Oclober, 1940.

544 825.—Construction of valve bases with cir-
cularly-arranged pins which are directly connected
to lead-in wires. :

United-Carr Fastener Corporation (assignees -of
A. W. Kimbell). Convention date (U.S.A.) 15th
December, 1939.

544 831.—Arrangement of an auxiliary anode for
initiating the arc discharge in a cathode-controlled
rectifier.

The British Thomson-Houston Co. and H. de B.
Kwight.  Application date 4th February, 1941.

' 544 850.—Resonant electrode system for modulating
the high-frequency oscillations generated by the

passage of an electron stream. [Addition to
541 271).
The British Thomson-Houston Co. Convention

date (U.S5.A.) 27th September, 1939.

544 951.—Method of coating valve electrodes in
order to improve emission and to maintain a high
vacuum.

The Mullard Radio Valve Co. and A. J. van
Hoorn. Application date 31st October, 1940.

545 123.—Means for limiting the standing or
D.C. component of the space current in an electron
multiplier. g

F. J. Granden Bosch. Application date 7th
August, 1940 and jth February, 1941.

545 146.—Electrode arrangement, including re-
flecting means, for generating high-frequency
oscillations by the passage of an electron stream
through a resonating system.

The Board of Trustees of the Leland Stanford
Junior University. Convention date (U.S.A.) 20th
April, 1939. >

545 213.—Means for fixing the potential at certain
points of an electron stream as it passes through
a cathode-ray tube. ]

The British Thomson-Houston Co. Convention
date (U.S.A.) 27th April, 1940.
545 380.—Construction of a blocking-layer rectify-
ing-cell with one or more grids embedded between
the rectifying layers.

Philips Lamps (communicated by N. V. Philips’

.Gloeilampenfabrieken).  Application  date, 14th
October, 1941.

545 389.—Cooling device for safeguarding the
seals of a high-powered electron-discharge tube of
the mercury-vapour type.

The British Thomson-Houston Co. ;
Bourne,; and E. J. G. Beeson.
10th January, 1941.

H. K.
Application date

WIRELESS
ENGINEER

September, 19/2

545 414.—Magnetic yoke for the deflecting system
of a cathode-ray tube. ;
Philco Radio and Television Corporalion (assignees

of L. J. Bobb). Convention date (U.S.A.) 21st |

October, 1939. {
¢

. 545 445.—Electrode arrangement for deflecting

an electron team in a frequency-converting or
similar tube.

Marconi’s W.T. Co. (assignees of H. M. Wagnev).
Convention date (U.S.A.) 24th November, 1939.

TR .

SUBSIDIARY APPARATUS AND MATERIALS

544 834.—Method of cutting and mounting a |
piezo-electric crystal oscillator required to main- !
tain a constant frequency over a wide variation in,
temperature.

Standard Telephones and Cables (assignees of W. P. |
Mason). Convention date (U.S.A.) 20th March, '
1940.

545 129.—Construction of radio-frequency bridge ;i
for measuring impedances. The variable elements
in the bridge are mounted axially in a rotatable
drum. l

Marconi’'s W.T. Co.; C. D. Colchester; P. E. | :
Jellyman ; and R. A. Nightingale. ,/‘Ipplication%«i
date 4th December, 1940.

545 140.—Photo-electric apparatus for measuring
the position and width of a moving strip. o
The Bvitish Thomson-Houston Co. Convention §5

date (U.S.A.) 13th July, 1940.

4

&

545 321.—Compact arrangement of a hearing-aid }‘éé
microphone-amplifier unit designed to be worn on j|
the body of the user. b
Sonotone Corporation. Convention date (U.S.A.)

13th September, 1939.

545 357. — Coding  system  for automatically
‘“ scrambling *’ the elements of a signal in at least g
two definite stages with different time-sequences

in order to ensure secrecy.

AT AT

I T T T T T s T

Akt Brown, Boverte et Cie. Convention date
(Switzerland) 26th July, 1939. J{Q
545 401.—Range - control' system including a}”

et

variable-gain amplifier to compensate for selecting
signal fading.

Standard Telephones and Cables (assignees of it
S. B. Wright). Convention date (U.S.A.) 2nd May
1940. i

i
545 430.—Training apparatus for transmitting

combination Morse signals of gradually-increasing |}

i

DT < AT

difficulty. {
Creed and Co.; A. E. Thompson; and R. D.‘
Salmon. Application date, 22nd November, 1940. |

545 535.—Method of compensating for frequency!
errors in the load circuit, e.g. a rectifier type of!!
meter, of an amplifier with negative feed-back.
Standard Telephones and Cables and A. W. Ewen.
Application date 29th November, 1940. -4

—
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Compiled by the Radio Research Board and reproduced by arrangement with the Department
of Scientific and Industrial Research
For the information of new veaders it is pointed out that the length of an abstract is generally
no indication of the importance of the work concerned. An important paper in English, in a
journal likely to be veadily accessible, may be dealt with by a square-bracketed addition to the
title, while a paper of similar impqrtance in German ov Russian may be given a long abstract.
In addition to these factors of difficulty of language and accessibility, the natuve of the work has,
of course, & great influence on the useful length of its abstract.
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PROPAGATION OF WAVES

2599. THE DISPERSION OF ULTRA-SHORT WAVES
IN PorLar Liguips wiTH MORE THAN ONE
ReLaxATIiON TIME [Debye Theory : Perrin’s

- Theory assuming Ellipsoidal Molecules :

- Case of Molecule containing a Freely Rotat-
able Polar Group: Theory of Anomalous
Dispersion for Two Relaxation Times:
Measurements by Drude’s Second Method,
Wavelengths 8-150cm (and the Failure of
the . Coolidge-Romanow Formulae below
30cm, for Absolute Measurements): Dis-
cussion of Results].—G. Klages. (Physik.
Zeitschy., 20th May 1942, Vol. 43, No. g/10,
Pp- 151-166.) ,

2600, CORRECTION TO ‘' THE ASSIMILATION OF
ELECTROMAGNETIC REFLECTION AND REFRAC-
TION THEORY TO THE PHYSICAL PHENOM-
ENA.”—Q. Schriever. (Ann. dev Physik,
20th April 1942, Vol. 41, No. 4, p. 324.)

Sommerfeld, Ott, & Magnus have pointed out a
flaw in the mathematics of the paper dealt with in

628 of March: this does not seriously invalidate

thg results, but causes certain difficulties which the

writer has now solved in a way to be described in a

coming paper.

260I. ASYMPTOTIC SOLUTIONS OF LINEAR DIF-
FERENTIAL EQUATIONS [reducible to the
Form d*y/dx? = x(x)y = (h%xo + by + Xa)¥':
Treatment providing Direct Connection
between Asymptotic Solutions and Airy
Integral & Its Companion Function].—H.
Jeffreys. (Phil. Mag., June 1942, Vol. 33,
No. 221, pp. 451-456.)

2602. IONOSPHERIC MEASUREMENTS DURING TOTAL
SoLAR EcLipsE [South Africa, 15t Oct. 1940 :
F, Effects: F,; Region ‘' showed Expected

2603.

2604.

2605.

2606.

Results ”’ on the whole, but is ' More Com-
plex than generally Supposed ”: Most of
Radiation producing E Region comes from
Regions near Clouds of Bright Hydrogen or
Calcium].—A. J. Higgs. (Nature, 20th June
1942, Vol. 149, p. 70I:- summary only.)
For the F, results see 685 of 1941 and back
reference.

PrROBE MEASUREMENTS IN RAREFIED AIR
IONISED BY A BEaM oF ELECTRONS.—
Székely & Zauner. (See 2771.)

“ ERGEBNISSE UND PROBLEME DER SONNEN-
FORSCHUNG ’ [Results & Problems of Solar
Research : Book Review].—M. Waldmeier.
(Naturwiss., 5th June 1942, Vol. 30, No.
2324, p- 376.) Vol. xxir of the ' Problems
of Cosmic Physics * series (edited by Jensen).

MEASUREMENTS OF ULTRA-VIOLET SOLAR-
AND SKY-RADIATION INTENSITIES IN HicH
Latitupes [Louise A. Boyd Arctic Expedi-
tion: Wavelengths 3200 AU & Shorter:
Results in Agreement with Existing Ideas
on Variation of Ozone with Latitude &
Season : etc.].—W. W. Coblentz,. F. R.
Gracely, & R. Stair. {(Journ. of Res. of Nat.
Bur. of Stds., May 1942, Vol. 28, No. 5,
pp. 581-591.) ,

SorLarR INFLUENCE oN CosMi¢-RaY INTEN-
sity [Negative Sunspot FPulse associated
with Cosmic-Ray Positive Primary Pulse,
following 3—4 Days Later,] and A New
Cosmic-Ravy GEOMAGNETIC RELATION [Con-
tinuous Series of Spherical Shells of Current
(Density proportional to Cosine of Latitude)
concentric with Earth, augmenting Magnetic
Field : etc.].—]. W. Broxon : Foster Evans.
(Phys. Review, 1st/15th April 1942, Vol. 61,
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2607.

2608.

2609.

2610.

2611.

2612,

2613.

2614.
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No. 7/8, p. 545 P. 545: summaries only.)
See also 1888 of July.

SoME MEASUREMENTS ON THE ELECTRONIC
CoMPONENT OF CosMIC RADIATION [at 2200
Metres above Sea Level: with Deductions
as to Corrections necessary to Results of
Counter-Telescope Observations].—G. Coc-
coni & V. Tongiorgi. (La Ricerca Scient.,
Feb./March 1942, Vol. 13, No. 2/3, pp. 112-
117.) For a previous paper, on the nature
of the electronic component at 120 and 2200
metres, see ibid., 1941, p. 144 onwards : and
see also 645 of March. For further work see
April/May issue, Vol. 13, No. 4/5, pp. 192—
194.

ON THE SPECTRUM OF THE CosMmic RaADIA-
TION AT 2200 METRES ABOVE SEA LEVEL
[Measurements leading to Refutation of
“Fine Structure’ of Cosmic Rays and
Presence of Bands in Primary Spectrum :

etc.].—G. Cocconi & V. Tongiorgi. (Natur-
wiss., 29th May 1942, Vol. 30, No. 22,
pp. 328-329.) See, for example, 4206 of

1940 and 47 of 1941.

A HvyPoTHESIS AS TO THE ORIGIN OF CosMIC
RAvs anND Its EXPERIMENTAL TESTING IN
INpDIA AND ELsewHERE [Five-Band, Four-
Plateau Hypothesis}.—R. A. Millikan &
others. (Phys. Review, 1st/isth April 1942,
Vol. 61, No. 7/8, pp. 397-407.) The full
paper, summaries of which have been referred
to in 2065 of 1941 and 644 of March.

THE NATURE OF REACTIONS OCCURRING IN
THE PRODUCTION OF THE AFTERGLOW OF
AcTivE NITROGEN, AND THE EFFECT OF
TEMPERATURE ON THE PHENOMENA [Picture
of Mechanism, in Agreement with Rayleigh’s
Results (4205 of 1940 [and 2289 of August])
and based on Freezing-Out of One Component
of Active Nitrogen (J. J. Thomson)].—D. E.
Debeau. (Phys. Review, 1st/15th May 1942,
Vol. 61, No. 9/10, pp. 668-669.)

ConTINUOUS EMISSION SPECTRA OF THE RARE
Gases [and Their Intensity Distribution,
Variation with Current Strength & with
Pressure, etc.].—B. Vogel. (Ann. der Physik,
oth April 1942, Vol. 41, No. 3, pp. 196-210.)

BAND SPECTRUM AND STRUCTURE OF THE
CH* MOLECULE : IDENTIFICATION OF THREE
[Hitherto Unexplained] INTERSTELLAR
Lines.—A. E. Douglas & G. Herzberg.
(Canadian Journ. of Res., June 1942, Vol. 20,
No. 6, Sec. A, pp. 71-82))

RESEARCHES ON THE STRUCTURE AND ON THE
PREDICTION OF BAROGRAMS : PRELIMINARY
NoTE fon Scheme taking Advantage of
Recent Progress in Periodic Analysis & of
Modern Mechanical Analysers].—F. Ver-
celli. (La Ricerca Scient., Feb./March 1942,
Vol. 13, No. 2/3, pp. 99-105.)

DISTORTION OF SURGES BY SERIES INDUCT-

ANCES AND PARALLEL CAPACITANCES: I—
THEORY : II—MEASUREMENTS.—H. Lau.

2615.

2616.

2617.

2618.

2619.

20. SKIN EFfFECT IN CYLINDRICAL CONDUCTORS-

2621.

2622.

2623.

2624.

2625.

September, 1942

(Arch. f. Elektrot., 18th Oct. & 17th Nov. |
1941, Vol. 35, Nos. 9 & 1o, pp. 507-532 &
609-615.) ]
TraNSIENTS IN NoN-UNIForM LiNes {Funda-

mental Theory of Reflection & Refraction of

Impulses of Infinitesimal Length: Theory |
of Reflection in Its Heuristic Aspect: Ex-

ponential Line in the Transient Régime {with |
Application to Acoustics—Exponential Horn):
etc.].—G. Zin. (Alta Frequenza, Dec. 1941, |
Vol. 10, No. 12, pp. 707-750.) An English ,
summary is given at the end of the journal. |

GraPHS FOR TraNsmissioN LINEs [Parallel-f
Wire or Coaxial-Cylinder].—B. Salzberg. |
(Electronics, Jan. 1942, Vol. 15, No. 1, pp. 47—
48.) {
IMPEDANCE DETERMINATIONS OF FCCENTRIC

ILINES, and GRAPH OF IMPEDANCE OF EcCEN-

TrIic-CoNDUCTOR CaBLE.—G. H. Brown:

W. J. Barclay & K. Spangenberg. (Elec-'
tronics, Feb. 1942, Vol. 15, No. 2, p. 49
p- 50.) Primarily in connection with the
deliberate variation of characteristic im-:
pedance for matching purposes. F

On THE THEORY OF PHASE COMPENSATION ¥
fin Pupinised Lines].—Wald. (See 2728) g;
SKIN-EFFECT Formuras [and Curves: in-|
cluding Coated Conductors, of Special;
Interest for Ultra-High Frequencies].—
J- R. Whinnery. (FElectronics, TFeb. 1942,

Vol. 15, No. 2, pp. 44-48.)

gy .

t
|
i
CRrROSS-SECTION AT HigH ¢

WwITH ELLIPTIC
. Lettow- »

fand Medium] FREQUENCIES. ¢
sky. (Awch. f. Elektrot., 15th Dec. 1941,6':
Vol. 35, No. 11, pp. 643-062.) Extension of Ej
4073 of 1935, which dealt with low fre- ;i
quencies.

Dara Sueers XXVI anp XXVII: SkIN
ErrecT.—(Electronic  Engrg, April 1942,

Vol. 14, No. 170, pp. 715~717.)

PROPERTIES OF CIRCUITS

THE ELECTRICAL OSCILLATIONS OF A PER- |
FECTLY CONDUCTING PROLATE SPHEROID.—
Ryder. (See 2662.)

SKIN-EFFECT FORMULAS, and SKIN EFFECTE;
IN CYLINDRICAL CONDUCTORS WITH ELLIPTIC §
CRrROSs-SECTION AT HiGH FREQUENCIES.—

Whinnery : Lettowsky. (See 2619 & 2620.) ¥

Data SHEET XVIII: THE SELF-CAPACITY |
ofF CoiLs, Its EFFECT AND CALCULATION.— !
(Electronic Eng:g, Jan. 1942, Vol. 14, No. |
167, pp- 589 and 590.) i

RECENT QUESTIONS ON THE OPERATIONAL |
Carcurus [Comparison & Correlation of |
Methods of Heaviside, Giorgi, Carson, & |
Doetsch for Treatment of Transient States(
in Linear Systems: Need for Unification in {
Teaching Methods).—A. M. Angelini. (Alta {
Frequenza, Jan. 1942, Vol. 11, No. 1, PP |
42_53') ;‘

’%

|
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2626. CALCULATION AND CONSTRUC:]‘ION OF A
QuarTtz BRIDGE FILTER, and VarIous
CIRCUITS FOR QUARTZ BRIDGE FILTERS.-—

"E. Hudec. (E.N.T., Dec. 1941, Vol. 18,

No. 12, pp. 265-276: Jan./Feb. 1942, Vol.

19, No. 1/2, pp. 16-25.)

(i) After a short discussion of the quartz plate as

a circuit element, and of its advantages over
corresponding coil/condenser combinations (RlwL
from~i074-107% compared with 1072, only rarely
improved on : Kiessling’s work is here referred to,
2726 & 3771 of 1938), the writer outlines the prin-
ciple of the bridge filter and goes on to analyse a
particular type, in which each branch is composed
of a quartz plate with a parallel condenser and an
inductance with a parallel condenser (Fig. 4). The
treatment is confined to the practically important
case where the pass-band is comparatively narrow
(e.g.£1.5 ke/s about a middle frequency of 100 kc/s).
This type of filter has the advantage over the well-
known Mason bridge types (Stanesby & Broad,
1390 of 1939) that the necessary terminating resist-
ance can, for a given pass-band width and middle
frequency, be varied within wide limits. The actual
filter built to confirm the theoretical conclusions
(circuit of Fig. 17) used h.f.-iron pot-cored coils
with adjustable core, and fixed condensers each
with a trimmer of Tempa S. .
(ii) The filter dealt with above has all four
branches of the quartz-type specified. The present
paper describes a simplified circuit in which only
two branches are of the quartz-type, the other two
being composed of the two halves of the input
resistance $},, which is connected through a trans-
former (with a wide pass-band) to the anode circuit
of a screen-grid valve. The circuit is analysed,
and the terminating resistance for obtaining the
best possible attenuation characteristic is calculated,
with particular attention to the case where two
filters in series are employed. Results were confirmed
by the building of four filters, two for a middle
frequency of 500 kc/s and a calculated pass-band
width of £ 1.5 ke/s and two for a middle frequency
of 1.5Mc/s and a calculated pass-band width of
t4.5ke/s: the pass-band widths mentioned are
those given by the formula Pa= (1 + 4f/f,)% the
actual widths being smaller: for the 1.5 Mc/s
filter the width was about 3-3 ke/s, the cut-off
attenuation was about 6 nepers, and the average
ﬂ.au}k steepness about 2.5 nepers/kc. Table 1,
glving the data for the two duplicate filters to each
Specification, provides information as to the accu-
racy with which the . individual values must be
worked out in order to obtain filter-branch constants
With an accuracy within about 1 per thousand.
Flgx I5 shows the attenuation curves of the 500 ke/s

“ simplified * filters and Fig. 16 the curves for two
of these in series.

2627. CONTRIBUTION TO THE COMPLETE SOLUTION
OF THE DIFFERENTIAL EQUATION OF FREE
COUPLED  OSsCILLATIONS FOR ARBITRARY
DampiNg AND ANY TYPE aAND VALUE OF THE
CouPLING.—P. Schneider. (Ann. der Physik,

. 9th April 1942, Vol. 41, No. 3, Pp. 211-224.)

. K{e}?ltz (in 1913 : ref. “1 ") gave' a solution for

mduct}ve coupling which was applicable to a

numerically specified case. More recently Wagner

‘WIRELESS
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(1935 Abstracts, p. 613, and 3152 of 1938) has
examined the general relations between the damping
and frequency, of two circuits linked by a general-
ised coupling, and the constants of the uncoupled
circuits, and has given a series of rules on the
displacement of the natural frequencies and damp-
ing, produced by the coupling, for the case of not
too high damping and moderate coupling. ‘“ The
present investigations are concerned with the
general case of arbitrary damping and anv type and
value of coupling. As was to be expected on grounds
already given by Wagner, no simple expressions or
rules are obtained. But by the determination of a
parametric function y, whose values (so far as they
are involved in the required solution) lie within
two easily ascertained limits, the coupling values
of damping and frequency are represented as
functions of a damping expression 7, [quotient of
resistance and limiting resistance] applying to the
uncoupled circuits : the behaviour of this quantity
can be followed fairly easily even at large values of
detuning. The present developments, in whose
representation we have employed the terminology
and symbols used by Wagner, have been carried out
for electrical oscillatory circuits only, since the results
can be converted directly to mechanical systems.”

2628. THE INPUT IMPEDANCE OF A COUPLED-
Circuit SvsTEM (Graphical Method giving
Value and facilitating Surveéy of General
Effect of Change in One or More Circuit
Constant] —T. F. Wall. (Electronic Eng:g,
April 1942, Vol. 14, No, 170, PP- 704-707.)

2629. A CoupLiNG-FrREE Bus-Bar CIrcUIT FOR
ALTERNATING-CURRENT SOURCES IN CoMm-
MUNICATION TECHNIQUE.—-U. John. (E.N.T.,
Dec. 1941, Vol. 18, No. 12, pp. 276-283.)

From the Kiel Electroacoustic Laboratory. It is
frequently necessary that several a.c. sources with
equal internal impedances but arbitrary no-load

voltages should work in a combined circuit on a

common load. The difficulty is that this common

load provides a coupling which links the different
sources and makés them react on each other. Such

a coupling is generally undesirable, but steps taken

. to reduce or even eliminate it are opposed by the

necessity for a correct matching of the load with
the system formed by the various sources, in order
to obtain the maximum transference of power.
Bus-bar circuits hitherto known give either a
correct matching or a decoupling, the latter only _
to a limited extent and under seriously restricting
conditions as to open-load voltages.

The writer therefore makes a thorough analysis
of the simple series connection and of the simple
parallel connection, and of the extended "’
versions of these obtained by adding an extra
terminal resistance to each source, in parallel in
the first case and in series in the second, this resist-
ance 8, being about equal to the internal resistance
of the source “* or else strictly equal to the character-
istic impedance (corresponding in order of magni-
tude with the internal resistance) of the correctly
terminating quadripole, if such a quadripole is
present.” The equations show that even these
“ extended "’ circuits, though they do reduce the
coupling to a certain extent, have the limitations
mentioned above, and that a complete decoupling,
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free from restrictions on the open-circuit voltages and
from deterioration of the matching conditions, ““can
only be obtained satisfactorily by the writer’s method
of simultaneous series and parallel connection.”

It is true that in the comparatively unimportant
case of only two sources the well-known “ fork ”
circuit can be used-instead, while for more than two
sources a cascade fork connection will also give
complete- decoupling. The latter circuit, however,
is less simple than that proposed by the writer,
and is also inferior in the matter of power loss, par-
ticularly when the number of sources is large:
the simultaneous series-parallel connection is as
simple and efficient for many sources as it is for
two. Itisshown in Fig. 5. The device which makes
it possible is that each source is converted, by a
suitable bridge connection of simulating imped-
ances, into two mutually independent virtual
sources, and the load itself into two virtual loads.
Two independent duplicate systems are thus
obtained, one of which can be connected in series
with the help of transformers of a certain trans-
formation ratio, and the other in parallel with the
help of transformers of another ratio. The whole
. circuit is somewhat complicated, but a greatly
simplified form of it is shown in Fig. 6, and another
in Fig. 7. These simplifications are based on the
fact that eqns. 39, 42, and 48 show that certain of
the simulating impedances 3, forming the bridge
circuits for the generators, and of those (3,) for
the load, carry no current or voltage and can
therefore be short-circuited or omitted ; a further
simplification (already applied in the previously
known circuits) is the use of a common transformer
with several primary windings, instead of a separate
transformer for each source. In the new circuit
there would be, of course, two such transformers,
one for the series and one for the parallel connection,
except in the special case where 8, = »3;, when
the series transformer would have a ratio of unity
and could be omitted, unless required as an isolating
transformer. Finally, if the currents to be trans-
mitted do not form a frequency band but are of one
frequency only, all the simulating impedances can
be replaced by ohmic resistances, provided that any
reactive component which may be present in B,
is compensated by a corresponding reactance. It
1s claimed that the simplified circuit of Fig. 6 or 7
(the former is the one selected for experimental
confirmation of the theory) provides an arrangement
of almost unlimited application.

2630, DaTa SHEET XIX : Circuitr NOISE DUE TO
THERMAL AGITATION.—(Electronic Eng:g,
Jan. 1942, Vol. 14, No. 167, pp. 591 and 592.)

2631. THE SHUNT-LoADED TUNED-ANODE CIRCUIT
[in Wide-Band Amplifiers], and DaTa
SueeTs XXIII, XXIV, anp XXV : PER-
FORMANCE OF THE SHUNT-LOADED TUNED-
ANODE CircuiT.—C. E. Lockhart. (FElec-
trontc Eng:g, March 1942, Vol. 14, No. 169,
pp. 673-676: pp. 677-680.) TFor XXVIII,
supplementing these, see April issue, pp. 715—
718.

2632. STABLE ADMITTANCE NEUTRALISATION [in
Resistance-Coupled Amplifiers, by Auxiliary

Valve giving Negative Mutual Conductance,

«

with Instability removed by Suitable Nega-
tive Feedbackl.—E. W. Herold. (Elec-
tronic Eng:g, Jan. 1942, Vol. 14, No. 167,
p- 594 ‘

2633. A NEw PRINCIPLE FOR STABLE DIRECT-
CURRENT AMPLIFICATION [for Process Con-
trol, etc.]: Part II—PrAcTicAL FORMS OF
NEGATIVE-FEEDBACK DIRECT-CURRENT AM-
PLIFIERS.—Eberhardt, Nisslein, & Rupp.
(Avch. f. Elektrot., 18th Oct. 1941, Vol. 35,
No. 9, pp. 533-549.) o

Sce 3588 of 1941 and 1633 of June. Of the various

ways of converting the d.c. voltages into a.c.

voltages, modulation methods (with dry-plate

rectifiers or valves) have the fundamental defect
that to obtain proportionality between input and
output they must use symmetrical arrangements

(push-pull, ring, or star), which however get out of

balance owing to changes in the non-linear elements :

the result is that the modulator delivers an a.c.

voltage even when there is no d.c. input, and the

amplifier no longer has a steady zero. For input
voltages of less than 1 volt, modulators are dismissed
as unsuitable for the present purpose. On the other
hand, vibrating-contact choppers are also rejected
because of contact difficulties, and the remaining
solution—a rotating variable condenser or vario-
meter—is discussed (Fig. 13): in practice it is
impossible to make a variable inductance as free
from loss as a variable capacitance, and it is pre-
sumably the latter device that is employed in the

complete amplifiers seen in Figs. 27 and 28.

The next point to be discussed is the phase-

sensitive rectifier forming part of the general scheme

(see previous abstracts). Unlike the case of the
d.c./a.c. conversion at the input, the constancy of
symmetry is not important here, since the effect

of a departure from symmetry can be reduced to the ¥,
k.V-th part by an opposed feedback with a ** degree §
of compensation ”’ of 2. V. The simple single-valve

phase-sensitive rectifier circuit of Fig. 16 is therefore
practicable, and is used in the amplifier shown in
Fig. 27, which is designed to amplify either an input

voltage of 1o mv to an output voltage of 30V or ¢
an input current of 1 paA to an output current of y

15 ma, the respective power amplifications being
4.5%x10° and 2.25x10°: in this amplifier the

switch S changes over from voltage-compensation

to current-compensation. The amplifier of Fig. 28;
on the other hand, has an extra stage of a.c. ampli-
fication after the ‘‘ chopper ” and uses dry-plate
rectifiers as its phase-sensitive rectifier: it
designed to have a specially high input resistanceg
(over 250 megohms) for measurements of the e.m.f.

of diodes, py determinations, etc. _
an input of 0.5 v to an output of 2 v, with power |

istﬂ

It will amplify |

amplification of 6 x 108, It is accurate within 0.5%, (!

compared with the 1% of the other type. il

2634. THE GENERATION OF INTERMODULATION
FrEQUENCIES [Paper to Radio Interference |
Conference].—H. J. Reich. (Communica-|
tions, Oct. 1941, Vol. 21, No. 10, pp. 12, 14, |
and 26, 28.) b‘,

{
RECTILINEAR RECTIFICATION APPLIED TO /!
VOLTAGE INTEGRATION. — Stevens.  (Seel
2887.) {

2635,

|
!

P

E
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2636. CALIBRATED DIFFERENTIAL NEGATIVE RE-
sisTANCES [and Their Use for Measuring
Purposes].—A. Pinciroli. (4lta Frequenza,
Nov. 1941, Vol. 10, No. 11, pp. 644-660.)

For previous work see 2686 of 1941. Author’s
summary :—* The possibility is shown of obtaining,
with the help of a valve with differential negative

transconductance, of the retarding-field type, a

variable differential negative resistance which is
permanent in time and very constant with respect
to supply voltages. The various arrangements
tried are shown and some measured results given
[the circuits of Figs. 8a and 16 are considered the
most advantageous].

*“ A new arrangement is proposed for the measure-
ment of the equivalent resistance of a parallel oscil-
latory circuit. This is based on the use of a differen-

-tial negative resistance calibrated at an acoustic
frequency : the apparatus is very simple and allows
the measurements to be made very quickly.” For
Latmiral’s method with a dynatron see 3117 of
1936 : and see 2637, below.

2637. REACTIVE COMPONENT AND VARIABILITY
WITH FREQUENCY oF NEGATIVE RESIST-
ANCES.—G. Francini. (4lta Frequenza, Nov.
1941, Vol. 10, No. 11, pp. 661-664.)

Among the various ways of obtaining differential
negative resistances, the method of the retarding-
field valve has a special importance because of its
high constancy, greatly superior to that of second-
ary-emission valves. The constancy is particularly
high when the voltages applied to the electrodes
have certain values which can be determined ex-
perimentally. Such arrangements have been applied
to the measurement, by neutralisation, of the equiva-
lent resistance of oscillatory circuits : in particular,
Pinciroli uses for this purpose a variable negative
resistance so stable as to preserve 4 calibration made
at some acoustic frequency (2636, above). In this
connection it is desirable to know (a) the value of
the parasitic capacitance associated with the
Tesistance, since this, coming in parallel with the
circuit under measurement, will affect the resonance
frequency and consequently the result of the meas-
urement, and (b) the frequency at which the value
of the negative resistance begins to depart from
that measured at an acoustic frequency.

The writer, therefore, has made measurements
on the circuits shown in Fig. 1a and Fig. 2: the
former is that given in Pinciroli’s paper as Fig. 16
{see above abstract) while the latfer is the circuit
of Pinciroli’s Fig. 8a modified so as to eliminate
the battery between the second and third grids.
Measurements at 100 kcfs, by two methods whose
results agree, show that the parasitic capacitance
18 due essentially to the interelectrode capacitance,
and can be reduced to the harmless value of
7-5 upF by using an acorn valve (compared with
2L.5 puF for a type EF6): ‘“ these results do not
agree with those of other workers, but furnish a good
confirmation of what has been said above.” As
regards the frequency-dependence of the negative
resistance, with the circuit of Fig. 1a the measure-
ments gave a definite relation between the relative
Varation of the negative resistance and the varia-
tion of the resistance R ; if the latter is of colloidal
type this variation consists of a diminution, with

increasing frequency, which amounts to several

per cent. at 7 Mc/s in the case of resistances of some

tens of thousands of ohms (Bressi, 4500 of 1938).
The measured curve for Fig. 1a (Fig. 3) shows that
the negative-resistance variation 4v,/r, rose from
zero at 2 Mc/s slowly to 4% between 6 and 7 Mc/s,
and more quickly to 12% at 10 Mc/s: the circuit
employed used an ‘acorn valve. No curve is given
for the circuit of Fig. 16 (or its variant Fig. 2), but
it is mentioned that the relation is not so simple as
that for the other circuit: on the other hand, the
value of R is smaller for this circuit; so that its
variations will be smaller also. To sum up, the
method appears "useful for frequencies up to some
10 Me/s, or higher if a resistance of special type is
available. .

2638. CONTRIBUTION. TO THE CALCULATION OF
LEAKAGE IN SINGLE-PHASE AND MULTI-
PHASE TRANSFORMERS WITH SEVERAL WIND-
INGS ON EacH Core.—F. Traunberger.
(dwch. f. Elektrot., 18th Oct. 1941, Vol. 35,
No. 9, pp. 550~-560.)

TRANSMISSION

2639. THE GENERATION OF POWERFUL OSCILLA-
TIONS IN THE REGION oF CENTIMETRIC
Waves BY A MAGNETRON.—N. F. Alekseev

+ & D. E. Malyarov. (Journ. of Tech. Phys.
[in Russian], No. 15, Vol. 10, 1940, pp. 1297—
1300.)

An investigation was carried out with an experi-
mental magnetron model in which different types
of electrodes could be tested. The model (Fig. 1)
was attached to an oil diffusion pump. It was found
that with a four-circuit water-cooled anode (Fig. 5)
and using oscillations of the first order (n=1; one
revolution of the electron takes place during one
oscillation in the circuit) power outputs up to
300 w were obtained on a wavelength of ¢ cm.
With similar sealed-off models power outputs of
the order of 100 w were obtained on the same wave-
length. Expérimental models of similar type were
also constructed for shorter waves; using oscilla-
tions of n=%}, outputs of 2 w were obtained on a
wavelength of 2.6 cm.

2640. AN FLECTRON-BEAM OSCILLATOR WITH A
RETARDING FI1ELD.—N. I. Ashbel. (Journ.
of Tech. Phys. [in Russian], No. 15, Vol. 10,
1940, pp. 130I1-1302.)

A description is given of a very simple oscillator
operating with a retarding field on decimetric
waves. A diaphragm D (Fig. 1) with an aperture
in the centre is mounted across the tube. A tung-
sten-filament coil K inside a cylinder V is mounted
on one side of the diaphragm, while a fourth elec-
trode 4 in the shape of a hemisphere or a pot-
cylinder opening towards the diaphragm is mounted
on the other side of the diaphragm. V, D and 4
have negative, positive, and zero (or negative)
potentials respectively. The electrons emitted
from K are made to converge at D by the fields of
V and D, and enter 4 in a divergent beam. A space
charge of considerable density is formed inside 4.
The main difficulty in designing this oscillator is to
ensure good focusing of the return beam at the
aperture of D.
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Experiments were carried out with oscillators
of this type, and for power dissipation of the order
of 30 w on the diaphragm an efficiency up to 4%
was obtained on wavelengths from 35 to 60 cm. A
description is also given of a modified model in
which the Lecher conductors L connected to D and
A in Fig. 1 are replaced by a concentric line partly
formed by the electrodes themselves (Fig. 2).

2641. THE EXCITATION OF CAVITY RESONATORS BY
Saw-Tootn OsciLraTioNs.—W. Ludenia.
(E.N.T., Jan./Feb. 1942, Vol. 19, No. 1/2,
PP 7-15.)

" Recently the centimetric waves have achieved
a considerable importance on account of their good
quasi-optical properties. In particalar, impulse-
modulated transmitters are of great interest for
many applications. Consequently the excitation
of resonant circuits by pulse generators (‘ kipp '’
generators) deserves a thorough investigation,
since with such generators it is possible to obtain
specially simple arrangements for the production
of large pulse energies . . . For his investigations
the writer used a gaseous-discharge gap with an
oxide [apparently aluminium-oxide] cathode devel-
oped by himself : it will be reported on in detail
elsewhere.”’

After a discussion of ‘the theory of the saw-tooth
oscillator and its voltage and current curves, the
writer deals in section 111 with the excitation of
resonant circuits by oscillations of this type.
Such excitation depends very much on the saw-
tooth-circuit discharge-time T, If the ohmic
resistance Ry (Fig. 6) is small compared with the
inductance L, C will no longer discharge aperiodic-
ally but in the form of a damped sinusoidal oscilla-
tion, whose decrement will depend chiefly on the
resistance assumed by the ““ switch ** S during the
time Tpr (Fig. 5): it will also be the smaller, the
smaller the ohmic resistance is compared with L.
The values of C and L determine the frequency of
the excited oscillation according to the formula

N=I/7‘:I/27T'\/CL. Since current and voltage are
approximately 9o°® out of phase, T must be about
a quarter of the oscillation period 7: that is, the
discharge-time must be about four times smaller
than the period of the resonant circuit to be ex-
cited. If the ‘ switch " resistance is very high
during the time 7/2 (as in the case of a quenched gap)
a secondary circuit can be tightly coupled (Fig. 7)
and an efficient energy transfer obtained, but this
point is not discussed any further because only the
single circuit of Fig. 6 is actually used for the
excitation of resonant circuits of extremely high
frequency.

The problem, then, is the production of saw-
tooth oscillations of large energy with extremely
short discharge-time Tg. It is seen in section 1v
that the internal resistance of a gaseous-discharge
gap increases linearly as T, decreases (equn. 30,
Fig. 9), so that the efficiency % (eqn. 31) decreases
linearly with decreasing Tp. Measurements were
made with a 25u gap in a particular circuit where
Tg was 5x 107 % and the corresponding gap resist-
ance was 1 ohm : this circuit was suitable for excit-
ing a circuit of r=4Tz=2X 1077, giving a wave-
length of 60 m (nof 15 m as given in the text). On
the other hand, if Tz=10"13, so that the excited

wavelength is 12 cm {(r=4Tg=4 X 1071%, so that

N =2500 Mc/s), the gap resistance rises to the large !
value of 500 ohms. Calculating the efficiency by
eqn. 31 this gives, for a load of 50 ohms such as |
would be provided by a well radiating oscillator, 3
=j50/550==about 9%. 4

This 9% efficiency is the value quoted in the
author’s summary and elsewhere, as holding for a !
12 cm wave. The validity, however, of such a calcu- |
lation of efficiency by eqn. 31 in the present case
is discussed on pp. 10 (following Fig. 9) to 11, where
a comparison is made with the case of a magnetron.
' Quite generally it can be said that with an inter-
mittent gaseous discharge a much worse thermal
efficiency must occur than with a non-intermittent
cathode-heating such as is possible for electronic
valves, but that the energy conversion ratio (useful-
output/d.c.-input) for very small 7 (for instance
less than 10710%) is distinctly better with the gaseous
discharge gap, because of the technically possible
small path-lengths of, or under, 1ox. ' If, in place
of a gas-gap, a vacuum gap is employed, when the
electrodes are cold the discharge of C will only
occur if the electrodes are in galvanic contact. The
internal resistance of such a vacuum gap is then
practically zero and the discharge takes place !
practically without inertia, since the path-length is
also zero when the electrodes are touching. With
a very good vacuum it is thus possible to attain,
even with discharge-times of 1071% (corresponding
to an excited wave of 12 ¢cm), an internal resistance
R, of only about 1 ohm, so that low-damping ;
circuits can be excited "' [whereas when the gas-
gap resistance was 500 ohms for the 12 cm wave, it
would have been useless to employ a low-damping
circuit: p. 10, and later in this abstract]. With
vacuum contact-gaps the work function 8 of the
electrons (eqns. 36, 37) does not come into the ques-
tion, so that the equation relating the energy E
applied to the gap to the useful output Ey can now
be written E=kEy, where & depends only on the
circuit losses, which can be kept small : efficiencies
of more than 3509 are thus obtained ” {a footnote
here states that investigations on these lines are |
still in progress, so that the various points are j
merely mentioned)]. )

The writer continues: ‘‘ For a gas-gap the in-
ternal resistance is given by R,=cA, where 4 is}
the electrode spacing. At a critical point P, R,
rises very steeply: measurements show that P
occurs when A is approximately 1oou if A=1m,
and when A is about 25u if A=10cm. For a
pressure of one atmosphere the corresponding
striking voltages U, are about goo and 400 volts.
By increasing 4 beyond the critical point P the
value of U, can be increased, but k, then increases ;
so steeply that the energy is reduced. With vacuum}
contact-gaps U, has theoretically no upper limit and |
with a very good vacuum can reach ten or more times |
the value for a gas-gap at atmospheric pressure :|
the stored-up energy in the condenser can thus bej
raised a hundred-fold or more [here again the
footnote is referred to] . . . Investigations show!
that the internal resistance R, of a gas-gap is in-(
dependent of the gas pressure, so that a higher
efficiency cannot be obtained by decreasing the
pressure. On the other hand, for a constant A4
the striking voltage U, increases in proportion to;j

\
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the gas pressure, so that much higher maximum
values can be obtained for the mean energy E -
[over the whole period of the saw-tooth oscillation]
than at normal pressure " [this is a point singled out
in the author’s summary, but again the footnote is
referred tol.

A discussion on pp. 11-12 on the charging time
T and the deionising time T, together with the
comparative performances of an aluminium-oxide
and a tungsten cathode, leads to the conclusion
that the former is superior, but that at atmospheric
pressure the highest permissible continuous load
for it is about 10 w, which at 12 cm wavelength
with the 9% efficiency previously arrived at yields
about 0.9 w of h.f. output. ‘‘ At a gas pressure of
10 atmospheres an output of about 20 w is to be
expected.” From the relations obtained in this
sub-section it follows that for gas-gaps, as A
decreases, the efficiency decreases linearly and the
max. energy according to the square law. “With
vacuum contact-gaps the efficiency decreases little
and the max. energy linearly. When success is
obtained in constructing vacuum contact-gaps
with a very high saw-tooth frequency (n> 105 c/s),
which seems quite possible, it will be feasible to
generate centimetric waves of high steady output
(in certain conditions some hundreds of watts) with
good efficiency (up to or over 50%)”.

Sections v and vI deal shortly with the theory
of cavity resonators and their eéxcitation by saw-
tooth oscillations of extremely short discharge-
times: the theoretical treatment is based on the
two papers by Borgnis and Schriever dealt with in
61 of 1941 and back reference. Fig. 14 shows the
gas-gap method of exciting the H, wave in a cylin-
drical cavity resonator : the current-pulse flowing
during the discharge-time Ty excites the CL circuit
to damped sinusoidal oscillations which excite
the cavity resonator: since, as shown above, the
resistance of the gap is very high for centimetric
waves, the damping of the CL circuit is so great that
the damped oscillations are practically extinguished
after two periods : there is no advantage therefore
is making C large compared with L, and CL is
actually formed by an open radiator, the dipole D
(with the gas-gap at its mid-point) perpendicular
to the cavity axis, at a distance of about 1A from
the back wall W,. The space W,D then acts as a
practically loss-free oscillatory circuit. If the
cavity diameter is greater than A/2, part of the
energy oscillating in W,D will emerge into the rest
of the cavity, the space DW, (D, being a dipole
turned to A/2, acts as a good reflector). The damping
of these oscillations depends chiefly on the resist-
ance presented by D at the movement of reflection
Ehls 13 identical with the ionising resistance of the

Switching ” gap, and since this is high for a gas-
gap, part of the oscillation energy will be absorbed
by D on reflection. In spite of the damping thus
produced, the DW, oscillations will be much less
damped (Fig. 15, curve 11) than the original train
{curve 1). These oscillations swing between D
and W, and emerge through the apertured stop B
Into open space. If the distance DWW, is so chosen
that at about every five periods a new wave-train
of the form 11 arrives at W,, the waves emerging
through B will be still more undamped (curve 11).
This process could be continued by adding ‘another
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cavity resonator, but the losses would also be
increased, the more so the higher the reflection
loss in D : so that in this respect also the vacuum
contact-gap would be superior, since its resistance
would be zero after the discharge of C. The simplest
plan is to couple, instead of another cavity resonator,
a cavity line whose high-pass-filter acfion can be
used to remove all the longer waves from the
frequency spectrum emerging through B, so that
the final waves are practically monochromatic.

Finally, section vir describes such an “ 8 cm
generator and the results obtained with it : the gas-
gap dipole S has (for some reason) a natural wave-
length X of about 13 cm and is placed at 3 cm from
the back wall W,: the distance SW;y is 38X, or
48 cm : the adjustable stop B leads to the high-pass
tube F (cut-off at 8.5cm) terminating in a horn
radiator. The power applied to the exciter is
(according to eqn. 42) 4 w, which at an efficiency
of 9% would give a dipole power of about 0.35 W
comparative measurements with a 1o cm magnetron
gave a value of 0.4 w, agreeing quite well with the
calculated value. The power emerging through the
fully opened stop B was found to be 0.2 w+ the
8.5 cm power, after passage through the high-pass
filter, was about 0.05 w. “ Even this small amount
of power was quite enough to cover a range of 3 km,
using no reflectors and only a simple crystal detector
with 1f. amplification (the transmitter being in this
case note-modulated). As will be shown in a later
paper on the reception of centimetric waves, the
distant action of saw-tooth transmitters is consider-
ably greater than that of undamped transmitters,
so that the same ranges can be attained with defi-
nitely smaller powers.” The transmitter and its
corresponding receiver (Fig. 18, with cavity reso-
nator and horn collector) are known as ‘¢ Type
OZ.” Fig. 20 gives the measured resonance curves,
curve a showing the broad wave spectrum emitted
by the dipole itself, curve b the narrower spectrum
emerging through the stop B, and curve c the sharp:
curve after passage through the high-pass filter.
Corresponding standing-wave curves measured in a.
Lecher system are seen in Fig. 21.

2642. FREQUENCY - MODULATED AND AMPLITUDE-
MoDULATED TRANSMITTERS OF THE MONTH
[especially the New (Doherty) “ Grounded
Plate ” Amplifier (instead of Grounded-
Filament), for F.M. at W7I1NY].—L. Winner -
A. A. Skene (Communications, Dec. 1941,
Vol. 21, No. 12, pp. 14-15 and 24.)

2643. A MODULATION AMPLIFIER OF Hicu QuaLITY
(for 3 kW : Six Stages, without Coupling
Transformers (giving Small Phase Differ-
ences even at High Frequencies, and allow-
ing High Negative Feedback without fear
of Oscillation)].—L. Rubin & L.C. Zonne-
veld. (Alta Frequenza, Nov. 1941, Vol. 10,
No. 11, pp. 699-701: summary, from
Philips Transmitting News.)

2644. A GERMAN PORTAELE TRANSMITTER [Single-
Valve, for Agents].—(Electronic Eng:g, Jan.
1942, Vol. 14, No. 167, p. 596.)

2645. THE “ BartLEsuip ” V.F.O. [Variable-Fre-
quency Oscillator : Further Development of

S
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Goodman’s Design (1646 of 1941), with
Particular Attention to Mechanical Stability].
—P. H. Bloom. (QST, May 1942, Vol. 26,

No. 5, pp. 44-49.)

RECEPTION ’

2646. NOTEs ON 225-Mc. CONVERTER DESIGN [using
Ordinary Parts available to Amateurs].
—A. Bent. (QST, May 1942, Vol. 26, No. 5,
pPp- 56—57 and 78, 86.)

2647. NOTES ON SUPERHETERODYNE RECEIVERS
FOR 2} METRE WaVES [especially the Double-
Conversion System].—E. P. Tilton. (QST,
May 1942, Vol. 26, No. 5, pp. 54—55 and g6,
98.)

2648. MOBILE 30-40 Mc. RECEIVER FOR THE U.S.
Forest Service [for Fire Tank Trucks,
Highway Patrolmen, etc: specially de-
signed to overcome Ignition Interference
without Recourse to Frequency Modulation :
““ Usable Sensitivity ”” around 1 pV : Manual
& Spot-Frequency Tuning] —H. K. Lawson
& L. M. Belleville. (Electronics, Jan. 1942,
Vol. 15, No. 1, pp. 22—25 and 98, 99.)

.Apart from economic reasons connected with
existing equipment in the Forest Service, * {re-
quency-modulation technique has not advanced
sufficiently far to date to permit design of a reliable
portable unit that can compete in size, weight, cost
and over-all low power consumption with the port-
able units now in service.” The receiver has a
complete r1.f. tuning head connected by flexible
leads to the amplifier unit.

2649. A Hiss-SILENCER FOR COMMUNICATION RE-
cEIVERS [Forestry Service Receivers, where
Super-Regenerative First Detector is neces-
sary, but Hiss on Prolonged “Stand-By s is

Annoying : Valve & Relay Combination].— -

E. F. Whiddon. (Electronics, Sept. 1939,
Vol. 12, No. g, pp. 56, 58.)

2650. Rapio Usks oF PowDERED-IRON CORES
[Survey of Recent Developments & Future
Extensions].—(Electronics, Feb. 1942, Vol
15, No. 2, pp. 3537 and 93..95.)

2651. WIRELESS IN-THE Luftwaffe : MORE DETAILS
.OF THE EQUIPMENT USED IN GERMAN AIR-
CRAFT.—(Wiveless World, June 1942, Vol

48, No. 6, pp. 133-134.)

2652. SHORT-WavE ColL WINDING Data [Table,
for Standard ‘° Eddystone’ Formers].—
(Electvonic Eng:g, Feb. 1942, Vol 14,
No. 168, p. 646.)

2653. A SUPERHETERODYNE TRACKING SOLUTION
[including the Trimmer Problem as en-
countered in Receivers using Permeability
Tuning : Treatment leading to Simpler &
More Practical Design Equations].—R. de
Cola. (Electronics, Feb. 1942, Vol. 15,
No. 2, pp. 29—30 and 91, 92.)

2654. A SimpLE ExPANDER [with Negative Feed-
back from Output Transformer controlled
by Small Lamp)].—W. Bacon. (Electronics,
Dec. 1941, Vol. 14, No. 12, pp. 50and 54..58.)
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2655. DISTORTION IN RaADIO RECEIVERS : A SUM- d
MARY OF THE CHIEF OBSTACLES TO PERFECT {
REPRODUCTION.—S. W. Amos. (Electronic .
Eng:g, March 1942, Vol. 14, No. 169, pp. 686
..691.)

2656. MULTIPLE RECEIVER RESPONSE IN STRONG |
R.F. FieLps [Paper to Radio Interference !
Conference].—R. N. Plank. (Communica- |
tions, Dec. 1941, Vol. 21, No. 12, pp. 8-11 |
and 26..35.) |

2657. THE GENERATION OF INTERMODULATION FRE-
ouENciEs [Paper to Radio Interference Con-
ference].—H. J. Reich. (Communications,
Oct. 1941, Vol. 21, No. 10, pp. 12, 14, and

e

26, 28.)
2658. INTERFERENCE - REDUCING ANTENNA SYs- (
TEMS : (OVERCOMING ELECTRICAL NOISE |

PROBLEMS IN RECEPTION [Survey].—A.
Crossley. (QST, May 1942, Vol. 26, No. 5,
Pp- 25—26 and 100, 102.)

- po

AERIALS AND AERIAL SYSTEMS

2659. FEEDING THE CoaxiaL DIPOLE [1450 (and ;
1449) of 1939] WITH AN OPEN-WIRE LINE.— }
H. R. Gebhardt. (QST, May 1942, Vol. 26,1
No. 5, p. 58.) Instead of the customary
coaxial cable.

2660. GRAPHS FOR TRANSMISSION LINES [Paréllel—f
Wire or Coaxial-Cylinder].—B. Salzberg. ]}
(Electronics, Jan. 1042, Vol. 15, No. 1,}
PpP. 47-48.) ‘

2661. IMPEDANCE DETERMINATIONS OF ILCCENTRIC-
1.INES, and GRAPH OF IMPEDANCE OF KCCEN-}
TrIC-CONDUCTOR CABLE.—Brown : Barclay
& Spangenberg. (See 2617.)

2662. THE ELECTRICAL OSCILLATIONS OF A PER-;
FECTLY CONDUCTING PROLATE SPHEROID

[of Eccentricity nearly Unity: Forced L;
Oscillations shown to be decomposable into
“Harmonics *’ corresponding to Different
Modes of Vibration, Each Harmonic being
quantitatively connected with Certain Portion|

of Impressed Field driving the Aerial : etc.).ll

—R. M. Ryder. (Journ. Applied Phys., May,

1942, Vol. 13, No. 5, pp. 327-343.) |

For other recent treatments of the problem,
mentioned here, see 959 & 3106 of 1938 and 1888 of
1941. ‘‘ The present theory may be regarded as a
justification and expansion of the sinusoidal current
assumption for resonant antennas; particularly,
for the radiation field this assumption is better,
than might, at first, be expected. Our principal’
extension is to relate the amplitude and phase of}
the current to the driving field.” Two minor points|
which emerge are discussed, relating respectively|
to the higher resonances and to the case of a vertical,
aerial £\ long, resonating to an impressed third
harmonic (concealment of nodes). ‘

2663. THE CONCEPTS OF KRADIATION IMPEDANCE],
AND GAIN APPLIED TO MULTIPLE RADIATING]|
SYSTEMS FOR SHORT WaveEs.—V. Goril
(Alta Frequenza, Nov. 1941, Vol. 10, No. 11,
pp- 665-089.)

“ Certain recent publications relating to radiating}
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gystems for short and ultra-short waves, com-
posed of a number of dipoles arranged according
to definite geometrical configurations, show that
the principles on which their behaviour is based
(above all the prediction of their efficiency) have
sometimes not been mastered to the ~extent
necessary to avoid ambiguities and errors. It
seems therefore worth while examining and illus-
trating—with a character and scope essentially
practical —some ideas regarding the radiation
impedance (mutual and self) of radiating systems,
and the so-called power gain associated with
this . . .” ~

Accordingly, the writer goes on to examine,
“from a physico-mathematical viewpoint’ and
starting from the Maxwell-Lorentz equations, the
concept of radiation impedance in general, mutual
and self-impedance of radiation in a local sinusoidal
régime, and the gain attainable with a system of
oscillators : the important gain equation (42) is
obtained. He then applies his results to a compari-

" son of the gain of a system of two pairs of ‘“ double

dipoles ' arranged in vertical orthogonal planes
(Fig. 5) and excited to give a practically circular
horizontal radiation, with that of an omnidirectional
Marconi-Franklin aerial of equal height, consisting
of two vertical equiphase elements, superposed with
coincident axial direction. The latter system is
found to have a power gain of 1.47, considerably
larger than the value of 1.18 found for the former
this result is discussed in p. 684. Then follows a
‘similar comparison of the R.C.A.-Brown “ turn-
stile ”” aerial for ultra-short waves (2595 of 1936)
with the Franklin type. The writer points out that
in Fig. 7 (derived from Brown’s paper) the origin
of the Franklin curve coincides with HiA=o0.5, as it
has to do from the fact that the power gain repre-
sented by the ordinates is defined as the gain over a
vertical half-wave aerial ; whereas the origin of the

turnstile curve coincides with H/A=o: for equal

abscissae, therefore, the ordinates of the two curves
are not truly comparable (there is a mistake in the
labelling of the horizontal axis in this diagram- it
should be H/)). For a true comparison between a
turnstile element and a Franklin element this must
be allowed for, and when this is done the latter is
seen to have the larger gain. If it is argued that
the diagram nevertheless shows indisputably that
for aerials of the same height (n+-1 elements of turn-
stile, n of Franklin) the turnstile is superior, the
writer replies that for practical purposes height is
not the true criterion : the question of surface or
volume also comes in. But putting this point aside,
the only practically useful way of comparing two
systems is to take equal numbers of elements, and
for two elements the Franklin aerial has a gain of
I.47 as compared with 1.21 for a two-element
‘turnstile. But (as the curves show) the gain of the
turnstile aerial increases more rapidly with an
Increasing number of elements than does that of the
Franklin aerial : the writer shows that this is quite
logical, since in the turnstile the mean radiation
resistance of each oscillating element decreases
with the number of elements, while in the Franklin
aerfal it increases: and this mean radiation
Tesistance occurs in the denominator of the

generalised expression for the gain (eqn. 42 and
footnote 28). B
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2664. IMPROVEMENT IN TRANSMITTING AERIALS OF

SHORT ELECTRICAL LENGTH.—G. Monti
Guarnieri.  (4lta Frequenza, Nov. 1941,
Vol. 10, No. 11, pp. 690-60I : summary
only.)

Advantages of use of “ electrical length ”* K of an
aerial, expressed in degrees or radians (formulae.
thus obtained are independent of working wave-
length) : definition of factor of merit as ratio
between horizontal field and power dissipated in
the various loss resistances : examination of various
types of aerial with small electrical lengths shows
that the ‘“ vertical stalk ” type gives the lowest
factor of merit, owing to the high losses in the base
insulator and the high tuning reactance required :
top-loading by a capacitive armature reduces both
defects and improves the current distribution, thus
increasing the electrical length and the efficiency. A
special condition of top loading can be obtained by
the algebraic summation of a capacitive reactance
due to an armature and an inductive reactance due
to a coil. By varying the latter, the complex
inductance can be adjusted so that there is a node
of potential and an antinode of current at the base,
with a disappearance of dielectric losses at the base
and an important increase in equivalent electrical
length. In a particular example, an aerial of
electrical length 15° had its factor of merit increased
in this way from o0.274 mv/m/w for the simple
" stalk " aerial to 1.28 mv/m/w, with a consequent
gain of 13.5 db. The Magneti Marelli firm obtain
this result by means of a permeability-tuned react-
ance with adjustable iron core. The electrical and
mechanical characteristics of this arrangement are
particularly valuable for mobile stations, where a
short aerial is so important.

2665. INTERFERENCE - REDUCING ANTENNA Svs-
TEMS : OVERCOMING ELECTRICAL NoIsSE
PROBLEMS 1N RECEPTION [Survey].—A.

" Crossley. (QST, May 1942, Vol. 26, No. 5,
PP. 25-26 and 100, 102.)

VALVES AND THERMIONICS

2666. AMPLIFIER VALVE WITH DOUBLE CATHODE
CONNECTIONS, FOR METRIC WAVES [Type
EFs51]—M. J. O. Strutt & A. van der Ziel,
(Alta Frequenza, Dec. 1941, Vol. 10, No. 12,
PP- 752-753: summary, from Rev. tech.
Philips, Dec. 1940, Vol. s, p. 361 onwards.)

The advantages of this valve, especially with

regard to the input resistance, are discussed.
The damping resistance proceeding from the coup-
ling between the circuit of the control grid and that
of the anode (due to the auto-induction of the
cathode circuit) can be eliminated by providing the
cathode with two connections, one going to the
control-grid circuit and the other to the anode
circuit. This arrangement, embodied in the EF51,
enables this valve to give results down to I.5m
which are greatly superior to those obtained with
acorn pentodes, and comparable with those ‘of the
push-pull E¥Fs0; with the advantage, over the
latter valve, that the amplification can be varied
by regulating the transconductance. Practical
circuits are shown.
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2667. OPERATION OF Power TrioDEs IN ULTRA-
Hicu-Freguency Circulrs [Practical Hints
for Use of Types HK-54 & HK-254 at
30-200 Mc/s}). — W. G. Wagener. (Elec-
tronics, April 1941, Vol. 14, No. 4, pp. 81..

84.)

" 5668. A LIMITATION OF THE DIODE : IMPROVING

THE CircuiT FOR HIGHER MODULATION
LeveLs [Recent Patent, No. 539 596).—
F. E. Terman. (Electronic Eng:g, Feb.
1942, Vol. 14, No. 168, pp. 642-643.)

2669. SECONDARY ELECTRON PROBLEMS IN "BEAM
TeTroDEs [and  ‘““a Purely Destructive
Criticism of Existing Theories of the Critical-
Distance Beam Tetrode ].—J. H. O. Har-
ries. (Electronic Eng:g, Jan. 1942, Vol. 14,
No. 167, pp. 586-587.)

“ The values of potential minimum deduced by
the published theories [e.g. Salzberg & Haeff,
1428/9 (and 3213) of 1938] are quite incapable of
preventing a dynatron characteristic being formed
and do not fit the facts in other ways . What
is hoped will prove to be an adequate theory is in
course of preparation.”

2670. DaTa SHEET XX : CALCULATION OF SHOT
Noisg, and XXI & XXII: CALCULATION
or THE SrACE CURRENT IN DIODES AND
Triopes.—(Electronic Eng:g, Feb. 1942,
Vol. 14, No. 168, pp. 633 and 634 : pp. 633
and 635, 636.)

2671. EXCITATION OF THE ANODE EFFeCT [called
by Obolensky (1932 Abstracts, p. 286)
Negative Grid Polarisation].—P. L. Copeland
& G. G. Carne. (Phys. Review, 1st{15th Mav
1942, Vol. 61, No. 9/10, pp. 635-642.) A
summary was dealt with in 1368 of May.

2672. CORRECTIONS TO ‘‘ CIRCLE DIAGRAMS FOR
Tuse Circuits.”—A. Nims. (Electronics,
Oct. 1939, Vol. 12, No. 10, p. 49.) See 3589

of 1939.
2672, THE VALVE EQUIVALENT CIRCUIT AND ITS
LimitaTioNs [Correspondence]. — (Wireless

World, June 1942, Vol. 48, No. 6, pp. 145—
146.) Prompted by Boyland’s article in the
May issue: see also July issue.

2674. CATHODE DeEsioN  [Illustrated Surveyl.—
O. W. Pike. (Communications, Oct. 1041,
Vol. 21, No. 10, pp. 5-8 and 28.) From the
Vacuum Tube Eng. Dept., General Electric
Company. '

2675. IMPROVED ALrLOY WIRE FOR GRIDS [Cal-
molloy Molybdenum-Alloy Wire to eliminate
Non-Uniformity, Microphonics, etc., in

Gridsl.—]. Kurtz. (Electronics, April 1941,.

Vol. 14, No. 4, pp- 54-..62.)

2676, THERMAL-DELAY RELAYS IN TUuBE CircUITS
[giving Time for Filaments to Warm Up:
Measurements on Protection given by Simple
& Lock-Out Circuits].—W. Bacon. (Elec-
tronics, March 1941, Vol. 14, No. 3, pp. 58..

64.)

2677. Gassous TuBes, aAND How 10 TrREAT THEM |,
[Correct Interpretation of Rating Informa-
tion, and Other Precautions to obtain Long
Life & Satisfactory Operation].—W. W,
Watrous & D. E. Marshall. (Electronics,
Jan. 1942, Vol. 15, No. 1, pp. 42-46 and |
II0,.II2.) i

2678. THEe PossiBILITY OF CONTROL OF A MERCURY- |
VaPOUR DISCHARGE BY INTERACTION BE- |
TWEEN GRID AND ANODE ([Experimental |
Investigation].—G. Manz. (Arch. f. Elek- ;
trot., 17th Nov. 1941, Vol. 35, No. 10, |
PP- 567-590.) i

In the special tube used for the main experiments, |
the grid (which had a single hole only, of diameter
varying from 2 to 6 mm) was close to the anode, the (
best separation depending on the diameter of the |

grid hole : for a 4 mm diameter it was 0.7 mm. The. 1

rise in the discharge voltage (by amounts up to j

50 V) produced by a negative voltage on the grid is

attributed to the formation of a positive anode drop '

(close to the anode) resulting from a constriction of

the discharge by Langmuir layers. No extinction |

of the arc is thus produced, but if a capacitance of
suitable value is connected across the discharge
there will be set up in the region of anode drop (with
its steeply falling characteristic) a succession of |
medium-frequency oscillations which will extin- §
guish the arc. With a o.5 uF condenser, 2 34 }
anode current was extinguished by a grid voltage {
of —60 v, the grid current being 3 ma. No tests |
were made with arcs of higher current strength,

but it seems probable that with the insertion of a

choke into the grid circuit (which was found to-

improve the extinguishing action) larger currents

could be controlled. Cf. 2806, below. 4

2679. THE SECONDARY EMISSION OF SUBLIMATEDE3
ANTIMONY - LAYERs.—P. Gorlich.  (Physik. g
Zeitschy., 20th April 1942, Vol. 43, No. 7/8,
pPp. I121-123.) E

“ The antimony-caesium layers described by usg
(3093 of 1941 : and ¢f. 172 of January) have, as is &
well known, an unusually high photoelectric H
sensitivity in the visible part of the spectrum. i
It is found in general that composite layers with j
high photoelectric output give also a high secondary- ii
emission output. Naturally, therefore, wvarious }
workers have examined the antimony- caesmmi
layers with regard to their secondary—ermssmn
output (2867 of 1939: 2260 of 1940: 3099 of !
1941 : and Morgulis, ref. ““2 " {see also 171 of |
January]). The results have confirmed, for the
antimony-caesium layer, the parallelism of the two "
types of emission—from which, however, it must |
not be deduced that the emission mechanisms are |
the same.

““ The values given by the various writers for the/
secondary-emission coefficient differ among them- ||
selves rather noticeably. This is probably due’ toj
different methods of preparing the composite layers, |
and perhaps to different percentage compositions : i
also, of course, the influence of gases on the layers,
is of greater importance than it is for photoelectnc(
emission. We considered it necessary, therefore, tof‘
carry out some clarifying investigations on un-“
alloyed sublimated Sb layers (long-wave photo-/

W
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electric limit 307.5 mu), since these might be
expected to lead also to new knowledge on the
alloyed layers.

“It was found that an antimony layer deposited
on a silver base gave an unexpectedly high max. s.e.
coefficient of 2.30 (primary voltage 120 v) when the
layer had its optimum thickness [around 380 my,
just where the film begins to be non-transparent to
light : Fig. 2. The s.e. coefficient still varies, at
this thickness, with the nature of the base material,
but as the thickness is increased beyond this value
the coefficient becomes smaller until it reaches a
constant value of about 1.60 and is also independent
of the base material]. As the primary voltage is
increased the coefficient falls only slowly (Fig. 1),
so that from the flat shape of the curve it can be
deduced that a heightened sensitivity and con-
sequently a greater s.e. output could be attained by
an introduction of foreign atoms. Since, naturally,
such added metal could be (in addition to inert or
heavy metals) either alkaline or alkaline-earth
metals, a direct connection with the antimony-
caesium layers seems to be established .

The writer goes on to discuss the above-mentioned
dependence of s.e. coefficient on the base material ;
he concludes that the boundary layer between the
base and the deposited layer wvaries in the
““sharpness ' of its structure according to the
material of the base. ‘A layer with varying
foreign-metal concentration is formed, which can
primary electrons only if these
have a ‘sufficiently high velocity. In our opinion
it is possible to explain in the same way the de-
pendence on base material of the external photo-
electric effect, particularly in modern composite
photocathodes. The investigation of the intro-
duction of silver into the antimony layer actually

;  gave an increase of s.e. output, so that the above

assumption receives support. The introduction of
silver, or the use of silver alloys, seems in most
cases to lead to an increased absorption of the

primary and secondary electrons (Gorlich, 3054 of
1941 : Friedheim & Weiss, 1065 of April), so that
to obtain the maximum emission the silver con-
centration must be kept within certain limits”’.

. The writer then quotes various recent papers
concerning the dependence on base material and on
layer thickness, and goes on to mention that he has
already shown (3054 of 1941) that sublimated
alkaline-earth layers can be sensitised in a h.f. glow
discharge. The same method failed when applied
to antimony layers (which gives no support to
Bruining’s ‘idea” that the writer's effect with
alkaline-earth films was due to inadequate out-
gassing). On the other hand, if the antimony
layer is exposed to the atmosphere for sixteen hours,
the s.e. coefficient falls from 2.04 (Sb on Pt) to
only 1.32, so that such a layer is not, without
special treatment, suitable for commercial purposes.
Treatment with a h.{. glow discharge, however,
then raises the coefficient - the discharge does not,
s 1n the previous case, only produce a structural
change, bat must be assumed also to set free the
gas adsorbed at the layer surface. Finally, he
dlsqusses some results on the transformation of
antimony from the amorphous to the crystalline
state:  they support Was’s conclusion (2534 of
1939) that adsorbed gases reduce the-action of the
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forces of adhesion and thus promote crystallisation,
It is not yet certain which phase gives the higher
secondary emission.

2680. FIELD EMISSION FROM TUNGSTEN AND
THORIATED - TUNGSTEN SINGLE CRYSTALS
[Experimental Investigation & Discussion of
Results: Pattern Types in Electron-Pro-
jector Images (3350/1 of 1941) form Sensitive
Test for Clean Tungsten Surface : Variations
of Emission Intensity with Crystallographic
Direction are Greater than in Thermionic
Emission : Comparison of These Variations
with Theory & with Other Workers’ Results :
etc.].—J. H. Daniel. (Phys. Review, 1st/15th
May 1942, Vol. 61, No. 9/10, pPp. 657-667.)

THE V3] RELATION FOR VAPORISING MOLYB-
DENUM [V3] does Not remain Constant, but
Decreases with Time (0.49-0.85% for 500
Minutes of Operation): Discussion - of
Reason].—F. T. Worrell. (Phys. Review,
Ist/15th April 1942, Vol. 61, No. 718,
PP. 520-524.)

THE TEMPERATURE SCALE, THERMIONICS,
AND THERMATOMICS OF TANTALUM.—M. D.
Fiske. (Phys. Review, Ist/t5th April 1942,
Vol. 61, No. 7/8, pp. 513-519.)

THERMIONIC PROPERTIES
Grour.—H. B. Wahlin. (Phys. Review,
Ist/tsth April 1942, Vol. 61, No. 7/8,
PP- 509-512.) A summary was dealt with
in 1534 of May.

2681,

2682.

2683.

OF THE IRON

2684. CONTACT POTENTIALS : PART [—GENERAL
PriNciPLES : PART II—THE VorTa EFFECT.

—-Chalmers. (Sec 2848.)

ACOUSTICS AND AUDIO-FREQUENCIES

2685. A COUPLING-FREE ' BUus-BAR ” CIRCUIT FOR
ALTERNATING-CURRENT SOURCES IN CoM-
MUNICATION TECHNIQUE.—John. (See 2629.)

2686. A Hicu-Gain AUDIO-FREQUENCY AMPLIFIER
FOR THE INVESTIGATION OF WEAK SIGNALS
{primarily for Bioelectric Potentials Ampli-
fication up to 107, practically Constant from
below s0c¢fs to 2oke/s:  Low Inherent
Noise (below Thermal Noise of Nerves) :
Output drives Two Oscilloscopes  and
(through Power Amplifier) a Loudspeaker :
for Inputs ro-100 uV].—E. N. Rowland &
W. Burns.  (Journ. of Scient. Instr. June
1942, Vol. 19, No. 6, pp. 85-88.)

2687. CAN SOUND-ON-FILM SUPPLANT THE RECORD 7
(for Home Gramophones: Pros & Cons -
Practicability of using Considerably Nar-
rower Sound Tracks, running at Lower
Speeds : Commercial Handicaps, particularly
the Patent Situation: etc.].—R. H. Cricks..
(Electronic  Eng:g, April 1942, Vol. 14,
No. 170, pp. 708-710 and 726.)

2688. A F1ve-Hours CoNTINUOUS-TAPE RECORDER
(with Diamond Stylus and Yielding Bed

(giving Scratch-Reducing Form of Groove) ;
Amateur 16 mm Acetate Film : Sapphire

D
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2689.

2690,

2601.

2692.

2603.

2694.

2695.

2696.

2697.

2698.

26G9.
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Pick-Up Needle which does Not reach
Bottom of Groove {¢f. 735 of March): for
Speech (36 Feet/Minute) and Music (48 Feet/
Minute)].—Fonda Corporation. (Electronics,
Sept. 1939, Vol. 12, No. g9, p. 72.) Cf. 1004/5
of 1941.

THE AUDOGRAPH, A RECORDING MACHINE OF |

New DEesiGN [for Paper-Thin Acetate Discs
suitable for Posting like Letters : Completely
New Features (Record passes under Stylus
rather than Stylus over Record, etc.):
Constant Surface Speed].—Gray Mfg. Com-
pany. (Electronics, Oct. 1939, Vol. 12,
No. 10, pp. 60..62.)

A NEw TEMPERATURE-CONTROLLED CRYSTAL
CurtiNG-HEAD.—D. W. Aldous: Brush
Development Company. . {Electronic Eng:yg,
Jan. 1942, Vol. 14, No. 167, p. 605.)

ErRraTUM: THE  CORRELATION BETWEEN
Erastic DEFORMATION AND  VERTICAL
ForceEs IN LATERAL RECORDING.—S. ]J.
Begun & T. E. Lynch. (Journ. Acous. Soc.
Am., April 1942, Vol. 13, No. 4, p. 392.)
See 1398 of May.

‘ SCHALLAUFZEICHNUNG "’ [Sound Recording
(on Discs) : Book Review].—H. Guttinger.
(E.T.Z., 4th Dec. 1941, Vol. 62, No. 48/49,
p- 968.) From the Tobis laboratories.

A SiMpLE ExpPANDER [with Negative Feed-
back from Output Transformer controlled by
Small Lamp].—W. Bacon. (Electronics, Dec.
1041, Vol. 14, No. 12, pp. 50 and 54..58.)

AvutoMaTIC RECORD CHANGERS [Survey].—
(Electronics, Feb. 1942, Vol. 15, No. 2,
Pp. 24—28.)

A TranscripTION CoNTROL Box [for Broad-
casting from Dual-Turntable Equipment].—
E. L. Marven. (Electronics, Dec. 1041,
Vol. 14, No. 12, pp. 58..66.) )

SUuPER-CARDIOID DIRECTIONAL MICROPHONE
[Single-Unit Uniphase Moving-Coil Micro-
phone : Its Design & Advantages].—B. B.
Bauer. (Electronics, Jan. 1942, Vol. 15,
No. 1, pp. 31-33 and 91..93.) See also 133
of January.

DISTORTIONS WHICH ARE PRODUCED BY THE
FiNITE TrRANSMISSION WIDTH OF PHYSICAL
APPARATUS | WITH APPLICATION TO PERIODIC
ANaLvysis.—Meyer-Eppler. (See 2854.)

DISTORTION OF SOUNDS RECORDED ON FiLm
DUE TO SLANT OF THE RECORDING OR RE-
PRODUCING SLIT.—J. F. Schouten. (Alta
Fyequenza, Nov. 1941, Vol. 10, No. 1I,

. 701 : short summary, from Rev. fech.
Philips of April 1941.)

FOUNDATIONS OF STEREOPHONIC REPRODUC-
TION FOR SOUND-FILMS, IN WHICH THE
CONDITIONS IN THE RECORDING STUDIO ARE
REPRODUCED IN THE AUDITORIUM. — H.
Warncke. (E.T.Z., 21st May 1942, Vol. 63,
No. 19/20, Pp. 244-245: summary, from
Akust. Zeitschr., Vol. 6, 1941, p. 174
onwards.)
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2700. DYNAMIC AUDITORY LOCALISATION : 1—THE
BiNAURAL INTENSITY DisParITY LIMEN
[Experimental Investigation with View to
settling the Question of the Relative Im-
portance of Intensity-Disparity & Phase- |
Disparity].—A. Ford. (Journ. Acous. Soc.
Am., April 1942, Vol. 13, No. 4, pp. 367— |
372.) Leaving ‘ no convincing impression
that all disparity cues can be converted to |
intensity effects by means of the Wilson & |
Myers postulate.” “

2701. THE CHANGE OF PHASE CAUSED BY IMpE-
DANCE DEAFNESS [in Otosclerotic Patients].—
K. Lowy. (Journ. Acous. Soc. Am., April
1942, Vol. 13, No. 4, pp. 389-392.) See 1717
of June.

2702. EXPERIMENTS ON THE PELLET-TYPE OF
ArTIFICIAL DruUM [Definite Effect in im-
proving Speech Understanding : Mechanism
of Action: Effect of Increased Mass].—K.
Lowy. (Journ. Acous. Soc. Am., April 1942,
Vol. 13, No. 4, pp. 383-388.)

= S

2703. RELATION OF AUDIOGRAM MEASUREMENTS TO f
HEARING-AID CHARACTERISTICS BASED ON
COMMERCIAL EXPERIENCE.—F. W. Kranz &
C. E. Rudiger. (Journ. Acous. Soc. Am., ;
April 1942, Vol. 13, No. 4, pp. 363-366.) i
A summary was referred to in 1375 of May. !

2704. A METHOD FOR MEASURING THE PERCENTAGE f
oF CAPACITY FOR HEARING SPEECH [based on |
Measurements of the Five Necessary Criteria]. };
—E. P. Fowler. (Journ. Acous. Soc. Am.,}
April 1942, Vol. 13, No. 4, pp. 373-382.) L

3
P

2705. Two oORrR MORE LOUDSPEAKERS AT THE
AMPLIFIER OuTPuT.—E. de Gruyter. (Bull.
Assoc. suisse des Elec., 25th Feb. 1942,&
Vol. 33, No. 4, pp. 103-107: in German.) :

Apart from the serving of several different rooms ﬁ
the use of two or more loudspeakers has greatg

advantages in improving the reproduction in a;

single room, either when they cover the samei

l
:

t

frequency range or when the range is extendéd by?
a combination of high-note and low-note speakers.
The writer deals more fully with the first case.}
He considers the problems arising when (a) the
amplifier has no matching transformer but all the'i
loudspeakers are so provided: (b) the amplifier,/
but none of the speakers, has a matching trans-|
former: and (¢) the (at first sight) pretty hopeless:
case where no matching transformer at all is
provided. This happens most frequently, even
when the receiver is specified as having ** provision
for external loudspeaker” and the result is a'
reduced and distorted output. ;
If four loudspeakers are used this last problem(
can be solved by a series-parallel connection: if|
only three are to be employed, the fourth can bel
represented by a resistance and a 75% output can|
thus be obtained without distortion. With twoj
loudspeakers of similar impedance and power the
“ Dividor *’ arrangement of Fig. 4, patented by thel
writer, is recommended. Each end of the output-(
transformer winding Z, is connected to one terminal’
of a loudspeaker (impedance Z;) and to one end of(
a potentiometer D whose slider goes to earth and to‘
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the other two terminals of the loudspeakers.  fact, and has pointed out that in such cases it is of

Calculation and tests have shown that the best
compromise between matching and efficiency is
that Zy should be about equal to Z, (presumably
already fulfilled for the internal speaker) and D to
4Z,. Calculation (not given here) shows that for a
three-quarters rotation of the potentiometer knob
the loudspeaker outputs vary almost linearly from
1:5 to 5:1, and that the sum is constantly equal
to two-thirds of the applied power. Fig. 5 shows
the writer’s ** transformer-dividor ”’, embodying an
output transformer with provision for various
matching arrangements: it is only 9 cm high and
7 cm in diameter and deals with 12 watts. For the
expert a more complex model (circuit Fig. 6) is
provided : here D is split into two logarithmic
control resistances with a switch : if this is open
the two loudspeakers are paralleled, each with a
series resistance, while if it is closed they are in
series, each with a shunt resistance. This gives
wide possibilities of variation, of which good use
can be made by a trained musical ear. It is stressed
that the same makes and types of loudspeakers
should on no account be used ; otherwise, although
the stereophonic effect would remain, the advantage
of smoothing out individual resonance points would
be entirely lost. The polarity of the speakers must
be considered : if they are in the same room, the
diaphragms must vibrate in phase, while if they
are arranged in an opening between two rooms an
opposed phasing is desirable to give a directional
effect. A simple way of testing whether a con-
nection gives in-phase or opposed-phase repro-
duction is described at the end of p- 106. The final
section deals briefly with arrangements for com-
bining low-note and high-note speakers (Fig. 7).
The paper is partly based on Wiinsch’s work, 3004
of 1940.

2706. TRANSIENTS IN NON-UNIFORM LINES (includ-
ing Application to Exponential Horn].—
Zin. (See 2615.)

2707. ON THE CALCULATION OF THE SOUND FierLp
IMMEDIATELY IN FRONT OF a CIRCULAR
PrstoN DiaruracM.—H. Stenzel. (Ann. der

B Physik, 29th April 1942, Vol. 41, No. 4,
Pp. 245-260.)

McLachlan (1933 Abstracts, P- 43) gave a general
formula for the case when 2mafd < 2 (a = dia-
phragm radius) : King (1934 Abstracts, p. 622)
then gave a general solution, for an arbitrary point
of observation, in the form of an integral, and
developed from this the solution for points in the
diaphragm plane, in the form of infinite series. The
present writer, with the help of more general
formulae, calculated a series of examples for
2mafX < 10 (in his book : see 3048 of 1940). Finally,
Thoma (Karlsruhe Dissertation, 1940) investigated
the connection between the formulae developed by
Backhaus (1930 Abstracts, pp. 458-459), King, and
the present writer. All these derivations were
lfatl‘{er unsuitable for practical calculation for
largish diaphragms, either because they converged
too slowly, so that too many terms had to be
worked out, or hecause the functions emerging
for larger values of 2ma/A were not available in the
tables.” Schoch has recently called atfention to this

advantage to synthesize the field out of two com-
ponents, a plane wave and a diffraction wave pro-
ceeding from the edge of the diaphragm (Akust.
Zeitschy., Vol. 6, 1941, p. 318 onwards).

“In the following paper it is shown that the
solution given by King and that given by Schoch
in the form of an integral both lead to the same
series development, and that this is advantageous
for a strict calculation of the sound field in the
diaphragm plane even for larger values of 2mafA. .
As an example, the cases where xa = 10, 20, 40, 60,
for the region o < xp < 20 (where x = 2#fAand p
is the distance of the point of observation from the
middle of the diaphragm) are calculated and repre-
sented in curves. Finally, it is shown that an
expression for the one sound-pressure component,
previously given by the writer (1478 of 1935) can
be derived directly from King’s integral”.

2708.  VIRTUAL "’ MASSES

AND MOMENTS oOF
INERTIA OF Discs AND CVYLINDERS IN
Various Liguips.—Y. T. Yu. (Journ.

Applied Phys., Jan. 1942, Vol. 13, No. 1,
pp. 66-69.)

NOTE ON THE BENDING OF THIN UNIFORMLY
LoADED PLATES BOUNDED BY Carpro1DS,
LEMNISCATES, AND CERTAIN OTHER QUARTIC
Curves.—Bibhutibhusan Sen. (Phil. Mag.,
April 1942, Vol. 33, No. 219, PP- 294-302.)

AcousTiC FILTRATION BY MEMBRANES.—
L. W. Labaw. (Journ. Acous. Soc. Am.,
April 1942, Vol. 13, No. 4, PP- 353-359.)
A summary was dealt with in 1413 of May.

2709,

2710.

27I1. ACOUSTIC FILTRATION IN PARALLEL-CONDUIT
STRUCTURES [Measurements on Five Quincke-
Herschei Tubes in Series, and Comparison
with Theory (116 of 1941): Good Agree-
ment].—L. W. Labaw. (Journ. dcous. Soc.
Am., April 1942, Vol. 13, No. 4, PP- 345-352.)
A summary was referred to in 3072 of 1941.

2712. ELECTRONIC VIBRATO CONTROL FOR AMPLI-
FIERS.—B. Ephraim. (Electronics, Feb. 1941,

Vol. 14, No. 2, pp. 52..56.)

Power aAND REALISM: EsTIMATING THE
WATTS REQUIRED FOR A GIVEN SounDp
INTENSITY. — G. E. Morison. (Wireless
World, June 1942, Vol. 48, No. 6, pp. 130-
132.)

A Contacr-LESs VoLuME CONTROL [for
Electric Organs, where Conventional Volume
Controls soon become Noisy: TUse of
Variable Grid Bias on Variable-Mu Valve,
by Transformer with Adjustable Coupling].—
H. S. Polk. (Electronics, Sept. 1939, Vol. 12,
No. 9, pp. 40..44.)

Two-CHANNEL CONCERT REPRODUCTION FOR
THE CYMBALO ([Stringed Instrument played
with Hammers, having Limited Volume &
Contrast-Range, and therefore drowned in a
Large Orchestra].—E. Thienhaus. (ET.Z.,
21st May 1942, Vol. 63, No. 19/20, pp. 245~
246 summary, from A4kust. Zeitschy .,
Vol. 6, 1941, p. 34 onwards.)

2713.

2714.

2715.
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2726.

2716. THE THEORY AND PRACTICE OF THE EXCITA-

TiIoN OF Piano Srtrings: III.—N. L.
Yakovlev [Jakovlev]. (Journ. of Tech. Phys.
[in Russian], No. 12, Vol. 10, 1940, pp. 957—
969.)

In the present paper the case is considered when
the hammer is separated from the string after the
second but before the third reflection of the impulse

from the nearer end of the string.

based
1940)

2717.

2718.

2719.

2720.

2721.

2722.

2723.

2724.

2725.

Conclusions
on this and previous papers (184 & 2292 of
are enumerated.

RESONANCE CHARACTERISTICS OF A CORNET,
and VIBRATION OF THE \WaLLs OF A CORNET.
—J. G. Woodward: H. P. Knauss & W. |.
Yeager. (Journ. Acous. Soc. Am., Oct. 1941,
Vol. 13, No. 2, pp. 156-159 : pp. 160-162.)
A summary of the second paper was referred
to in 3394 of 1941.

Lip VIBRATIONS IN A CORNET MOUTHPIECE,
and DIRECTIVITY AND THE ACOUSTIC SPECTRA
OF BrAass WIND INSTRUMENTS : also SOME
CHARACTERISTICS OF THE TUNING OF VALVED
WIND INSTRUMENTS.—D. W. Martin: R W.
Young. (Journ. Acous. Soc. Am., Jan. 1942,
Vol. 13, No. 3, pp. 305-308 & pp. 309-313
P- 333)

CALCULATION OF THE SCALE OF DBrass
INSTRUMENTS.—A. Belov. (Jowrn. of Tech.
Phys. [in Russian], No. 11, Vol. 11, 1941,
pp- 1035-1049.)

A Music-Proor Fierp Prck-Up SysTeMm [at
Sporting Events, etc., where Certain Music
is Not Available for Broadcasting].—G.
Rider. (Electronics, April 1941, Vol. 14,
No. 4, pp. 64..68.)

A FrLEXIBLE StUuDpIO CONTROL CONSOLE.—

H. Klimpel. (Elecironics, Feb. 1941, Vol. 14,
No. 2, pp. 44..48))
NEw PRINCIPLES OF CONSTRUCTION OF

STUDIO ELECTROACOUSTICAL INSTALLATIONS
[Concert Studios of A.V.R.O., Hilversum].—

. de Fremery & J. W. G. Wenke. (Alla
Frequenza, Dec. 1941, Vol. 10, No. 12,
pPp- 751-752: summary, from Rev. tech.

Philips, May 1941, Vol. 6, p. 139 onwards.)

“ AcousTics oF BuiLpings " [Book Review].
—F. R. Watson. (Journ. Franklin Iust.,
March 1942, Vol. 233, No. 3, pp. 291-292.}

““ PRACTICAL ACOUSTICS AND PLANNING
AGAINST Noise’' [Book Review]. — H.
Bagenal. (Proc. Phys. Soc., 1st July 1942,

Vol. 54, Part 4, No. 304, p. 390.)

THE MEASUREMENT OF FLOW RESISTANCE OF

Porous Acoustic MATERIALS [Accurate
Method : Danger of Serious Errors with
Previous (Comparative) Methods © Variation

of F.R. with Air-Velocity : Direct Correla-
tion between Steady-State I.R. & Resistive
Component of Acoustic Impedance : Appli-
cations of Method : etc.}.—R. L. Brown &
R. H. Bolt. (Journ. Acous. Soc. Am., April

1942, Vol. 13, No. 4, pp. 337-344)

2728.

2729.

2730.

2731.

2732.

. AN
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THE BEHAVIOUR OF ELASTIC MATERIALS
USED FOR THE INSULATION OF MECHANICAL:
VIBRATIONS.—Rama. (See 2874.)

ANALYSER FOR SUB-AUDIBLE an-i
oueENciEs.—H. H. Scott. (Journ. Acous. |

Soc. Am., April 1942, Vol. 13, \o 4, pPp. 360-

362.) A summary was dealt with in 15873
of May.

O~ THE THEORY OF PHASE COMPENSATION |
[in Pupinised Lines: Calculation of Most)
Fconomical Combination of Compensating '
Elements to give a Predetermined Transit-{
Time Curvel. —M. Wald. (£.N.T., Jan./Feb,,
1942, Vol. 1y, No. 172, pp. 1-7.) 1

NaTioNalL REsEarcH CoURcIL
THE \WORK OF THE 'O
ELECTROACOUSTICAL INSTITUTE, 1y4l [m-‘
cluding Barbier's Work on Conversion u{;
Supersonic Images into Optical Images \Vlth&
Investigation of Effect of Electric Ileld on)
Supersonic  Velocities in  Strongly Polar
Liquids) and Barone’s Results in Opncaé

{
ACTIVITIES :\
COorBINO

Telephony using Light Modulation by means,

of Supersonic Waves: etc.].—(La Ricevca

Scient., Feb./March 1942, Vol. 13, No. qzr
Pp. 142-147.) See 2807, 2871, & 1730
below. f

xl‘\LRATIN(zb

A STANDARD - I'REQUENCY
EQUIPMENT FOR SUPERSONIC AND OTHER|
I'REQUENCIES [giving Precision Frequencieg
in Steps from 50 t/b to 5000 ks, tdrtmg?
with a Thermostatically- Controlled Quarts;
Oscillator for 100 keys].—A. Barone. (Or
p. 144 of the paper dealt with in 27297
above.) ;

A CoMpPARISON OF OPTICAL AND ELECTRO{
MECHANICAL METHODS OF STUDYING ULTRA
soNIC FlELDS.—W. Garten. (Phys. Review,
1st/15th March 1942, Vol o1, No. 5/65
PP. 391-392: summary only.)

OF SvrersoN1C  WAVES IN(

PROPAGATION ;
Liguip MIXTURES, AND ermmucULA}&

ForceEs : IT-—AvrconoLs IN WATER fl‘\ptn,
ments & Theorv].—R. Parshad. Iud:m
Journ. of Phys., Oct. 1941, Vol 15, lart 5§

PP 323-336.)

‘Some very new and interesting results hav

been

found. In mixtures of alcohols and wates

there are maxima of velocity and minima of Lom

prebSlbllltV

In other mixtures have been foun\

minima of velocity and points of inflection "

2733-

2734.

AN IMPROVED APPARATUS FOR SL’PLR&ONI«
VELOCITY AND ABSORPTION ME Asm\nmwrs
—D. Telfair & \W. H. DPielemeier. (Jtevie
Scient. Instr., March 1942, Vol 13, No
pp- 122-120.) Used, for instance, in 143
of May.

ABSORPTION MEASUREMENTS OF SU PERSONI[{
WAVES IN ELECTROLYTICALLY CONDUCTING
SoLuTioNs [with Sound Intensities measured
by Sound Pressures altering Capacitance
between Light & Heavy Suspended Plates]|
—\W. Riifer. (Adnn. der Phystk, 29th Aprl(
1942, Vol. 41, No. 4, pp. 301-312))
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2735. SUPERSONIC ABSORPTION AND STOKES' VIs-

cosiTy RELATION.—L. Tisza. (Phys. Review,
1st/i5th  April 1942, Vol. 61, No. 7/8,
PP. 531-536.)

2736. HEaT-CONDUCTION DAMPING OF PULSATING

Gas BUBBLE IN LIQUID wHICH RESONATES
TO SUPERSONIC WAVE. — Z. Saneyosi.
(Electrotech. Journ. [Tokyo], March 194r1,
Vol. 5, No. 3, pp. 49-51.)

PHOTOTELEGRAPHY AND TELEVISION

2737 DISTORTIONS WHICH ARE PRODUCED BY THE

2738

2739.

2740.

2741.

2742.

2743.

FiNITE TransMmissioN WIDTH oF PHYSICAL
APPARATUS | WITH APPLICATION TO PERIODIC
AnaLysis.—Meyer-Eppler. (See 2854.)

. TELEVISION PICTURE STORAGE: A NEw
METHOD OF ELECTRONIC STORAGE EXCITA-
TION OF TELEVISION RECEIVING SCREENS
[Combination of Supersonic Light Control
with Electronic Scanning, using an Image-
Converter Tube and giving a System equi-
valent to Several Hundred Independent
Beams].—A. H. Rosenthal. (Electronic
Eng:g, Jan. 1942, Vol. 14, No. 167, pp. 578—
530 and 600.) The scheme briefly dealt with
in a previous paper (1439 of May).

OprICAL METHOD FOR INCREASING THE
DEePrH oF F1ELD [“ IR " System using Suc-
cession of “' Diffo” (Differential Focuser)
Plates].—A. N. Goldsmith. (Electronics,
Dec. 1941, Vol. 14, No. 12, pp. 44 and
46..50.) See also 2758 of 1941, and ¢f. 1729
of June.

MAGNETO-OPTICAL PROPERTIES OF FERRO-
MAGNETIC SUSPENSIONS [of Fe,O3 in Nujol :
Average Particle Radius about 1ou: Theo-
retical Considerations : Measurements, show-
ing that Effect is Not due entirely to
Orientation of Permanent Dipoles (Heaps,
Elmore, 2326 [and 3499] of 1940 and 489 of
February) but also to Anistropic Polarisa-
bility of the Particles].—H. Mueller & M. H.
Shamos. (Phys. Review, 1st/15th May 1942,
Vol. 61, No. 9/10, pp. 631-634.) Agreeing
with Benedikt’s conclusions, 1535 of May.

THE SECONDARY EMISSION OF SUBLIMATED
ANTIMONY LAYERS [in Connection with
Sb-Cs Photocathodes] —Gérlich. (See 2679.)

MEASUREMENTS AND STANDARDS

DISPERSION MEASUREMENTS IN Liguips BY
DRrUDE’Ss SECOND METHOD ON WAVELENGTHS
8-150cM, AND THEIR DIFFICULTIES. —

Klages. (In paper dealt with in 259q,
above.)

MEASURING INSTRUMENTS FOR CURRENT AND
VOLTAGE : T—SURVEY oF THE MOST USEFUL
TyPEs [for Frequencies from o c/s to 300 Mc/s,
with References to Papers in Same Journal] :
II—SURVEY OF ACCESSORIES AND SPECIAL
EquipMeENTS. —F. Moeller., (Aveh. f. Tech.

Messen, April 1942, Part 130, J 70-4, Sheets
T39-40: May 1942, Part 131, ] 70-5,
Sheet T48.)

2744. THE MEASUREMENT OF SMALL ALTERNATING-
CURRENT PowERs [with Wattmeter " by
Three - Voltmeter and Three - Ammeter
Methods : by Compensation Methods : with
the Vector-Meter: by Bridge Circuits:
Survey].—]J. Bubert. (Avch. f. Tech. Messen,
Jan. 1941, Part 115, V 3412-1, Sheets T3-4.)
A summary was referred to in 1132 of April.

2745. THERMAL PoweR - METERS [Survey]. — J.
Fischer. (Awch. f. Tech. Messen, March 1942, .
Part 129, J 716-1, Sheets T27-28.)

2746. TEMPERATURE PROBE aAND RaDIATION RE-
CEIVER [Calculation of Stationary Tempera-
ture & Heat Relations, & Measuring Error :
Differential Equations for Temperature
along the Probe (Linear, for Small Amounts
of Heating: Non-Linear, for large: Ap-
proximate Integration of Latter Equation,
giving Temperature at Free End].—].
Yischer. (Zeitschr. f. tech. Phys., No. 12,
Vol. 22, 1941, pp. 316-323.)

2747. A THERMO-ELECTRONIC INDICATOR OF RADI-
ANT ENERGY: PRELIMINARY COMMUNICA-
TioN.—L. Goncharski. (Journ. of Tech.
Phys. [in Russian], No. 15, Vol. 10, 1940,
PP 1303-1304.)

The indicator consists of a vacuum glass envelope

4 (Fig. 1) in which two electrodes are mounted : a
thin metallic film (cathode) 1, for.example a film
of silver deposited on a thin layer of mica, and an
anode 2 made of a nickel wire. The side of the
cathode facing the anode is covered with material
having a low work function (i.e. it is sensitised).
The indicator is kept in a thermostatically con-
trolled oven 3, at a temperature at which a definite
electron current flows from the cathode to the
anode. The radiant energy to be measured is
projected on the cathode and as a result of the rise
in the cathode temperature the current increases.

2748, COMPENSATION CIRCUITS FOR THERMO-
ELEMENTS, FOR THE ELIMINATION OF COLD-
Junction EFFECTS, and THE COMPENSATION-
TEMPERATURE IREGULATOR. — Siemens &
Halske. (Awch. f. Tech. Messen, Jan. 194I,
Part 115, ] 2402-1, Sheet F1: Feb. 194I,
Part 116, ] 063-4, Sheet ¥F2))

2749. METERS FOR USE OVER A WIDE FREQUENCY
RAaNGE [Frequency-Compensation for A.C.
Instruments].—C. H. Sturm. (Electronics,
Oct. 1939, Vol. 12, No. 10, PpP. 56, 57.)
Summary of German paper dealt with in
4001 of 1939: ‘‘ practical and compre-
hensive .

2750. PHASE-ADJUSTING CIRCUITS FOR MEASURING
Purproses: I [Survey]: II—go° CircuITs :
Errect oF LoapIiNG, FrEQUENcY Cowm-
PENsATION.—H. Poleck. (dwch. f. Tech.
Messen, March 1942, Part 129, Z61-3,
Sheets T29-30: May 1942, Part 131, Z 61-4,
Sheets T49-50.) See also 2779 of 1941.



432 WIRELESS

R

September, 1942

ENGINEER

2751. A Circurt-CoNTINUITY TEST FOR THE CROSS-
BAR SYSTEM [Open & Closed Circuits dis-
tinguished (where Current-Flow Criterion is
Unreliable because of Wide Variations in
Resistance & Leakage) by Phase-Difference
Method].—A. F. Burns. (Bell Lab. Record,
May 1942, Vol. 20, No. g, pp. 229-235.)

2752. CALIBRATED NEGATIVE RESISTANCES AND
THEIR USE IN MEASURING EQUIVALENT RE-
SISTANCES OF OSCILLATORY CIRCUITS.,—
Pinciroli. (See 2636.)

2753. CHARACTERISTICS OF GLOW-DISCHARGE TUBES
FOR MEASURING PuUrposEs.-—Glaser. (See
2803.)

2754. A NEw PRINCIPLE FOR STABLE DIRECT-
CURRENT AMPLIFICATION [for Measuring
Purposes & Process Control].—Eberhardt &
others. (See¢ 2633.)

2755. AN ULTRA-SENSITIVE BRIDGE [Valve Bridge,
primarily for Measurement of Vacuum by
Positive-Ton Collection at Anode of Valve].—
J. E. Jennings. (Electronics, Sept. 1939,

Vol. 12, No. g, pp. 38, 40.)

2756. ELECTRONIC ATTENUATOR [primarily for Re-
ceiver Measurements : Automatic Adjust-
ment as Circuits are brought near Reso-
nance].—F. A. Schaner. (FElectronics, April
1941, Vol. 14, No. 4, p. 68.)

2757. APPARATUS FOR THE PRODUCTION MEASURE-
MENT OF THE TEMPERATURE COEFFICIENTS
OF CONDENSERS [particularly H.F. Ceramic
Types : 5-3000 pF, Coefficients 5-800x 107¢].
—F. Lieblang. (Awvch. f. Tech. Messen, Feb.
1941, Part 116, Z 136-4, Sheets T26- 27)

For production testing, eighteen test circuits are
arranged around a C1rcu1ar table, with the c.r.
oscillograph equipment rotatable at the centre.
The final test temperature is reached in about
15 minutes, so that each circuit can deal with
about 4 condensers an hour, giving about 70 per
hour for the whole equipment, w1th only one
operator.  Values are accurate within + 1.5%,
allowing for the readings being taken before the

Lissajous’ figures have come quite to rest. The
Ppaper ends with a description of a single equipment

for laboratory use (Fig. 5) : this employs the same
electrical method but has a much wider range and
higher accuracy (within + 0.1%).

2758. MEASUREMENTS WITH A ‘‘ VIBRATING VOLT-
METER "’ [for High & Very High Voltages].—
W. Gohlke & U Neubert. (Zeitschr. f. tech.
Phys., No. 3, Vol. 23, 1942, pp. 70-76.)
From the Motor Research Institute of the
Hermann Goéring Airctaft Research Establishment :
further development of the instrument dealt with
in 1457 of 1941. In addition to the advantages
there mentioned, the device is specially suitable for
remote 1nd10at10n since the amplifier valve can be
mounted directly on the voltmeter and the in-
dicating apparatus can be at practically any desired
distance.

2759. HicH-VOLTAGE TESTING AT Low Powegr ‘I
[High Voltage & High Current provided by ! ;

Two Separate Generators acting in Suc-

- cession].—Westinghouse Company. (Elec-
tronics, Oct. 1939, Vol. 12, No. 10, PD. 42, 44.}
/

2760. UNIT cOMPRISING R.M.S. AND VALVE AVER-\
AGE VOLTMETERS [primarily to measure
Max. Instantaneous Flux Density and Form(
Factor, in Investigation of Watts-Loss in |
Transformer Core or Core Material].—Met.-
Vickers Elec. Co. (Journ. of Scient. Instr., 7
June 1942, Vol. 19, No. 6, p. 95.) {

2761. THE PropucTioN OF MAGNETIC TFIELDS, {
CONSTANT IN SPACE AND TIME, FOR MEASUR- (
ING PUrPOSES : Parts III & IV [Survey].—
Neumann. (See 2823.)

?

1

2762. THE MEASUREMENT OF IRON-CORED CHOKEJ
INDUCTANCE : “ IN-AcCTION "’ BRIDGE ME- §

THOD [simulating Conditions of Actual Use}}
EUMINATES QUESTIONABLE RESULTS IN}{
DaVELOPMENT AND DEsigN.—E. H. Meier &%

D. L. Waidelich. (Communzcatlons Nov. §

1941, Vol. 21, No. 11, pp. 5-7 and 29.) j%

2763. MEASUREMENT OF A MUTUAL INDUCTANCE?:

AND RESISTANCE BY A BALLISTIC METHOD.—

E. Tyler: N. F. Astbury & L. H. Pord;.

(Phil. Mag., June 1942, Vol. 33, No. 221,

PP- 431-450.) !
Astbury & Ford’s method (2010 of 1938, where{x
the second author’s name was accidentally omitted)- &
was designed to give C in terms of M. ““ M may,}&
however, be obtained independently of C if we;
resort to a multiple condenser charge- dlscharge
method for supplying the steady primar\ current
to the mutual inductance, and calibrate the galvano-
meter for charge sensitivity with the same capaci- }x
tance 7. Further a method is given for measuring
an unknown resistance, based on the theoreticalkx
result given in an appendix to the paper cited. }
Various types of vibrator, to provide the several»‘}
precisely known frequencies employed (from 22.31 %
to 241.3 ¢/s) are described and illustrated. 3§

264. A NOTE OoN BUILDING Up LLABORATORY SUB-}
Stanparps.—T. H. Turney. (I‘chtmmcv2
Eng:g, Feb. 1942, Vol. 14, No. 168, pp. 644~
645.) i

2765. QUARTZ Crocks: IV—RESULTS OVER Pro-¢
LONGED RUNs [Survey].—A. Scheibe. (Arch.|
f. Tech. Messen, Feb. 1942, Part 128, | 153-4, |
Sheets T19-20.) [’

2766. A.C. RESONANT PENDULUM WITHOUT IRON. —(
D. K. Weimer & H. P. Knauss. (Phys.!
Review, 1st/15th April 1942, Vol. 61, No. 7/8,|
P- 544 : summary only.) !

5

2767. A PrEcisioN SEcoNDs-COUNTER [primarily'&
for Meter-Checking : Scale Division repre—(

sents 0.0Is: Error never above 0.004S: |
driven by s50c/s Supply from Frequency(
Standard].—G. Torzo. (Alta Frequenza,|

Dec. 1941, Vol. 10, No. 12, pp. 763-767.)
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2768. THE MEASUREMENT OF SHORT INTERVALS OF
TiME [of the Order of a Millisecond : Long
Survey].—N. La Barbera. (Alta Frequenza,
March/April 1942, Vol. 11, No. 3/4, pp. 116~
156.

Oscillosc?)pic and oscillographic methods (includ-
ing the writer's very simple method using one pair
of deflecting plates only—no time base): other
electro.- optical methods (including Crehore’s
‘ polarisation photochronograph ”’) : electro-mech-
anical devices (spark chronographs, etc.): ballistic-
galvanometer methods (including Turner’s kalliro-
tron applied to projectile-velocity measurements,
and Bradford’s chronoscope) : null methods (bridge
and opposition) : time-spread methods : automatic
methods : direct-reading methods (see for example
1589 of May) and the writer's direct-reading
apparatus for measuring relay closing-times by a
condenser-charging method using an electrostatic
voltmeter. Cf. 2903, below.

2769. A SIMPLE RESISTANCE—CAPACITANCE OsCIL-
LATOR [Single Triode (Low-Impedance) with
Four-Stage R-C Network between Grid &
Anode : can be plugged-in in place of First
Valve in Existing Amplifier, to give Tone
Generator].—W. Bacon. (Electronic Eng:g,
April 1942, Vol. 14, No. 170, p. 707.)

2770. PRINTING METHOD, USING SMALL HAND-
OPERATED PRESS AND PANTOGRAPH DEVICE,
FOR ACCURATELY CALIBRATED SCALES OF
‘WIDE - BAND  OSCILLATOR. — (Bell  Lab.
Record, May 1942, Vol. 20, No. 9, pp. 227—
228.)

SUBSIDIARY APPARATUS AND MATERIALS

2771. PROBE MEASUREMENTS IN RAREFIED AIR
ToniseED BY A BEAM OF ELECTRONS.—Székely
& Zauner. (Awnn. dev Physik, gth April 1942,
Vol. 41, No. 3, pp. 225-232.)

For the purposes of investigating the h.f. con-
ductivity of ionised air an apparatus was available
which had been employed by other workers
(reference *‘ 1 ”’) for measuring the ionising power of
electron beams of various velocities : it consisted
of an earthed brass chamber into which the beam
was introduced through a narrow capillary tube in
the wall. Since, for the interpretation of the h.f.
measurements, it was desirable to know as much as
possible about the nature of the ionisation produced
by the beam, preliminary probe measurements were
made, “the results of which were so interesting,
apart from the question of the h.f. investigations,
that they appear to deserve a separate paper.”’

Authors’ summary :—"* The state of ionisation
produced in rarefied air (0.01 to o.10 mm Hg) by
an electron beam [1077-1075 ampere, I150—-1000
electron-volts, more or less homogeneous according
to the accuracy of centering, etc.] appears to be
very similar to the so-called plasma state observed
n highly ionised metallic vapours and inert gases
(carrier ~densities greater than 10l%/cmd). It is
therefore deduced that the probe characteristics in
weakly ionised air (carrier densities about 10%/cm?)
§h0}v the same course as in the muck more strongly
lonised plasmas. The carrying out of probe

measurements also in the case of a weak ionisation
of a gas by an electron beam seems therefore
capable of investigating accurately the state of
ionisation and its variation with special conditions
of the beam and of other experimental factors.

‘“ Of special interest appears the fact, established
by the probe measurements, that a Maxwellian
velocity distribution of the plasma electrons occurs
not only when the plasma is built up of the
secondary electrons produced in the gas (electron
temperature 20 000° K: Frey, 286 of 1938), but
also when the slow secondary électrons caused by
the ionisation of the gas atoms are mixed with the
faster electrons produced by the impact of the
primary electrons on the solid walls: there is then
a much higher temperature for the plasma electrons
—40 000 to 150 000° K, according to the nature of
the point of impact.”

2772. ON THE SPACE-CHARGE .EFFECT ON A Rav oF
CHARGED PARTICLES FROM AN APERTURE OF
RectancuLar Cross SEcTION. — Houter-
mans & Riewe. (Avch. f. Elektrot., 15th Dec.
1041, Vol. 35, No. 11, pp. 686-691.)

From the von Ardenne laboratories. The problem
of the’ space-charge action on an electron or ion
beam limited by a circular aperture was dealt with
by Watson and others (reference ““ 1 ), taking into
consideration the relativity effect which causes an
electrodynamic attraction of the current threads.
and opposes the electrostatic repulsive action,
“For many electron- and ion-optical problems
particularly in the discussion of the relations in
mass-spectrographs of high intensity, the case where
the beam is limited by a rectangular aperture, and
especially a long slit, is of a certain imporiance.”

Authors’ summary :—'* For a rectangular electron
beam the repulsive forces acting in the middle of
the sides near the stop are first calculated, and thus
the transverse accelerations of an outer particle at
the middle of the side, on the assumption that the
beam length is large compared with the dimensions
of the stop. It is found that for a long slit
(o = ajh <€ 1) the beam undergoes no spreading
in its ‘height’ [i.e. in its longer dimension], while
the spreading in the cross direction can be dealt
with as single-dimensional problem [eqn. 20].
This transverse spreading is calculated exactly :
for an arbitrary initial aperture angle ¢ [eqn. 28]
a parabola is obtained [Fig. 3]. The rectangular
slit is dealt with approximately for not too small
values of o: an estimate of the spreading at the
middle of the sides and at the corners is given, and
it is shown that equal relative spreadings are
obtained at such distances from the stop as are
proportional to /o’ A footnote refers to
Thompson & Headrick’s treatment of a long slit
(136 of 1941) in connection with television kine-
scopes, where the same conclusions are reached.

2773. ERRORS IN PHOTOGRAPHY OF CATHODE-RAY-
TuBe TRACES: THE EFFECTS OF SCREEN
CUrRVATURE.—Moss & Cattanes. (Electronic
Ing:g, April 1942, Vol. 14, No. 170, pp. 720—
721.) From the Cossor laboratories.

2774. ELECTROsTATIC ELECTRON LENSES WITH &

MINIMUM OF SPHERICAL ABERRATION [Axial
Potential chosen to give Minimum Aber-
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ration, and Corresponding Lens designed by
Calculation of Position of Equipotential
Surfaces in Space: Possibility of Further
Reduction by Use of Axial Potential com-
posed of Series of Peaks of Varying Ampli-
tude : etc.].—Plass. (Journ. Applied Phys.,
Jan. 1942, Vol. 13, No. 1, PP- 49-55.)

2775. EXPERIMENTAL INVESTIGATIONS ON THE
APERTURE ERROR OF ELECTROSTATIC
Lenses [and Comparison with Aberration
Theory].—Gobrecht.  (Arch. f. Elektrot.,
15th Dec. 1941, Vol. 35, No. 11, pp. 672-6835.)

Among other results, ‘“lenses of short length
have high spherical aberration. This decreases
rapidly at first, then more slowly, with increasing
length of lens. The spherical aberration, however,
does not depend only on the total length of the
lens, but also on the lengths of the individual
electrodes. There is a minimum value of spherical
aberration when the length of the outer electrodes
amounts to about 30% of the whole length.”

2776. CORRECTION TO ‘‘ REMARKS ON THE CON-
STRUCTION OF MODERN CATHODE - RAY
OscILLOGRAPHS . — Pieplow. (Avch.  f.
Elektrot., 15th Dec. 1941, Vol. 35, No. 11,
P. 694.) See 502 of February.

2777. CATHODE-RAY PoLAR-DIAGRAM INDICATOR
(for ‘Automatic Recording of Nyquist Dia-
grams of Filters, Artificial Lines, etc.].—
I.T. & T. Laboratories, Paris. (Electronics,
Oct. 1939, Vol. 12, No. 10, PP 46, 47.)

2778 RESOLVING POWER as & FUNCTION OF
INTENSITY [and the Merling-Eisenberg Re-
sults on Virus Details resolved on Reduction
of Intensity : the Rayleigh Criterion & Its
Modification].—Ramsay & others. (Journ.
Opt. Soc. Am., May 1942, Vol. 32, No. 3, PP.
288-292.) For previous work see 1969 of 1941.

2779. LUMINESCENT SCREENS: BRITISH PATENTS
[Nos. 501 490. .504 354].— (FElectronics, Sept.
1939, Vol. 12, No. o, pPp- 84..89.)

2780. CHEMILUMINESCENCE OF ADSORBED DVYE-
Sturrs.—Kautsky & Miller. (Naturwiss.,
15th May 1942, Vol. 30, No. 20/z1, P. 315.)
Further development of 1746 of 1941.

2781. THE H.T. VOLTAGE-DIVIDER FOR CATHODE-
Ray Osciirocrarus [Experimental In-
vestigation to test Various Theoretical Con-
clusions].—Hohl.  (Arch. f. Elektrot., 15th
Dec. 1941, Vol. 35, No. 11, pPp. 663-671.)

These direct comparative tests show that while
the mixed ohmic-capacitive divider is actually the
best, since it is suitable for the slowest as well as
the quickest processes, its form is complicated and
the correct adjustment of the two components is
difficult. On the other hand, except in the most
extreme cases the simple ohmic divider will give

perfectly correct results : surge fronts with a

steepness of 1078 s have been recorded true to form.

Thus for the standard “ VDE ” surge of 0.5 X 1078

it is better to use the ohmic divider, since the half-

value period of 50 x 1078 begins to be a slow

process for a capacitive divider and may introduce
€rTors.
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2782. A HIGH-VOLTAGE Ommic DIVIDER WITK
TRIPLE ScREENING.—Balygin.  (Journ. of
Tech. Phys. [in Russian], No. 12, Vol. 10,
1940, pp. 1027-1037.)

Cathode-ray oscillographs used with impulse

generators for observing wave-form normally re-

quire voltages of the order of 1-3 kv. It is therefore
necessary to divide the high voltage generated, and

the writer deals with the design and practical |

applications of a divider consisting of three cylin-
drical concentric spools (Fig. 1) on which resistance

wire is wound. Of these spools the inner serves as |

the divider proper and the other two as screens.

2783. AN IMPROVED HARD-VALVE TIME Base
[Reid’s Modification of Original “‘Squegger”’
Circuit (2451 of 1938) further altered, giving
Sweep Voltage up to or over Half the Anode
Voltage, Speeds up to 2-3 Mc/s, Practically
Invisible Fly-Back, etc.].—Saunders. (Elec-
tronic Eng:g, Jan. 1942, Vol. 14, No. 167,
p- 598)

2784. THE THYRATRON TiME-Basg CIRCUIT: AN

INVESTIGATION INTO THE CHARACTERISTICS
OF A GAs-DISCHARGE TRIODE USED AS A

TiME - BASE DISCHARGE VALVE.—Puckle. |

(Electronic Eng.g, March 1942, Vol. 14,
No. 169, pp. 664-666.) Based on an appendix
to the paper referred to in 1145 of April.

2785. SINGLE TIME-PROPORTIONAL DEFLECTION IN
OscirLoGrAPHIC PROCESSES [New Time-Base
Circuit giving less than 1% Departure from
Linearity].—H®éhl.
Nov. 1941, Vol. 35, No. 10, pp. 591-592.)

“ The starting point is the well-known use of the
middle straight portion of a sinusoidal oscillation
for the recording of periodic processes. For the
recording of non-recurrent processes only the
straight part of the first half-oscillation is used.

The fly-back of the ray must be eliminated by

special means (Rogowski). Now if the time base

condenser is discharged not simply through an
ohmic resistance but also through an inductance,
an oscillatory circuit is obtained. The condenser
voltage follows the law u, = U .¢~-12T cos ot

The transient voltage is thus a harmonic oscillation

whose value decreases exponentially.

"* Since, however, only the straight portion of the
discharge curve, from 1 to 2 (Fig. 2), which alters

as linearly as possible with time, is to be employed, |

the parts of the discharge curve coming after the
first half-oscillation must be prevented from in-
fluencing the time base. Since the ray-locking
action does not work quickly enough to prevent
this, other precautions must be taken. The solution
is to damp the oscillation so much that the voltage
after a half-oscillation is so small that it has no
effect, or only a very slight effect, on the time base.”’
The circuit (built up symmetrically to give a finer
trace) is shown in Fig. 3.
branching off first to one electrode of the spark gap
and then to one plate of the ray-locking system,
contains half the inductance followed by half the
ohmic resistance and then branches off to one side
of the condenser and to one plate of the deflecting
system.

Fig. 4 shows a record of a 107cf/s wave. The

(Arch. f. Elektrot., 17th -
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departure from linearity is much smaller than that
given by an exponential discharge, because the
second term of the Taylor’s series drops out and the
third term exerts a vanishingly small influence on
the first; whereas with the exponential discharge
the second term remains to influence the first. The
linearity is the better, the higher the time-base
voltage, since then the used part of the discharge
curve-more nearly approaches the ideal. Deflection
velocity is given by the frequency of the transient
voltage, which can be varied by adjusting the con-
denser and the damping resistance, keeping the
inductance unchanged. “ A serviceable time-base,
free from the need for special calibration, is thus
provided for quantitative investigations .

2786. INVERTED VALVE VOLTMETER WITH NEGLI-
GIBLE INPUT CURRENT, FOR DRIVING
ELECTRO-MAGNETIC OSCILLOGRAPH IN DI-
ELECTRIC-L0SS MEASUREMENTS WHERE NoO
CHARGE MUST BE TAKEN FROM CONDENSER.
—Whitehead & Eager. (In paper dealt with
in 2814, below.)

2787. A WELL-TESTED PHOTOGRAPHIC RECORDER
[for Counter-Tube Impulses, etc.].—Kol-
horster & Lange. (Physik. Zeitschy., 20th
April 1942, Vol. 43, No. 7/8, PP I23-125.)

The printing recorder dealt with in 859 of March,
using Morse tape, has many advantages such as

cheapness of the record material ; but where a

large number of records have to be made simultane-

ously (in the Dahlem Institute, for instance, up to

20) the corresponding multiplication of printing

recorders raised difficuities as regards accommoda-

tion. The writers have therefore developed a

photographic recorder in which the various counter-

mechanisms are photographed at the desired in-
tervals of time on a common film. This apparatus
is described in full and illustrated by photographs.

2783 MATERIALS AND DEVICES OF FaLLing Re-

. SISTANCE [ TEMPERATURE ~ CHARACTERISTIC
[Survey : Electronic Semiconductors, Tonic
Conductors (Ag,S, UsOg), Tellurium, Sili-
con, Boron Patents: Commercial Resistors
(Urdox, Thermistors, etc.) 1 Applications
{including to Radio Purposes as Continuously
Variable Resistances, etc.)].—Sillars. (Journ.
of Scient. Insty., June 1942, Vol. 19, No, 6,
pp. 81-84.)

2789. THERMAL-DELAY RELAYS iN TuBe CIrcuITs.
—Bacon. (See 2676.)

2790. THE Sunvic HoT-WIRE VACUUM SwITcH [and
Its  Applications, including Its Special
Suitability for Thyratron Circuits].-——Wool-
nough. (Electronic Eng:g, Feb. 1942, Vol. 14,
No. 168, pp. 625-627.)

2791. RELAY USING CURRENT ONLY WHEN OPERA-
TING.—Automatic Electric. (Scient. Ameri-
can, April 1942, Vol. 166, No. 4, P. 204.)

2792. A HEAvY-DUTY CONTACT MATERIAL [Elkon-
: ite D56, a Silver-Nickel Combination pro-
duced by Methods of Powder Metallurgy :
Advantages, including Greater Resistance to
Sticking “or Welding].—(Journ. of Scient.
Instr., June 1942, Vol. 19, No. 6, PP. 94-95.)
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2793. Barrast TuBks [Iron-Wire Barretters] as
AUTOMATIC VOLTAGE REGULATORS [in Many
Applications].—Taylor.  (Electronics, Jan.
1942, Vol. 15, No. 1, pp. 26-30.)

AN  ELECTRONIC OVER- VOLTAGE RELAY
[using the Type 885 Grid-Controlled Recti-
fier].—Kretschmar. (Electronics, Feb. 1941,
Vol. 14, No. 2, pp. 48..52))

2794.

A VOLTAGE STABILISER FOR A D.C. GENE-
RATOR [supplying Magnetic Field for Cyclo-
tron: Power Valve as Variable Shunt
Resistance across Generator Field Coils :
Control within 1 in 2000].-——Schwarz. (Review
Scient. Instr.,, May 1942, Vol 13, No. 35,
PP. 213-214.)

2795-

THE RHEOTRON, A NEw ELECTRONIC TOOL.—
Kerst.  (Electronics, Feb. 1942, Vol. 15,
No. 2, pp. 22-23.) See also 1778 of June.

2796.

2797. CaNaL-Ray PosiTiveE-Ton Sources [Detailed
Study of Output from Cathode-Glow Dis-
charge Tubes with Canal drilled through
" Cathode : Positive-Ion Yields up to 2 mA :
Effects of Focusing Diaphragm in the
Source : etc.].—Craggs. (Proc. Phys. Soc.,
Ist May 1942, Vol. 54, Part 3, No. 303,

PP. 245-205.)

DEVELOPMENTS IN ION ACCELERATING TusEs,
and AN APPARATUS FOR THE DIRECT DE-
TERMINATION OF Srow NEUTRON VELO-
CITY DISTRIBUTIONS.—Manley, Haworth, &
Luebke. (Review Scient. Instr., Dec. 1941,

Vol. 12, No. 12, pp. 587-590 : PP. 591-597.)

A SCHEME OF HIGH-VOLTAGE ELECTROSTATIC
GENERATOR WITH AN EARTHED METALLIC
Axis.—Joffé & Hochberg. (Journ. of Teckh.
Phys. [in Russian], No. 7, Vol. II, 1041,
pp. 617-618.)

MEeRCURY DIFrusioN Pumps [Specification of

Two New Models].—( Journ. of Scient. Instr.,
March 1942, Vol. 19, No. 3, P 46.)

2798.

2799.

2800.

2801. AN ULTRA-SENSITIVE BRIDGE [for Measure-
ment of Vacuum].—Jennings. (See 2755.)

2802, PHOTOELECTRIC EFFECTS oN NEON TUBES
[Need for Elimination of Effect in Some Uses
of Neon Tubes].—Baker. (Se¢ 2901.)

2803. CHARACTERISTICS OF GLOW-DIscHARGE TUBES
FOR MEASURING PURPOSES [with Data for
Various Fillings & Cathode Materials:
Survey].—Glaser. (dwch. f. Tech. Messen,
Feb. 1941, Part 116, | 832-2, Sheets T24-25.)
Supplement to J 832-1, where the significance
of such data was discussed.

2804. GasEous TuBEs, AND How 10 TREAT THEM,
—Watrous & Marshall. (Sez 2677.)

2805. CATHODE DESIGN [Illustrated Survey].—Pike.
(Communications, Oct. 1941, Vol. 21, No. 10,
pp. 5-8 and 28.) From the Vacuum Tube
Eng. Dept., General Electric Company.
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2806. THE MEeRrRcURY ARrc CaTHoDE [Conduction
Electrons selectively heated to about 4000° K
by Electron Bombardment: Thermionic
Emission : Observations of Velocity of Spot
pushed along Circular Track by Magnetic
Field : Role of Righi-Leduc Effect: Arc
Extinction by 1077 sec. Pulses: Estimated
Thermal Gradient: etc.].—Smith. (Phys.
Review, 1st/15th April 1942, Vol. 61, No. 7/8,
P- 545 : summary only.) From the Raytheon
laboratories.

THE PossiBiLiTy oF CONTROL OF A MERCURY-
VAPOUR DISCHARGE BY INTERACTION BE-

2807.

TWEEN GRID AND ANODE.—Manz. (See
2678.)

2808. ELECTROSTATIC ARC-EXTINCTION ON THE
* STARVATION ©’ PRINCIPLE : CORRESPOND-
ENCE.—Wehner: Meinhardt. (Arch. f.
Elektrot., 15th Dec. 1941, Vol. 35, No. 11,
PP. 692-694.) Criticism of Meinhardt’s
paper (2819 of 1941), and reply.

2809. A NEw APPROACH TO THE STUDY OF ARC-

Back [Necessity for Tests under Transient,
Not Static, Conditions of Inverse Current:
Results pointing to Insulating Patches
(formed by Ion Bombardment) on Anode

" Surface as Principal Cause: Implications :
Equation for Arc-Back Probability : etc.].—
White. (Journ. Applied Phys., April 1942,
Vol. 13, No. 4, pp. 265-273.)

O~ THE Back-FIRING IN MERCURY RECTI-
FIERS.—Petukhov. (Journ. of Tech. Phys.
[in Russian], No. 3, Vol. 11, 1941, pp..235—
241.)

2810.

2811. ““ MERCURY - ARC CURRENT CONVERTERS :
SeconD EpiTioN 7 [Book Review].—Rissik.
(Engineeving, s5th  June 1942, Vol. 153,
P. 443.)

2812. ON THE VALIDITY OF PEEK’S CORONA-LOSS

Law [Failure in the Practically Important
Lower Region of the Characteristic Curve:
Explanation].—Prinz.  (Arch. f. Elektrot.,
31st Dec. 1941, Vol. 35, No. 12, pp. 705-714.)
For the writer’s new loss law see 2822 of 1941.

POTENTIAL DISTRIBUTION AND BREAKDOWN
IN CABLES AND BUSHES UNDER DIRECT-
CUrRRENT POTENTIALS [Analysis, with Con-
clusions as to Polarity Effect, Time Effect,
etc: based on the Writer’'s ‘“ Gleitionen ”’
(Readily Mobile Cation) Theory of In-
sulating Materials]. —Boning. (Zeitschr. f.
tech. Phys., No. 12, Vol. 22, 1941, pp. 312~
315.) See, for example, 2540 of 1941 and
back reference.

2813.

D.C-A.C. CORRELATION IN DIELECTRICS
[Experimental Checking of Boning's Pro-
posed Method of computing A.C. Dielectric
Loss from D.C. Data (Return-Voltage
Curves) : Complete Failure for Impregnated-
Paper Condensers, owing to Space Charges)].
—Whitehead & Eager. (Jowrn. Applied
Phys., Jan. 1942, Vol. 13, No. 1, pp. 43—-49.)
See 4556 of 1938 : also 2786, above.

2814.

2815. CAUSE AND NATURE OF SURFACE-LEAKAGE
CURRENTS [occurring occasionally in Low-
Voltage Apparatus even in Clean, Dry Con-
dition].—Vieweg & Klingelhoffer. (E.T.Z,,
215t May 1942, Vol. 63, No. 19/20, pp. 237—
241.)

After a discussion of the nuisance caused by this
phenomenon and the difficulty in dealing with it
owing to imperfect knowledge of its cause, the
writers review previous work by themselves and
other workers. They then describe experiments
with knife-edge electrodes between which the
surface of the insulating material under investiga-
tion is moistened with a salt solution. In this way
they find it easy to distinguish between ‘‘ leakage-
proof ¥ and ‘‘leakage-subject” materials. Under
the action of electrostatic forces the drop divides
into two parts separated by a fine, almost dry
channel cutting right across the path between
the knife edges. If the first spark across this
channel heats the surface below it enough to make
it conduct, a surface-leakage current is started at
that point: from both ends of the bridge thus
formed, mare sparks follow, growing stronger and
stronger, and in a few tenths of a second a leakage
path is made from one electrode to the other. On
the other hand, if the material is * leakage-proof
the first spark across the channel will improve the
insulation at that point of the channel and the next
spark will occur at another point. Thus a row of
little sparks, at right angles to the electrode/electrode
direction, indicates a ‘‘ leakage-proof '* material.

The difference in behaviour is no doubt partly
due to the fact that a given spark will heat up
different materials to a different extent, the tem-
perature rise being lowest for materials of high
specific heat and high thermal conductivity. But
since the variations of these properties are by no
means large, they cannot play a predominant part.
Much more important are the differences in the
resistance/temperature characteristics of the pro-
ducts of combustion. With organic materials the
resistance of the ash falls steeply with increasing
temperature (Fig. 7) so that at 700-800° C the
leakage-path conducts well ; whereas the curve for
ceramic materials, or organic materials with in-
organic fillings (e.g. curve “ X '), has only a gentle
slope. The matter is complicated, however, by the
fact that some organic materials, such as the urea-
product resin of curve “ K, have steep slopes but
are nevertheless ‘‘leakage-proof’”’ : microscopic
investigation shows that the leakage-path is not
maintained because the ash formed by sparking,
although conductive, is of such small volume that
the path gets interrupted. Aniline resins are on the
border line, since their ash particles are of a crumb-
ling nature rather than of the fibrous type of the
curve ‘S ” material (see also the ash-volume
diagram, Fig. 10): these resins therefore have a
certain amount of ‘' leakage-proofness’’. Finally
it is pointed out that other factors influence the
behaviour of a material, such as points of inflection
in the resistance curves, softening points as in
polyamides, explosive combustion of the decom-
position gases, etc. In the present condition of
materials technique, the constructor must make use
of skilful shaping and design to eliminate surface-
leakage.

i s BRET  e
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2816. CERAMIC INSULATING MATERIALS OF POWER 2827. THE MEASUREMENT OF IRON-CORED CHOKE
AND COMMUNICATION ENGINEERING [Survey]. INDUCTANCE. — Meier & Waidelich. (See
—Weicker. (E.T.Z., 7th May 1942, Vol. 63, 2762.)

No. 17/18, pp. 207-210.)

Including a table of data (DIN grouping : tan §
at 8oocfs and 1 Mc/s: dielectric constant: tem-
perature coefficient of capacitance: thermal
expansion) of a number of recent materials, in-
cluding Tempa T. Ergan, a porous material specially
for valve construction, is mentioned. The DIN
table (2533 of 1941).is specially referred to, and the
importance of precision coils with sintered metallic
deposits as windings is stressed : a spherical
ceramic variometer on these lines is seen in Fig. 4.

2817. PLASTICS IN THE RADIO INDUSTRY: CON-
CLUSION—THE ELECTRICAL PROPERTIES OF
Prastics.—Couzens & Wearmouth. (Elec-
tronic Eng.g, March 1942, Vol. 14, No. 169,
pp. 667-671.) For previous parts see 1506
of May.

2818. Mica PropucTioN [and the Threat to

' India).—(Science, 8th May 1942, Vol. 95,
Supp. pp. 10, 12,)

2819. BEHAVIOUR OF SULPHUR IN RuBBER [Funda-
mental Studies of Rates of Diffusion, etc.].
—Winspear. (Bell Lab. Record, April 1942,
Vol. 20, No. 8, pp. 190-194.) To serve as
a basis for improved compounding practices
and specifications.

2820. BRITTLE TEMPERATURE OF RUBBER [Natural
& Synthetic].—Selker. (Bell Lab. Recovd,
March 1942, Vol. 20, No. 7, PP. 175-177.)

2821. THE DISPERSION OF ULTRA-SHORT WAVES
IN POLAR LIQUIDS WITH MORE THAN ONE
RELAxXATION TimE.—Klages. (See 2599.)

2822. APPARATUS FOR THE Propucrion MEASURE-
MENT OF THE TEMPERATURE COEFFICIENTS
oF CONDENSERS [and a More Accurate Model
for the Laboratory) —~—Lieblang. (See 2757.)

2823. THE PRODUCTION OF MAGNETIC FIELDS,
CONSTANT IN SPACE AND TIME, FOR MEASUR-
ING PURPOSES : Parts 111 & IV [Survey).—
Neumann. (4rch. J. Tech. Messen, Jan. &
Feb. 1941, Parts 115 & 116, Z 60-3 & 60-4,
Sheets T14-15 & T28-29 : with 167 literature
references.) For Parts I & II see 1940 issues,

2824. MAGNETO-OPTICAL PROPERTIES oF FErrO-
MAGNETIC SUSPENSIONS [of Fe,0; in Nujol].
—DMueller & Shamos. (See 2740.)

2825. MEASUREMENT OF THE INITIAL INNER PER-
MEABILITY OF IRON OVER A WIDE RADIO-
FrREQUENCY RaNGE (30 kefs to 40 Mc/s :
Disparity of Existing Results: Accurate
Measurements, on Single Strand of Wire,
by Change of Resonant Frequency of Coil
on Introduction of Wire: Value approx.
60, No Dispersion Region]. —Woods. (Journ.
Applied Phys., May 1942, Vol. 13, No. s,
PP. 314-319.)

2826. Rapio Usks or PowpERED-IRON CORES
[Survey of Recent Developments & Future
Extensions].——(Electrom'cs, Eeb. 1942, Vol.
15, No. 2, pp. 35-37 and 93..95.)

2828, ALNICO : PROPERTIES, AND EQUIPMENT FOR
MAGNETISATION AND TEST.—Smith, (Gen.
Elec. Review, April 1942, Vol 45, No. 4,
Pp- 210-213.)

2829. MAGNETISATION NEAR BOUNDARIES [Measure-
ments on Silicon Iron, Pure Nickel, & Low
Carbon Steel, to investigate Connection
between Condition of Surface & Magnetic
Properties: ** Stray Flux” Hypothesis
confirmed (Effect Smaller than supposed) :
Contradiction to Wall’'s Hypothesis (868 of
March) : etc].—Wakelin. ~(Journ. Applied
Phys., April 1942, Vol. 13, No. g4, pp. 227—
235.)

2830. " RESEARCHES ON THE STRUCTURE OF
ArLoys " [Book Review].—Hume-Rothery.
{Journ. of Scient. Instr., March 1942, Vol.
19, No. 3, p. 47.)

2831. " DIE FABRIKATION vON TROCKENBATTERIEN
. UND BLEIAKKUMULATOREN ~’ [Dry Batteries

& Lead Accumulators: Book Review].—
Drotschmann & Moll. (Zeitschv. V.D.I.,

16th May 1942, Vol. 86, No. 19/20, p. 319.)

2832. WIND-POWER INSTALLATIONS IN THE SOVIET
UNION AND IN THE UNITED STATES OF
AMERICA.—Stein. (E.T.Z., 7th May 1942,
Vol. 63, No. 17/18, p. 220: summary only.)

2833. PAPERS oON SkiN EFFECT. — Whinnery :
Lettowsky. (See 2619 & 2620.)

2834. DATA SHEETS XXVI AnDp XXVII: SkIN
ErFEcT.——(Electronic  Eng.g, April 1942,
Vol. 14, No. 170, pp. 715-717.)

2835. ANALYSING INSULATED - WIRE REQUIRE-
MENTS. — Zender.  (Communications, Oct.
1941, Vol. 21, No. 10, p. 16.)

2836. NEw ToOLS FOR IDENTIFYING WIRES IN
CaBLE JoiNTs [the ‘‘Swiffer”” & the
" Capacitance Probe ’].—Sephton & Jack-
man. (P.O. Elec. Eng. journ., Jan. 1942,
Vol. 34, Part 4, pp. 169-172.) ]

2837. THE RESONANCE MOTOR, A SPEED-REGU-
LATED POLYPHASE INDUCTION MOTOR WITH
SHUNT-WOUND BEHAVIOUR [i.e. Slight Varia-
tions of Slip for Large Changes in Load].—
Jaeschke.  (Awch. f. Elekivot., 31st Dec.
1941, Vol. 35, No. 12, pp. 695-704.)

2838. HYSTERESis FORCES AND THE HYSTERESIS
Motor.-—Jaeschke. (Zeitschr. V.D.I., 4th
April 1942, Vol. 86, No. 13/14, pp. 219-220 :
summary only.) See also 1543 of May.

2839. ConNTacT IMPROVER [Special Burnisher for

Commutators]. — Ohio  Carbon.  (Review
Scient. Insty., March 1942, Vol. 13, No. 3,
P 134)

2840. Porous IRON BEARINGS [replacing Porous
Bronze].—Keystone Carbon. (Gen. Elec.
Review, April 1942, Vol. 45, No. 4, P. 249.)
Addition to the ‘* Selflube "’ series.



438 WIRELESS September, 1942
ENGINEER
2841. SUBSTITUTE SoLDERS [for Economy in Tin]. 28s0. “ TaBLES OF PHYSICAL AND CHEMICAL
-—Rhines & Anderson. (Engineer, 19th CONSTANTS, AND SOME MATHEMATICAL
June 1942, Vol. 173, p. 524: summary Functions ” [Ninth Edition: Book Re-
only.) view].—Kaye & Laby. (Nature, 25th April

2842. ““ TIN SOLDERS: A MODERN STUDY OF THE
PROPERTIES OF TIN SOLDERS AND SOLDERED
Jomnts ' [Book Review]. — Nightingale.
(Nature, 4th July 1942, Vol. 150, p. 8.)

- STATIONS, DESIGN AND OPERATION

2843. A 112-Mc. TRANSMITTER-RECEIVER CoOM-
BINATION [readily Adaptable to Civilian
Defence Needs].—Brannin. (QS7T, May
1942, Vol. 26, No. 5, pp. 18-21.) Using the
receiver dealt with in 689 of March.

SPECIAL  EMERGENCY SERVICE [Network
used by Los Angeles County Flood Control
District : 16 Two-Way Units and Fleet of
48 Receiver-Equipped Trucks & Patrol
Cars].—Kennedy. (Communications, Dec.
1941, Vol. 21, No. 12, pp. 12-13.)

2844.

STANDARDISED MARINE Rapio Unit [Trans-
mitter (including Emergency Unit), Re-
ceivers (including Emergency Double-Circuit
& Crystal Receiver), Alarm & D.F. Arrange-
ments, Generators, etc.].—Internat. Tel. &
Radio Mig. Corp. (Electronics, Jan. 1942,
Vol. 15, No. 1, pp. 36-39.) Cf. 1816 of June.

SPONSORED BROADCASTING : SUGGESTED USE
OF ‘‘FOrRCES"” WAVELENGTH AFTER THE
WaRr.—Chevallier. (Electronic Eng.g, March
1942, Vol. 14, No. 169, p. 663 : summary
only.)

2845.

2846.

GENERAL PHYSICAL ARTICLES

ExPERIMENTAL PrROOF 0F ‘ TURNOVER '
PROCESSES AT THE TRANSITIONS BETWEEN
NORMAL AND SUPERCONDUCTIVITY IN A
MAGNETIC FIELD.—Justi. (See 2864.)

PAarT I—GENERAL

2847.

2848, CoNTACT POTENTIALS :
PrincipLEs : ParT II—THE VoLTa EFFECT.
Chalmers. (Phil. Mag., June 1942, Vol. 33,
No. 221, pp. 399-415: pp. 416-430.)

“We have seen that the phenomenon of the
Volta effect can be given a consistent interpretation
in terms either of the external potential differences,
agreeing with the contact theory [Kelvin], or of
the internal potential differences, agreeing with the
chemical theory [Lodgel; each way of regarding
the matter is correct provided the ideas of each are
kept separate. We have seen, too, that the effect
of replacing a vacuum by a dielectric does not
affect the Volta potential difference, and that the
ionisation method gives the same results as other
methods; the relationship of the Volta effect with
the Peltier effect and the photoelectric work
function has also been discussed.” For Parts 111 &
IV (voltaic cell, concentration cell) see July issue,

PP- 496-505 & 506-513.
2849. PHvsics IN 1941 [Cosmic Rays, Electron-
Acceleration, Electrical Breakdown, etc.].—

Osgood. (Journ. Applied Phys. Jan. 1942,
Vol. 13, No. 1, pp. 3-21.)

1942, Vol. 149, p. 453.)

MISCELLANEOUS

RECENT QUESTIONS ON THE OPERATIONAL
CaLcurus.—Angelini. (See 2625.)

2851,

2852. ASYMPTOTIC SOLUTIONS OF LINEAR DIFFER-
ENTIAL EgQuaTiONs.—Jeffreys. (See 2601.)

HARMONIC ANALYSIS BY SECTIONAL INTE-
GRATION [including the Determination of
Fourier Coefficients with the Planimeter,
and the Martens Harmonic Analyser (Radial

2853.

Planimeter)], and THE ProbucTt PLANI-
METER [Various Types].—Willers. (Arch.
f. Tech. Messen, May 1942, Part 131,

V 3620-5, Sheet T45: Feb. 1942, Part 128,
J 1r3-10, Sheets T15-16,) For other papers
on planimeters by the same writer see ibid.,
Parts 115 onwards of 1941.

2854. DISTORTIONS WHICH ARE PRODUCED BY THE
FiniTE TranNsMISSION WIDTH OF PHYSICAL
APPARATUS | WITH APPLICATION TO PERIODIC
AnaLysis.—Meyer-Eppler. (Ann. dev Phys-
1k, 29th April 1942, Vol. 41, No. 4, pp.
261-300.)

It often occurs that a physical process can be
made susceptible to measurement by the deter-
mination of its average value over a certain interval
in space or time. For example, in all spectral
intensity measurements (on optical instruments,
acoustic or electric filters) a finite spectral region
must be present for the obtaining of a measurable
intensity : monochromatic measurements are not
possible, and the measured spectrum is always an
impure one. In photographic and stroboscopic
measurements of processes varying in time, a finite
exposure is essential for obtaining an adequate
image impression: a ‘‘ motional blurring ”’ is the
result. In the recording and reproduction of
sound-films, scanning slits of finite width are used :
the note-frequency spectrum to be transmitted is
thus limited to a certain extent towards the higher
frequencies. In the formation of optical images
and in projection processes, deterioration of image
sharpness is produced by various causes (aberra-
tions, diffraction, finite size of the light source)
and shows itself by an all-round ‘ motional blur-
ring.” All the above cases can be treated on the
same fundamental principles : for this purpose the
help of functional analysis is required, particularly
the Fourier transformation.

The original energy distribution, in space or
time, is represented by J(x), where x is the co-
ordinate of space or time: this is termed the
‘“original function.” By some process or other,
mean values are now derived from the original
function and temporarily attached to a certain
argument. The smoothed energy distribution thus
obtained, E(x), is a more or less distorted image of
the original function: it is termed the ‘' image
function.” The ‘‘ weighting function ** A(z), accord-
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ing to which the averaging has taken place, is con-
sidered throughout to have the properties of a
physical *“ apparatus function,”” so that it is inte-
grable between — o0 and + 0. The writer deals
in turn with symmetrical and asymmetrical

- ““ apparatus functions,” spectral functions with null

points (and the three different wavs in which such
functions may occur), and multiple distortion
(where the measurable image function gives a
twice-distorted version of the original function :
for example in a spectrometer, when a spectrum
already once “ contaminated ” by the collimator
slit is subjected to a second *‘ contamination ”’ by
being scanned by the telescope slit).

Part 11 deals with physical methods for the
representation of spectral functions. The first of
these is the displaceable hyperbolic raster (Fig. 2a:
Figs. 2b-e show records of spectra obtained with
this) 1 as modifications of this writer mentions
Imahori’s investigation of sound spectra with a
sinusoidal test raster, and Germansky'’s optical
method of Fourier analysis (1931 Abstracts, p.
227). The second method is that of the * pro-
jecting periodograph.” Imahori’s apparatus was
really a periodograph for light intensities variable
in time and of finite period (for he converted his
“apparatus function” into the form of light-
source variations): very often, however, the
functions to be investigated are in the form of a
curve or of a series of values, and the method of the
displaceable raster and moving film would require
a conversion into proportional light fluctuations.
This difficulty is avoided by the projecting periodo-
graph whose principle is shown in Figs. 3 & 4, and
in which there are no moving parts, displacement
in time being replaced by displacement in place.
The * apparatus function” under examination is
represented by a cardboard or metal-foil template-
edge, uniformly illuminated by a long narrow light
source through a ground-glass screen : at a suitable
distance there is a line grating, and in order that
the whole spectrum may be recorded simultaneously
a photographic plate is fixed behind this grating
at an angle to the optical axis. The spectrum is
the more drawn-out, the more inclined the plate is
to the optical axis, the coarser the grating, and the
greater the distance between light source and
grating. With such an apparatus, frequencies
and phases can be obtained directly, while ampli-
tudes can be derived from the photographic copy
with the help of an optical wedge. A modification
of this arrangement uses a point-source of light at
an adjustable distance from the ground-glass
Screen ; the width of the ‘‘ analysis interval ” then
depends on this distance. A further refinement in
which two coupled screens are used, one in front
of the template and the other in front of the grating,
provides the advantage of a ** sliding interval.”

2855. QuariTy CONTROL IN IxpusTRY [Opening
Talk at Oxford Management Conference].—

Rissik. (BEAMA Journal, June 1942,
Vol. 49, No. 60, Pp- 163-107.)

2856. “ STRoNG ”’  DEsicN fin All Its Aspects
(Technical Efficiency, Cost, Economy in
Materials, etc.) : System for IProduction
Increase, illustrated by  Application to

Design of Circuit Breaker, including Its
Insulators}.—Kesselring.  (Zeitschr. V.D.I.,
3oth May 1942, Vol. 86, No. 2122, pp.
321-330.)

2857. ILLUSTRATING THE TECHNICAL |ECTURE.—
Tompkins. (Engineering, 12th & 19th June
1942, Vol. 153, PP. 474-475 & 495.) See also
issues for 3rd & 17th July, pp- 15 and 54,

2858. PROJECTED WRITING : FOR USE BY TEACH¥FRS

AND LECTURERs [WTriting, on Cellophane
stretched over Plano-Convex Lens, simul-
taneously Projected onto Large Screen :

the ' Scriptoscope ’]. — Katz. (Scient.
Anerican, March 1942, Vol. 106, No. 3,
140-141.)

A MEANS OF INCREASING THE ILLUSION OF
DEPTH IN PHOTOGRAPHS (for Scientific In-
struction, etc: the Use of Translites "’
(Film Transparencies)].—Rehman & Noback
(Science, 1st May 1942, Vol. g3, Pp. 463—464.)

THE EFFECTIVE PRESENTATION OF SCIENTIFIC
REPORTS.—Potter. (Science, I5th May 1942,
Vol. 95, pp. 503-504.)

Prompted by the correspondence dealt witl in
2564 of August. " The best spokesman in the
world to-day is President Roosevelt. He reads
his fireside chats. Not every one can be a Roose-
velt in radio or speaking style, but every one can
say things simply. Every one can avoid the Jazi-
ness, for that is what it is, of trying to kill two birds
with one stone by reading a complex scientific
article whose ultimate end is to appear in print
In a scientific publication. . . .” It is suggested
that the scientist should come to the meeting arme
with two manuscripts—one for reading, the other
for the " very few interested individuals " who
apply for more details after the talk.

2861.

2859.

2860.

" JAHRBUCH DES ELECKTRISCHEN FERNMELDE-
WESENS 1940 " [Year-Book of Electrical
Communications : Book Review).—Gladen-
beck (Edited by). (Zeitschr. f. tech. Phys,,
No. 1z, Vol. 22, 1941, pp. 324-325.) In-
cluding the work (and its significance) of
the newly formed *' Office for Wave Propa-
gation "’ of the State I’ost Office.

COMMUNICATIONS IN WORLD War I AND
WorLD WaRr 11.—McNicol. (Communica-
tions, Dec. 1941, Vol. 21, No. 12, Pp. 5-7.)

2862,

2863. I.R.IZ. CoNnvENTION [Jan. 1942, New York]
OUTLINES RaDIO'S LEXPANDING RoLE.—
(Electyonics, Feb. 1942, Vol. 15, No. 2, Pp.

31-34 and 110..118)

2864. EXPERIMENTAL PROOF 0F * TURNOVER '
PROCESSES AT THE TRANSITIONS BETWEEN
NORMAL  AND  SUPERCONDUCTIVITY IN A
MaGNETIC FIeLD [Induced Noises as in
Barkhausen Effect, showing Iixistence of
Superconducting Micro-Domains in Inter-
mediate State, and making way for Applica-
tion of Magnetic Theory to Supercon-
ductivity].—Justi.  (Phvsik. Zeitschr., 20th
April 1942, Vol. 43, No. 7/8, pp. 130-133.)
[For previous work see 889 of March and
2154 of July, and ¢f. 2319 & 3204 of 1941,
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2865.

2866.

2867.

2868.

2869.

2870.

2871.

2872.

2873.

2874.
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A  THERMO-ELECTRONIC INDICATOR OF
Rapiant ENERGY.—Goncharski. (See 2747.)

A PrROPOSED DEVICE FOR LANDING AIRCRAFT
1N DarRkNEss [using Infra-Red Radiation].
—Brod. (Electronic Eng:g, April 1942,
Vol. 14, No. 170, p. 728))

THE CONVERSION OF SUPERSONIC IMAGES

into Optical IMAGEs [by Scanning with
help of DPiezoelectric Pick-Up and using
the Electrical Voltages to modulate a Repro-
ducing Beam of Light].—Barbier. (See
2729 : the relevant pages are pp. 144-145.)

Oprical IMAGES FORMED BY CoNicalL RE-
FRACTION [ Plate of Biaxial Crystal cut
approximately Normal to the Axis of Single-
Ray Velocity has the Remarkable Property
of forming Optical Images of an Illuminated
Object held in Front of It’].—Raman &
Nedungadi. (Nature, 16th May 1942, Vol
149, PP- 552-553.)

ELECTRONIC INTRUSION-DETECTION SYSTEMS
[Photoelectric, Capacitance-Variation, &
Acoustically-Actuated Alarms: Survey, in-
cluding Recent Refinements adapting These
Devices to Control of Sabotage].—(Elec-
tronics, Feb. 1942, Vol. 15, No. 2, pp. 38—
43.) Cf. 1277 of April. For the *“ acoustic
fence "’ see Sci. News Letter, 30th May 1942,
p- 359

ON THE MEASUREMENT OF THE MODULATION
CHARACTERISTICS OF LIGHT SOURCES, FOR
NOTE-FREQUENCY ALTERNATING CURRENTS
[by an Indirect Method based on the Sudden
Cutting-Off of a Direct Current and the
Photoelectric Recording of the Decay
Oscillogram).—Franke & Rothe. (Zettschr.
f. tech. Phys., No. 12, Vol. 22, 1941, DPp.
309-312.)

OpTticaL TELEPHONY USING LIGHT MopULA-
TION WITH HELP OF SUPERSONIC WAVES.—
Barone. (See 2729: the relevant pages
are pp. 143-144: the work ‘“ has attracted
great interest in military circles.”)

A SimpLe LiGHT-BEaM COMMUNICATION
SysTEM : TRANSMITTING VOICE WITH A
FrasuLIGHT [Amplified Voice Currents super-
posed on Bulb Filament Current (Action
Not Yet Understood) : Range over Quarter
Mile, could be increased to Several Miles
if Flashlight Reflector were replaced by
Large Parabolic Reflector].—Stevens &
Stevens. (QST, May 1942, Vol. 26, No. 5,
p. 13-14 and 98, 100.)

CHANGE 1IN THE DIELECTRIC CONSTANT OF
Liguips pue Tto Frow [Effect common to
Polar & Non-Polar Liquids, etc.].—Prasad &
others. (Sci. & Culture [Calcutta], Aug. 1941,
Vol. 7, No. 2, pp. 119-120.) See also 2268
of 1941 and back reference.

THE BEHAVIOUR OF ELASTIC MATERIALS
USED FOR THE INSULATION OF MECHANICAL
ViBRATIONS [especially Porous Materials :
Theoretical Treatment of Elastic-Wave

2875.

2876.

2877.

2878.

2879.

2880.

2881.

2882.

2883.

2884.

2885.

September, 1942

Propagation : Apparatus for Measurement
of Characteristic Values : Results].—Rama.
(4lta Frequenza, Jan. 1942, Vol. 11, No. 1,
PP- 5-4I.) An English summary is given
at the end of the journal.

AN ANALYSER FOR SUB-AUDIBLE FRE-
QUENCIEs.—Scott. (Journ. Acous. Soc. Am.,
April 1942, Vol. 13, No. 4, pp. 360-362.) A
summary was dealt with in 1587 of May.

OsciLLaTioN COEFFICIENT AND OSCILLATION
MEASUREMENTS ON AUTOBAHN DBRIDGES
[and the Photoelectric Oscillation Meter].—
Risch & Weygandt. (Zeitschy. V.D.I., 30th
May 1942, Vol. 86, No. 21/22, pp. 349-350.)

MEASUREMENTS WITH A ‘° VIBRATING VOLT-
METER ’ [for High & Very High Voltages :
used in Aircraft Engine Investigations].—
Gohlke & Neubert. (See 2758.)

INSTRUMENT, BASED ON THE IONISING EFFECT
oF FLAME, FOR DETERMINING THE EXACT
INITIAL MOMENT OF COMBUSTION IN DIESEL
ENGINES.—Bertoli. (La Ricerca Scient.,
Feb./March 1942, Vol. 13, No. 2/3, pp. 125—
135.) In a report on researches on Diesel
fuels.

ANGULAR SWEEP POTENTIOMETER [for Corre-
lating the Angular Position of Rotating
Shafts, etc., and Beam Position of Oscillo-
graph].—Rowe Radio Research. (Electronics,
Dec. 1941, Vol. 14, No. 12, p. 93.)

OSCILLOSCOPE USED FOR CHECKING SPEED OF
SmarL Motors.—Clough Brengle.  (FElec-
tronics, Oct. 1939, Vol. 12, No. 10, pPD.

47, 48.)

Two-STROKE PETROL ENGINE WEIGHING
7} OUNCES AND GIVING I/5TH HORSE-
Power, and LicHT-WEIGHT D.C. MOTORS
[0.005-0.2 H.P., for 12 or 24 Volts] For
U.S. Air Corps.—(Scient. Awmevican, Jan.
1942, Vol. 166, No. 1, p. 37: May 1942,
No. 5, p. 253.)

CoaL MINE UsES Rap1o FOR COMMUNICATION
[Trolley System carries H.F. Waves and
supplies Power].—Given. (Electronics, March
1941, Vol. 14, No. 3, pp. 70 and 71.)

ELECTRONIC TYPEWRITING-SPEEDOMETER [for

Instruction, Speed Exhibitions, etc.].—
Ephraim. (Electronics, Dec. 1939, Vol. 12,
No. 12, pp. 32 and 38..42.)

DirECT-CURRENT AMPLIFIERS FOR pH MEas-
UREMENTS WITH  GLASS ELECTRODES
[Survey, including Limits of Photoelectric
Compensators & Valve Amplifiers].—Nau-
mann. (E.T.Z., 21st May 1942, Vol. 63,
No. 19/20, pp. 243-244: summary only.)
For earlier work see 281 of 194I.

A NEew PRINCIPLE FOR STABLE DIRECT-
CURRENT AMPLIFICATION (for Measuring
Purposes & Process Control].—Eberhardt &
others. (See 2633.)
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2886. A HiGH - GAIN AuUDIO - FREQUENCY AMPLI-
FIER FOR THE INVESTIGATION OF WEAK
SIGNALS [primarily for Bioelectric Potentials].
—Rowland & Burns. (See 2686.)

2887. RECTILINEAR RECTIFICATION APPLIED TO
VOLTAGE INTEGRATION [primarily for Nerve
& Muscle Action Potentials: Practical
Network for obtaining Necessary Linear
Output from Commercial Bridge - Type
Copper-Oxide Rectifier: the Complete Vol-
tage Integrator]. — Stevens. (Electronics,
Jan. 1942, Vol. 15, No. 1, PP- 40—41.)

2888. ELECTRONIC SWITCHING IN MEDICAL RE-
SEARCH : SIMPLIFIED  APPARATUS FOR
MuLTIPLE RECORDING [Switch - Rate of
1000 p.s. for Electroencephalography, etc :
Best Results from Clothier’'s Multivibrator
Circuit (4655 of 1939)].-——Dawson. (Elec-
tronic Eng.g, April 1942, Vol. 14, No. 170,
Pp- 722-723.)

2889. DESIGN CHART FOorR R.F. HEAT-TREATMENT
GENERATORS : ADDITION. — Mittelmann.
(Electronics, Dec. 1941, Vol. 14, No. 12, p-
58.) See 342 of January.
2890. A PHOTOELECTRIC MEMBRANE MANOMETER
[primarily for Cardiovascular Pressure
Changes, but with Many Applications].—
Gilson. (Science, 15th May 1942, Vol. g5,
PP- 513-514.) Incidentally, a condenser-
microphone device, in which the changing
capacitance was made to frequency-modulate
an oscillator, was successful also.

2891. A METHOD OF RECORDING Low-INTENSITY
FrLasues oF Licur [e.g. from Fireflies :
using A.C. Photocell Bridge & C.R. Oscillo-
graph, giving Complete Stability at High
Sensitivities and suitable for Other Applica-
tions].—Butt & Alexander. (Review Scient.
Instr., April 1942, Vol. 13, No. 4, pp. 151~
153.)

2892. PHOTOELECTRIC DEW-POINT RECORDER saAFE-
GUARDS AGAINST FREEZING [of Colorado
Interstate Gas Company’s Gas Lines].—
Setter. (Electronics, Nov. 1941, Vol. 14,
No. 11, pp. 72, 74.)

2893. PHOTOELECTRIC CoorLiNGg CONTROL [for Hot
Ore on Conveyor : Cooling Water sprayed
asneeded].—Ewald. (Electronics, Nov. 1941,
Vol. 14, No. 171, PP- 55 and 8o.)

2894. ELECTRONIC PHOTOFLUOROMETER [primarily
for Vitamin Analysis], and LUMETRON MoDEL
4 PHOTOELECTRIC COLORIMETER.—Coleman

Electric : Photovolt. (Review Scient. Insty.,
April 1942, Vol. 13, No. 4, pp. 190-191 :
P. 191.)

2895. PHOTOELECTRIC COLORIMETER FOR RaPID
REACTIONS [e.g. of Haematin Enzymes:
Time Resolution of o.01 Second].—Chance.
(Review Scient. Insty., April 1942, Vol 13,
No. 4, pp. 158-161.)
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2896. A NEw TYPE OF MICROPHOTOMETER [giving
Practically Instantaneous Record of Blacken.
ing Curve (e.g. of Photographic Plate : Object .
fixed to One Prong of Electrically-Driven
Tuning Fork : Cathode-Ray Tube ‘as Indi-
cator, working from Caesium Photocell].—
Firth. (Nature, 27th June 1942, Vol. 149,
p. 730.)

A LINEAR DENSITOMETER
Type Circuit: Calibration Technique].—
Tiedman. (Electronics, March 1941, Vol.
14, No. 3, pp. 48..58.)

A PHOTOELECTRIC SAFETY COUPLING [Photo-
cell Device to guard against Over-Straining
of Flexible Couplings for Diesel-Engine
Drives, etc.]. — Kuhn. (E-T.Z., 7th May
1942, Vol. 63, No. 17/18, p. 210.)

2897. [using Bridge-

2898.

2899. IMPROVED PHOTOTUBE RecisTer ConTrROL
[for Two-Colour Lithographic Press], and

PHOTOTUBE InsPECTs O1L HoLgs [in Shackle

Bolts]. —Westinghouse : Powers. (Elec-
tromics, Sept. 1939, Vol. 12, No. 9, PP- 44,
48 pp. 54, 56.) ,

2900. SPRAY CONTROL : .PHOTOELECTRIC CELL

SPEEDS SHELL PropucTioN.—(Scient. Ameyi-
can, Feb. 1942, Vol. 166, No. 2, p. 93.)

2901. PHOTOELECTRIC EFFECTS ON NEON TUBES
[Variation of Breakdown Voltage of Com-
mercial Types on Exposure to Light : Sub-
stitute for Phototube (but requires Extra
Stage of Amplification): Need for Elimina-
tion of Effect in Some Uses of Neon Tubes].
—Baker. (Electronics, Sept. 1939, Vol. 12,
No. g, p. 52))

2902. PHOTOCELLS FOR THE ULTRA-VIOLET REecron
(Thorium, 200-3750 AU : Tantalum, 2000—
2950 AU (for Bactericidal Region) :  Plati-
num-Coated, below 2000 AU (Ozone-forming
Region)].—Rentschler. (Journ.  Applied
Phys., May 1942, Vol. 13,” No. 5, p. 302.)

In a paper by Paulus on bactericidal
radiation.

2903. PHOTOFLASH-SYNCHRONISER TESTER [Com-
bination of Phototube, Two Gaseous Te-
trodes, Receiving Triode, & Milliammeter,
for Measurement of Time Intervals 10—45
-Milliseconds].—Marsal. (Electronics, Jan.
1942, Vol. 15, No. 1, pp. 34-35.) Using the
basic circuit of the chronoscope (2497 of
1941).

2904. THE MEASUREMENT OF SHORT INTERVALS
oF TiME.—La Barbera. (See 2768.)

2905. A NEW STROBOSCOPE FOR THE LABORATORY ;
ELECTRICAL DISCHARGES CONTROLLED BY A
THYRATRON.—Sackmann. (Comptes Rendus
[Paris], 8th Dec. 1941, Vol. 213, No. 23,
Pp. 866-868.)

2906. MERCURY SENSITISATION AND THE OpTICAL
AND X-RAY LATENT IMaGEs.—May. (Journ.
Opt. Soc. Am., April 1942, Vol. 32, No. 4,
Pp. 219-223.) ’ g
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2907.

2g08.

2909.

2910,

2911.

2912.

2913.

2914,

2015.

2916.

2918

TRENDS IN THE TECHNIQUE OF INDUSTRIAL
RaprograPHY [Intensifying Screens: Focal
Spot Size : Variable lllumination : Gamma-
Ray Films: etc.).—Seeman. (ASTM Bul-
letin, March 1942, No. 115, pp. 21-26.)

NEw RADIOGRAPHY UNIT AIDS INDUSTRY
[General Electric Million-Volt Industrial
X-Ray Unit).—General Electric (America).
(Electronics, Nov. 1941, Vol. 14, No. 11,
pp. 36-37 and 110, 111.) See also 1242 of
Apnl.

MICRORADIOGRAPHY BY REFLECTION [with
Applications to Metallurgy : No Need for
Preparation of Sections: suitable also for
Macroradiography].—Trillat. (Comptes Ren-
dus [Paris], 8th Dec. 1941, Vol. 213, No. 23,
pp. 833-836.)

A NeEw SvynTHESsIS OF X-Ray DaTa For
CrRYSTAL ANALYSIS.—Yii. (Nature, ©6th
June 1942, Vol. 149, pp. 638-639.) See also
issue for 27th June, p. 729.

TrivisioN [System of X-Ray Photography
showing Three Dimensions in Single Picture].
—Winnek. (Science, 8th May 1942, Vol. g5,
Supp. p. 10.)

BervYLLIUM WINDOWs For X-Ray Tuskes
[Thin Commercial Foils}].—British Unicorn
Ltd. (Journ. of Sciemt. Instr., June 1942,
Vol. 19, No. 6, p. 95.) See also 2304 of 1941,

X-Ray TECHNIQUE IN
LABORATORY. — Rooksby.
May 1942, Vol. 149, pp. 597-600.)
ment of three Cantor Lectures.

THE INDUSTRIAL
(Nature, 30th
Abridg-

AN X-Ray SPECTROGRAPH OF HigH Luwmi-
NOSITY FOR CHEMICAL ANALYSES.—Proto-
popov. (Jowrn. of Tech. Phys. [in Russian],
No. 15, Vol. 10, 1940, pp. 1281-1288.)

A GRID-CONTROLLED X-RAV-DIFFRACTION
Tuse [with Electron-Flow governed by
Square - Wave Generator]. — Eisenstein.
(Review Scient. Instr., May 1042, Vol 13,
No. 5, pp. 208-212) So that flow occurs
only when voltage is high enough to excite
the A series.

A New X-Ray PHOTOGRAPHIC PAPER
[ Kryptoscreen ~’, with White Fluorescent
Pigment below Sensitive Emulsion].—
1lford, Ltd. (Nature, 18th July 1942,
Vol. 150, p. 83.)

. A VacuumM-TUBE INTENSITY
X-Ray Intensity Measurements with a
Thimble Ionisation Chamber].—Taft. (Ke-
view Scient. Instr., May 1942, Vol. 13, No. 5,
PP 234-235.)

. CounTER TusEs 1N X-Ray TECHNIQUE, and
Licut CounTERs [Use of Counter Tubes
for Measurement of Ultra-Violet & Visible
Light].—Neuert.  (dwsch. f. Tech. Messen,
Jan. 1942, Part 127, V 61-2, Sheets T4-5:
March 1942, Part 129, V 422-4, Sheet Tz24.)
See also R. Jaeger's survey of X-ray intensity
measurement, Arch. f. Tech. Messen, Jan.
1941, Part 115, Sheets T6-7.
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20. A COMPLETE

September, 1942

PROPORTIONAL COUNTER AMPLIFICATION AT
Low VolLTagEs [and the Gas-Amplification
Factorl.—Rose & Ramsey. (Phys. Reciew,
1st/15th April 1042, Vol. o1, No. 7.3,
PP- 504-509.) A short account was referred
to in 2223 of July.

PrROPORTIONAL COUNTER AR-
RANGEMENT FOR CosMic-Ray  DMrasvre-
MENTS.—\Weisz & Ramsey. (Review Scient.

-~ Iustr., June 1942, Vol. 13, No. 0, pp. 258~

204.)

21. A SpHiERrRICAL COUNTER-TUBE FOR RapraTioN-

2925.

2024).

2930.

2931.

. Long OprTicalL PATHS OF LLARGE

. MICROFILM

PROTECTION MEASUREMENTS | Sensitivity
to below 1077 r s: Spuntaneous Pulses 3-—4
per Minute: Working Voltage oo V:

Bakelite Construction}.—Rajewsky & others.
(Naturwiss., 29th May 1942, Vol. 30, No. 22,
pP- 332)

. A TRANSPORTABLE EXPANSION CHAMBER FOR

DEMONSTRATION PPurposes [Total \Weight
only 0.3 kg.].—Kunze. (Physik. Zeitschr,,
15th Dec. 1941, Vol. 42, No. 2324, pp. 405-
409.)

“Tag CHEMICAL ASPECTS OF LaGHT 7 (Book
Review].—Bowen. (Nature, 27th June 1942,
Vol 149, p. 7149

. A SYSTEM OF PHOTOMETRIC CONCEPTS {in-

cluding Tables of Usual Names in Various
Languages, Proposed International Names,
& Recommended Radiometric & Photometric
Units].—Darry Moon. {Journ. Opi. Noc. Awe.,
June 1942, Vol. 32, No. 0, pp. 348-302))
EXPERIMENTS WITH AN INTERRUPTED ARC
DRIVEN BY PULSATING DIRECT CURRENT [for
Spectrum  Analysis].—Meyer - Eppler &
Koehler. (Arch. f. Elektrot., 17th Nov. 1941,
Vol. 35, No. 10, pp. 603-b03.)

APERTURE
[primarily for Absorption Cellsl.—\White.
(Journ. Opt. Soc. Am., May 1942, Vol. 32,
No. 5, pp. 285-233))

ReapER [Inexpensive lnstru-
ment)].—Spencer l.ens. (Review  Scient.
Instr., June 1942, Vol. 13, No. v, p. 271}
Cf. 1239 of 1041.

. THE AMPLIDYNE GENERATOR [Drinciple &

Applications, for Industrial Control Pur-
poses].—Adkins.  (5.1-H. Adctivitees, July
1942, Vol. 17, No. 7, pp. 170-172.) Sec also
2408 & 3700 of 1940 and 045/6 of 1941.
OPERATORS IN THE MaKING [Expert’'s Views
on Men wversus women, Best Ages, Methods
of Training].—(Wireless World, July 1y42,
Vol. 48, No. 7, pp. 103-10y.)

GEOLOGICAL  APPLICATION OF NUCLEAR
Prysics [Survey, and Future Possibilities].
—Goodman. (Journ. Applied Phys., May
1942, Vol. 13, No. 5, pp. 276-28y.)

METEORITES WEIGHING LESS THAN 1I/300TH
oF AN OQOUNCE DETECTED BY MAGNETIC
NeeprLe.—Leonard. (Sci. News Letter, 25th
April 1942, Vol. 41, No. 17, p. 265.) ‘' Under
certain conditions, meteorites can be dis-

covered when buried ten or twelve feet in ¢

the ground.”
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