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N.F ALLOY POWDER.

GECALLOY NF ALLOY POWDER ,‘
is now used for practically 3ll radio cores being manufactured |

prs in. this country. It is an all-British ‘Product, the result of ;
g tensive research and development work carried out during g
;%’ﬁ \ e last 15 years. : . : !
ot g The use of a finely divided aiil,é)rqu high'magnetic quality represents :
N a further advance in the science of Magnetic Powder metallurgy .
h “in comparison with all the various grades of iron powder, |

most of which prev

ave been imported. b
e K G

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 6688 (6 lines). Telegrams and Cables : Sparkless, Manchester ”
PROPRIETORS: THE GENERAL ELECTRIC Co. Ltd., OF ENGLAND
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aWﬁt@@ the VAREAC . . . the right voltage 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
with the following exclusive features, which are found in no resistive control.

® EXCE LLENT REGULATION—Output voltages are independent of load, up to the full load rating
of the VARIAC.
_ ® HIGH OUTPUT VOLTAGES—VARIACS supply output voltages 15% higher than theline voltage.
;’ @ SMOOTH GONTROL—The VARIAC may be set to supply any predetermined output voltage, with
] absolutely smooth and stepless variation.
® HIGH EFF'GIENCY—EXOeptionaHy low losses at both no load and at full power.

| ® SMALL SIZE-—VARIACS are much smaller than any other voltage control of equal power rating.
@ LINEAR OUTPUT VOLTAG E—Output voltages are continuously adjustable from zero by means
of a 320 degree rotation of the control knob.

?
! ® CALIBRATED ‘DIALS—VARIACS are supplied with reversible dials which read directly in output
3 voltage from zero to line voltage or from zero to 15% above line.

® SMALL TEMPE RATURE RISE-—Less than 50 degrees C. for continuous duty.
@ ADVANCED MECHANICAL DESIGN——Rugged construction—no delicate parts or wires.

! VARIACS are stocked in fifteen models with power ratings ¥ Tyade name VARIAC is registered No.
! from 170 watts to 7 kw ; prices range between 70/- and 980,454 at The Patent Office. VARIACS

. q are patented under British Patent 4.
! £32:10:0. Instant deliveries can be arranged on 1A 17551&;0 Ceneras Radun 30‘,,11,‘;;;‘? 39,567
Priority.

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

ELECTRICAL AND RADIO LABORATORY APPARATUS ETC.

180, Tottenham Court Road, london, W./ sna 76,0108411 sT. LIVERPOOL, 3, LANCS,




WIRELESS

‘CONSTANT VOLTAGE
TRANSFORMERS

AN BDAVAANN

O NP CO N

ENGINEER

L\

ot

 BACK ROAD, SHERNHALL STREET, WALTHAMSTOW. LONDON. E.I7. Tel: L

E“

December, 1942

\/] =il
ARkswood 4366-7

It sounds like “coals to Newcastle '—
but U.S.A., the home of cored solder,
found it worth while to7 import British
made Ersin Multicore—the A.1.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 FErsin
Multicore, and production is speeded up.
Present conditions do not permit the export
of Multicore to U.S.A., but after Victory,
U.S.A. manufacturers will, once again, be
able to use ““the finest cored solder in the
world.”

THE SOLDER WIRE WITH 3 CORES
OF NON - CORROSIVE ERSIN FLUX

MULTICORE SOLDERS LIMITED, BUSH HOUSE, W.C.2. ‘Phone Temp.Bar5583/4

TIGORED
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 BANISH evye fatigue

— the thief of output . . .

n, FEye fatigue blurs and slows the
: vision, seriously affecting output
and accuracy.
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Daylight is the best light to combat
eye fatigue and maintain the
quantity and quality of output.
;
£
Daylight is the perfect light for the human eye are greatly reduced and colours can be accurately
and, in the Crompton Fluorescent Tube, science identified. Lighting bills are reduced, too, for an
has found a way to reproduce it. Industry can 80 watt Crompton Fluorescent Tube gives almost
have virtually pure daylight throughout the 24 as much light as a 200 watt filament lamp apd

hours. This results in a notable improvement its life is about twice as long. The Crompten

' in the accuracy and output

¥

of the worker. Glare, hard ideal lighting for wartime

| shadows and reflected dazzle CROMPTON industrial conditions.
fluorescent
TUBE

IFluorescent Tube offers the

LET THE CROMPTON
. LIGHTING SERVICE
PLAN YOUR LIGHTING

80 WATTS. LENGTH 5 IT.

 CROMPTON PARKINSON LTD., ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, W.C.2
i Telephone : Temple Bar 5911.

?
5
y

)
J

Telegrams : Crompark, Esrand London.
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Iegd. Trade Mark.

PRECISION
TESTING INSTRUMENTS

The world-wide use of “AVO” Instru-
ments is striking testimony to their
outstanding versatility, precision and
reliability. In every sphere of electrical
test work they are appreciated for their
dependable accﬁracy, which is often
used as a slandz}‘rd by which other
instruments are- judged.

Some delay in delivery of Trade Orders is inevitable, but
we shall continue to do our best to fulfil your requirements
as promptly as possible.

Sole Proprictors and Manufacturers

THE AUTOMATIC COIL WINDER & ELEGTRIGAL EQUIPMENT CO. LTD., Winder House, Douglas Street, London, S.W.1.

The MODEL 7 46-Range Universal

AVOMETER

Electrical Measuring Instrument

A self-contained, precision moving-coil instrument, conforming to
B.S. 1st Grade accuracy requirements. Has 46 ranges, provxdmg
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. Provided with
automatic compensation for errors arising from variations in
temperature, and is protected by an automatic cut-out against
damage through overload.

*Phone

1942

: ViCtoria 3404-7

z‘é//m/ﬁ//ﬂjz

‘THAT KEEPS THE
9-P-R-I-N-¢4

IN SPRINGS!

1) pique There’s no failure through fatigue with springs made from Telcon Berymmn

(ailing the cnies Copper Alloy (CuBe 250) Tougher than steel it has a tensile strength up to

H ae sical ope 3 it 90 tons per square inch, hardness up to 400 Brinell, and offers greater

l%YCuBe 259 agﬁons resistance to fatigue than any other alloy of the non-ferrous group. Its non-

o oy apphc N , magnetic properties, absence of creep, and high elastic limit, are other reasons

mat o request: for its increasing use for all spring parts in the radio and electrical fields.
seﬂwR‘-\—r—_ \‘—g‘; AY Available as wire, strip and rod.

coPY 177

TELCON (M
Manufactured by THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.

22, Old Broad Street, London, E.C.2.
RELIABLE ENGLISH AGENCIES LTD.,

Head Office :
Sole Distributors :

METALS

Telephone : LONdon Wvall 314},

39, Victoria St., London, S.W.I. Tel :

v

ABBey 6259

e

e e e
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look down. ..

. . . upon the sleeping villages and
towns of England. Over the
peaceful scene the moon mounts
guard with watchful eye. Yet, at
any given moment, should the
necessity arise, the quietest country
village can be in instant communi-
cation with the greatest city; can
command its resources and enlist
its help. Our products for many
years have served in spreading
human happiness and in forging
links between men, and to-day
we still proudly play our part in

maintaining human fellowship.

WIRELESS
ENGINEER
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VICTORIA STATION HOUSE, VICTORIA STREET, LONDON, S.W.I (PHONE VICTORIA 8831

FIXING BY
SHRINKAGE
-ONLY

REQUIRED

RUBBER
USED

IMPERISHABLE,
IMPERYIOUS TO

& — ‘ U ons AnD
Bl
/05“

j \ PETROLEUM
< >:¥._ 4
“VISKRINGS "' Tubular Cable S

) e
markers are simply and speedily b § INDELIBLY
fixed over the cable by hand—
they shrink and they're tight. © PRINTED  AND
The simplicity of. this system DO ROT INCREASE
DIAMETER OF

W CABLE

N

ensures a considerable and
worth-while saving of vital man
—(or woman) hours of labour.

Remember NQ YOOLS ARE
REQUIRED FOR F|XING

iy

DE LTD.
Woldham Road, Bromley, Kent. ’Phone: Ravensbourne 1641 ]

December, 1942

This
20 megacycle
60 K.V.A. switch
is a Rediffusion
product, used
in  Rediffusion
communication
equipment.

REDIFFUSION s

A subsidiary of BROADCAST REL—AY. SERVICE LIMITED

DESIGNERS AND MANUFACTURERS
. OF COMMUNICATION EQUIPMENT

A

TRANSFORMER‘ SPECIALISTS

NEW YORK.

WHERE PRIORITIES ARE AVAILABLE ACME CAN
MAKE GOOD DELIVERIES OF THE FOLLOWING
TYPES OF TRANSFORMERS :

AUDIO FILAMENT
INTERSTAGE MODULATION
OUTPUT COMMUNICATIONS
PUSH-PULL RECTIFIER

DRIVER 3-PHASE POWER
MICROPHONE 400 CYCLE POWER
SIGNALLING AIR-COOLED

PLATE SUPPLY LIGHTING

USERS OF TRANSFORMERS OF SPECIAL SPECIFI-
CATIONS IN  QUANTITIES NEEDING MASS
PRODUCTION FACILITIES ARE INVITED TO SEND

US THEIR ENQUIRIES.

élecfzcxndc zn?ineetinﬁ- (‘Se)‘cviccé,;ﬁtt/-

SOLE BRITISH « OISTRIBUTORS
e ;T_‘_":;“-‘r ——— ———=
24, STANLEY ROAD, HEATON MOOR !
STOCKPORT '

TELEPHONE : HEATONMOOR 3107 '

|
\
v
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" Tritles make perfection and perfection
is no trifle’ *.. The tiniest part of every Eimac valve is a
“tremendous trifle,” handled with the utmost care . . . the
greatestskill. Tn an Eimac 304T valve there are more than
fifty separate parts which pass through many fabricating
operations before they are ready to be assembled into the
valve. Through all these steps great care is taken to hold
the dimensions of each parttoa very close tolerance... wo
make every welded joint perfectly solid. Such painstaking
care in the fabricating of each part, plus the achievement
of extremely high vacuum.. . . helps provide the outstand-
ing performance capabilities which have made Eimac
valves famous. In the toughest jobs you'll find Eimac
valves in the key sockets most every time. They are firsc
choice among leading engineers throughourt the world.

Follow the leaders to rY
//A LVES
*Michelongelo (C.C. Colton)
Mansfactured by

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA, U. S. A
txport Agents. FRAZAR & CO , Utd.. 301 Clay St., Son Francisco, Californio, U S A

Glass tubing becomes fimsshed filament stem with leads
sealed 11 positron on this special upright lathe. *

WIRELESS
ENGINEER

S

Glass bulbs are annealed after valve is fully assembled.
This operation relieves stress and strain in the glass i1-
elf which may have been induced during manufacture.

Deft fingers work steadily with tiny parts uhbich are
faultlessly produced. Here plate sections are being
welded together mn routine productinn.
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The Highway, Beaconsfield, Bucks

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
4l to 50 Megacycles. (Special ranges
to order.) I

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

SOLE AUTHORIZED BRITISH AGENTS

A:HRadio Lia|

| Buchanan Buiildings; 24,Holborn, London, ECI ‘
Phone; Halborn 7394 rams; Tuggsol -Smith Landan

BBHE HARBORO' RUBBER (0., LTD., MARKET HARBOROUGH
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FREQUENCY BRIDGE
TYPE D-101-A

A Bridge for the measurement of audio Srequencies—simple to
wperate—direct reading—ourstandingly accurate—reasonably
priced.

\ complete description of this Bridge is given
1 Bulletin B-526-A, which will be sent on request

* Frequency range, 100 C.p.s. to
12,100 c.p.s.

* Direct reading on two decade
dials and a third continuously
variable dial.

* Measuring accuracy I 0-259
+ 1 c.ps.

* Reading accuracy — bhetter
than 0:059, over the whole range.

% Accuracy unaffected by stray
magnetic fields.

* Input impedance 400 - 1,500
ohms unbalanced.

* Telephones form a suitable
detector for most measurements.
* Light and easily portable.

i § E
JIRHEAD & CO. LTD., ELMERS END. BECKENIAM, KENT
TECEPHONE: BECKENIAM 0041-2

JR OVER 60 YEARS DESIGNERS AXND
AKERS OF PRECISION INSTRUMENTS

C.1C. 36

r"

I W WY ches

]

BELLING ¢ LEE LTD

CAMBRIDGE ARTERIAL ROAD, ENFIELD. MIDDX

GP 5926
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"FOR MEASUREMENTS AT FREQUENCIQ BM

30 AND 200 MEGACYCLES

FOR MEASUREMENTS AT FREQUENEIESVB&TW

HK.C. AND 75 MEGACYCI

FOR PRODUCTION CHECKING OF Q AND (¥ QRC
IN ONE OPERATION e

MODEL 1704
MODEL 1104

INSTRUMENTS LTD

21 JOHN STREET.BEDFORD ROW.LONDON. W.C.I* TELEPHONE CHANCERY 8765
Clowugh-Lrengle-Fers- Boorton - Ballantine - Hewlett-Packard

\

Transformers to

YPICAL

from 10 VA-IOkVA

Every precaution, includ-
ing vacuum impregnation,
special materials and
exceptional care in manu-
facture, is taken to ensure
that Woden Transformers
made to tropical specifica-
tion will give reliable
service under the most
arduous conditions.

HORNLEY STREET:WOLVERHAMPTON
TEL: WOLVERHAMPTON 22829

MAKERS OF TRANSFORMERS, POWER PACKS, & 8PECIAL RECELVING & TRANSMITTING APPARATUS

| ARGE DEPT. FOR WIRELESS BOOKS, s

FOYLES

FINEST STOCK IN THE WORLD OF NEW AND
SECONDHAND BOOKS ON EVERY SUBIJECT.

Catalogues Free. Books Bought.

119-125, CHARING CROSS ROAD, LONDON, W.C.2.
Tel.: GERrard 5660 (16 lines). Open9 a.m.—6 p.m., including Saturday.

ESSLERS, Zoncr) I3

00”6/0”/ enquiries
are

Machining and Turning of Plastic Material, Bakelised invited.

Fabric, ete.  Signal Lamp Caps in Plastlcs
ALBION HOUSE, 201-3, CHURCH ST., LONDON, N.16.

Tel. Clissold €247

Piezo QUARTZ CRYSTALS

for all applications.
Full details on request.

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

*

\TANNOY/

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

TANNOY PRODUCTS (Guy R. Fountain Ltd.) W. NORWOOD, S.E.27

L ol

PPy -
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. Electrical Standards for SRIDEES G

g
3y

Inductance
§ Research and Industry

-Resistance
f Testing and Measuring Apparatus
" for Communication Engineering I NDUCTANC ES

RESISTANCES

CONDENSERS

“Wagpv. T

OSCILLATORS

WAVEMETERS

TRl e IZ T T 1 TR et

H. W. SULLIVAN
— LIMITED —

London, S.E.15

Tel. New Cross 3225 (Private Branch Exchange)

ALL TYPES—ALL FREQUENCIES—ALL ACCURACIES

3\ /4
PIXED CERAMIC
CONDENSERS

| & 2Pearl Type.
3 & 4 Hat Type.

T

‘Highest Mechanical
and Electrical Sta-

> &6 Disc Type. e eoeiome __;?:
Type approved..___——;'
R—
: The
UNITED INSULATOR C° L™ .,
12-20 LAYSTALL STREET, LONDON, E.C.1 ,/M"' i
_Phone: TERminus 7383 Grams: Calanel, Phone. London

s o

i s i
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The time will come when Goodmans’ Loud- ’
speakers will bring you news of a ‘brave
new world ’ in which we can accept your ’
orders again and devote our energies and 1
the accumulated experience of war years to P
giving you apparatus_that will open up new j
horizons in the search for perfect sound 5
reproduction. i
GOODMANS
1
INDUSTRIES LIMITED |
LancelotRoad, Wembley, Middx. l{
;
}

MARCONI INSTRUMENTS

Into the making of a Marconi Instrument goes more than mere skill and
workmanship—there goes a deeper knowledge and experience acquired
since the very birth of Radio.

That is why the name Marconi stands foremost in the field of communication,
and in the special application of instrument design and manufacture we are
proud to uphold that reputation.

For the engineer and scientist, Marconi Instruments perform a variety of
indispensable functions. Their high degree of accuracy and reliability has
created the demand leading to our rapid expansion.

We endeavour to meet fully all requirements, and enquiries will receive
our best attention.

@ COMMUNICATION TESTING @ INDUSTRIAL, MEDICAL &
APPARATUS LABORATORY EQUIPMENT

MARCONI INSTRUMENTS LTD., ST. ALBANS, HERTS
TELEPHONE : 4323

ll The Past is Present in |
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OF SUPPLY

- URGENTLY NEEDED

Upon them largely depend the accuracy, deadliness and efficiency of Britain’s instruments
of war. Practically all of them have to be imported across thousands of miles of
dangerous seas, making heavy demands on shipping space.

Make a clean 'sweep of yo'ur unwanted

COPPER, ZING, LEAD, PEWTER, WHITE METAL
RASS AND BRONZE, ALUMINIUM SCRAP

The need for vast and increasing quantities of these metals must be met by
a national search for everything made from them which is broken or serving

no useful purpose.

WHAT TO SEARCH FOR

Here is a list of some of the important non-ferrous
metal articles, parts and equipment likely to be found
on your premises. Use it as a guide to your search for
everything you can spare.

COPPER — cable, electrical parts and fittings, sheathing,
tube, turnings, wire.

ZINC — sheet, cuttings.

LEAD — covered cable, pipe, sheet, solder.

WHITE METAL — anti-friction metal, plumber’s
jointings, solder waste.

BRASS — pipe, sheet, tube, turnings.

BRONZE -— bearings, bushes, cocks, couplings, crown
wheels, juncticn boxes, unions, valves.

ALUMINIUM SCRAP (and its alloys) —pipe, sheet,
castings, tube, turnings.

HOW TO DISPOSE OF IT

1 Sell your non-ferrous scrap to a Merchant.
2 Or hand it to a Local Authority Depot.

3 SPECIAL COLLECTIONS of amounts over ONE
TON may be obtained by getting in touch with the
nearest Demolition and Recovery Orficer. If you
don’t know his name, write to The Ministry of
Works & Planning, Lambeth Bridge House,
London, S.E.1.

NOTE: Under the /provisions of the Scrap Metal
(No. 2) Order, 1942, if you are in possession of more than
3 tons of Scrap Metal, it is now an offence not to dis-
close the fact to The Ministry of Works & Planning,
Lambeth Bridge House, London, S.E.1.

WANTED!

your own Industrial Salvage Stewards.

INDUSTRIAL SALVAGE STEWARDS

Salvage is of such great and increas_ing importance that it should be made th
bility of one particular individual in the various deparrments of every org

e personal responsi-
anisation. Appoint

Put them in sole charge of an intensive drive for

STILL MORE PAPER, RUBBER, RAGS, BONES, KITCHEN WASTE—AND METAL

i
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i & ETALASTIK RUBBER-TO-METAL WELD
Bushes in natural or synthetic rubber utilise
this valuable material to the maximum
efficiency.

The fact that the rubber is welded to the
metal means that the whole volume can be
stressed in every conceivable combination of
torsion, shear, compression or tension,

Obviously then, higher loads can be applied
or smaller size bushes used.

Universal in their application METALASTIK
BUSHES can be applied to great advantage
in Automobiles, Aircraft, Ships, Railway
Engines and Rolling Stock, Machine Tools
and in Agricultural, Textile and Domestic
Machinery.

Indeed, the range covers such widely differing
loads and frequencies, that it is practically
unlimited.

y

Printed in England for the Publishers, ILIFFE & SoNs Lt llorset House. Stamlord Street, London, a‘,h.T.
by The Cornwall Press Itd., Paris Garden, Stamford Street, ILondon, S.E.1.
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% Joseph

N a recent number of the Proceedings of

the American Institute of Radio Engi-
%'.a neers, the Dean of Princeton University,
i contributed a biographical article on Joseph
¥ Henry with the somewhat surprising sub-
title of ““ Pioneer in Space Communication.”
|| We feel sure that very few people have ever
b associated the name of Henry with early
i work in the field of space communication.
4 As a matter of fact, very few of the thou-
Isands of people who talk daily of henries,
millihenries and microhenries, have the
iy faintest idea of what Joseph Henry really
did, that his name should thus be per-
petuated. That his name was given to the
unit of inductance was due to the fact that
the fourth international Congress was held
i#in Chicago in 1893. The third Congress had
met in Paris in 1889 and had decided to
{call the unit a “ quadrant,” but four years
later in Chicago, the home team succeeded
in getting this rescinded and replaced by
the name of an American scientist, Joseph
‘Henry, just as in 1881 the Paris Congress
shad replaced “ Weber by ““ Ampere ”’
Zas the name of the unit of current.

In 1832 Henry, at the age of 35, was
‘appointed professor of natural philosophy
At Princeton. At the age of 13 he had
f,%een apprenticed to a watchmaker, but
ihad given this up and- taken the study of
[Chemistry, anatomy and physiology with
ithe idea of adopting a medical career :
{this in turn he had given up for engineering

it

Ty
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Editorial

Henry

which he followed for some time. In 1826
he was appointed a teacher of mathematics
and physics at Albany Academy, where he
experimented with electromagnets, using
a wrapping of silk to insulate the wire and
making two types of winding, one with few
turns of thick wire, the other with many
turns of finer wire, which were known as
“ quantity ”’ and intensity ””  windings.
respectively.  Like Faraday, he had the
idea that, as an electric current produces
magnetic effects, so a magnetic field, if
powerful enough, would  surely produce
electric effects.  This problem  haunted
Faraday fo1 years; in 1822, he wrote in
his note-book ““ Convert magnetism into
electricity,” and although he was engaged
on many researches, mostly of a chemical
or metallurgical character, he repeatedly
returned to the attack. In 1825 he made
many experiments to see if a powerful
electromagnet held near a wire carrying a
current had any effect on the current, but
although he used a delicate galvanometer
and tried thick and thin wires of different
metals, the results were all negative. Six
years later in August, 1831, Faraday returned
to the attack and in a series of experiments
of marvellous ingenuity and thoroughness
he laid bare the secret of the evolution of
clectricity from magnetism, he described
the experiments to the Royal Society on
24th November, 1831, in a paper of 41 pages.

Henry was still at Albany making experi-

C
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but also of giving the. scientific outlook to the
historian and the classic . . . (ii) “ It leaves one
breathless "’ [R. A. Butler’s observation at Harrow].
For correspondence see issues for 21st & 28th August,
pp. 155 & 174.

3429. REsearcH As Usuar [in Total War ?].—
Blackwelder.  (Science, 14th Aug. 1942,
Vol. 96, pp. 158-159.)
UTILIZATION OF SCIENTIFIC AND TECHNICAL
ResourcEis [and the Need for a Whole-Time
Central Scientific & Technical Board : Lead-
ing Article].—(Nature, 1 5th Aug. 1942,Vol.150,
pp- 180-191.) = See also 3157 of October.

ORGANISATION OF SCIENCE FOR WaR [Leading
Article].—(Nature, 12th Sept. 1942, Vol. 150,
pp. 301-305.) See also p. 316; and issue for
1oth October, p. 434.

3430.

3431

SECOND REPORT OF THE WaRr Poricy Com-
MITTEE OF THE AMERICAN INSTITUTE OF
Puvysics.—(Science, 24th July 1942, Vol. 96,
pp. 89—90.) For the first report see 3158 of
October. : .

WARTIME DESIGN PRACTICE [with Examples
of Unprecedented Requirements}.—Marshall.
—(Communications, March 1942, Vol. 22,
No. 3, pp. 5-6.)

War-TiME ReLaxaTIiONs oF LLE.E. REGULA-
Tions.—1. E. E. (BEAMA Journal, Aug.
1942, Vol. 49, No. 62, pp. 228-229.) -

3435. PUBLICATION OF SCIENTIFIC RESEARCH CAR-
RIED_OUT IN INDUSTRY.—Denbigh. . (Nature,
12th Sept. 1942, Vol. 150, p. 322.)

“ There is thus a closer liaison between university
and industry (in U.S.A., where the non-publication
by private enterprise is far less pronounced] than
has yet been achieved in Great Britain ... .”” For
a reply by N. R. Campbell see issue for 3rd October,

p. 408.
3436. ENCOURAGEMENT OF RESEARCH IN INDUSTRY

3432.

3433-

3434

[Some Suggestions to Industrialists & .
Research Workers]. — Benham. (Nature,
22nd Aug. 1942, Vol. 150, pp. 235-230.)

Prompted by -Bragg’s remark ““ Lip service
is paid to research because it is respectable
and fashionable to do so, but responsible
industrialists in private express their dis-
appointment.”

3437. SciENTIFIC TERMINOLOGY FOR INDIA [Com-
ments on Committee Report to Central
Advisory Board of Education).—Kothari.

(Sci. & Culture [Calcutta), Feb. 1942, Vol. 7, -

No. 8, pp. 376-378.)

3438. ARTICLES AND ADDRESSES ON THE WESTING-
HOUSE GRAND SCIENCE AWARDS, SCIENCE
TALENT SEARCH.—(Sci. News Letter, 25th
July 1042, Vol. 42, No. 4, pp. 51-55 & 60-62.)

~See 2570 of August.

3439. TypPESCRIPT DOES NOT MAKE GoOD LANTERN

. SLIDES: A SIMPLE METHOD OF OVERCOMING

Tuis DisapiLity.—(Journ. Roy. Soc. Arts,
21st -Aug. 1942, Vol. 9o, p. 630.) Reference

to the article in Engineering, 3rd July, -

referred to in 2857 of September.

3440. SQUARE RuULED PaPER ProjECTION [Corre-
spondence].—Boys. (Journ. of Scient. Insty.,
July 1942, Vol. 19, No. 7, pp. 111-112.) Seec
2197 of July.

3441. A REPORT ON THE 1942 [.R.E. CONVENTION.
—Winner. (Communications, Jan. 1942,
Vol. 22, No. 1, pp. 14—16 and 21, 29..32.)

3442. A REPORT ON THE 5TH ANNUAL CONFERENCE

, oF BroapcasT ENGINEERS (Ohio, Feb. 1942]

and oN THE 20TH ANNUAL N.A.B. CONVEN-

tioN [Cleveland].—Winner.  (Communica-

tions, March 1942, Vol. 22, No. 3, pp. 7-11

and 26, 27 : May 1942, No. 5, pp. 14, 16, and

34, 35.)

second report include shortages, pooling, and
precautions against sabotage.

3443. AcTiviTiEs oF THE LE.N.G.F: REUNIONS
OF THE FIRST QUARTER 1041/42:—(Alta
Frequenza, June 1942, Vol. 11, No. 6,
Pp- 303-304) ’ .

3444. “ Rapio AMATEUR'S HANDBOOK : DEFENSE
Epition '’ [Book Review].—American Radio
Relay League. (Comwmunications, April 1942,
Vol. 22, No. 4, pp. 35 and 36.)

3445. “ ELecTrRONICS ' [Book Review].—Millman

& Seely. (Communications, April 1942,
Vol. 22, No. 4, p. 15.)
3446. ELECTRONICALLY ~CONTROLLED  VARIABLE

CapaciTy [Application to Air-Raid Warn-

ings].—Hector & others. (See 3220)

(See 3297.)

3448. A PrecisioN DIRECT-READING DENSITO-
METER [Agfa Ansco Model 11, based on’
Modification of Hardy’s Logarithmic-Circuit
Amplifier (1929 Abstracts, p. 346}].—Sweet.
(Journ. Opt. Soc. Ane., July 1942, Vol. 32,
No. 7, p. 400.)

3447. CoLOoUR AND Music.—Harrison.

3449. AN EXTENDED-RANGE GALVANOMETER-DE-
FLECTION RECORDING SYSTEM [Use of Three-
Metre Focal-Length Mirrors and Multiple
Light Source to expand Range of Deflections
by more than Three (for Photoelectric
Spectrophotometers, etc.) and for Simul-
taneous Recording of Two Galvanometers].—
Pfister & Rank. (Journ. Opt. Soc. Am., July
1942, Vol. 32, No. 7, pp. 397-399.)

3450. Is THE BARRIER-LAYER PHOTOELEMENT
[Lange Selenium Photocell] SUITABLE FOR
PrECISION, PHOTOMETRIC MEASUREMENTS ?
—Bjornstahl. (Zeitschr. f. Instr:kunde, June
1942, Vol. 62, No. 6, pp. 181-186.)

The writer’s measurements lead to the conclusion
that “ the characteristic of the selenium photo-
element is not linear for small light intensities. The-
short-circuit current is not proportional to the
intensity of illumination, even when this is less than
100 lux : in other words, the sensitivity is variable:
With certain elements, however, the sensitivity can
be made practically constant over a limited range
of light intensity, by the introduction of a series
resistance.  For intensities above or below this
region the photoelement cannot be employed unless
special arrangements are made.”

The discussions referred to in the -
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3451. A TURBIDITY COMPARATOR {(primarily for
Assay of Physiologically Active Substances -
A.C.-Operated Photoelectric Apparatus with
Electronic Stabilisation of Supply to Ampli-
fier & Light Source].—Krebs & others.
(Review Scient. Insty. May 1942, Vol. 13,
No. 3, pp. 229-232.).

) 3452 AN "ULTRA-VIOLET MEASURING APPARATUS
! WITH MODIFIED ULBRICHT SPHERE, FOR
f LARGE ANGLES OF INCIDENCE [(Development
,‘& from Krefft & Réssler’s Selenium Cell In-
. strument].—Larché & Schulze. (Zeitschr. f
| . tech. Phys., No. 4, Vol. 23, 1942, pp. 114~117.)
Successtully used for sky-radiation measure.
" ments and for tropical-climate tests with
artificial illumination.

( . 3453. AN AUTOMATIC RECORDING ABSORPTION-

SPECTROPHOTOMETER.  — Himmelreich.

(Zeitschr. f. Insty:kunde, June 1942, Vol. 62,

j No. 6, pp. 202203 : summary, from Zeif-

é schy. f. tech. Phys.,. Vol. 22, 1941, p. 148
: onwards.)

|

3454. PHOTOELECTRIC DETECTION AND INTENSITY .

MEASUREMENT IN RAMAN SPECTRA [using the
RCA-931 Photomultiplier Tube].—Rank &
others.  (Journ. Opt. Soc. Am., July 1942,
Vol. 32, No. 7, pp. 390-396.)
- - . the initial 230000 amplification obtainable
with this tube is in practice as simple as turning on
a light switch. When the ultimate in sensitivity is
| to be achieved, the initial 230 000 amplification
{ furnished by the cascade-type tube is almost too
good to be true . . . Tt was found that the total dark
) current for the tube in question was 7.5 X 107% .. . .
| Fluctuations of the dark current set the limit to the
smallest observable quantity of luminous flux which

%l

1.5 X 107! lumen. It should be possible to reduce
these fluctuations due to thermionic emission to a
fraction of their value at room temperatures by
refrigerating the photomultiplier tube.”

3455. PHOTOELECTRIC WIDTH GAUGE [for Flat
Strips or Webbing during Production, with
Possibility of Controll.—Alexander. (Elec-
“tromics, Jan. 1942, Vol. 15, No. 1, pp. 66. .72.)

. 3456. HIGH-SPEED PHOTGELECTRIC RECORDER [Self-

Contained, Portable, with Special Advan-
tages]—Clark. (Gen. Elec. Review, July
1942, Vol. 45, No. 7, pp. 384-386.) For the
original recorder and ifs uses  see 1932
Abstracts, p. 422, & 1933 Abstracts, p. 531
(La Pierre), and 3264 of 1936.

3457. STUDY OF THE DEGREE oOF PoLarisaTION OF
L1GHT BY PoLAROIDS.—Melankholin. (Journ.
of Tech. Phys. [in Russian], No. 18, Vol. 10,
1940, pp. 1481-1485.)

3458. MONOCHROMATIC LIGHT FILTERS.—Ronis.
(Journ. of Tech. Phys. [in Russian], No. 16,

Vol. 10, 1940, pp. 1383-1385.)
A table has been compiled giving the composition
) of 14 monochromatic light filters covering the range
| 0f 370-700 mp and made up of combinations of
’ coloured selenium-cadmium, coppér-cobalt, and

—— e

|

j
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nickel glasses with solutions of copper chloride of
various concentrations : curves showing the optical
density of these filters are given.

3459- EYEs ARE MOST SENSITIVE LIGHT RECORDERS
[Minimum Energy requiréd for Vision 2.2-5.7
Ten-Billionths of an Erg, representing
58-148 Quanta falling on Eye, or 5~14 Quanta
reaching Retina].—Hecht. (Scient. American,
May 1942, Vol. 166, No. 5, p. 226.) Cf. 1576
of 1941.

3460. SIMPLE CONSTRUCTION OF a “ParaBoLic
MIRROR.—Bubb. (See 3255.)

3461. ON A COMPARATIVE STUDY OF THE REFLECT-
IVITIES OF' ALUMINIUM AND SILVER Frims
[and Methods of Preparation]. — Rama-

krishnan. (Indian Journ. of Phys., Feb. 1942,
Vol. 16, Part 1, pp. 12-22.)

3462. ON THE THEORY OF NoN-STaTiONARY Dis-
CHARGES ! II—THE LIGHT EMISSION FROM
A MoDULATED HIGH-PRESSURE ARC [and the
Effect of Frequency & of Depth of Current-
Modulation on the Depth of Light-Modula:
tion & on Phase Conditions, etc.].—Weizel &
others. (Zeitschr. f. Phys.,” gth July 1942,
Vol. 119, No. 3/4, PP. 237~244.) For I see
597 of February.

3463. THERMAL EFFECTS IN THE DOUBLE REFRAC-
TION IN FrowiNG Liguips [hitherto Neg-
lected, the Phenomenon being - considered
purely a Turbulence Effect] : oN THE Uprprr
LiMIT oF THE MaxiMum DoUBLE ‘REFRAC-
TION.—Bj6rnstdhl.  (Zeitschr. f. Phys., gth
July 1942, Vol. 119, No. 3/4, PP. 245-264.)
For previous work by this writer see 4496 of

1938 and 3257 of 1939. Cf. 2873 of Sep-
tember. a

3464. DETERMINATION OF ABSOLUTE FROM RELA-
TIVE X-RAY INTENSITY DATA.——Yi : Wilson.
(Nature, 1st Aug. 1942, Vol. 150, Pp. I51~152:
P- 152.) Following on 2910 of September.

3405. THE MEASUREMENT OF RADIATION FOR
MEebpIicaL Purprosks [Survey leading to
Attempt to estimate Total Energy‘ﬂowingv
into the Body or absorbed by It from Beams
of X and Gamma Rays, & to link These
Values to. Measurements of Ultra-Violet
& Infra-Red Radiations].—Mayneord. (Proc.
Phys. Soc., 1st Sept. 1942, Vol. 54, Part 5,
No. 303, pp. 405—421.)

3466. REMARKS ON PHYSICAL MODEL REPRESENTA-
TIONS OF ENERGY-PROPAGATION MEcCHANISMS
IN THE “Hit"” REGION IN RapiaTtion- -
BiorocicaL ProcessEs.—Maoglich, Rompe,
& Tirnoféeff-Ressovsky. (Naturwiss., 3rd
July 1942, Vol. 30, No. 27, PP- 409—419.)

3467. “ WETTER UND GESUNDHEIT ”’ [Weather &
Health, Part I: Reaction-Time Measure-
ment as a Test Method for determining the
Influence of the Weather & Solar Activity
on Healthy Subjects: Book Review] —
Dull.  (Naturwiss., 19th June 1942, Voi. 30,
No. 25/26, p. 408.) For earlier work see
3277 of 1940. .

in e S USRS VDU
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3468.

3469.

3470.

3471

3472.

3473

3474-

3475

3476

3477

3478.

3479
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RESEARCH ON THE PRrRACTICAL PROBLEM OF
PowER AND HEAT FROM THE SUN: A
PrROGRESS REeporT FrROM M.I.T.—Sibley.
(Scient. Awmerican, June 1942, Vol. 166,
No. 6, pp- 284-286.)

ACTINOMETRY AND APPLICATIONS OF THE
Sun’s HEAT : THE WARMING OF HoOUSES BY
WATER HEATED BY THE SuUN [Survey,
including the Writer's Opposed-Bimetallic-
Spiral Actinometer]. — D’'Halluin.  (Génie
Civik, 17th[24th Jan. 1942, Vol. 119, No. 3/4,
pp- 25-29)

AN ELECTROMETER FOR MEASUREMENT OF
VOLTAGE ON SMALL IoN1sATION CHAMBERS.—
Farmer. (See 3337.)

Tue ORIGIN OF STATISTICAL FLUCTUATIONS
IN PrOPORTIONAL GEIGER COUNTERS, and
PULSE SIZE AS A FUNCTION OF PRESSURE IN
GEIGER-MUELLER COUNTERS.—Swann: Miller
& Montgomery. (Phys. Review, 1st/15th June
1942, Vol. 61, No. 11/12, p. 734 P- 734"
summaries only.)

“ RADIOARTIVITAT : I [Fundamentals & Mea-
suring Methods : Book Review]. — Israél.
(Zeitschy. f. ‘tech. Phys., No. 6, Vol. 23,
1942, p. 165) Vol. 2 of * Geophysik,
Meteorologie, Astronomie.”

TueE ELECTRICAL PROSPECTING OF THE SUB-
so1L . THE TRACING AND STUDY OF PETRO-
LiFEroUSs F1ELDs anD Coar BEeEDs.—Calfas.
(Génie Civil, 1st Aug. 1942, Vol. 119, No. 18,
PD. 217-220.)

A 100-CycLE FREQUENCY STANDARD {for
Calibration of Seismic-Prospecting Timing

Oscillators].—Honnell & Dickerson.  (See
3334.)

AUXILIARY APPARATUS FOR PRECISION
SECONDS - COUNTERS. — La Barbera. (See

3336.)

REsONANCE [Mathematical & Physical Condi-
tions for Occurrence of Harmonic, Multiple-
Harmonic, & Sub-Harmonic Resonance:
with Photographs of Models].—Ludeke.
(Journ. Applied Phys., July 1942, Vol. 13,
No. 7, pp. 418-423.)

QuaRrTZ-CRYSTAL ACCELEROMETER [for Vibra-
tions 10-10 000 cjs, Accelerations 10-5000
times Gravity (reducible to 1-500 times,
for Upper Frequency Limit of 1000 ¢/s)].—
Fehr. (Gen. Elec. Review, May 1942, Vol. 45,
No. 5, pp. 269-272.) See also Electrician,

14th Aug. 1942, Vol. 129, pp. 172-174.

“ PRACTICAL SOLUTION OF TORSIONAL VIBRA-
tioN ProsBLEMS: Vor. II [including De-
tailed Description & Method of Use of Various
Types of Measuring Instrument: Book
Review].—Ker Wilson. (Curyent Science
[Bangalore], May 1942, Vol. 1I, No. s,
Pp. 200-201.)

. THE MEASUREMENT OF TORSIONAL VIBRA-

t10Ns [General Principles of Operation of

3480.

3481.

3482.

3483.
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Electro-Magnetic Torsiographs : Application
of Filter for Separation of Frequencies]).—
Stansfield. (Engineey, 24th & 31st July
1942, Vol. 174, pp. 77-79 & 101-102.)

APPLICATIONS OF THE CATHODE-Rav Oscir-
LOGRAPH IN INDUSTRY : VI—THE RECORD-
ING OF MECHANICAL PRESSURE FLUCTUA-
TIONSs.—Wilson. (BEAMA Journal, Aug.
1042, Vol. 49, No. 62, pp. 222—225: to be
contd.) TFor a letter contesting the writer’s
remarks on the Einthoven string galvano-
wneter see ibid., p. 226 Wilson replies on
pp. 226—227.

Tue PropPERTIES OF CARBON RESISTOR ELE-
MENTs [for Mechanical Stress Measurements]
WITH PARTICULAR REFERENCE TO THEIR

BEHAVIOUR UNDER STEADY Loaps.—Rigden®

& Starks. (Journ. of Scient. Instr., Aug. 1942,
Vol. 19, No. 8, pp. 120-122.)

MEASUREMENT OF THE GAS-TEMPERATURE
CHARACTERISTICS IN INTERNAL-COMBUSTION
EnGINES [Survey, including Ionisation
Method & the Writer's Photocell Method
(607 of February)).—Graff. (Zeitschy. V.D.1.,
25th July 1942, Vol. 86, No. 29/30, pp. 461~
406.)

Liguip-LEveL CoNTROLS [ Series 260" Re-
mote Controllers, including the ** Gauge Pick-

Up Unit > (with Level-Sensitive H.F. Con-,

denser connected by Coaxial Cable to Control
Cabinet)}.—Wheelco Instrument. (Review
Scient. Instr., June 1942, Vol. 13, No. 6,

pp. 269-270.)

The single valve of the controller generates the
h.f. oscillations, detects the resonance (or deviation
from it) of the pick-up, and actuates a relay con-
trolling valves or pumps.

3484.

3485,

3486.

3487.

AN ADAPTATION OF THE ANDERSON BRIDGE
FOR THE DETECTION OF MINUTE CHANGES IN
TEMPERATURE.—Kennon & Cullen.  (See
3327.)

ELECTRONIC MOISTURE MONITOR FOR FUR-
NACE GasgS IN STEEL HARDENING.—(Sci.
News Letter, 25th July 1942, Vol. 42, No. 4,
p. 62)

MECHANICAL DETECTION OF WHEEL-SEAT
Fraws IN RarLwav AxriEs [and a Defence
of the Electrical Conductance Method].—
Thornton : Johansen. (Engineering, 14th
Aug. 1942, Vol. 154, p. 133.) Cf. issue for
28th August, p. 174.

Eppv-CURRENT-TYPE FLAw DETECTORS FOR
NoN-MAGNETIC METALS [with Five Types of
Pick-Up, including Spot-Weld Tester : Eddy-
Current-Pattern Changes detected by Bridge
Circuits sensitive to Amplitude & Phase
Changes : Possibilities of Automatic Scan-
ning & Recording].—Vigness, Dinger,
Gunn. (Journ. Applied Phys., June 1942
Vol. 13, No. 6, pp. 377-383.)

N
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) Editorial

Joseph

N a recent number of the Proceedings of
the American Institute of Radio Engi-
é neers, the Dean of Princeton University,
g, contributed a biographical article on Joseph
f Henry with the somewhat surprising sub-
title of *“ Pioneer in Space Communication.”
We feel sure that very few people have ever
3% associated the name of Henry with early
iy work in the field of space communication.
| As a matter of fact, very few of the thou-
sands of people who talk daily of henries,
millihenries and microhenries, have the
i faintest idea of what Joseph Henry really
#1did, that his name should thus be per-
I petuated. That his name was given to the
Jiunit of inductance was due to the fact that
‘the fourth international Congress was held
/in Chicago in 1893. The third Congress had
wmet in Paris in 1889 and had decided to
(call the unit a ““ quadrant,” but four years
ilater in Chicago, the home team succeeded
%z;gin getting this rescinded and replaced by
jthe name of an American scientist, Joseph
JHenry, just as in 1881 the Paris Congress
whad replaced ““ Weber by ““ Ampere ”’
s the name of the unit of current.
' In 1832 Henry, at the age of 35, was
"iappoir}ted professor of natural philosophy
jla)t Princeton. At the age of 13 he had
peen apprenticed to a  watchmaker, but
thad given this up and- taken the study of
ichemistry, anatomy and physiology with
ithe idea of adopting a medical career ;
{this in turn he had given up for engineering

oo,

Henry

which he followed for some time.
he was appointed a teacher of mathematics
and physics at Albany Academy, where he
experimented with electromagnets, using
a wrapping of silk to insulate the wire and
making two types of winding, one with few
turns of thick wire, the other with many
turns of finer wire, which were known as
“ quantity " and “ intensity " windings.
respectively.  Like Faradav, he had the
idea that, as an electric current produces
magnetic effects, so a magnetic field, if
powerful enough, would surely ‘produce
electric effects. This problem  haunted
Faraday for years; in 1822, he wrote in
his note-book ““ Convert magnetism into
electricity,” and although he was engaged
on many researches, mostly of a chemical
or metallurgical character, he repeatedly
returned to the attack. In 1825 he made
Mmany experiments to see if a powerful
clectromagnet held near a wire carrying a
current had any effect on the current, but
although he used a delicate galvanometer
and tried thick and thin.wires of different
metals, the results were all negative. Six
years later in August, 1831, F araday returned
to the attack and in a series of experiments
of marvellous ingenuity and thoroughness
he laid bare the secret of the evolution of
electricity from magnetism, he described
the experiments to the Royal Society on
24th November, 1831, in a paper of 41 pages.

Henry was still at Albany making experi-

C

In 1826
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ments with electromagnetics when his other
duties permitted. It is claimed that he
had already, in 1830, observed the induced
current but had postponed making any
announcement until he had repeated the
experiments on a larger scale. It is stated,
on the authority of his daughter, that he
used to express his regret that he did not
follow up his observations and publish them.
Before he had resumed his experiments he
read of Faraday’s discovery. When thinking
over his experiments after reading of Fara-
day’s discovery, new light would be thrown
on points that at the time may have appeared
of little importance, and it would be very
difficult indeed to decide whether he had
actually anticipated any of Faraday’s dis-
coveries. The statement in the biographical
article that ““ it seems probable that Henry
really was ahead of Faraday in the obser-
vation of the induced current” is open
to question, for if he had really made an
observation of such enormous moment, it
is almost incredible that he would have said
nothing about it, but put the apparatus
away with the idea of repeating the experi-
ment on a larger scale when opportunity
offered. Henry himself never made any
claims to priority. It is dreadfully easy to
be wise—and sorry—after the event.

Electromagnetic Telegraph and Electric
Motor

In Sulliman’s Journal of 1831, he described
what was probably the first electromagnetic
telegraph, in which a primary Dbattery
operated a bell through a mile of copper wire
and he stated that the way was now clear
for the development of a commercial tele-
graph. He also described an oscillating
electric motor in which the oscillating beam
actuated a kind of commutator which re-
versed the polarity and thus maintained the
oscillations.

On going to Princeton in 1832, Henry was
at first kept busy with the duties of his
professorship, but he constructed a large
electromagnet capable of sustaining a weight
of 1.5 tons and ran a telegraph line from his
house to the laboratory so that he could call
for his lunch to be sent to the laboratory
when he was too busy to go home. He
experimented on the large voltage produced
when the current in an inductive circuit is

WIRELESS
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suddenly broken and, in a paper read before
the American Philosophical Society in 1335,
he rightly ascribed the effects observed to
“ that species of dynamical induction dis-
covered by Mr. Faraday.” Faraday had also
been working at the same subject and had
sent in a long paper to the Royal Society in
December, 1834, on ‘‘ the influence by in-
duction of an electric current on itself.”

Telegraph Relay, Earth Return, and
Oscillatory Discharge

It was also in 1835 that Henry added a
relay to his telegraph receiver and used the
earth as a return.

Henry spent 1837 in a trip to Europe,
visiting the leading scientists. On his return
to Princeton he seems to have settled down
to a definite line of investigation, viz. the
inductive effects in the primary and in
neighbouring circuits without the use of
electromagnets. He made many coils which
he used as primaries and secondaries and
even as tertiaries and he studied the effects
produced in these when the primary current
was suddenly interrupted and also when a
Leyden jar was discharged through the
primary winding. He repeated and con-
firmed Savary’s observation of 1826 that
needles placed at different distances from the
wire in the latter case were not all magnetised
in the same direction, and he gave the correct
explanation in a paper read in June, 1842,
in which he said that he must admit “ the
existence of a principal discharge in one
direction and then several reflex actions
backward and forward, each more feeble
than the preceding, until the equilibrium
is obtained.” This was certainly a very
important discovery. In this same paper n

1842 he described experiments with a dis-

tinctly Hertzian flavour. To see how far
the inductive effect would be transmitted,
he placed a wire circuit in an upper room,
and excited it by a spark about an inch long
from the prime conductor of an electrical
machine. His secondary or receiving circuit
was in a cellar thirty feet below with two
intervening floors and ceilings each fourteen
inches thick. The induced current was
sufficiently strong “to magnetise needles
placed in a spiral coil in the circuit. He also
inserted such a spiral in a wire led from the
roof down to his study, and found that the

e .
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needles were magnetised by the current
induced by distant lightning.” He also tried
the inductive effect between two parallel
. wires 220 feet apart, again impulsing the
primary wire by a spark from an electrical
machine, and having a gap in the secondary
circuit so that current could not circulate
through the earth. It was some years later
in 1851 that he said with reference to these
experiments that ‘““as these are the results
of currents in alternate directions, they must
produce in surrounding space a series of
plus and minus motions analogous to if not
identical with undulations.” In 1846 he
r had resigned from Princeton to become

secretary of the newly-founded Smithsonian

. chairman of the National Lighthouse Board.

é Institution ; he was also a member and later
i
|

Presumably on leaving Princeton he gave

j? up his experimental work, for he said that

he was thereby probably exchanging perma-
nent fame for transient reputation. .

It was in 1842, just a hundred years ago,
that he published, or rather presented orally
to the American Philosophical Society, the
account of the above experiments which are

the justification for describing him as a

pioneer in space communication. The Dean
of Princeton admits that his failure to obtain
general recognition was partly his own fault.
He was always dilatory .about publication,
some of his most important communications
being made orally to a local society of little
importance which published them in its
Proceedings.

He was undoubtedly kept pretty busy
with his teaching work at Princefon for
we are told that he lectured on mathematics,
physics, chemistry, mineralogy, geology,
astronomy and architecture ! It was probably
this rather than any dilatoriness of dis-
position that prevented him from publishing
‘fully and promptly the results of his experi-
mental researches, for on leaving Princeton
he gained a great reputation as a highly

efficient organiser in connection with various -

activities associated with the Smithsonian
Institution. In particular he created and
organised the U.S. weather service and had
much to do with the creation of the American
Association for the Advancement of Science.
When he died in 1878 he had become the
leading figure in the scientific world of

America. G.W.0. H.

N an article on aerial coupling circuits,
] in the April and May, 1941, issues of
7 Wireless Engineer, K. R. Sturley gave an
‘account of the shunt condenser method.
\ This article is devoted to further notes on
ithis circuit, attention being concentrated on
Jthe particular case when the aerial circuit is
,resonant within the frequency range of the
wtuned circuit.

;

p

The circuit is shown in Fig. 1 (a). In this
- 2C» is the tuning circuit, ¢’ the coupling
pcondenser and L’ an aerial loading inductance,
divhich is not coupled inductively to L,.
WWe shall be concerned only with the medium
jvaverange of 550-1500 ke/s, L, and C, having
he standard values of 157 pH and 500 uuF
maximum) respectively.

=

* MS accepted by the Editor, July, 1942.

Shunt Condenser Aerial Coupling *
| An ‘Analysis of the Circuit
By S. W. Amos, B.Sc. (Hons.)

The three factors with respect to which
any aerlal circuit must be analysed in any
estimate of its utility are (a) the voltage
step-up obtained; (b) the selectivity; and (c)
the effect of the coupling on the frequency
of the tuned circuit. In this article the

voltage gain is taken as the ;alue of ;-?

in Fig. 1 (b), which is the theoretical equiva—1
lent of Fig. 1 (a). L, and C, are the aerial
inductance and capacitance respectively,
R, includes the H.F. resistance of the aerial
and L', and R, is the H.F. resistance of the
tuned circuit L,C,. V, is a generator of
alternating potential and Iepresents the
voltage injected into the aerial, ie., it is
equal to the product of the field strength
and the effective height of the aerial,
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Voltage Step-Up giving . i
I/ [,2 - ?U—C’ﬁ— .. .. .. (())
In order to calculate the value of 72 J 2
: Y1 Substituting for 7, in (3) :—
we can use Kirchhoff’s laws. Representing ubstitu m_g ortp ,(3) .
the primary current by ¢, and secondary V, =je(ly + LY + iR,
current by i, we have from Fig. 1(b) :-— 1 s
] Niy T jeC, T @R
V, =jo(l, + LYi; + 1,R; Jwb, 2
2 7 7 I/1
e () =
. , I
JwCy ]wCi jaC Z_ joLy + L) + Ry 4 e+ —ps
] : _ 2 2 1 ~ 2
R e O o (7)
s . e
— = = .. .. .. .1(b) V, = ¢
Gl 0 (2) From Fig. 1 (b) V, Gal, and from the
—— m’ — S2 TURNS o TTTTTTmToTmoTTTTeemTTe
CI L OF N2 36 DSC
Fig. 1. (a) The circuit
considered ; by its
electrical  equivalent.
y (¢) Details of the coil
Q\' d used in  the experi-
mental work.
L, R T
g 1,11, \EWVVVVERS o0
. resonance condition :—
(b) Vy = — jL,wi,
Now in practical circuits, as we shall see Substituting for 7, from (6) we have :—
later, C’ is large compared with either Cy . L, .
or C,. _ 12:*(?]3‘2-11
We may thus neglect ]17 in comparison Combining this result with (7) we have :—
; © .
with —L— in (1) and similarly i, in com- L, v
JwCy . Jwl CR, 1
parison with - in (2). This is the mathe- V, =
- Jols - wlLy + L) + Ry + — +
matical expression of the assumption that J 1 i V1 jwC, ' wC?R,
C’ is large enough compared with C,; and C, I )
to have no appreciable effect on the frequency V S
either of the primary or secondary circuits. 72 — C'R,
(1) and (2) .now becorjﬁe. — U el 4+ L)+ R+ - I(“ 4 2(1’2R
V,=jw(l,+ LY+ 1R, Jwly @™l hy
. o . I/V
S T The numerical value of - is thus given by:
+]wC1 ]wCI b o oo (3) Vl > S g §
R oL Iy 1, Ly
1908y + Jwlyly ”}‘jw—c;*]-wcr: () 12: C'R,
2 2
Now at the resonant frquuency of the Vl\{\/<[L1+L/:w~ _;> +<Rl+ 2(1’2R>
secondary circuit L,w = ~—. If this is R @ 2
o _ Cow (8)
tE2lEm) AN accpunt equation (4) becomes:— 1, pjq expression, if we arc considering 2
IR, — (5) particular aerial and tuned circuit, then at
LR Tos a particular frequency all quantities are fixed

[ S DL S
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except L and C’. Now for maximum value
of voltage step-up C’ should be zero. In this
case the circuit reduces to a simple series
acrial tuner, which has the great disadvan-
tage that with normal aerials the whole of

100
seLecTiviTy (b))
o
%0 U
s
z
L)
O
a
w
80 &
[:4
2
6 I 5
P
Nl 5 AMPLIFICATION| F-— 70 =
> H——" -
5 ¢ 3
E o0
< 2% @
>
%

Lléb

oo 800 1,000 1200

Frequency  (kefs)
Vig. 2. Curves illustrating ihe amplification

and selectivity of the shunt condenser aevial
cireutt without loading coil,

the medium waverange can never be covered.
The smallest practical value of €’ is about
0.002 pk. L" should, for greatest gain, be
so chosen that the aerial circuit resonates
in the middle of the band it is desired to
receive. A suitable value for L’ is 100 pH.
The losses in L,C,, represented by R,,
belong mostly to the inductance L, and they
increase with frequency. As a first approxi-
mation R, was assumed directly proportional
to frequency, which is tantamount to stating
Lyw
R,
. . 2

1s independent of frequency. The medium
wave coil used in the experimental verifica-
tion of this analysis had the dimensions
given in Fig. 1 (c).  Its inductance is 157 pH
and its Q value at 600 ke/s is 100. Assuming
Q to remain constant at this value over the

that the Q function of the coil (ie.,

TABLE I.-—VarLves or EFFECTIVE H.F. RESISTANCE
Ry OF AN INDUCTANCE OF 157 puH wHICH Has a
CONSTANT () VALUE OF 100 OVER THE MEDIUM
WAVEBAND

_—

w( X 108 } :

4 5 6 7 8 9
il -

Jke/s) | 477 | 636 | 796 | 953
4.71] 6.28] 7.85| 9.42

rads/sec)

IXI4
10.99

1273
12.56

1432
14.13

medium waverange, R, has the values given
in Table I. Using these values of R, and
formula (8), the curve (a) of Fig. 3 was
obtained. The disagreement with the ex-
perimentally determined curve (c) at high
frequencies is due to R, increasing more
rapidly than the linear relationship pre-
dicts.  To allow for this Q was determined
at various medium wave frequencies and it
was found to decrease from 105 at 550 ke/s
to 50 at 1500 kc/s, the relationship being
substantially linear. Making due . allowance
for this in formula (8) gives curve (b) of
Fig. 3, which agrees well with the experi-
mental curve. Such disagreements as still
remain are due to omission in the analysis
of the variation with frequency of the H.F.
resistance of L’ and to the effects of C’ on
the effective capacity of C, and C,. For
both calculated and experimental points,
Ly =20uH, L' =105 uH, C, =160 puF,
C"= .00z uF. Curve 2(a) shows the
amplification obtained by omitting the load-
ing inductance L. Though low the amplifi-
cation is remarkably constant. This curve
is taken from Sturley’s article,

Selectivity
The selectivity of a tuned circuit may be
measured by its effective Q value or by the
quotient L/R. No matter which is taken as

20

\\ ~ a)

2
o
~ 4

AN
2/ A
/// \

VE
YALUE OF —=
Vi

n

! 5
500 1,000
Frequency  (kefs)

1,500

2

. o 14 .
Fig. 3. Variation of 78 with frequency for a

medium-wave shunt condenser inductance-

loaded aevial coupling civeuit .—(a) calculated

assuming ) constant, (b) calculated, allowing

for frequency variation of Q, and (c) experi-
mental.
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the criterion by which performance is judged,
it is clear that if R, represents the losses
occurring in L, and C, alone at a particular
frequency and if the additional H.F. loss

Ap———m—— D
|
7
Lo | i
! |
o J, T —I
R, [
|
|
c.s L
b I
L, +L b
.
b
R, Lo
i KF———-—"2H |
L T |
Pple
~
-~
Fig. 4. In order to ///
facilitate calculations el
of selectivity factor the
civeutt of Fig. 1 (b) Fig. 5. Vector diagram

for Fig. 4, illustrating
phase velationships.

may be vedvawn as
shown above.

due to the aerial coupling circuit is R" then :
Effective selectivity =~ R,
Maximum selectivity R, + R

This we shall term the selectivity factor. In
order to calculate this for the circuit under
review the diagram of Fig. 1 (b) can be
redrawn as in Fig. 4. It is evident that we
need to know the effective.impedance of the
series-parallel network which includes Cj,

1,000
g
2 100 \
c Y
1
z \
- /l \\
@
" 0 7
o 7z N
S
W Z
> L7
2 =—— ——
> '
ol
5x 108 ex10° 7x108 8x108 9x10°
VALUE OF W IN RADIANS [SEC.
Fig. 6a. Curve showing the vaviation with

frequency of effective ohmiic vesistance R” of a
medium-wave tuming  system with aevial
circuit vesonant within the band veceived.

L,, R, and C’ at a particularly frequency in
order to calculate the selectivity factor.
Fig. 5 has been drawn for a frequency higher
than the resonant frequency of the series
circuit L,R,C,, i.e., when its reactance is
inductive. 0A represents the combined
reactance of L, + L’ and C,, equalling

(L, 4+ LYw — 1 and OB represents R,
wCy

giving OD as the series impedance Z,.
Along OD, OE is drawn representing 1/Z,,
the admittance of L,R,C,. OF similarly
represents the admittance of €7 (wC’) so
that OG gives the resultant admittance of
the parallel circuit. Along 'this OH is
marked to equal the combined impedance
of the parallel network. This is then resolved
horizontally and vertically giving O] as the
resistive component and OK as the reactive
one, the latter being clearly capacitive.
This can be done for a number of frequencies.
It is a simple matter to calculate the magni-
tude of the condenser which has the re-
sultant reactance at the frequency in ques-
tion.* For any particular frequency there-
fore this network can be replaced by a simple
circuit comprising a resistance R and a
condenser C' in series. The way in which
R’ and C" vary with frequency is illustrated
graphically in Fig. 6. At the resonant
frequency of L,C, there is a great and
sudden increase in R”, giving a poor selec-

* Another—and perhaps easier method of calcu-
lating these results was described by T. F. Wall in
Electronic Engineering, April, 1942, p. 704.

0016 .
0-014
L
3 o012
Z
3 0010
Q
[
6 o008
[*9)
3 o-qos
g /
>
0-004 L
———_//
0-002
—
S
Sx10 6x108 7x108 8x108 9x108®
VALUE OF () IN RADIANS/SEC.
Fig. 6b. Cuve illustraling the variation with

frequencv of the effective series capacitance

C” in shunt condenser mediwm-wave aerial

civeuit.  The value of the shunt capacitance 1S .
o.002uk.
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tivity factor, whereas for frequencies more where Jo = mnatural frequency of L,C,
than 50 kc/s away the selectivity factor is o6 :
greater than 50 per cent. of the maximum —_——
possible. It is clear that the best possible 278/L,C,

performance as regards selectivity is secured
by making the aerial circuit resonant outside

Rl T
-~ ANEN IS

\ T/

i. N e

5 W

: Wl

W

E '

& u/

rreovency  (kefs)

Fig. 7. Variation of selectivity with Sfrequency
of the shunt condenser aerial coipling circuit
with inductive loading. (a) Is the calculated

curve and (b) the experimental one.

the waveband it is desired to receive. In
; confirmation of this, curve (b) of Fig. 2 has
been reproduced from the article by Sturley.
Curves (a) and (b) of Fig. 7 are respectively
| the calculated and experimental values of
i the selectivity factor for the aerial circuit
-already mentioned.

G e

Waveband Coverage

From the determination as described in
the previous section of the effective capaci-
tance "’ of the series network of the aerial
coupling circuit we can calculate the cffective
,tuning capacitance in the circuit for any
particular capacitance C, of the tuning

7

A

!
:}condenser. It is clearly given by Czcﬁ

It is then a simple matter to evaluate the

‘frequency correction 4f which must be added
fto the observed resonant frequency of the
circuit to give the natural frequency of the
‘Andamped circuit. It is clearly given by :—

| 108/ 1 1
1 A :“' —

/ 7 JLCC” WG,
f, NV C, ¥

2 _ . /T7FC, -
‘;. “fo[\/?*lj

The values of 4f given by this expression
and the corresponding experimental points
have been plotted in Fig. 8. The full curves
apply with the aerial circuit resonant at
1100 kefs approximately ; the dotted one
when the aerial resonant frequency does not
fall within the received band. It is note-
worthy that the frequency coverage is
restricted by a curtailment of the low fre-
quency end.  This can be corrected to some
extent by the addition of a fixed condenser
in parallel with L,. The frequency range of
a parallel tuned circuit is given by :—

Josx [ Come
Sruin - \/Cmm—

and for the medium waves

,/ max

= 2.3 so

C . min .
that C“‘“‘ =7.45. If therefore, the maxi-

muimn tuning capacitance is 500 uuF, then
win = 07 pul'. Towards this the minimum
capacitance of the tuning condenser, the
self-capacitance of L, and other stray
capacitances will probably contribute half,

[o]
H T20 /
8
< 4 S
] / A
-
= —40{ EXPERIMENTAL ] — /
= “T
5 L
g _e
—60
S CALCULATED
0 L~
—80
500 700 900 1,100 1,300 L500

FREQUENCY (kc/s)

Vig. 8. Curves illustrating the frequency errvor
introduced by the inductance-loaded shint
capacitance aerial coupling cirvcuit discussed

in the texi.

so that it will rarely be possible to add more
than 40 wpF in parallel with L, without
restricting the high frequency end of the
band. In the circuit used by the author a
range of 570-1500 kefs was obtained with a
trimmer of 40 uuF.

et . i
e
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" Conclusion

The shunt condenser aerial circuit is a
particularly useful one. If the aerial is
connected directly to the coupling condenser
and not via a loading inductance then the
primary circuit will not, in general, resonate
within the frequency range of the secondary
circuit, and the following properties are
observed :—

(a) A very constant, though low, voltage
amplification (see curve (a) of Fig. 2)

(b) Excellent selectivity factor, the value
of which depends almost entirely on the
construction of the tuning inductance itself
(see curve (b) of Fig. 2), )

(c) The calibration of the tuning condenser
is virtually independent of the constants of
the aerial-earth system.

With careful choice of coupling and trim-
ming condensers the circuit can be made to
cover the whole of the medium waverange,
and because of the properties enumerated
above, it has been used in the first stages
of communication type receivers for recep-
tion of medium and long waves.

If the aerial circuit is made resonant at
about 1000 kc/s considerable improvement
in voltage amplification is achieved though
necessarily at the expense of selectivity.
Moreover, anomalies are produced in the
calibration of the tuning condenser at the
resonant frequency of the aerial-earth system.
The circuit in this form is useful in simple
receivers using reacting detectors. By use
of regeneration the ““ crevasse ’’ in the curve
of the selectivity factor can be eliminated and
it is interesting to note that, as the greatest
H.F. losses occur at the resonant frequency
of the aerial system, the reaction control will
have to be advanced more at this frequency
than elsewhere. The calibration of the
receiver will be almost independent of the
characteristics of the aerial-earth system,
anomalies being present, as before, at the
resonant frequency.

Non-Ferrous Metals

TO speed-up the supply of non-ferrous metals
and to save as much shipping as possible, the
Ministry of Supply has issued an urgent appeal to
the wireless industry for all unwanted copper,
zin¢, lead, pewter, whitemetal, brass, bronze
and aluminium. Salvaged scrap should be disposed
of through the normal channels.

Index to Abstracts
Must be Ordered in Adfvance_

T HE inclusion of the Index to the Ab-
1 stracts and References section for the
current volume as part of the December
issue was discontinued last year and instead
it was issued separatelv. The Index to the
abstracts and references published in Wiereless
Engineer from January to December, 1942,
will, therefore, be published separately early
in the new year.

A charge of 2s. 8d. (including postage),
will be made for the Index and it will be
necessary for those requiring copies to make
early application to our Publishers as supplies
will be limited.

As in former vears the Index to Articles
and Authors for the current volume, XIX,
January to December, 1942, is included in
this issue.

" Books Received

Wireless Terms Explained.—By * Decibel.” This,
is the second edition of a reprint in book form of a
series of articles which appeared in World Radio.
It gives simple explanations of wireless terms 1n
common use. Many of the explanations are ampli-
fied by the addition of practical information and
diagrams. A number of additional terms have been
added to bring this edition up to date. Pp. 74+
vi (illustrated). Sir Isaac Pitman & Sons, 1.td.,
39, Parker Street, Kingsway, lL.ondon, W.C.2.
Price 2s. 6d.

Modern Radio Operator’s Guide.—By H. E.
Chamberlain. This book is mnot intended as a
training manual but as an introduction to the scope
of an operator’s duties at sea and to provide the
“ apprentice ’  with information regarding his
status “ that would otherwise take him many
voyages to acquire.” Of the sixteen chapters
eight deal briefly with the technical aspects of his
job. Pp. 72 (illustrated). Hutchinson’s Scientific
and Technical Publications, 47, Princes Gate,
London, S.W.7. Price 3s.

Teach Yourself Radio Communication.—By E. M.
Reid. ‘Written for those who have no previous
knowledge of the subject, the aim of this book,
which is one of the “E.U.P. Teach Y_ourself.
series, is to explain the principles underlying r?}dlo
communication. Pp. 175. Diagrams 90. fhle
English Universities Press, Ltd., St. Hugh's School,
Bicklev, Kent.
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Universal Decimal Classification

READERS concerned with the abstracting of
scientific and technical literature, the com-
pilation of bibliographies or the classification of
scientific documents of all kinds, will be interested
to learn that the following parts of the nglish
Edition of the Universal Decimal Classification, all
stocks of which were destroyed by enemy action,
are being reprinted by the British Standards In.
stitution. Advantage has been taken of the oppor-
tunity to make several minor amendments, e.g.
correction of printer’s errors and errors of translation.

Vol. 1, Part I. General Introduction, Auxiliary Tables and
Class O, Generalities. Price 7s. 6d.

Vol. 2, Part 1. Classcs 51, Mathematics; 52, Astronomy ;
53, Physics.  Price 10s.

Vol. 2, Part 2. Class 54, Chemistry. Price 10s.

Vol. 2, Part 3. Classes 53, Geology and Geophysics ; 50
Palaeontology ; 57, Biology ; 58, Botany ; 59, Zoology. Price 10s.

Class 621.3 Electrical Engineering is in preparation and will be
available early in the New Year.

=

Owing to the restrictions imposed by the PPaper
Controller, the edition will be strictly limited, and
the B.S.1. is desirous of ascertaining as soon as
possible the probable extent of the demand for the
various parts. All orders will be dealt with in
rotation, and should be addressed to the ublica-
tions Department, British Standards Institution,
28, Victoria Street, London, S.W.1.

Foyles’ Technical Books Catalogue. A 104-page
list of new and secondhand books on more than
450 subjects, including acoustics; radio and elec-
trical engineering, and mathematics for engineers.
Copies are obtainable from W. and G. Foyle, T.td.,
119-125, Charing Cross Road, London, \V.C.1.

Waste Paper is a vital munition of our war
effort.  Every scrap should be salvaged and
stringent economy exercised in the use of paper.

War Office Communications

e -

e

Communication with British Troops in all parts of the world is maintained through the War Office
Signals Office, which is installed deep underground, not far from Whitehall. Thisnerve centre of the British

Armies is operated by the Royal Corps of Signals.
IS normally maintained by land-line, but in case o

work of hand-keyed wireless transmitters, which a

Communication with the various Home Commands
f emergency, or in event of line breakdown, a net-
re dispersed at a distance, is remotely controlled

from the Home Wireless Room of the Signals Office. This ¢ Wireless World *’ photograph shows a
corner of the room.
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Tracing Valve

Characteristics

Using the Cathode-Ray Oscillograph
‘ By Geoffrey Bocking

(Pasta Developments Ltd.)

T is conventional to express the char-

acteristics of thermionic valves by means

of curves. These are normally plotted
by point-to-point methods and with valves
of small anode dissipation this technique
is practically simple and may be carried out
with a high degree of accuracy. Nevertheless
it has the disadvantage that it is lengthy
and rather tedious. The advent of the
cathode-ray oscillograph did little to affect
this procedure as on first sight the increase
in convenience due to its use did not appear
to justify the loss of accuracy and develop-
mental difficulties involved. In the case of
valves of large dissipation, however, operating
under positive grid conditions the conven-
tional method encountered a stumbling block
in that the time necessary to take readings
when the grid potential was highly positive had
considerable deleterious effects on the valve.
In this case it was natural that recourse
should be made to oscillographic methods
and details of measuring techniques soon
appeared in the technical press. Experience
of this technique led to a consideration of its
suitability for smaller dissipation valves
but, by reason of the point from which this
consideration derived, considerable prejudice
and inertia were encountered and the tech-
nique did not achieve universal popularity.
It is the author’s contention, however, that

the tracing of the characteristics of valves

of all classes by means of the C-R-O now
offers such an increase in convenience and
so little difficulty of construction and loss
of accuracy that suitable apparatus should
be a standard piece of equipment in every
laboratory.

The problem of valve characteristic tracing
may be very simply stated. The first order
curves are two in kind :

1. Current flowing from an electrode as
a function of the potential at that electrode.

* MS accepted by the Editor, June, 1942.

2. Current flowing from an electrode as
a function of the potential at some other
electrode.

For the sake of convenience the first will
be named the  anode volts-anode current ™
(E /1) curve and the second the “ grid volts-
anode current ”’ (E,/I,) curve although such
nomenclature involves a certain ellipsis.
The electrode from which the current flows
will be described as the controlled electrode
and the electrode at a potential controlling
that current will be described as the con-
trolling electrode. In order to present more
information than is available from one curve
it is conventional to present a family of
curves having as parameter the potential at
another controlling electrode. Despite this
artifice the number of sets of curves that can
be drawn for a multi-electrode valve are
numerous and the table shown below sets
these out :

HEPTODE

HEXODE
PENTODE ————

TETRODE

HEATER
HEAYER
CATHOOE

HEATER
HEATER
CATHODE

G, Gy
G, G,
G, Gy
G, Ca

CONTROLLED =——— ELECTRODES —— CONTROLLING

The second order curves generally pre-
sented are the transconductance between
two electrodes, the A.C. resistance between

e e ——ra
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cathode and an electrode, and the amplifica-
tion factor or potential relationship for
constant current, as functions of the potential
at a controlling electrode. All the above

i curves are normally presented on a Cartesian

) )
I

HT +

i

(a)

L

]
| .

—P= —-BIAS

(b)

Fig. 1. Generic forms of set-up for delineating
(@) E,/1, curves ; (0) E /I, curves.

|

4
i

0

|

Ajso—ordinate system so that for tracing with
} iﬁhe C-R-O it is only necessary that the X
i nd Y deflection plates have at any instant
woltages which are directly proportional to
kg:he values of the variables. The tracing of
everal different curves on the screen is
fichieved sequentially by the usual strobo-
‘copic effect.

¢ In designing an equipment for the above
burpose therefore the problem may be
{ivided into three parts :

1 L. The provision of a system of power
\upplies so that the test valve may be set
; Jp at any point at which curves are required.
i 2. The provision of varying voltages to
he controlling electrodes.

' 3. The derivation from these voltages and
Jom the resultant currents of -deflection
"‘Pltages of correct amplitude, phase, dura-

j
8
}

s
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tion and sequence to provide undistorted
the characteristic curves required.

The solution of the first part of the problem
does not present any unusual difficulty,
Owing to the wide range of voltage values to
be provided and the wide variations of
current to be expected, an unusual degree of
stabilisation is required. For this elec-
tronically stabilised power supplies may be
necessary but as the means adopted depends
upon the solution of the last two parts of the
problem it will be again referred to below.
Although for the purpose of analysis the
problem is divided into three parts it is
convenient to consider the last two con-
currently. Two methods of solution have
been generally used, which it is convenient
to name the ‘‘ continuous-trace” and the
“scan ” methods. 1In the first in its simplest
form the control voltage is applied to the
controlling electrode and to one pair of
deflection plates as shown in Fig. 1 (a), and a
voltage derived from the current at the con-
trolled electrode is applied to the other pair
of deflection plates. The oscillograph spot
then traces out a continuous path which is
a graph of the required relationship. The
second, the “scan” method, will be con-
sidered in detail later.

The control voltage may be applied in
several ways but that given below is an
example. With valves of large dissipation

Q@
/

1
/

1 1.

~BIAS
Fig. 2. Circuit for delineating E /T, curves by
the ** condenser-discharge "' imethod.

the characteristic most difficult to obtain
by point-to-point methods is the E, I,
relationship as the power supplied to the
electrodes during the minimum possible
measuring period is sufficient to raise their
temperature beyond the safe limit, By

£l
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the *‘ condenser-discharge method ' the provide a complete family of curves of both

duration of the measuring period is insuf-
ficient to endanger the valve. This method
may be briefly outlined as follows : before
the measuring period begins the valve has a
high standing anode potential and a negative
grid potential beyond the cut-off point.
The measuring period is started by switching
into the grid circuit a high-capacitance con-
denser, (Fig. 2), charged to any positive
potential and allowing it to be discharged

@ @

- ~BIAS

Fig. 3. Use of a commutator for delineatin
E |1, curves with E, parameter. :

by the grid current of the valve. The
measuring period is thus a function only of
the capacitance of the condenser and the
grid current of the valve. The cycle may
be made repetitive and hence readily visible
by arranging that the condenser is switched
alternately to the charging system and to
the valve by means of a commutator or
vibrator,? or by thyratrons * % & 6. This
method is simple, inexpensive and for the
purpose for which it was developed entirely
suitable. It is not flexible, however, and
suffers from the disadvantage that the scales
are non-linear.

When the duration of the measuring
period is not of paramount importance, as
is the case with valves of small dissipation
operated in a restricted negative-grid régime,
the applied control voltage may be made
cyclic and the trace thereby made self-
repeating 78 The information provided
by such a measuring set-up, namely, one
single E /I, or E, /I, curve, is so meagre,
however, that its use offers no advantage
over the conventional point-to-point method.
To be of service such an apparatus should

types. For curves of the E, /1, type with
E, as parameter this may be done by arrang-
ing that after each curve has been traced the
grid voltage is rapidly altered to a new value,
the whole display being repeated sufficiently
frequently to appear stationary without
flicker. An obvious but inelegant way of
doing this is by means of a rotating com-
mutator which is synchronised with the
control voltage 10, Apart from the clumsy
nature of such a device it suffers from the
disadvantage of inflexibility and erratic
performance, and even under the best con-
ditions it is difficult to avoid switching
transients. An obvious solution to this
difficulty is to use electronic switching and
means have been suggested of achieving the
desired control of the E, parameter in the
case of E,/I, curves 7% 1113 Reference to
Fig. 3 will show that for this case the grid
voltage should be scalariform in nature, the
time occupied by each step and riser being
equal to that for tracing one curve. This
voltage may be provided by the circuit shown
in Fig. 4. The control voltage is applied
to the grid of the pentode charging valve
of a linear time base generator. [f the
magnitude of this voltage is considerably in
excess of the input handling capacity of the
valve it will be cut-off for one half of the
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Scalaviform generator for delineating
E 1, curves with E, paraineter.

Fig. 4.
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cycle, during which the condenser will remain
at a constant potential, and will be fully
conducting during the other half-cvele,

e BT LT N

: Fig. 5. E,/E,/ I, characteristic showing potential
traverse for the " scan ' wmethod.

thus producing the required waveform. [t
will be observed that in contrast to the
mechanically operated case the time re-
quired to change from one voltage step to
another is some con-
siderable part of one
half-cvcle.  During this
time it is necessary that
no ftrace should appear SCALARIFORM
t and this may be arranged
? either by ** blacking-out ™’
ithe C-R tube or by ad-
Vjusting the test valve
operating conditions so
that there is no stand-
ing anode voltage, the
trace on negative half-

T SRR S U TR Sl s 2 AT R

Q q
\\

cyeles then appearing as a line along the
control voltage axis.

An alternative and more  fundamental
method of delineating valve characteristics
is that referred to above as the ““scan ™
method.  This derives from a suggestion
originally duc to Watson-\Watt'?, of using
the C-R-O stroboscopically whereby a com-
plete coverage of a characteristic’ is made
but only that part of it which is of interest
is allowed to be visible.  For the present
purpose the test valve is supplied with
cyclically varying voltages of differing fre-
quency, one on the parameter controlling
clectrode and the other on the controlling
clectrode so that in a given interval of time
the entire characteristic is completely tra-
versed.  During this interval the beam
current s suppressed  except when  those
parts nccessary to make up the normal
display are being traversed. Fig. 5 shows a
space-diagram of the E/E, /T, characteristic
of a typical pentode on which are traced the
paths of the varyving voltages. In this case
the frequencies are shown as exact multiples
although in order that the entire character-
istic may be traversed it is necessarv that
this condition should not obtain. A diff-
culty arises in deriving the brightening
impulses at the correct points as, owing to
grid current, the control voltage mayv be
distorted and unless this voltage directly
controls the instant at which the impulses
occur considerable inaccuracies will  arise,
In the equipment developed at the Philips

______________________________ ZONTROL

! JOLTACE
Fig. 6. Electronic method P}
of deviving beam-release
impulses for the " scan i

é method.
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laboratories® an auxiliary C-R tube, due
to Posthumus, having a metallic screen with
several slots displaced at equal intervals
along the direction of scan is used. The
control voltage applied to the test valve is
also the scanning voltage driving the beam
across the slotted plate ; impulses are conse-
quently derived from this plate at exact
voltage intervals whatever the voltage/time
relationship of the control voltage may be
and, after amplification may be used to
“ brighten "’ the recording-C-R-O. Whilst
undoubtedly this is a very satisfactory way
of ensuring the requisite accuracy it neces-
sitates a separate C-R tube, facilities for
making which are not generally available.
A method which obviates this difficulty at
the expense of some accuracy is shown in
circuit form in Fig. 6. The control voltage
is applied to one grid of a ‘‘long-tailed
pair,” * the other grid having applied to it a
scalariform voltage similar to that already
described. When exact coincidence between
the potentials applied to both grids occurs
the potential difference between the anodes
is also zero; if the anodes are coupled to
the control grids of a hexode amplifier a
voltage pulse will then occur at its anode.
The duration of the pulse, which controls
the width of the line traced on the recorder
tube may be adjusted by varying the gain
of the ‘“long-tailed pair” and the input
acceptance of the hexode.

Both the electronic methods of delineating
curves described above give only the E,//,
characteristic where the current taken by the
parameter controlling electrode is negligible ;
neither as at present described is practically
capable of delineating curves of the E,/I,
type where the current taken by the para-
meter controlling electrode is appreciable.
The provision of this facility will be discussed
in detail later, after consideration of other
problems..

The next problem is the derivation from
the varying current at the controlled elec-

* A ‘“long-tailed pair” refers to two wvalves
having a high value of common cathode resistance
so that the application of a potential to either
grid produces substantially equal and opposite
variations of current in both valves. The term is
significant because this operating characteristic is
maintained even though the common mean grid
potentials be varied over a range several times
the ““ grid-base >’ of either valve operated separately.
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trode of a deflection field of suitable magni-
tude in the C-R tube. This may be done
either magnetically or electrostatically, but
owing to the inductance of any practical
deflection coil affecting the operation of the
test valve and the difficulty of designing
such a coil to have zero phase/frequency
variation, the former is seldom used. De-
flection by electrostatic means may be readily
achieved by passing the current through a
resistance and applying the resultant poten-

o
~
CRO T

N—o0
HF OSCILLATOR|

AT l
CRO
ANQOE ~
—0
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MPN——oHF
OSCILLATOR

Generic forms of set-up for delineating

Fig. 7.
(a) A.C. resistance ; (b) amplification factor
curves.

tial difference to the deflection plates.
Unfortunately it is a condition of measure-
ment when tracing curves of the E /I, type
that the potential at the controlled electrode
remain constant. For practical purposes
the maximum permissible deviation may be
limited to one volt, and the interposition
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of an amplifier between this resistance and

the C-R-O is, therefore, essential. This

amplifier must be very carefully designed 10 14
to have zero phase shift over a wide band of
frequencies, otherwise the trace will be
quasi-elliptical in form, a very slight devia-
tion being sufficient to make the go "’ and
“ return-" paths not coincident. One design!4
published in 1937 utilises acorn valves and
has no reactive decoupling or smoothing

! elements, but with the knowledge now

available of degenerative feedback a rather
more simple design may be achieved. Never-
theless considerable care should be exercised

| In its design and no amplifier which does

A

iy

1y

]
3

|

j

4 provide these facilities.

not have a uniform gain and zero phase shift
“over the range of 25-25,000 ¢/s is of any
value,

With the equipment so far outlined curves
of the E,/I, type may be delineated : it
now remains to provide means of delineating
curves of the E,/I, with E, parameter type
and the second order curves given above.
It is profitable at this stage to consider which
of the two methods outlined, namely “ ¢on-
tinuous-trace ”’ or ““ scan ” offers the greater
possibility of successful modification to
Considering first
the second order curves a little reflection
 will reveal that as far as the ““ scan ”” method

|is concerned the parameter controlling elec- --

trode must always have the higher frequency
applied to it; if the lower frequency 1s
150 ¢/s then this higher cannot be less than
5500’ ¢/s.  Moreover, it must supply con-

lisiderable power without serious waveform

fdistortion and the apparatus, namely, oscil-
lator and power supply, entailed will neces-

isarily be large. The delineation of the a.c.

1 continuous-trace ” method delineation of
ithe E, /I, type curves with E, parameter
irequires only that E, vary in steps, although
ronsiderable power has also to be provided.
‘g&s far as the author is aware no method
Vhereby this may be achieved has yet been
ipublished.  If however an electronically
jtabilised power supply of the form shown
m Fig. 8 is used it can be shown 15 16 that
jhe magnitude of the output from the
itabiliser may be continuously varied over
. wide range by adjustment of the grid
hotential of the pentode control valve ¥V

without materially affecting its stabilisation
properties. By suitable designé it is possible
to achieve a linear relationship between the

+
INPUT

81AS
Fig. 8. Electronic method of securing scalaviform
variation of a stabilised H.T. supply.

grid potential and the stabiliser output
voltage ; if then to this grid is applied the
scalariform voltage derived as above the
output voltage will in like manner be scalari-
form and will at the same time be stabilised
against variation due to a fluctuating load.
It will be seen that this offers almost no
increase in complexity over the apparatus
necessary for delineating the E /I, curves
as this too necessarily incorporated a
stabilised power supply. If provision of
means of recording the last two of the second

-order curves is omitted, an additional oscil-

lator of only negligible power is required to
delineate the first and most commonly
required second order curve, By this means
it is possible to make an apparatus which
has the merit of compactness and ‘trans-

portability.” On the other hand, the “ scan ,

method is the most economical when an
unrestricted field of measurement is essential,
although the apparatus will be more bulky
than that for the restricted function.

The circuit arrangement of a test set
working on the “ continuous-trace ”’ prin-
ciple, designed to be adscititious to a portable
C-R-O is shown in Fig. 9. It will measure
all types of valves up to an anode dissipation
of 15 watts and operates from the 50 ¢/s
mains. This also supplies the trace voltages
so that the maximum number of curves
presented in each display is limited to five
in order that undue flicker should not be
troublesome. One half cycle, the recording
stroke, is used to trace out the curve and the
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other, the resetting stroke, is used to reset
the grid or anode voltage parameter. The
power supply provides a wide range of heater
voltages and an electronically stabilised
output variable either manually or by the
scalariform generator between 50 and 350
volts and capable of a peak current drain
of 200 mA : this is normally fed to the con-
trolled electrode. For multi-electrode valves
two further sources of power are available,
adjustable in steps, and fed from neon
stabilisers across the power supply preceding
the electronic stabiliser. This supply 1s
also fed to the deflection amplifiers. The
scalariform  condenser discharge valve
operates on the damped oscillation prin-
ciple and is arranged so that it may be used
as an oscillator when delineating trans-
conductance curves. Five transparent scales
calibrated in different values of voltage,

WIRELESS
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current and transconductance are provided

to be slipped over the face of the C-R tube

and by means of a switch the electrical
operating conditions are altered so that with
predetermined values of E /I, and E./1,
exact correspondence is obtained.

Such an apparatus as described is, how-
ever, a test set and not a measuring instru-
ment ; its compactness and ease of adjust-
ment are obtained at the expense of some
accuracy and limitation of function. The
design of a measuring instrument using the
“scan” method demands further con-
sideration of possible inaccuracies; in par-
ticular inaccuracies inherent in the C-R tube
must be considered. Much attention has
been given to this point and it is impossible®
to refer to all the literature on the sub-
ject 171820 The C-R tube is being con-
tinually de%eloped, but at the present stage

. :
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Basic circuit of a complete valve test-sel opevaling on the ** continuous-trace ' principle.
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of improvement cannot be regarded as being

possessed of a high order of accuracy. How-
. ever, the advent of the double-beam tube
has offered a means whereby continuous
calibration is possible. If “certain pre-
cautions are taken!? the spot positions at
any point on the screen may be made
congruent when the deflection potentials
¢ applied in the X and Y directions bear
¢ definite relationships. . These relationships
| are constant, irrespective of beam deflection,
and are dependent only upon the ratio of
the beam currents ; they may, therefore,
be predetermined and the application of
known voltage to one deflection plate used
to check the voltage on the other. The
amplifier used in the test set described above
although having a phase/frequency char-
acteristic of the required nature infroduces
some distortion due to the non-linearity of

P

§ its input/output and output/frequency char-
Lacteristic.  An improved form of amplifier
{1s required in Fig. 1o which sets out in block
1
; Eg/la © o
1Eall5 0 o

) o
iRy o©

] o]

Vig. 1o.—Block schematic of complete measuring

eqitipnicnt. A amplifier ;1 B, vectifier ; C,

vesistance load : D, {ined H.IF. load ; E,
H.E. oscillator ; F, 1] oscillator.

j

chematic form the components of a complete

heasuring equipment. It is impracticable
’"do more than describe this equipment by
teans of such a schematic as the possibilities
i additions are without limit and depend
nainly upon the user. With the information

e . .

[1ven above, however, the basis of an mstru-
jtent of considerable utility may be con-
/ructed. .

j
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“RCA Review ”

HE  suspension of publication, until further

notice, of the American quarterly journal
RCA Review is announced by, the publishers,
RCA Institutes Technical Press.  The reason given
is that a large proportion of the current research.
and development work going on in radio and clec-
tronic laboratories is associated with the war
effort, and the number of topics which may be
openly discussed or published is greatly restricted.,
The last issue to appear was No. 4 of Vol. VI,
dated April 1942,

LE.E. Meetings

R. G, E. DONOVAN, M.Sc., B.Ch., M.B., will

deliver a paper on "' The Electrical Amplifying
Stethoscope and Phono-Electro Cardioscope ” “and
will also demonstrate the apparatus at the meeting
of the 1ireless Section of the ILEE. on
Wednesday, December 2nd, at 5.30.

At the Ordinary Meeting of ‘the Institution on
Thursday, December 3rd, at s5.30, Lt.-Col. K.
Edgcumbe, T.D., will deliver a paper on “ Stand-
ardisation as applied - to Industrial  Electrical
Instruments.” =
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- Wireless Patents
A Summary of Recently Accepted Specifications

The following abstracls ave prepaved, 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 -

547 357.—Electric wave filter with piezo-electric
clements and variable impedances to produce a
desired attenuation characteristic.

Standard Telephones and Cables
R. A. Sykes). Convention date
September, 1940.

547 468 —Limiting and filtering circuits, par-
ticularly for controlling the operation of voice-
frequency relays.

Standard Telephones and Cables (assignees of
A. W. Hovton, Junv.; O. J. Murphy ; and H. E.
Vaughan). Convention date (U.S.A.), 5th April,
1940. :

547 505.—Circuit arrangement for analysing and
synthesising the frequency components of .-human
speech.

Standard Telephones and Cables
H. W. Dudlev). Convention date
Mavch, 1940.

(assignees of

(U.S.A.) 14th

(assignees of
(U.S.4) 16th

547 782.—Transducer circuit for increasing the
frequency range of a piezo-electric driving unit,
say for aloudspeaker.

The Brush Development Co. (assignees of A. L. V.
Williams). Convention date (U.S.A.) 3rd August,

1940.

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

347 231.—Removing unwanted amplitude modu-
lation from a frequency-modulated signal by a
process of heterodyning prior to de-modulation. .

A. C. Cossor and D. A. Bell. Application date
18th February, 1941.

547 367.—Tuning circuit in which a movable
powdered-iron core is combined with a variable
feed-back to produce an output voltage which is
independent of frequency.

Johnson Labovatovies Inc. (assignees of . 4.
Schaper). Convention date (U.S.A.) 19th February,
1940.

547 492.—High-frequency tuning inductance with
a sliding core and with coils which are deformable
in order to facilitate ganging or tracking.

Marconi’'s W.T. Co. (assignees of W. E. Newman).
Convention date (U.S.A.) 20th February, 1930.

L

547 623.—Automatic gain-control system including
a cathode-ray tube having an electron stream of
variable cross-section.

Hazeltine Covporation (assignees of J. C. Wilson).
Convention date (U.S.A.) oth September, 1940.

\Hollaynd.

547 677.—Input circuit for coupling a receiving set
either to a frame aerial or to a grounded aerial
at will.

Hazeltine Covporation (assignees of N. P. Case).
Convention date (U.S.A.) 23rd March, 1940.

547 608.—Filter and rectifier coupling for reducing
the inter-signal ‘‘ hiss” in a super-regenerative
receiver.-

Philips Lamps (communicated by N. V. Philips
Gloetlampenfabrieken). Application date 23rd April,
1940.

547 737.—Automatic gain control for a set adapted

to receive either continuous-wave or speech-modu-
lated signals.
Standavd Telephones and Cables and [J. D.

Application date 7th February, 1941.

TELEVISION CIRCUITS AND APPARATUS
For TRANSMISSION AND RECEPTION

547 250.—Television signal-generator of
called image-dissector type.

Farnsworth Television and Radio Corporation.
Convention date (U.S.A.) 11th March, 1940.

547 285.—Scanning system comprising a mirror-
wheel for televising from a continuously moving
film.

Gesell. zuy Forderung &c. Technischen Hochschule.
Convention date (Switzerland) 16th September, 1038.

547 441.—Safeguarding a cathode-ray tube against
voltage breakdown by immersing it in an oil
container which is provided with a window for
viewing the screen.

J.L.Baivd. Application date 27th Iebruary, 1041.

547 529.—Cathode-ray tube for reproducing tele-
vision pictures upon an incandescent screen for
large-scale projection.

Farnsworth Television and Radio Corporatioi.
Convention date (U.S.4.) oth Octobey, 1940.

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)

547 473.—Concentric-line circuit, particularly for

monitoring the output from a frequency modulator.
Marconi's W.T. Co. (assignees of H. E. Goldstine)-

Convention date (U'.S.A.} 18th June, 1940.

547 498.—Means for balancing, with respect to
earth or cathode, the grid and plate transmission-
lines of a single-valve short-wave oscillator.
Standard Telephones and Cables and E.
Willoughby. Application date 28th February, 1941

the so-.
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547 605.—Increasing the efficiency by means of
regulating the power transfer in a modulating
system which includes a transmission line as a
variable impedance. .

Intercontinental Service Corporation. Convention
date (U.5.4.) 8th March, 1940.

S

P

547 837.—Frequency—modulating circuit giving a
! ten-to-one frequency range without the use of
doublers.

Marcom®s W.T. Co. (assignees of C. L. Townsend).
Convention date (U.S.4.) 19th July, 1940.

R

CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

?3‘3 547 193.—Thermionic valve the design of which
) combines the characteristics of a “ hard *’ or high-
vacuum tube and of a ““ soft " or gas-filled trigger
relay.
y  Electrical Research Products Inc. Convention
\ date (U.S.A.) 2nd March, 1940.

547 645.-—Method of using Zirconium as a ** getter ”’
#in a short-wave oscillation-generator.

| Philips Lamps (communicated by N. V. Philips’
'Gloeilampenfabyieken). Application date 19th Sep-
tember, 1941.

multi-stage gas-filled amplifier or generator.

Philips Lamps (commaunicated by N. V. Philips’
Gloetlampenfabricken). Application date 19th Sep-
lemnber, 1941.

ij 646.—Method of screening the electrodes of a

547 8or.—Construction and arrangement of the
iiperforated electrodes of a secondary-emission
?

{tamplifier to facilitate the Passage both of the stream
iand of the electric field.

s F. J. G. van den Bosch and Vacuum-Science
sProducts.  Application date 6th March, 1941.

SUBSIDIARY APPARATUS AND MATERIALS

~;347‘154.—C0mbined portable transmitter and re-
eiver for facsimile telegraphy.

W. G. H. Finch. Convention date (U.S. 1)) 10th
"Febmary, 1940.

547 269.—Automatic gain-control  system, par-
ticularly as applied to unattended repeater stations
/I @ carrier-wave transmission line.

Standard  Telephones and Cables (assignees of
"V. M. Bishop). Convention date (U.S5.4) 11th
iay, 1940. .

]

47 281.—Harmonic generator of u]tra-high fre-
\uencies comprising a diode operating on the upper
end of its characteristic.

. Standard Telephones and Cables (assignees of
2. S, Ohl).  Convention date (U.S.4) 18th June,

1040.

#7 460 —Construction and arrangement of an
nti-interference screen, particularly for sparking-
lu

[tugs.

,;’Bendix Aviation  Corporation. Convention date
J.S.4) 22nd March, 1940, -

ST e
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547 499.—Feed-back network, of the lattice or
Wheatstone Rridge type, for a valve generating a
plurality of different, stabilised frequencies.
Standard Telephones and Cables and B. B.
Jacobsen.  Application date 28th Iebruary, 1941,

547 510.—Relay systems, particularly for handling
and monitoring frequency-modulated signals.

Marconi's W.T. Co. (assignees of H. I, Goldstine).
Convention date (U.S..4 ) 5th June, 1940.

547 548.-—Circuit arrangement for coupling two
electric networks, one of which is balanced, and the
other unbalanced, with respect to ground.

Standard Telephones and Cables (assignees of
G. N. Slesskinsky). Convention date (U7.S5.4.) zoth
July, 1940.

547 588.—Valve limiting device for regulating
the D.C. voltage applied to a load circuit.

The British Thomson-Houston Co. s ] Moir
and W. J. R. Farmer. Application date 3rd Julv,
1941. :

547 601.—Circuit for obtaining relative phase-
shifts which remain substantially constant over a
wide range of frequencies. . -

Standard Telephones and Cables and IK. G. Hodgson.
Application date 31st January, 1941,

547 638.—Means for lighting-up the lamps of an
aerodrome, or the like, by a system of remote
radio control.

Westinghouse Llectric International Co. Con-
vention date (U.S.A4) Sth June, 1940.

547 748.—Photo-electric device for automatically
stopping a loom when a warp varn breaks or be-
comes entangled with other yarns.

A. S, Guthiman.  Convention date (I7.S.4.) 30th
March, 1940.

547 749-—Electric timing circuit, including a
diode rectifier for operating a relay, particularly
for a welding machine.

The British Thomson-Houston Co. Comuention
date (U.S.A.) 1oth April, 1940.

547 767.—Photo-electric device for controlling the
movement of a pantograph device over the contour
of a surface to be cut or welded.

The British Thomson-Houston Co. Convention
date (U.S.A4.) 3vd April, 1940,

547 818.—Arrangement and design of the filter
choke element in a rectifying circuit.

Philips Lamps (communicated by N. V. Philips'
Gloeilampenfabrieken). Application date 10th De-
cember, 1941,

GOODS FOR EXPORT

1
1
5
The fact that goods made of raw ma- i
terials in short supply owing to war !
conditions are advertised in this journal |
should not be taken as an indication !
that they are necessarily available for !
export, i
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For the information of new veaders it is pointed out that the length of an absiract is generally
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PROPAGATION OF WAVES

3488. ON THE SKIN EFFECT IN CoaxiaL CABLES.—
W. Wiechowski. .(Hochftech. 1. Elek:akus.,
June 1942, Vol. 59, No. 6, pp. 174-179.)

Author's summary :—“ In order to determine
in what frequency region it is permissible, in
calculating the complex propagation coefficient
[y= \/(R +jwL)(G +jwC)] for coaxial cables, toapply
line theory which assumes constant cable properties
(resistance, self-inductance, capacitance, and leak-
conductance), a generally wvalid transcendental
equation for the complex propagation coefficient
is derived, starting from the equations of the
rotationally symmetrical field concerned and taking
into account the boundary conditions appropriate
to the particular cable, namely the continuity of
transition of the tangential components ‘of the
electric and magnetic field strengths, and of the
normal component of the total current density, at
the boundary between conductor and insulator,
and also the vanishing of the magnetic field in the
cable axis and outside the cable.

“ From this equation, under certain assumptions
which are fulfilled, for cables with non-magnetic
metallic conductors and highly insulating low-loss
dielectrics, right down to the region of millimetric
waves, the propagation coefficient itself can be calcu-
lated explicitly feqn. 27}. It proves to be in agree-
ment with the propagation coefficient of line theory
leqns. 1a or 28]}, if in reckoning the resistance and
self-induction the skin-effect phenomena are, as is
usual, calculated as if the electromagnetic field
(and thus the current and voltage) were constant
in the direction of propagation.”

Section Iv uses the results to derive an expression
(eqn. 52), valid for the highest frequencies, for the
attenuation equivalent B: this shows how the
frequency and the cable data affect this, the

quantity on which, ultimately, the serviceability
of a cable depends.

3489. SOME PROBLEMS RELATING TO ULTRA-HIGH-
IFREQUENCY P’ROPAGATION AND METEOR-
orogy.—1. P. Tilton. (OQST, June 1942,
Vol. 26, No. 0, p. 47 : August, p. 49.)

“Why is Southern California the scene of the
country’s most frequent and pronounced inver-
sions ? Can u.h.f. propagation be gauged by watch-
ing cloud formations ? Why do some sections of
the country show their most favourable uhf.
conditions in the winter, others in spring or fall 2. U7

3490. A NEw HypropyNamic CONSERVATION Law
fof Importance in Meteorology].—H. Ertel.
(Naturwiss., 4th Sept. 1942, Vol. 30, No. 36,
PP- 543-544-)

34G1. APPROXIMATE IFFORMULAE FOR ATMOSPHERIC
PRESSURE AND DENSITY AT GREAT HEIGHTS
[Troposphere & Stratosphere].—F. Haber.
(Zeitschy. V.D.I., 5th Sept. 1942, Vol 86,
No. 35/30, p. 555.)

3492. THE TEMPERATURE OF THE UPPER ATMO-

SPHERE, and THE CONSTITUTION OF THE
STRATOSPHERE.——R. Penndorf. (Hochflech.
w. Ilek:akus., June 1942, Vol. 50, No._ﬁ,
pp. 180-181: pp. I181-182) Summares,

by Zenneck, of papers in Weteorolog. Zeitschr.,
Vol. 58, 1941, pp. 1 and 103 onwards. For
a reference to the first paper see 2969 of
1941, and for a Naturwissenschaften article on
the ionospheric temperatures see 1582 0f 1941

3403. ENERGY OF D1ssocIATION oF CARBON Mon-
oxIpE [and of Nitrogen: with Suggested
Values].—A. .G. Gaydon & W. G. Penney.
(Nature, 3rd Oct. 1942, Vol. 150, pp. 406—407-)
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% 3494 Rapio Locators May FIxp METEORS AND  variation in the electron concentration is  also
¥ MEASURE  THEIR  VELOCITIES {Doppler-  discussed, and it is shown hat the fading period is
A Effect \Whistles in  10-)ile Reception of  of the order of 1 sec. An experimental curve
i Delhi  Short-Wave Station  attributed to  (Fig. ob) showing the variation in interference
’a Meteors!.—(Sci.  News  Letter, 15th  Aug.  fading and confirming the theoretical values is
4 rag2. Vol 42 No. 7, poo1ag)  See 1007 of  reproduced (experimental curve in Fig., 6a shaws
3 June. polarisation fading).
‘? 3495- RESEARCH WORK ox T_miSPm-:nm-‘\\'nnj:l,lzss 3448 O8N NoN-LINEAR  EFPECTS  DURING  THE
{ Waves.—R. T.. Smith-Rose. (Ilectvician, PROPAGATION oF Ranio WAVES IN THE
! 10th  Oct.

e R

3

A

.33497. ON THE INTERFERENCE FFapineg o

tag2, Vol 129, pp. 415-41XK)
Summary of one section of the Chairman’s
address to the \Vireless Section, 1.E. I, (see also
Editorial on pp. j05- 306, and 3803, belowy.
For another summary of this section see
Nature, 24th October. PP 477-479. and of
the other sections, pp. 403 -qug.

3496. ON THE APPLICABILITY OF THE MAUPERTUIS
PRINCIPLE To THE THEORY oF TiHE PROPAGA-
p TION OF ELECTROMAGNETIC WavEs. --[). N,
Nasilov. (Jowrn. of Tech. Phvs. in Russian’,

No. 21. Vol. 10, 1040, PP. 1783-1:84)

It is suggested that the application of the principle
of least action to the propagation nf electromagnetic
waves enables new explanations to he given of

various abnormal phenomena. and the following
| examples are put forward - -

velocity of prapagation of radia waves made by
Colwell & Triend (3241 of 1937 the greatest
discrepancies were observed between the dave when
1 the metecrological conditions were ditferent - sr¢
falso Nasilov & Paogosvan, 3111 of 1938 and 23 of
1939). (2) The deviation of radio waves from the

Fv (1) The discrepancies in the measurements of the

}ﬁgreat circle, observed by Barfield & Ross {3070 of
1

1938 : the waves appear to travel along the path

Edof the lowest resistance). (3) The variations in the

direction of the minimum, and even its total
absence, in direction finding.  {4) Cases of abnor-
jymally long distance communication. 15y [arge
increases in the field intensity (usually coinciding
with the appearance of the lower ionised lavers).

3 It appears that the problem of determining the
field intensity of radio waves is analogaous ta that of
“idetermining the current strength for parallel circuits.

! Ranio
2 WavEsS.—I). AL Ladvgin,  tfowrn. o Tech.

Phys. in Russian | Nao. 21, Vol 1N, 1040,
1 PP. 1785-1792.)

It is usually considered that interference fading,
18 distinct from polarisation fading, is cansed by
yavs undergoing a different number of reflections at
2he same height above the surface of the ~arth
:/Fig. 1), Under certain conditions, however, namely
¥ith a certain concentration of free clectrons in the
“eflecting Jayer and at a certain operating frequency,
iworrays may penetrate the same laver to difierent
eights and therefore arrive at the receiving point
vith a certain difference in path length (fig. 2.
(arious authors do not accept the second interpreta-
1on (the writer cites Farmer, Childs, & Cowie,
219 of 1938) but in this paper a mathematical
;«flscu’ssion with numerical examples is presented
Proving the existence of this path-difierence and
‘howing that it may be equal to several thousands
o wavelengths. The specd of the variation in the

:{"Jath—diﬁerence a5 determined by the speed of the

iy

7
{
(
;

Toxosenere. — \'. P, Tselishchev, {Journ. of
Tech. Phys. in Russian). No. 39, Vol ra,
T940, pp. 1630-1633.)

The paper by Bailey & Martyn (1934 Abstracts,
PP, 199 & 006} on the influence of electromagnetic
waves on the ionosphere is conmdered, and the
physical meaning of the method psed by the-authors
discussed. Approximate formulae (7). (12) and {13y
are derived  for  determining respectively  the
collision frequency af clectrons, v the absorption
coefficient of the ionosphere. x: and the average
field intensity, Z,. of a wave after 1t has travelled
oaver a distance 4 0 the innasphere {the onginal
field intenaty being Z) Using these formulae, it 1«
possible ta determine the relationship between
and Z. A numerical example is given, and curves
I-4 are plotted showing respecuvely vy, e 179,
o= N0Z) X0 - (). and Zy 2 - [1Z). Suggestions
are also made regarding the derivation of more
exact formulac and the calculation of the * klyr *
factor of the wnasphere (for 3 meodulated wavej

3o EXPERIMENTS oX PULSE EXPLORATION oF

Heavisior  Laver ox  Mepies Wave-
LENGTHS - 20nm 0 at Night, E Layer

fereened in Day by D Laver) draprrses,
leaving Free Jome Clouds which act like
Homaogeneous Layer to Clancing Rays but
are often Penetrated at Steeper Incidence.

wving Many F-Laver Reflections  Effect
o hmiting Effectiveness  of Anti-Fading
Aemials © CH O Lo Koke.  1In Discussion

veferred taan 3355, below )

3500 Hovrks ix tue ToNospere axp MaAGNETIcC
SToRMs  Another Effect of Neutral Streams
from Sun Electrons brouvght to Standsull
in Higher Tonospherie Regions, while Pasitive
lons penetrate to 19 layer  HKesulting Large
Electric Force between E & ¥ FLayers, with
Horzontal Component of Earth's Magnety
Field, praduces Violent Dt of Al Flec trified
Particles in F Layer, Coreesponding Oppo.
site Movement m Lower Layer hindered by
Large Molecular Denaty U Sweeping
Action produces Holes - Theary explams
Several Effects obmerved during Magnety
Storms . Computations required to deter-
mine Camparative Part played by Such Mass
Movements in producing These Stormal -
To0. Fekerslev.  (Nature, Sth Aug. ragr,
Vol 150, p 177 )

3501 EXISTENCE oF  ELECTROMAGNETIC-H vy bign-
DYNAMIc Waves an Conducting aquid in
Constant Magnetw Field 0 Conditions  for
Existence satisfierd i Sun:  on Certam
Assumptions, Caleulated Velacity there s
about oo em s approximately the Velocuy

.t
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with which Sunspot Zone moves towards
Equator during Sunspot Cycle]..—H. Alfvén.
(Nature, 3rd Oct. 1942, Vol. 150, pp. 405—400.)

THE SoLaR ERUPTION OF 28TH FEBRUARY
AND THE MAGNETIC STORM OF IST/2ND
MarcH 1942 [and the Abnormal Duration

of Eruption (Multiple Eruptions?) & of
Fade-Out: the Time of Travel of the
Corpuscular  Stream]. — H. W. Newton.

(Nature, 8th Aug. 1942, Vol. 150, p. 183:
summary only.)

Zop1iacaLl Li1gHT—A Cosyic MySTERY [Survey

of Present Ideas: Intensity Variations &
Their Connection with Magnetic Storms &
Solar Eruptions: Seasonal Variations:
Spectrum, & Relations to Light of Night
Sky: Apparent Absence of Parallax need
Not mean Remote Origin].—S. K. Mitra &
S. D. Sarma. (Sci. & Culture [Calcutta],
July 1942, Vol. 8, No. 1, pp. 8-12: to be
contd.)

A New THEORY OF THE SoLAR CoRrONA
[Discussion of Alfvén’s ““ On the Solar
Corona "].—H. Alfvén. (Naturwiss., 4th
Sept. 1942, Vol. 30, No. 36, pp. 547-549))
For other recent work on the corona, by
other writers, see for example 683, 1597,
2348, & 3232 of 1941 and 2285/6 of August &
2948 of October. '

WARBLE OR SWEEPING FREQUENCIES IN
OsciLLatory Circults [and the Effects of
the Departure of the Dynamic Curves from
the Stationary].—Feldtkeller & Wilde. (See

3530.)

. TRANSMITTER FOR SHORT PuLses.—Muth.

{See 3555.)

. SURGE CHARACTERISTICS OF Two-WINDING

TransFORMERS.—R. Ridenberg. (Elec. En-
gineering, Transactions Supplement, Dec.
1941, Vol. 60, pp. 1130-1144.) For previous
work see 1837 of 1941: for Discussion see
.PP- 1333-1334.

. TLLUMINATION AND VISUAL RANGE UNDER

WaTEr—H. H. Poole : R. Ruedy. (Nature,
19th Sept. 1942, Vol. 150, pp* 337-339.) An
article prompted by Ruedy’s report No. 1061
to the National Research Council of Canada.

A New CALcUuLUS FOR THE TREATMENT OF
OpricaL SvsTeEMs: IV.—R. Clark Jones.
(Journ. Opt. Soc. Am., Aug. 1942, Vol. 32,
No. 8, pp- 486—493.) See 2092 of 1941.

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

AIRCRAFT PRECIPITATION-STATIC Rapio Iw-
TERFERENCE [Its Mechanism & Reduction].
—XE. C. Starr. (Elec. Engineering, Trans-
actions Supplement, June 1941, Vol. 0o,
PP- 363-370.) A summary was referred to
in 1662 of June.

3511.

3512.

3513-

3514.

3515.

3510.

3517-

3521.

. PROTECTION

. PRACTICAL

December, 1942

MEASUREMENT OF THE SENSITIVITY OF RE-
CEIVERS FOR SHORT [Metric & Decimetric}
Waves [including Some Observations on
‘“ Jansky Noise'].—Franz. (See 3564.)

SHIELDING OF TRANsMIssiON LINES [includ-
ing Survey of Ideas on Lightning Mechanism
(Cloud Heights, etc.) : Model Tests & Con-
clusions].—C. F. Wagner & others. (Elec.
Engineering, Transactions Supplement, june
1941, Vol. 60, pp. 313-328.)

FIELD INVESTIGATIONS OF LIGHTNING {and
the Differences between Nature of Direct
Strokes and of the Currents produced in
Arresters].—C. F. Wagner & others. (Elec.
Engineering, Transactions Supplement, Dec.
1941, Vol. 60, pp. 1222—1230.) For previous
work see 382 of February: for Discussion,
pp. 1381-1382.

DiscussioN oN ‘* LIGHTNING TO THE EMPIRE
StatE BuiLping.” — K. B. DMcEachron.
(Elec. Engineering, Transactions Supplement,
Dec. 1941, Vol. 6o, pp. 1377-1380.) See
971 of April.

LIGHTNING STROKES IN FIELD AND LABORA-
tory : III [Effects of Long-Duration Low-
Current Components: Characteristics of
Lightning-Stroke Discharge].—P. 1. Bel-
laschi.  (Elec. Engineering, Transactions
Supplement, Dec. 1941, Vol. 6o, pp. 1248~
1256 : Discussion pp. 1392-1393, particu-
larly on the mechanism of arcs.)

Discussion oN ““ InpUuLSE AND 60-CYCLE
CHARACTERISTICS OF DRIVEN GROUNDS.”—
P. L. Bellaschi.
actions Supplement, June 1941, Vol. 60,
Pp- 717—-719.) See 25 of January.

MEASUREMENTS ON LIGHTNING-CONDUCTOR
Eartus: I11.—V. Fritsch. (Arch. f. Tech.
Messen, Aung. 1042, Part 134, V351926,
Sheet T79.) For I see 2066 of October.

oF POwER TRANSFORMERS
AGAINST LIGHTNING SURGES.—A.1.E.E. Com-
mittee. (Elec. Engineering, Transactions
Supplement, june 1941, Vol. 60, pp. 568
Discussion pp. 749-752.)

YA

PROPERTIES OF CIRCUITS

. ON THE SKIN Errect IN CoaxiaL CABLES

[at Ultra-High Frequencies].——\Viechowski-
(See 34838.)

Micro - WAVE  OSCILLATORS:
SHIELDED PARALLEL-IROD AcORN-TUBE CIR-

CUITS FOR 400 AND 7350 Mc/s.—Reed. (See
3551.)

100 CENTIMETRES AND Dowx: A REVIEW
oF Micro-WaVE TECHNIQUE : ParT I—
SPECIAL VALVES, INCLUDING KLYSTRONS:

PArT I CaviTy REsoNaTORS.—R. F. Shaw.
(QST, July 1942, Vol. 20, No. 7, pp. 25727
and ¢6..100: Aug. 1942, No. 8, pp. 33737
and 110.) With bibliographies. :

(Elec. Engineering, Trans- -
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CORRECTION TO ““ THE LAWS OF SIMILITUDE
- OF THE ELECTROMAGNETIC FIELD, AND THEIR
f APPLICATION T0 CAVITY RESONATORS. ——
H. Konig. (Hochf:tech. w. Elek:akus., May
1942, Vol. 59, No. 5, p. 151.) See 1304 of
May. ’ .

3522.

- ANoMaLoUS WORKING REGIONS IN THE
" HETERODYNING PRrOCESs.—W. Rogowski,
\ H. Thielen, & O. Martin. (drch. f. Elehtrot.,
y 31st May 1942, Vol. 36, No. 5, Pp. 293-303.)
y  “In the heterodyning process there is, of course,
¢ a normal region for which the originating fre-
{] quencies f, and f, are nearly equal. With multi-
( grid valves, however, it is possible—even for
) ideally sinusoidal originating oscillations—to obtain
g‘ anomalous regions as well. These regions lie in the
neighbourhood of the relation Pfi=4qf, where p
and ¢ are whole numbers. The anomalous beat
) regions owe their existence to the bent-surface
! characteristic of the multi-grid valve {second and
+ higher terms of the Taylor’s series, pPp. 296-298].
(. They present advantages for the suppression of
o interfering effects [see below]. It is shown also
il that the generation of the heterodyning oscillations,
i their superposition, and the production of the
anomalous heterodyne current, can all be carried
out with a single valve " [octode].
E‘ The example taken of the advantage for inter-

i ference-elimination is the case of a device where
‘the variation of the inductance of a coil is to be
measured by a beat-note method [e.g., presumably,
for some ultra-micrometer purpose] and the leads
ito this coil pick-up introduce an interfering varia-
jytion of inductance owing to mechanical vibration
|(Fig. 9). Equations 17-20 show that the sensitivity
i/of such an inductance-variation device is increased
by a factor m, when the normal heterodyne zone
lis used, by raising the frequency m times, but that
jat the same time the disturbing variation increases
still more rapidly (as m?) so that if m is made large
ifthe use of the higher frequency may actually be
\i&ietrimental. It is here assumed that the inductance
O the leads, and its variation, remain unaltered
Oy the change to the higher frequency, whereas in
I)Oth the heterodyning circuits the inductance of
the coil, as well as the tuning condenser, is reduced
W times. Using the abnormal beat-note region,
pn the other hand, the complete pick-up circuit can
emain unchanged for the lower frequency, while
\he second circuit is altered so that (say) p=r10gq.
n0 this case both the useful frequency shift and the
Hlisturbing frequency shift are proportional to p, so
ﬂhat the increased sensitivity given by the use of the
high frequency can be utilised to the {ull without the
ar of an increased proportion of interference
iffect, since the latter 'is kept dependent on the
(ﬁ»wer frequency. i
( The final section deals with the history of the
{fhenomenon : the connection between Wilhelm’s
Xplanation (152 of 1936) of certain disturbances
i heterodyne reception as being due to combina-
flon frequencies produced in the anode circuit by
WO sinusoidal frequencies on a single grid, and the
‘ITesent case of two signals each on a separate grid,
! here examined (eqns. 24 & 26). It is also seen that
lie same qualitative results are obtainable if the
ikconid  heterodyning signal is applied not to a

1

~and " very weak” for

second grid but to the anode circuit. Finally the
close connection between the anomalous hetetodyne
regions and the question of the note-gaps in the
normal region (Figs. 5 & 6) is mentioned, and the
occurrence of abnormal ““ pull-in * zones discussed :
see also Gilson, 3524, below.

3524. INTENSITY AND PuLL-IN IN ANOMALOUS
HEeTERODYNING REGIONS.—W. Gilson. (A rch.
f. Elektrot., 31st May 1942, Vol. 36, No. 5,

PP- 304-309.) )
Experimental confirmation of the theoretical
results of Rogowski and others (3523, . above) :
the first series of tests were on the multiplicative
heterodyning of two h.f. oscillations in an octode -
both frequencies were first adjusted accurately to
8o kefs, and they kept in step with one another
until a' detuning of from 4 to 7% was reached in
either circuit : thus for p = ¢ = 1 the pull-in zone
was up to 7%. Fig. 2 shows that the normal
regions p=g=1..12 all gave “very loud””
signals (black squares), and this intensity was
practically constant also for the abnormal regions.
P=1,¢=2o0r3: thesilent region of synchronism
became a little narrower. From this point on,
instead of varying f, by altering the oscillatory
circuit, a sinusoidal osciilation from a h.{. signal-
generator was applied to grid G,: for p =1, q=
4..6 the intensities were ‘“loud,” becoming
“ medium " for ¢ = 7 or 8, “ weak ”’ for g=09..11
= 12. The pull-in zone
decreased steadily as ¢ was increased. Results for
g=1, p=1..12 were the same, so that both
grid characteristics must have been of the same
character. The increase of p was carried on to 120,
keeping ¢ = 1, and abnormal regions could still be
detected : amplification would have made many
of them usable. Fig. 3 shows that the intermediate
anomalous regions (p/g = 2/3, 4/5, 5/6, etc.) were

also obtained, but the intensities decreased more

rapidly than for the whole-number relations. The
effect of the working-point on the characteristic on
the production of the regions was investigated (top
of p. 307), and the prediction in the Rogowski
paper that strong regions would have wide pull-in
zones and weak regions narrow was completely
confirmed. )
Although the octode is pre-eminent as a hetero-
dyne generator, a similar series of tests was carried
out with a two-pentode circuit (Figs. 4 and 3) = the
intensities in the anomalous regions (g = 1) decreased
at first rather more slowly than with the octode,
but more rapidly from p = 13 onwards, and from
p = 17 no further regions could be found. Nor
could the intermediate regions (p/g = 5/3, 7/4 . . .)
be obtained, as they were with the octode : this is
because of a smaller curvature of the characteristic,
and also because the amplification is lower. Finally
(Figs. 6 and 7) the additive heterodyning of two
oscillations was investigated : here again the exist-
ence of anomalous regions was established, but the

intensity fell off rapidly and beyond the 8th order )

nothing was detectable.

3525. A FLEXIBLE EQUALISING AMPLIFIER [based on
Use of Frequency-Discriminating Networks
in Feedback Loop.]—Cook. (See 3621.)
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3526. CorrEcTION TO EQUaTIiON IN ‘‘ AN EgUIiva- frequency-change y, obtained by differentiating @

‘LENT IDDIAGRAM FOR THE VOLTAGE TRANS-
MISSION OF A R-C AMPLIFIER STAGE.” —
R. Wunderlich. (7.F.T., Nov. 1941, Vol
30, No. 11, p. 336.) See 1927 of July.

. FEEDBACK AMPLIFIERS [Short Survey of the

Calculation of Negative-Feedback Amplifiers,
particularly the Effects of Phase-Shift].—
C. A A, Wass. (Nature, 26th Sept. 1042,
.Vol. 150, pp. 381-382.) TFor the papers
quoted see Black, 1934 Abstracts, p. 272;
Peterson and others, 303 of 1935 ; and Bode,
4231 of 1940.

3528. NOTE ON AN ADDITIONAL CONTROL FOR THE
D.C. NEGATIVE-FEEDBACK "AMPLIFIER FOR
MEASURING STELLAR PPHOTOERLECTRIC CUR-
RENTS . VERY SATISFACTORY STABILITY &
SENSITIVITY.—R. G. Wilson: Heidelberg &
Rense. (Review Scient. Instr., July 1942,

Vol. 13, No. 7, p. 300.) . See 1328 of 194T1.

29. GRAPHICAL ANALYSIS OF Saw-TooTH WAVES
[with Graph for calculating Amplitudes of
Higher Harmonics : for Design of Amplifiers
& Filters, and Selection of Wave-Form for
Frequency Multiplication in Multivibrators,
etc.].—U. R. Furst. (Electronics, July 1942,
Vol. 15, No. 7, pp. 49 and 50.)

3530. WARBLE OR SWEEPING FREQUENCIES [ Gleit-
frequenzen '] 1N Oscirratory CIrcUITS {in
Exploring-Note Sound Analysis, Resonance-

Curve Recording with Cathode-Ray Oscillo-

graph, etc.].—R. Feldtkeller & H. Wilde.
(T.F.T., Dec. 1941, Vol. 30, No. 12,
PP. 347-352.)

In such technique a current whose frequency
alters with time is sent through the oscillatory
circuit : short measuring times are desired and the
testing frequency is therefore made to sweep as
quickly as possible. For this the rule is that the
time of stay of the testing frequency in the pass-band
of the circuit must not be shorter than the building-
up time of the circuit (Walter, 3943 of 1935). The
present work investigates this rule theoretically and
determines the error produced when the speed of
the frequency-change approaches this limit. In
order that the results may be applicable to any
oscillatory circuit with a comparatively narrow
resonance curve, all magnitudes throughout the
treatment are referred to the oscillatory circuit:
thus the ‘““normalised” detuning £ along the
horizontal axis of TFig. 1 represents (w — w,)/dw,
where Aw is the 45° detuning which'is characteristic
of the oscillatory circuit and therefore used as a
measure of the detuning . |wy; — w,| = dw = GJ2C,
where G (= 1/R,) is the conductance of the parallel
LCG circuit considered, in the anode cireuit of a
pentode. Similarly the ordinates of Fig. 1 represent
the ratio of the wvoltage {ll,| in the oscillatory
circuit to the voltage U, at resonance, or the equal
ratio of the impedance |R.| to its value R, at
resonance ; while for the ‘' normalised’” time
(abscissae in Fig. 2, the curve for the building-up
process at resonance) the ratio t/r is taken, where
7=2C/G = 1/4w and is the characteristic time for
the circuit. Thus the * normalised”’ speed of

with respect to tjr, is (1/4w?)(dw/dt), and if the
frequency-change occurs at a constant speed,
integration gives the instantaneous value w, of the
frequency as w, + ydw?. Using these “ normalised”
magnitudes the writers derive the time of stay
(tv = 27/y) and the building-up time ({g = 27) : when
these two times are equal (limiting condition of the
“rule” mentioned), y =1, while in general y = tg/fty.
The ordinary type of resonancé curve is plotted
with an infinitely slow {requency-change, repre-
sented by a ‘ normalised ’ frequency-speed of
y=o0: the corresponding locus of voltage |{1.|/U,
or impedance {H,|//2, is given by the reactance
circle of Fig. 3. By an approximate graphical
method (3417 of 1941) the locus for a finite y can
be obtained : as y increases, this departs more and
more from the reactance circle. Thus Fig. 3 also
shows the dynamic locus for the specially inter-
esting case of y =1, the limiting condition in the
above-mentioned ‘ rule.” It is particularly to be
noticed that it cuts the real axis where £ is not
zero but 0-65; that its greatest distance from the
null point of the complex plane is reached when
is not zero but 1-25; and that the locus forms a
loop at high frequencies. The significance of these
loops (which become still more marked for larger
values of y) is found on p. 352, in the section dealing
with frequency displacement; *‘with a varying
frequency the current and voltage in a parallel
oscillatory circuit have different frequencies. 1f the
frequency of the current is increasing, the frequency
of the voltage is below that of the current; 1if the
current frequency is decreasing, the voltage
frequency is higher than that of the current; thus
in both cases the frequency of the voltage lags
behind that of the current.” This {requency
displacement is calculated, first from the statio_nary
locus and then from the dynamic locus of Fig. 3,
for y =1-0 and o5 [probably a misprint for 2:0]:
the first results are shown in the broken curves of
Fig. 8, the second by the full curves: the dis-
crepancy between these curves shows that the
frequency displacement must not be calculated from
the static resonance curve but from the dynamic.
Fig. 9 gives the correct curves for y =1, 2, and 10:
“ the curves for large values of y, particularly, show
that the voltage frequency, after the current
frequency has passed through the resonance
frequency w,, strives to remain at @, = o, that 1,
at the resonance frequency : the oscillatory circuit
oscillates as long as possible at its natural frequency.
Here, also, is the explanation of the loop in the
dynamic locus of Fig. 3. In the dynamic locus for
y'= 10 (Fig. 10) the loop at high frequencies has
become a spiral about the null point: the loop 1t
Fig. 3 is merely the transition between the loop-less
stationary curve and this spiral. '
Returning to the discussion of the differences
between the static and dynamic locus curves, the
writers have derived from the latter (obtained by
the graphical process previously mentioned) the
values for Ill,]/U’, and have plotted these in Fig. 4
as a function of the ‘‘ normalised *’ detuning £
for positive values of y (i.¢. for increasing frequency)
from o to 10. As y increases, these ‘*dynamiC
resonance curves ' rise more and more slowly to
their peaks, which are displaced further and further
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beyond the ordinary (y=0) peak and also become
lower and more rounded. A sharper descent follows
the maximum, ending in rapidly decaying up-and-
down swings and a final merging into the static
curve. Fig. 5 shows how the displacement of the
resonance-curve peak varies with the *“ normalised
frequency-change speed y: the displacement
increases most rapidly at small values of y and in
that region (up to about y = 4-o0-5) is approximately
equal to 1-5y: see the broken-line tangent to the
curve. )

“ The role played by the deviation of the dynamic
resonance curve from the stationary curve is best
seen from a few examples ” : the writers therefore
examine, in section 3, the method of acoustic
analysis by a warble note. Taking the values of a
typical arrangement with y=1, involving a measur-
ing time of 6 seconds per kilocycle of band width, it
is found that if the apparatus is calibrated for
frequency and amplitude in the stationary state, in
the dynamic régime the spectral lines will be dis-
placed by 6 ¢/s and their amplitude will be recorded
10% too low, Doubling the measuring time to
12 seconds per kilocycle, ¥ becomes o-5 and the
dynamic displacement will be only yc¢/s, the ampli-
tude error only 4% : these systematic frequency-
errors are tolerable: they can, moreover, be
allowed for in the calibrating process if the speed
of frequency-change is kept constant. But if the
apparatus is to be used sometimes for stationary
measurements, two different calibration scales will
be needed for precision results. By the above
refinement the objection to the use of a slightly
higher analysing speed is removed, and shorter test
times arrived at.

Section 4 deals with the cathode-ray-tube
retording of resonance curves; it is assumed that
with a time-base provided by the 50 ¢/s mains the
signal-generator irequency is swept sinusoidally
over a range of + 20ke/s in synchronism with this.
For the highest frequency-change speed, at the
middle of the resonance curve, y works out at only
0-11, and the ‘‘ normalised ” displacement of the
dynamic-resonance-curve maximum (=1-5y, as
above) becomes 0-165. This means that with a 45°
detuning of 3 ke/s the dynamic-curve masimum is
recorded with a displacement of 500 cfs towards the
higher frequencies when the sweep is rising, and
towards the lower frequencies when it is falling
(Fig. 7). 1f, instead of a sinusoidal time-base, a
saw-tooth base is used, the maximum is displaced
only 150¢fs, and towards the higher frequencies
only. If, finally, the time-base frequency is reduced
to the flicker-limit of about 25 c/s, the displacement
will be reduced to only 75 ¢/s.

3531. A CircUIT FOR Two LOADS ON A SINGLE
CURRENT SOURCE WITHOUT MUTUAL INTER-
ACTION.—Eggers. (See 3681.)

3532. DIoDE RECTIFYING CIRCUITS WITH CAPACIT-
ANCE FILTERS [for Anode Supply in Small
Radio Receivers, for Television Tubes, etc :
Solution of Equivalent-Circuit Equations,
and Experimental Confirmation: Curves

' suitable for Design Calculations : etc.l.—
D. L. Waidelich. (Elec. Engineering, Trans-
actions Supplement, Dec. 1941, Vol. 6o,

pp. 1161-1107.}) For other work see 998 of
April, and for Discussion, pp. 1388-1389.

3533- RESISTANCE 1N PARALLEL—CAPACITANCES
IN SERIES; ABAC FOR CALCULATING THE
ErFECTIVE VALUE ofF Two or MORE
ELEMENTS ~—(1Vireless 1V orld, Sept. 1942,
Vol. 48, No. 9, p. 205.)

3534 DistriBUTION 0F D.C. POTENTIAL IN THE
SERIES  CONNECTION orF CrraMic CoN-
DENSERS.—I. Lieblang. (E.7.7Z., 27th Aug.
1942, Vol. 63, No. 33/34, p. 387.)

“If several condensers are connected in series
across a d.c. source, there occurs, independently of
the values of the component capacitances, a
potential distribution which is proportional to the
insulation resistances of the condensers. With
ceramic condensers the measured results often seem
to contradict this: the relations between capacit-
ance, insulation resistance, and potential distribu-
tion are therefore considered more closely,”
theoretically and experimentally. The conclusion
s that the insulation resistance of ceramic con-
densers is so high that the final state of the potential
distribution is only reached a long time after
switching on, and that consequently the individual
condensers must be designed to take the full d.c.
potential, unless a definite distribution can be
enforced by the use of high resistances in parallel.

3535- METHODS OF DETERMINING NATURAL FRE-
QUENCIES IN CoILS AND \WINDINGS.—
Bewley & others. (See 3658.) *

3536. SOLENOID INDUCTANCE CALCULATIONS
{Nagaoka Tormula’s Only Disadvantage,
Its Inadaptability to Determination of
Number of Turns required for Given Induct-
ance on Given Former, etc., overcome.}—
T. C. Blow. (Electronics, May 1942, Vol. 15,
No. 5. pp. 63-64.)

3537- THE Op1imum  Danping oF ColLs WITH
CoMPRESSED-POWDER Co1Ls.-——G. Lohrmann:
Labus. (Hochf:tech. 1. Elek:akus., May 1942,
Vol. 59, No. 5, pp. 150-151.)

Lohrmann compares the formulae obtained by
Labus (2097 of 1941) with those of his own paper
(1929 Abstracts, p. 643), and finds that the import-
ant ones are identical, except that in Labus's formula
“ 4" the printers have dropped a " ' * The
only important novelty in Labus's paper seems to
me to be the statement in the summary, that the
maximum attainable quality factor is independent
of the shape and size of the coil and of the core ” :
and this statement Lohrmann condemns as in-
correct, since the gexpression for Q,, involves, in
addition to the iron properties, the Coplimuom
frequency (not merely the frequency), which is
dependent on the coil dimensions.

3538. CONSIDERATIONS ON THE COUPLING KELA-
TIONS OF 1 TRANSFORMERS IN SERIES,
PARTICULARLY WHEN 5 = 2.—M. Disler.
(drch. f. Elektrot., 30th April 1042, Vol. 30,
No. 4, pp. 256-2064.

Author’s summary :—'* An arrangement of 5

transformers in series can always be reduced to a

single transformer whose primary and secondary

E—
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inductances, and their mutual inductance, can be
expressed in terms of the original circuit components.
The application of the usual definition of coupling to
the equivalent transformers leads to a calculation
of the resultant coupling «* of 7 linked trans-
formers. For an arbitrary value of #» a quantitative
expression for x* cannot be given explicitly, only
symbolically [eqn. 18 and adjacent text]. DBut in
the case » = 2 [three coupled circuits] the relations
are comparatively simple, and are derived here [eqns.
49 & 51]. Itisfound in particular that the resultant
coupling is independent of the input and output
circuits, being determined by the ratio of the two
inductances of the intermediate circuit and by
the partial couplings «; and «, [between these
inductances and those of the other two circuits:
the expression for «* in eqn. 51 involves only these
couplings and A, the above-mentioned ratio of
inductances].
given when the intefmediate-circuit inductances
bear a certain relation to the total leakage factor
A =o0,/0; . . . eqn. 63]. If the intermediate-
circuit inductances are equal, the optimum resultant
coupling is obtained when the partial couplings are
equal also.” For the writer’'s matrix methods see
3225 of November.

3539. A SIMPLE NARROW-BAND CRrRyYSTAL FILTER
[Analysis yielding Properties of Lattice-Type
Filter with Two Crystal Resonators, or
Unbalanced Equivalents with One Resonator
only (subject to Greater Limitations):
Lattice Type can give Nominal Pass-Band

Width of 5c/s (in about 60 ke/s)].—
H. Stanesby. (P.O. Elec. Eng. Journ.,
April 1942, Vol. 35, Part 1, pp. 4—7.) Simpler

version of the 4-quartz filter of 1033 of 19471.

3540. INVESTIGATIONS ON CRYSTAL DBaAND-Pass
FiLTERs [particularly for Carrier-Current
Telephony].—W. Poéhlmann. (7T.F.T., Oct.
& Nov. 1941, Vol. 30, Nos. 10 & 11, pPp.
285-295 & 324-329.)

The fundamental construction and principal
properties of such filters have been described in
many American papers, but the data in these are in
general not sufficient for actual design: while in
the German literature nothing has appeared so far
on the subject. The writer therefore gives a com-
prehensive survey of all the possible circuits and
the necessary design foundations: the advantages
and limitations of such filters are brought out. The

October instalment, after a short survey of the

" properties of quartz and Rochelle-salt crystals, is

purely theoretical, the classical treatment by wave

parameters being employed. In the November
instalment it is recalled how Piloty’s revolutionary
work (46 & 959 of 1040) transferred the responsi-
bility for the behaviour of a filter from its four-pole-
network properties to its operative properties, and
founded a theory, based on the current and voltage
transmission factors, according to which it is no
longer necessary that in the pass region ‘' poles”

(see 46 of 1940) of one reactance should coincide

with null-points of the other, and in the cut-off

region poles and null-points of both reactances
should coincide : it is only necessary that in the

A maximum resultant coupling is

pass region one reactance should be large when the
other is small, and that in the cut-off region both
reactances should be of the same order. Thus the
possibilities opened up by the new theory are far
wider, but the design is more difficult : hence the
use of the older method in thc first instalment.

Now, however, the writer investigates the
possibilities offered by the greater freedom of the
Piloty theory. Thus the investigation of the pure
crystal filter without auxiliary coils shows that the
slight steepness of the curve flanks is due to the
coincidence of the two null-points : clearly, there-
fore, by moving these null-points apart the slope
can be increased at will, though at the cost of the
appearance of a hump in the middle of the pass
region : to prevent this from becoming too prom-
inent the constant factor C (eqn. 77) must be made
suitably small, which reduces the attainable
attenuation in the cut-off region. On the other
hand, if the desire for a steep slope is renounced the
attenuation in the cut-off region can be increased
by making C large: this is specially possible in
the case where a = 1 (for " a ”’ see eqn. 75), for then
the hump in'the pass band disappears. Among
other results, it seems probable that a filter could be
constructed out of a few sections, each consisting
of two comparatively cheap Rochelle-salt crystals
and some condensers, which would combine great
steepness of flank with a sufficiently high cut-off
attenuation : with Rochelle salt the use of additional
coils becomes unnecessary, since the necessary width
of band is obtained without these. The general
conclusion is that the improvement afforded by the
Piloty theory becomes less, the higher the class of
filter : thus in the “type 5 filter (bridge filter
with crystal and series coil in both arms) no increase
in steepness is attainable, though the cut-off
attenuation may be augmented.

Finally, experimental work on a series of quartz .

filters of “‘ type 5 ' is described (final circuit Fig. 42 ¢
the additional coils, together with part of the
parallel capacitance, are removed from the bridge
circuit for convenience in balancing.)

3541. THE OPERATIVE EQUIVALENTS [Attenuation
& Angle] oF ANTIMETRICAL FILTERS, AND
THEIR AppLICATION.—H. Wucherer. (T.F.T .,
Oct. 1941, Vol. 30, No. 10, pp. 277-234.)

For previous work see 3916 of 1939 and 1309 of
May. Filters for 1.f. technique are generally com-
posed of an even number of Zobel half-sections, and
contain (according to the requirements as to attenua-
tion or impedance) additional sections with peaks
of attenuation and terminating hali-sections : their
structure, from the operative standpoint, is com-
pletely symmetrical. The most common filter
circuits can be built up of such networks, but at the
cost of a certain malproportion between the required
attenuation in the cut-off region and the necessary
expenditure in circuit components. It is therefore
desirable to economise in the latter, where possible,
by using an odd number of basic half-sections 1n
conjunction with the necessary attenuatipn—p?ak
sections and terminating half-sections ; thus saving
space, weight, and material. Such mixed filter
chains with antimetrical (see 1307 of May and back
references) and symmetrical links are here dealt
“with. )

- a. .
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3542. AtoMIic THEORY AND FoUR-TERMINAL-NET-
WORK THEORY [Development of Analogy
between Filters & Crystal Lattices].—
E. Hameister. (Zeitschr. f. Fernmeldetech.,
20th May 1942, Vol. 23, No. s, pPp. 69-73.)
For previous work by this writer see 3111
of 1941.

3543. ATSHORT METHOD OF EVALUATING DETER-
MINANTS AND SOLVING SYSTEMS OF LINEAR
EquaTioNs wIiTH REAL orR ComMPLEX CoO-
EFFICIENTS.—P. D. Crout. (Elec. Engineer-
ing, Transactions Supplement, Dec. 1941,
Vol. 6o, pp. 1235-2141.)

3544. A GENERAL SUPERPOSITION THEOREM OF
THE " THEVENIN " TypE [and Its Usefulness,
e.g. in calculating Galvanometer Sensitivity
in Four-Arm Bridge Network, Six-Arm
A.C. Bridge Details, Current-Transformer
Performance, etc.].—G. F. Freeman. (Phal.
Mag., Sept. 1942, Vol 33, No. 224, pp.
679-685.)

3545. ANALYTICAL METHODS OF SOLVING DISCRETE
NoN-LINEAR PROBLEMS 1IN ELECTRICAL
ENGINEERING [Solution in Power Series in
Parameters (Two Methods) :  Method of
Variation of Parameters : Hyperelliptic
Method : Method of Non-Linear Integral
Equations: Method of Galerkin: Biblio-
graphy] —E. G. Keller. (Elec. Engineering,
Transactions Supplement, Dec. 1941, Vol
60, pp. 1194-1200: Discussion pp. 1389—
1390.)

3540. AN EXPERIMENTAL INVESTIGATION OF SUB-
HARMONIC CURRENTS.—]. D. McCrumm.
{Elec. Engineeving, Transactions Supplement,
June 1941, Vol. 60, PP- 533-540.) A summary
was dealt with in 1030 of rgq1. For Dis-
cussion see pp. 722—723.

‘st 3547. ON D.C. PoLARISED A.C. CHOKING Coivs,

AND THEIR Back-CoupLING [for increasing-
the Amplifying Action : Theoretical Investi-
gation based chiefly on Geometrical Tech-
nique, to avoid Highly Complex Analytical
Treatment : “ Natural & ' Forced ” Mag-
netisation : etc.].—Th. Buchhold. (Avch. f.
Elektrot., 3oth April 1942, Vol. 36, No. 4,
Pp. 221-238.)

r 3548. VOLTAGE-STABILISING CIircuUITS WITH IRON-

CoreD CHOKES [Analysis of Circuits for the
Case of a Fluctuating Supply Voltage & the
Case of a Fluctuating Load].—W. Taeger.
(Avch. f. Elektrot., 31st May 1942, Vol. 36,
No. 5, pp. 310-321.)

3549. RELAY CIRCUI’I:S WITH DELAYED ARMATURE

RELEASE : PaRT II [Some Perfected Circuits:
Investigation of Winter-Rader Voltage-
Independent ” Circuit, and I'ts Improvement].
—A. J. Schmideck. (Arch. - f. Elektrot.,
30th April 1942, Vol. 36, No. 4, PP. 239-235.)
For Part I see 3223 of November,

3550. DUALITY OF THE MECHANISMS OF AUTO-
OsciLLaTion.—Y. Rocard.  (Génie Civil,
1st Sept. 1942, Vol 119, No. 20, p. 249:
from a Comptes Rendus note.)

“ It is generally believed that to make a_resonant
circuit self-oscillate it is necessary and sufficient to
introduce into it a negative resistance of appropriate
magnitude. This is not the case: if a sufficiently
large negative resistance does always result in the
setting-up of oscillation, it is not necessary. In a
system with more than on& degree of freedom,
another mechanism capable of setting up auto-
oscillation consists in the bringing together of the
two natural frequencies of the system. 'If there is
no positive or negative resistance in the arrange-
ment, the instability provoking the oscillation is
born at the moment the two frequencies cointide.
If there are resistances, the instability due to this
cause occurs still more readily.

“The so-called passive couplings (by mutual
induction, capacitance, inertia, or elasticity, whether
mixed, or gyroscopic, or electromagnetic) all have
the property of displacing the natural frequencies.
To obtain auto-oscillation it is necessary to have
dissymetrical couplings, expressing the effect of
forces not arising from a potential and capable of
transferring to the system an energy derived from
an external source. In many technical problems,
the tendency to auto-oscillation by a merging of
frequencies is due to the existence of parasitic
coupling, more or less concealed but showing itself

" by the fact that the frequency which is established

varies more or less with the rétroaction mechanisim.
The stabilisation of frequency in an oscillator, in
radioelectricity, consists actually ih eliminating
this parasitic coupling, so as to leave the oscillatory
circuit with a pure negative resistance.”

TRANSMISSION

3551. PRACTICAL  MICRO - WAVE ~ OSCILLATORS -
SHIELDED PARALLEL-ROD ACORN-TUBE CIr-
Cuits for 400 AND 750 Mc/s [with 2-Inch
Copper Pipe (or Rectangular Box) as Shield
for Rods and as Mechanical Support for
Components : Bent-Copper-Strip Tuning
Devices: etc.].—J. C. Reed. (QST, June
1942, Vol. 26, No. 6, pp. 14-16.)

3552. THE VELOCITY-MODULATION OF LINEARLY
MoviNG CATHODE Ravys anp Its Use In
ULTRA - SHORT - WAVE- TeEcHNIQUE [Ideal
Velocity- Modulation : Velocity Modulation
with Sinusoidal Modulating Voltage : the
Use of Phase-Focusing in U.S.W. Valve
Technique (and the Question of Energy
Transfer, Oscillatory Circuits, & Technical
Applications  of Velocity Modulation) :
Literature References].—W. Reusse. (T.F.T.,
Nov. 1941, Vol. 30, No. 11, PD. 314-324.)

3553 PHASE AND FREQUENCY MODULATION : THE
Two SySTEMS OF TRANSMISSION® COMPARED.
—C. Tibbs. (Wireless World, Sept. 1942,
Vol. 48, No. 9, pp. 210-213.) i
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3554. CIRCUIT FOR THE ANODE MODULATION OF
ULTRA-SHORT WavEs.—E. von Collas & L.
Pungs.  (Hochf:tech. w. Elek:akus., June
1942, Vol. 59, No. 6, p. 184.)

D.R.P. 712 417. A Lecher pair, loosely coupled
to the transmitter and terminating in a dipole
aerial, is bridged at a potential node by the anode/
cathode gap of the modulating valve, whose only
bias is the negative voltage between grid and the
middle of the coupling loop. This bias is so adjusted
that the transit time'is greater than a half-period
of the h.f. oscillations, and on it is superposed a
modulating voltage of such an amplitude that the
resultant modulating voltage does not remain nega-
tive. Under the influence of the h.f. voltage acting
on the anode, the electrons swing about the grid,
and a portion of the energy introduced is converted
into heat at the anode and taken from the aerial.

TRANSMITTER FOR SHORT PuLsiEs [Radiated
Wave produced by the Mixing of Two Fre-
quencies in a Mixing Stage, whose Keying
interrupts the Mixing Process].—H. Muth.
(Hochf:tech. w. Elek:akus., May 1942, Vol. 59,
No. 5, p. 152.) Telefunken Patent, D.R.P.
711 867.

3535-

TRANSMITTER FOR HIGH-FREQUENCY WIRE
BroapcasTiNg [Special Requirements, and
Their Fulfilment : Special Testing Instru-
ments : Full Data of the Transmitter : etc.].
— A. Dold. (T.F.T., Nov. 1941, Vol. 30,
No. 11, pp. 307-314.)
. THE CONTROLLED TRANSITRON OSCILLATOR
[Modification of Delaup’s Circuit (1872 of
" 1941) to give Independent Control of Fre-
quency & Oscillation-Conditions (ensuring
Excellent Wave-Form at All Frequencies) :
applicable also as Very Selective A.F. Ampli-
fier {¢.g. for Vibration & Balancing Studies].
—S. R. Jordan. (Electronics, July 1042,
Vol. 15, No. 7, pp. 42-43.) For Brunetti’s
original work see 1851 [and 2296) of 1939:
and cf. Severini, 3233 of November.

3550.

. R-C OsciLraTor AnaLvsis [Growing Atten-
tion to R-C Sine-Wave Oscillator, especially
for Audio-Frequencies: Delaup’s Circuit
more completely Analysed).—W. B. Notting-
ham. (Electronics, July 1942, Vol. 15, No. 7,
pp. 109 and 110.) Cf. Jorddn, 3557, above.

. DrALITY OF THE MECHANISMS OF
OscrLratioN.—Rocard.  (See 3550.)

. COoNCENTRIC TRANSMISSION LINE AS HAR-
aMonNIc FiLTER [for Transmitter on 740 ke/s
Calculation versus Makers’ Measurements].—
R. E. Snoddy. (Electronics, May 1942,
Vol. 15, No. 5, pp. 68..72))

AvuTo-

. REGULATIONS FOR LIFEBOAT TRANSMITTERS.
—;F. C. C. (Electronics, July 1942, Vol. 15,
No. 7, p. 96.)

. PowegrR TUNING FOR THE AMATEUR TRANS-
MITTER : - A VARIABLE-FREQUENCY SYSTEM
wiTH Motor DrivE.—H. E. Rice, Jr. (QST,
June 1042, Vol. 26, No. 6, pp. 39—41 and
76..80.)

RECEPTION

ARRANGEMENT FOR THE SEPARATE RECEp-
TION OF SEVERAL WavVES [of Same Fre-
quency & Type but Different Order] ExciTED
1IN A MeTaLLic GuipE TuBE.—H. Roosen-
stein & P. G. Violet. (Hochf:tech.u.Elek:akus.,
March 1942, Vol. 59, No. 3, p. 94.) Tele-
funken Patent, D.R.P. 710 089.

3563.

3564. MEASUREMENT OF THE SENSITIVITY OF
RECEIVERS FOR SHORT [Metric & Decimetric]
Waves. — K. Franz. (Hochf:tech. u. Elek:
akus., May 1942, Vol. 59, No. 5, pp. I43—
144.)

Supplement to 3240 of November. ' *“ We have
shown in our opening sections that if- the theoretical
limits of sensitivity are to be discussed, the tempera-
ture of the radiation resistance must be known.
The great technical interest which this problem
possesses presents a contrast to the lack of reliable
information on the subject. It is true that
Llewellyn recognised that an interesting problem
was presented (1931 Abstracts, p. 325) and promised
an experimental investigation; but this seems
never to have been published. In the older papers
[already cited in the previous abstract] which . . .
dealt with long waves, room temperature was
attributed to the radiation resistance : reasonable
grounds can be adduced for this, as already shown.”
Another standpoint was taken by Bell (3082 of
1939), who encountered the dilemma that an aerial
connected with a resistance, and exposed in free
space, radiates energy continuously, so that the
resistance represents a “‘cold-machine ”; and
evaded the dilemma by assuming that the aerial
radiated through its radiation resistance only when
it was excited by a signal, not by a noise-e.m.f.
This assumption 1s not necessary when it is remem-
bered that the earth and the sun alsoradiate energy
into free space, without, apparently, receiving back
any equivalent from world space. There is no
contradiction here to thermodynamic laws : these
only require that equilibrium should exist when the
aerial finds itself in a space filled with equilibrium-
radiation of room temperature, which only happens
if the space is shut off energetically for the wave-
lengths considered : the resulting balance between
the outward and inward radiation of the resistance
leads directly to the Nyquist formula for resistance
noise.

“ It is quite clear that thermodynamic con-
siderations can only lead to a lower limit for the
intensity of the vagabond radiation. Energy may
be present, from sources other than the temperature
radiation of the confines of a space, which may be
far greater than the theoretical minimum : atmo-
spheric disturbances, for example. For all radia-
tions which can pass through the atmosphere or
ionosphere of the earth without being absorbed or
reflected, the equilibrium-radiation cannot be
attained. Tor instance if we use a vertical dipole
as a television receiving aerial, it is exposed only
to the temperature radiation of the ground, which
corresponds to the radiation from a half-space. In
this waveband the ground will certainly have a hig.h
reflecting power : if this is », its emitting power 15
I — v, and the intensity of the temperature radiation

e g e e D
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acting on the dipole is smaller, by the factor
I/2 . (1 —#), than that corresponding to the equi-
librium-radiation shown in Fig. 1 [April issue]. . If,
| for example, a mean reflecting power of 0-8 is
assumed, a noise-temperature of 1/10 . T, is arrived
. at for the radiation resistance, and the minimum
field strengths of Fig. 1 must be lowered by one-
/ third. With directive aerials their screening action
) must be taken into account.”
{ “ As te the actual magnitude of the disturbing
|\ radiation, only measurements can provide informa-
3 tion. For ionosphere-free waves we have Jansky's
measurements for A =14 and 16 m (1934 Abstracts,
P- 315 41 of 1936, 048 of 1938). He stated that
the theoretical minimum was seldom reached,
perhaps never : he tacitly attributes room tempera-
ture to the radiation resistance. Also he uses for
his measurements a signal generator with ohmic
internal resistance, and gives the sensitivities in
watts.  According to the curves reproduced by
Y him, the minimum of the interfering radiation had
3 about ten times the intensity of the equilibrium
radiation at room temperature, while the maximum
corresponded to 150 7,. He found, also, by tests
s with directional aerials that the maximum of
intensity shifted by one day in the course of a year,
so that the radiation would seem, in part at least,
to come from a constant point in the fixed-star
firmament. In some checking experiments we have
1 Deen able to reproduce his results (Fig. 12). At a
f Tom wavelength, using an aerial having an azi-
muthal beaming of + 15° between the first null
points and the vertical directivity due to two Aj2
dipoles, we found a radiation-resistance tempera-
ture of 43 7, over about three-quarters of a day :
the maximum intensity was about ten times as
great, and the half-value time was only rather less
than + 1 hour. This means that the radiation must
come from an extremely well defined part of the
heavens, of an extent which in angular measure-
il ment can be hardly greater than that corresponding
i to the. beaming angle of the aerial used. The
%maximum of the radiation shifted, on an average,
-?some four minutes in a day, which agrees with
f, Jansky’s observations.

3
3
4

=

Z “Measurements on the intensity of the inter-
fering radiation at wavelengths below 10 m seem
)ﬁto have been carried out only by Reber (1769 of
11940). He found that at 160 m Mc/s the external-
noise level sank temporarily below the internal-
noise level of his receiver. His estimate of the
internal-noise level . . . is difficult to accept: for
fAat 160 Mc/s, with the acorn valves used, the
finternal noise comes chiefly from shot effect, which
Reber neglects. He calculates the intensity of the
Vinterfering radiation on the assumption of a 3° ray
“oncentration, whereas with the aperture which he
gives for his reflector, 5A, a concentration of +12°
fls obtained by trial. But since at a wavelength of
2m and with acorn valves it is possible to reach
\pensitivities of the order of 10kT,, as can be seen
ki‘rom Fig. 3 [April issue], and since Reber found the
FXternal-noise level to be, at least temporarily, too
small to be measuied compared with the internal,
he may probably be justified in maintaining that the

'he wavelength [¢f- 2076 of 1937. For Reber’s
rater work see Proc. I.R.E., Aug. 1942, pp. 367-378].
|
i
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ntensity of the interfering radiation decreases with °

3565. PAPERS ON ANOMALOUS WORKING REGIONS
IN'THE HETERODYNING PRrocEss [and Their
Value in reducing Interfering Effects, e.g.
in Ultra-Micrometric Devices].—Rogowski &
others : Gilson. (See 3523 & 3524.)

3566." THE SUPPRESSION OF RADIO INTEREERENCE
FROM ELECTRO-MEDICAL AND CERTAIN OTHER
TyPEs oF HiGH-FREQUENCY APPARATUS
[including Details of Room Screening].—
E. F. H. Gould. (P.0. Elec. Eng. Jowrn.,
April 1942, Vol. 35, Part 1, pp. 23-27.)

3507. SHORT-WAVE DIATHERMY APPARATCS AND
FREQUENCY-CONTROL POSSIBILITIES [in con-
nection with the Problem of Radio Inter-

-~ ference : Analysis & Discussion, leading to
Suggested Solution].—C. K. Gieringer. (Elec.
LIngineering, Transactions Supplement, June
1041, Vol. 6o, pp. 459-464.) A summary was
dealt with in 656 of 1941.

3568. HIGH-VOLTAGE D.C. PoINT DiscHARGES [and
the Severe Interference on Aircraft : Experi-
mental Investigation].—E. C. Starr. (Elec.
Ingineering, Transactions Supplement, June
1941, Vol. 60, pp. 356-362.)

3569. AIRCRAFT PRECIPITATION-STATIC Rapio In-
TERFERENCE [Its Mechanism & Reduction].
—E. C. Starr. (Elec. Enginecring, Transac-
tions Supplement, June 1941, Vol. 60,
PP 363-370.) A summary was referred to in
1662 of June.

3570. ELIMINATING Gas-DRIVEN-PLANT INTERFER-
ENCE [Practical Experience] —H. Wallece.
(QST, June 1942, Vol. 26, No. 6, P 43.)

3571. DiscussioN oN ““ SoME INSULATOR DEesiaNsy
REQUIRE SPECIAL FEATURES TO INSURE
Rapio QuieTnEgss.”—C. J. Miller, Jr.
(Elec. Engineering, Transactions Supplement,
June 1941, Vol. 60, p. 657.) See 1880 of 1941.

3572. DiscussioN on “ HIGH-VOLTAGE BusHiNgs
DESIGNED TO MEET MODERN SERVIZE.”—
T. F. Brandt & H. L. Rorden,. (Elec.
Lngineering, Transactions Supplement, June
1941, Vol 6o, pp. 696-698.)  See 85 of
January.

3573. ON THE SPECIFICATION OF THE I[NTER-
FERENCE-PRODUCING PROPERTY 0F HIGH-
TEnsION Lings.—F. Conrad. (E.T.Z., 13th
Aug. 1942, Vol. 63, No. 31/32, pp. 367-372.)

" Owing to discharge processes at insulators and
conductors, high-tension lines frequently cause
interference with wireless reception over a certain
area. Since the degree of interference produced by
such lines depends on the combined action of numer-
ous working conditions, such as the design of the
insulators, the height of the conductors, the voltage
of the system, the masts, and so on, and is beyond

the reach of calculation, it is desirable to devise a

method by which, through simple measurements, a

coefficient of interference may be allotted to any

line.” Tn the U.S.A., a committee (498 of 1937)

has recommended that the interference should, be

measured at a certain distance from the line :

‘

PO,
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““ the influence of metal masts is to be avoided by
carrying out a measurement in the middle of the
field of the line. When the lie of the land presents
difficulties a suitable distance should be chosen.
But with such inexact proposals it is impossible to
obtain a measuring method which will give com-
parable values for different lines.”

The experimental investigation carried out by the
writer on various types of line, fully reported here,
leads to the suggestion that the interference co-
efficient should be taken as the mean interference
potential which can be obtained with an aerial
(actually 12m long) stretched parallel to the
conductors at a height approximately half-way
between the lowest conductor and earth : see eqn.
1 and adjacent text. The dependence on frequency
of the figures thus obtained varies greatly for
different lines, as is natural since many individual
sources of disturbance at very different distances
along the line are involved, and resonance effects
may emphasise certain frequencies : it is therefore
necessary to quote several figures, for different
parts of the frequency band. i

A CompacT PaNORAMIC RADIO SPECTRO-
scOPE ADAPTER [for Attachment to Any
Superheterodyne Receiver : with Construc-
tional Details].—G. Grammer. (QST, July
1042, Vol. 26, No. 7, pp. 16-21 and
100..104.) Following on Miller's paper,
2349 of August.

3574

. DESIGNING THE THREE-POINT-BALANCE CIR-
CUIT FOR THE TRACKING IN SUPERHETERO-
DYNE REcEIVERS [Simplified Method].—
K. Franz. (Hochf:tech. u. Elek:akus., May
1942, Vol. 59, No. 5, pp. 144-150.) From the
Telefunken Company. A full translation
will appear in Wireless LEngineer.

5. VARIABLE-SELECTIVITY INTERMEDIATE-FRE-
QUENCY AMPLIFIERS | PRESERVING SYM-
METRY IN THE REspoxsE CURVES OF
SwitcHED Circuits (Defects of Various
Systems : Method giving Band-Width Varia-
tion without Shift of Mid-Band Frequency].
—]J. E. Varrall. (Hireless World, Sept.
1942, Vol. 48, No. g, pp. 202-205.)

. CONVERTING THE AMATEUR-BAND OSINGLE-
SIGNAL SUPERHETERODYNE RECEIVER TO
GENERAL COVERAGE.—W. E. Bradley. (QST,
July 1942, Vol. 26, No. 7, pp. 52-53 and 80.)

AERIALS AND AERIAL SYSTEMS

i, OMNIDIRECTIONAL RADIATOR FOR ULTRA-
SHorT WavVES [Series of Tubular Dipoles
with Common Internal Two-Wire Feeder
whose Spacing continuously Varies so that
Matching deteriorates as Distance from
Transmitter decreases).-—K. Schiissler.
(Hochf:tech. w. Elek:akus., March 1942, Vol.
59, No. 3, p. 95.) Telefunken Patent,
D.R.P. 709 030.

-u. PERIODIC ROTATION OF THE POLARISATION
OoF A REevoLvING BeEaM OF ULTRA-SHORT
Waves [Horizontal Dipole rotated abové

Plane Reflector & below Pyramidal Re-
flector]. — H. Scharlau. (Hochf:tech. .
Llek:akus., May 1942, Vol. 59, No. 5, p. 154.)
Telefunken Patent, D.R.P. 711 670.

Low-Capacity CaBLES: FLEXIBLE TYPEs
FOR LABORATORY EQUIPMENT aND U.H.F.
ExpERIMENTAL WORK [with ““Megastyrene”-
Bead Separation].—Telequipment Company.
(Miveless World, Sept. 1942, Vol. 48, No. g,
p. 221.)

Hicu-Gain AxTENNA [for Mobile Sets : Short
Whip surmounting Tuning & Matching
Unit).—(Electronics, Jan. 1942, Vol. 15,
No. 1, p. 102)

3580.

3581.

SEcoND Harmoxic [by Additional Feeder
which is left Idle for Fundamental Working].
—E. Black. (QST, June 1942, Vol. 26,
No. 0, p. 49.)

. RaDp1aTiON ENERGY AND EARTH ABSORPTION
wITH DiPOLE AERIALS.—A. Sommerfeld &
F. Renner. (Hochf:tech. u. Elek:akus., June
1942, Vol. 59, No. 6, pp. 168-173.) Extract
from the paper dealt with in 1677 of June:
for the full translation of the complete paper
see I'ireless Engineer, August, September &
October issues, 1942.

. O~ THE OpTiMUM DESIGN OF Two-ELEMENT
RADIATION-COUPLED DIRECTIVE AERIALS.—
F. Sammer : Fausten. (Arch. f. Elektrot.,
31st May 1942, Vol. 36, No. 5, pp- 331-332.)
A scathing denunciation of Fausten's work
(2404 of 1941).

. AgrIAL CHARACTERISTICS [including Sections

on Relation between Earth Systems & .

Radiator Height: Radiation Resistance &
the Effect of Retardation (in Mast-Stayed
Radiators, etc.): Vertical Polar Diagrams,
& Their Modification by the Feed Current:
Radiation Resistance due to Feed Current:
Anti-Fading Aerials & Their Optimum
Height : etc: with Appendices, including a
New High-Capacitance Aerial and a Top-Fed
Aerial].—N. Wells. (Journ. I.E.E., Part
III, June 1942, Vol. 8y, No. 0, pp. 76-95:
Discussion pp. 95-99.) See also 3499, above.

5. ON THE DETERMINATION OF THE RADIATION
Di1aGraMS OF RapiaTOrR Groubs [Directive

or Anti-Fading Aerial Systems & Acoustic”

Radiators : an Electro-Mechanical Method].
—H. Kleinwachter. (7T.F. 7. Dec. 1941,
Vol. 30, No. 12, pp. 341-347.)

“* Although this electro-mechanical model method
cannot replace the analytical treatment of the
problems of radiator groups, which yields the
general laws and good approximate solutions, never-
theless it may be hoped that it will always be used
when time-consuming numerical calculations cannot
be tolerated.” The complications of the analytical
procedure are brought out in a preliminary survey
of this: for instance, ' the radiation distributions
of circular groups lead in general, as eqn. 24 shows,
to higher-order Bessel functions whose values are

. OPERATING A HALF-WAVE DOUBLET AT THE -
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often insufficiently tabulated,” so that here in
. particular the model method is desirable. A descrip-
tion of the actual apparatus is preceded by the
explanation (Fig. 1 and adjacent text) of how the
phase relations of the waves from two elementary
radiators can be studied with a simple model : each
radiator is represented by a pin stuck into a common
) turntable, and each is connected by a thread to one
) end of a transparent paper strip marked with a
| sinusoidal line. ~ A roller system R presses the two
parts of the strip together, so that the sinusoidal
lines are superposed and the phase relations at the
point of observation P observed (by transmitted
light) for different directions as the table is rotated.
The actual apparatus which is the subject of the
paper is illustrated in Figs. 7-10. The radiators are
represented by “ radiating points "’ Si. S,
arranged in their proper positions on an iron disc
(Fig. 8) and held down by means of electro-magnets,
Each ** point  carries the end of a thin steel wire :
y these wires converge till they pass together through
] a distant ring or eye at the “ point of observation ”’
} P (Fig. 7). The iron disc is rotatable about two
i axes 4; and A4, at right angles to each other, so
; that the point of observation P can be brought into
i any desired direction with respect to the group of
" radiators by tilting and rotating the disc which
carries these. After passing through the ¢ommon
ring at P the wires go on together to a row of small
rotary transformers, each wire ending by being
i wound on a drum on the axle of one of these. The
torque of its armature keeps each wire stretched
tightly from the drum to the ring at P (Fig. 9)
and through this to the radiator on its iron disc.
Then the component wave represented by any
particular wire is simulated, as regards phase and
magnitude at the point of observation P, by the
alternating voltage induced in the single-phase
rarmature of its particular transformer. A change
in the length of the wire by the amount of a drum’s
| periphery alters the phase by 360°, so that one such
i periphery represénts the wavelength of the radiator.
!% The superposition at P of all the component waves
3,;, is given by the sum of all the armature voltages,
5{}’ obtained by a series connection of these armatures.
£ Radiator phase is adjusted for each wire by an
epicyclic gear which displaces the wire-drum with
respect to the armature. The zero points are
| obtained by setting the iron disc perpendicular to
jthe direction of P, so that all the radiators are
equidistant from P: the process is described on
P- 345, after which the direct recording of the
indicating current (obtained by rectification) by a
moving-coil coordinate-recorder is explained. From
Jsuch records, by transposition to polar coordinates
Jand multiplication by the elementary characteristic
w’of a short vertical radiator, the plastic radiation
Structures of Figs. 4 and 6 were obtained for an
fasymmetrical group of 5 radiators.
1 By using recorders indicating real and wattless
iFomponents, in place of the d.c. recorder, the phase
;L:londitions of the resultant radiator-system can be
‘letermined. It is thus possible to deal with groups
Pf very many radiators, even when these are distri-
outed in layers. A modification of the arrangement,
Sing only .one wire, can deal with continuously
istributed radiators (¢f. analytical part, Fig. ;5
ind adjacent text). The total radiated power can

also be measured by a mechanical integration of the
square of the field strength over the whole space
angle, these squares being obtained by a rectifier
with square-law characteristic. Among the various
examples of the results given by the equipment,
Figs. 132 & b show that a better all-round horizontal
diagram can be obtained from an odd number (5)
of radiators than from an even number (6), although
the latter system might have been chosen because
of its symmetry and simpler mathematical repre-
sentation. Finally the errors of the method are
considered, particularly that due to the finite
distance of the point of observation : this error is
found to be only about 0-5%, while a comparison
with calculated results shows an over-all error of
less than 19.

3587. ICE oN CONDUCTORS : SUGGESTED AMEND-
MENTS OF OVERHEAD-LINE REGULATIONS.—
J. McCombe. (Elec. Review, 21st Aug. 1942,
Vol. 131, pp. 235-238.)  See also 708 of
March. ’

3588. ON THE Sac CALCULATION FOR OVERHEAD
LiNgs [Practical Technique].—W. Ebert.
(E.T.Z., 30th July 1942, Vol. 63, No. 29/30,
PP-"351-354.)

VALVES AND THERMIONICS

3589. THE VELOCITY-MODULATION OF LiNEARLY
MoviNG CATHODE RAYS AND Its Use 1n
ULTRA-SHORT-WAVE TECHNIQUE.—Reusse,
(See 3552.)

3590. 100 CENTIMETRES AND DOWN: A REvVIEW
OF MICRO-WAVE TECHNIQUE : ParTt I—
SPECIAL VALVES, INCLUDING KLvysTrONS :
Part  II—CaviTy ResoNATORS.—R. F,
Shaw. (QST, July 1942, Vol. 26, No. 7,
PP. 25-27 and 96, 98, 100: Aug. 1942,
No. 8, pp. 33-37 and 110.)  With biblio-
graphies. i

3591. STAND-8Y FILAMENT SAVER TOR Porice
TRANSMITTERS [Excessive (30 Seconds) Start-
ing Delay, and Short Life with Continuous
Operation, both avoided by Standing-by at
Half Rated Voltage: Automatic Electronic
Device for This Procedure].—J. E. Wagen-
seller.  (Electronics, May 1942, Vol. 15,
No. 5, p. 65.) Giving a delay of four seconds
only.

3592. AN IMPROVED ELECTROLYTIC TROUGH [of
Very Convenient Mechanical Design : re-
quires only Mains Supply (No Note
Generator for Null-Point Adjustment with
Telephones) : High Accuracy].—]. Himpan.
(E.T.Z., 30th July 1942, Vol. 63, No. 29/30,
PP. 349-351.) For the earlier design see 3032
of 1940 and 1362 of May, and for other papers
quoted see 1027 of 1940 and 2710 of 1941.

3593. THE TvpE 884 or 885 Gas-FILLED GrIp-
CONTROLLED VALVE 1N CIRCUIT ALLOWING
IT T0o REGAIN CONTROL OF D.C. DiscHARGE.—
Eltgroth. (In paper dealt with in 3818,
below.)

:
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3504. THE VALVE EQUIVALENT CIRCUIT AND I1s
LimitatioNs.—Boyland & others. (1Vire-
less World, Oct. 1942, Vol. 48, No. 10, p. 244.)
Continuing the correspondence (2673 of
September) on Boyland’s-article.

WAR PRODUCTION BOARD ELIMINATES 349
oUT OF 710 VALVE TyPES FROM CIVILIAN
Use.—(Electronics, May 1942, Vol. 15,
No. 5, pp. 93 and 94.) With list of the
discontinued types.

3595-

“ AMERIKANISCHE ROHREN "~ [American &
Russian Valve Data, with Nearest German
FEquivalents, for refitting Broadcast Re-
ceivers found in Invaded Territory . Book
Review].—F. Kunze. (Zeitschr. . Fern-
meldetech., 15th Sept. 1942, Vol. 23, No. 9,
p- 144.)

Non-MeTaL SHIELDS [for Valves, Photocells,.
Electronic Musical Instruments, Electro-
static Generators, etc: Use of Colloidal
Graphite].—B. H. Porter. (Electronics, April
1942, Vol. 15, No. 4, pp. 33 and 126, 127.)
See also 1927 of 1930, and ¢f. 892 of 1941.

3590.

3597-

ON THE NATURE OF THE SECONDARY EMISSION
#rROM CoMPOSITE CATHODES —N. D. Morgulis.
(Journ. of Tech. Phys. [in Russian], No. 20,
Vol. 10, 1040, pp. 1710-1722.)

For previous papers see 3090 of 1941 and 171 of
1942. The following .aspects of the secondary
emission from composite cathodes are now discussed
theoretically on the basis of experimental data:
energy diagrams of the emitter and their use in the
explanation of the large secondary emission from
certain semiconductors ; the threshold of secondary
emission, 7.e. the minimum energy FE, of a
primary electron necessary for releasing a secondary
electron ; the secondary electron conductivity of
the emitter ;: the distortion of the work-function
valyes at the contact between the metallic base and
the semiconductor or dielectric; the effect of
introducing colloidal metallic particles into the
emitter ; the efficiency 5 of secondary emission ;
‘the appearance of a certain potential fall dv on
the active emitting layer; the Malter effect and
the thermoelectron emission from barium-oxide
cathodes.

3598.

3599. ON THE '‘ JUMPS " OBSERVED IN EMITTERS
o¥ Poor CONDUCTIVITY, CAUSED BY THE
BrockinG EFrFEcT.—N. Yasnopol’ski. { Journ.
of Tech. Phys. [in Russian], No. 21, Vol. 10,
1940, pp. 1813-1818.)

In his report on the existence of abrupt variations
in the secondary emission from magnesium oxide
(3171 of 1939) Nelson attributed this phenomenon
to the appearance of high positive potential gradi-
ents in the dielectric-emitter. It is possible, how-
ever, that this phenomenon is caused by the
ordinary blocking effect due to the existence of an
electric Tesistance in the emitter circuit {the resist-
ance of the emitter itself). Accordingly a theoretical
discussion is presented in which the effect of the
““ ohmic ” resistance of the emitter on the relation-
ship between the -secondary emission and the

. _primary- accelerating voltage is investigated. On

the “BEsisoi-this” discussiemarsimpte explanation is
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offered of Nelson’s, Hinterberger's, and. other

effects, for which it was originally necessary to,

introduce special hypotheses regarding the pro-
cesses taking place In the dielectric-emitter. -

DIRECTIONAL WIRELESS

PERIODIC JROTATION OF THE POLARISATION
oF A Revorving BEaM OF ULTRA-SHORT
WavEs.—Scharlau. (See 3579.)

Rapio LOCATORS MAY FIND METEORS AND
MEASURE THEIR VELOCITIES:—(See 3494.)

30600.

3601.

THE APPLICABILITY OF THE MAUPERTUIS
PRINCIPLE TO THE THEORY OF THE PRro-
PAGATION OF ELECTROMAGNETIC WAVES.—
Nasilov. (See 3496.)

3002.

LLaxD INFLUENCES IN DIRECTION-FINDING
wiTH METRIC WAVES [3—9 m, modulated at
1000 ¢/s].—E. Guyenot.  (Hochf:tech. u.
Elek:akus., June 1942, Vol. 59, No. 6,
pp- 162-168.)

A Jena Dissertation for 1939. The receiving
aerial took the form (used by Voigt—reference ** 7 ")
of a Aj2 wire bent into a circle with a gap of a few
centimetres and a coupling-loop at the current
antinode : its radiation resistance was about one-
fifth of that of a straight dipole. With such-an
aerial mounted in a vertical plane and rotatable
about a vertical axis, the unknown polarisation of
a wave front can be determined if the direction of
incidence is known, or the unknown direction of
incidence if the polarisation is known: in the
absence of disturbing reflections it is thus a useful
direction-finder for vertically or horizontally
polarised waves. A lack of symmetry in the figure-
of-eight characteristic, found at first and already
mentioned by Michelssen (1928 Abstracts, p. 220)
was eliminated by the steps described at the end
of section 11, and a true figure-of-eight diagram
with absolute minima obtained : sense determina-
tion, when necessary, was given by the addition of
a Ajz reflector. The transmitting A/2 aerial could
be twisted in all directions. As a result of pre-
liminary tests the transmitter was always kept at
least Af2 above the ground.

Author’s summary (— The plane of polarisation
of the waves remains, in general, constant only when
the radiation is vertically or horizontally polarised.
Direction finding is possible if the receiving position
is open and free from disturbing factors, and only
the direct ray comes in: in such cases accurate
bearings were taken over- distances exceeding
30 km, with or without an optical path. An
arbitrary polarisation of -the transmitted wave
between o° and 9o° nearly always suffers a rotation
and leads to erroneous bearings, if the receiver
employed responds to both polarisations. The
magnitude df this rotation is dependent on the form
of the land, which determines the angle of arrival
of the reflected ray, and on the electrical properties
of the ground. This effect can be utilised for a rough
determination of € and off [see under ** Messungen,
p- 164]). )

“ Direction finding is strongly affected, or made
impossible, if laterally incident rays are added to

30603.

-~the direct ray, arising.from secondary radiators 1

e e e, = e 1. A . o
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the neighbourhood or from distant reflectors such  3604. ARRANGEMENT FOR DISTINGUISHING  BE-
- as hill-slopes. This effect is made evident by the TWEEN THE IFouR NULL-POINTS oF AN
fact that field strengths and directions of arrival AMBIGUOUS D.F. SYSTEM FREE FROM NIGHT
taken at various neighbouring spots. differ among EFrecT.—W. Runge & A. Gothe. (Hochf:tech.
themselves. The principal arrival direction can then u. Elek:akus., June 1942, Vol. 59, No. 6,
be found neither with the circle-dipole here used, Pp. 186-187.) Telefunken Patent, D.R.D.
nor with other known d.f. receivers, but only with 711 820.
! the reﬂector. Vmethod. described (in SEC.t.IOn.V, with 3605. THE CIVIL AERONAUTICS ADMINISTRATION
a fixed receiver (which need not be directive) and N . iy
! a simple A/2 wire reflector which is moved, at the AND INDUSTRY COOPERATE TO pEVELOP
4 L L . Lo ENTATION.—C. ], Sts . lec-
| same height as the receiving aerial, along various- INSTRUMENTATION.—C. ], Stanton Ve

i larly in wooded and hilly locations.

radii proceeding from the latter. The signal voltage
as a function of the reflector-distance is plotted for
the various radial directions : the difference in the
reflector-distances for max. signals is A/2 when the
direction of movement is in the line of arrival of
the principal ray, but A/(1 +cos 73) when the radius
Is at any arbitrary angle 73. By taking several
series of measurements in various directions and
thus finding the various spacings between the
v maximum ' positions of the reflector, the direc-
{ tion of arrival of the principal wave in an inter-
ference field can be determined with satisfactory
accuracy].

““ The disturbing effects mentioned occur particu-
In flat land,

» as also for ships and aircraft, bearing determina-

gk e

vy i

tions are as a general rule possible.””  Among other
points not included in the author's summary : ““ the
changes in polarisation observed by Peters and by
Sohnemann (1931 Abstracts, pp. 30-31; 1932
Abstracts, p. 30) are probably to be explained by
this kind of reflection-effect and are not, as those
writers assume, dependent on the distance, whose
jinfluence could not be traced in the present tests in
fany single case.” Experiments (section 1v) with
jithe equipment described, in wide and narrow
ivalleys, showed the effect of lateral reflections to be
‘#such as would be expected from Heiligtag's treat-
ment of the problem of two rays from a single
gtransmitter (reference ‘“ 18 ). Other tests in
mnarrow valleys (section vi) led to effects which may
explain Beuermann’s result (reference ““ 5"} that
the apparent bearing, taken in a valley, of an
jiaeroplane on a circular course was given as the
pongitudinal direction of the valley itself. A sudden
ror of 60° was produced by the 10 x 15 m?* side
»f a house (laboratory tests on 6 cm waves con-
irmed that plates measuring 2-54 X 3-5A could cause
sharply directive reflectio ). These valley results
howed that as a rule the waves preserved their
vertical or horizontal polarisations (as mentioned
0 the summary), but that the latter gave the
maller bearing errors; from this it is concluded
hat for vertically polarised waves there are con-
iderably more possibilities of reflection (at the
dges of woods, rows of trees, etc.) than there are

Oor the horizontal polarised waves (earth surfaces
¢nd houses). Finally, section vir describes a few
fects caused by moving objects (aeroplanes, trains,
?ind motor c¢ars). Trains had to pass as close as
‘km to produce their effect, motor cars quite
flose, while an aeroplane 5 km to the side of the
/9 km distant transmitter was noticed in the
gEceiver.  Ignition interference from a car reached
ffom 300m: from small aeroplanes from 2 km,
ihile aeroplanes with interference-suppressed en-
/Aines could only be heard at 30 to 60 m.

3606.

3607.

3608.

3609.

3610.

3611,

3012.

3613.

lronics, Jan. 1942, Vol. 15, No. 1, p. 89:
summary only.)

ACOUSTICS AND AUDIO-FREQUENCIES

PERTURBATION oF Sounp Waves In Ir-
REGULAR  Rooms [Application of New
Boundary Perturbation Theory (3168 of
1941)].—R. H. Bolt & others. (Journ.
Acous. Soc. Am., July 1942, Vol. 14, No. 1,
PP- 65-73.)

AN ABSOLUTE PRESSURE GENERATOR AND
Its  APPLICATION TO THE FrREE-FiELD
CALIBRATION OF A MICROPHONE "Recon-
structed  Loudspeaking Telephone (with
Four-Inch Voice Coil) as Piston Generator
in Essentially Infinite Bafile (Wall of Build-
ing)].—W. 7J. Kennedy & C. P. Boner.
(Jowrn. Acous. Soc. Am., July 1942, Vol. 14,
No. 1, pp. 19-23.)

ACOUSTIC  AIRCRAFT-DETECTION {including
the **Machine-Gun*' Directional Micro.
phone]l.—A. E. Hayes, Jr. & T. R. Thomas.
(QST, July 1942, Vol. 26, No. 7. PP- 44-47.)
With reports on various work by amateurs.

A SURVEY ON AIR-RAID ALARM SIGNALS
[Report on R.C.A. Tests], and AIr-Raip
SIREN FiELD TESTS [Chrysler Corporation].-—
J. E. Volkmann & M. .. Graham:® [.. ML
Ball.  (Journ. Acous. Soc. 4m., July 1942,
Vol. 14, No. 1, pp. 1-9 : pPp. 10-13.)

Rap1o Data CHarTs © No. 1 (3RD SERIES)—
OuTPUT TRANSFORMER RaTios lincluding
the Problem of Complex Systems with Loud.
speakers & Morse Recorders).—]. McG.
Sowerby. (IWireless  World, ~Oct. 1942,
Vol. 48, No. 10, pp. 226-228.)

A CaATHODE-RAY-OscILLOSCOPE ImpPrpANCE
ComMPARATOR [for Observation & Measure-
ment of Scalar or Vector Klectrical Impe-
dance, Location of Resqnance as defined by
Zero Phase Angle or by Max. or Min. Mod-
ulus : primarily for Loudspeaker Investiga-
tions).—V. Salmon.  (Llectronics, Feb. 1942,
Vol. 15, No. 2, pp. 54. .H2)

ON THE DETERMINATION OF THE Raniatiox
Diacrays oF Rapiator Groups fincluding
Acoustic  Systems : Electro - Mechanical
Method!.-—Kleinwichter, (See 3580.)

SouNp Power Dexsity FieLps [Conputa-
tion & Graphical Representation of Stream-
ing of Acoustical Energy near Various

E
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Vibrating Radiators & Reflecting Surfaces:
in connection with Use of the Acoustic
Wattmeter (150 of January)].—]. H. Enns
& F. A. Firestone. (Journ. Acous. Soc. Am.,
July 1942, Vol. 14, No. 1, pp. 24-31.)

WITH THE NOISE-ANALYSIS
MeTHOD OF LOUDSPEAKER MEASUREMENT
Disagreement with Claims of Virtual
Elimination of Standing-Wave Effects (1008
of 1938 & 1016 of 1939): Advantages of
Warble-Note Method].—B. Olney. (Journ.
Acous. Soc. Am., July 1942, Vol. 14, No. 1,
pp- 79-83.) ~
36r5. WARBLE OR SWEEPING FREQUENCIES IN
OscILLATORY CirculTs [and the Effect of the
Departure of the Dynamic Curves from the
Stationary].— Feldtkeller & Wilde. (See 3530.)

*“ VORTEX

3614. EXPERIMENTS

3616. THE MEASUREMENT OF THE

SouND”’ SPECTRA OF ROTATING Robps,
PLATES, AND AIRSCREW MoDELs. —E. A.
Nepomnyashchi. (Journ. of Tech. Phys. [in

Russian], No. 21, Vol. 10, 1940, pp. 1800~
1810.)
A report is presented on an experimental investi-

gation in' which the sound generated by vortices

behind a rotating body was measured and analysed.
Experiments were conducted with wooden cylin-
drical rods of different dimensions, a metallic plate,
and a metallic model of a two-bladed airscrew
(Fig. 2). The angle between the blades and the
two halves of the plate could be varied. The speed
of rotation was varied from 1200 to 2400 r.p.s.
The sound generated by the rotating body was
picked up by a piezo-quartz microphone M,
(Fig. 5) and fed through an amplifier Y to a sound
analyser A. The detected currents of simple
oscillations were then applied via a smoothing filter
to a mirror galvanometer X. The movements of
the mirror were recorded on a film. A number of
spectrograms so obtained are shown and certain
relationships are established between the frequency
of the vortex sound on the one hand and the speed
of rotation and general configuration of the rotating
body on the other.

3617. DISCUSSION ON ““ A STUDY OF SOUND LEVELS
orF TransrorMERs.'—H. Fahnoe. (Elec.
Engineering, Transactions Supplement, june
1941, Vol. 6o, pp. 748-749.) See 466 of
February.

3618. SENSITIVE FEEDBACK VOLTMETER  WITH

RUGGED MILLIAMMETER INDICATOR [Re-
sponse constant from 4o0c¢/s to 20ke/s or

over].—Fleming. (See 3674.)

361g. POWER - CIRCUIT INSTRUMENTS FOR THE
HiGHER RANGE OF AUDIO-FREQUENCIES
[goo-12 000 ¢fs, for Induction Furnaces,

etc.].—L. J. Lunas & P. MacGahan. ([lec.
Engineeving, Transactions Supplement, Dec.
1941, Vol. 60, pp. 1230-1234.)

3620. AMERICAN STANDARD ACOUSTICAL TERMIN-
OLOGY, and AMERICAN STANDARD FOR NOISE
MEASUREMENT.—American Standards Asso-
ciation. (Journ. Acous. Soc. Am., July 1942,
Vol. 14, No. 1, pp. 84-To1: pp. 102-110.)

3621. A FLEXIBLE EQUALISING AMPLIFIER [Push-

Pull, High-Level Design suitable as Sound-

Effects Equaliser, Driver for Cutting-Head,
Play-Back Equaliser, Loudspeaker Equal-
iser-Driver, etc: also for Telephone Cable
Circuits for Broadcasting : based on Use of
Frequency-Discriminating Networks in Feed-
back Loop]l.—E. G. Cook. (Electronics,
July 1942, Vol. 15, No. 7, pp- 36—41 and 91.)

3622, TELEPHONE AMPLIFIER FOR POWER Company
Circuilts [for overcoming Noise when Inter-
Office Telephone Line is carried on H.T.
Power-Line Structures].—W. H. DBlank-
meyer.
No. 4, pp. 78 and 80.)

3623. THE CONTROLLED TRANSITRON OSCILLATOR
[applicable also as Very Selective AT
Amplifier].—Jordan. (See 3557.) '

3624. HEarRING AID DEsignN [and the Types of.
Deafness which can be Counteracted :

~ Testing for Deafness: etc.].—I. Kamen.
(Electronics, July 1942, Vol. 15, No. 7,

PP- 32-35.)
3625. HEARING AIDS: THE MEDICAL ASPECT:. A

Case For CoopeEraTioN.—C. M. R. Balbi.
(IWireless TWorld, Sept. 1942, Vol. 48, No. 9,
p. 201.) Editorial on the correspondence
dealt with in 3021 of October. See also
p- 222, and October issue, pp. 244 and 245 ;
and for an article based on Kamen's paper
(3624, above) see issue for October, No. Io,
PP. 229-230.

3626. THE ELEMENTARY QUANTITY OF SOUND
PercEPTION.—S. Lifshitz. (Journ. of Tech.
Phys. [in Russian), No. 19, Vol. 10, 1940,
PpP. 1630-1642.) A version in English was
dealt with in 2445 of 1941.

ON THE AcCoUSTIC PROPERTIES OF SMALL
Cavities [Apertured Enclosures of Volume
2:0 to 8-45 cc: Marked Resonance Character-
istics :  Light thrown on Mechanics of
Absorption in Perforated Absorbent Materials
& on Certain Properties of the Ear]—P. E.
Sabine. (Journ. Acous. Soc. Am., July 1942,
Vol. 14, No. 1, pp. 74-78.)

3627.

3628. DAMPING AND SELECTIVITY OF THE INNER
Ear [How can a Graduated Series of Simple
Resonators (probably of Nature of Stretched
Strings) have the Effective Selectivity of
about Five Cascaded Resonators ? Explana-

. tion on Supposition of Existence of Mech-
anism analogous to A.V'.C. in Radio Receiver
Evidence]—R. S. Hunt. (Journ. Acous.
Soc. Am., Julv 1042, Vol. 14, No. I,
Pp. 50-57.)

" 3629. THE LARYNGEAL VENTRICLE CONSIDERED AS

AN AcousTicAL FILTER, and SOME ASPECTS
oF MoDEL. LARYNX FUNCTION.—A. Pepinsky:
R. Carhart. (Journ. Acous. Soc. Am., July
1942, Vol. 14, No. 1, pp. 32-35: PP- 36-40.)

3630. THE TRANSLATIONAL DISPERSION OF SOUND
IN Gases [Derivation of Explicit Relation
for Variation of Sound Velocity with

(Electronics, April 1942, Vol. 15, .



would Not be masked by Vibrational Disper-
, sion)].—H. Primakoff, " (Journ. Acous. Soc.
B Am., July 1942, Vol. 14, No. 1, pp. 14-18))
f3631. COCHLEAR POTENTJIALS ELICITED FROM Barts
. BY SUPERSONIC SOUNDS [up to 98 ke/s, the
" Limit of the Supersonic Voltmeter employed
(2421 of 1938)].—R. Galambos. (fourn.
Acous. Soc. Am., July 1942, Vol. 14, No. 1
PP- 41-49.) Cf. 1418 of 1941.

13632. SIGNAL GENERATORS WITH I JKILOWATT

OuTPUT [100 ¢/s to 12 kefs and 8 to 120 kefs
i (later to be combined into a Single Appar-
1 atus) : primarily for Tests on Supersonic
| Generators, etc.].—H. Nitsche. (Hochf:tech.

i u. Elek:akus., May 1942, Vol. 50, No. 3,
) PP 138-143.) :

SR

e

PHOTOTELEGRAPHY AND TELEVISION

3

3633. Discussion oN ““ PicTurE TrANSMISSION BY

5 SUBMARINE CABLE.”—]. W. Milnor. (Elec.
Engineering, Transactions Supplement, June
1941, Vol. 60, p. 756.) See 167 of January.

363.4. Discussion ox “* TELEVISION TransmissION
i OVER WIRE LINES ' [and the Importance of
“ Application to the Everyday Paper-Insulated
Cable].—)\. E. Strieby & J. F. Wentz.
(Elec. Engineeving, Transactions Supplement,
Dec. 1941, Vol. 6o, PP- 1311-1312.) See
PP- 1090-1096, and 1124 & 1422 of 1Q41.

i
g.

§635. TELEVISION IN NATIONAL DEeFENCE [for
t training Air-Raid Wardens, Nurses, etc:
New York City Police Department’s Arrange-
mentsl.—(Electronics, July 1942, Vol. 15,
No. 7, p. 80.)

©36. THE TRANSMISSION CHARACTERISTICS  OF
| ASYMMETRIC - SIDEBAND COMMUNICATION
3 NETWORKS [Theoretical & Experimental
| Investigation, with  Certain Conclusions
: common to Modulation by Sine Wave,
i, Repeated Complex Wave, Suddenly Applied
Carrier, & General Transient Modulation :
Method of obtaining ** Equivalent Modulation
Characteristics ’ of Channel, exact for All
Types of Envelope at Any Modulation Depth:
a Receiver, & the Question of the Detector -
etc.].—E. C. Cherry.  (Journ. 1.EL., Tart
! II1, March 1942, Vol. 89, No. 3, PpP. 19-39:
] Discussion pp. 39-42.) See also 3637, below.
g A summary was referred to in 475 of
; February.

ek

37- EFFECTS OF TELEVISION-CHANNEL DISTOR-
) TION INVESTIGATED PURELY OPTICALLY BY
¢ DirFracTION-PATTERN TECHNIQUE.—R. S,
9 Rivlin.  (In Discussion, PP- 40 & 42, referred
4 to in 3636, above.)

}38 A WIDE-RanGe BEAT-FREQUENCY Oscir-
LATOR [4-Range, covering 10 ¢fs to nearly
4 Mc/s, primarily for Transmission Measure-
ments on Television Circuits: with Auto-
| matic Gain Control Unit thrown in by Key
/ in place of Manual G.C: Compadrison with
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i Frequency, in Mondtomic Gases (where T.D. Recent Commercial Models].—R. T-.

Jarvis & E. F. S. Clarke. (P.O. Elec. Eng..
Journ., April 1942, Vol. 35, Part 1, pp. 238-35.)

3039. A WIDE-BAND SQUARE-WAVE GENERATOR.——
Bartelink. (See 3650.)

3640. ON THE NATURE OF THE SECONDARY Iiumrssion
FROM COMPOSITE Carnopes.—Morgulis. (See
3598.)

3041, ERRATUM To THE PaPER ' Tur FORMULA oF
THE SELENIUM BARRIER-LAVER PHOTOCELL "
[Acknowledgment of Paper by G.E.C.
Workers (1088 of 1939)].—R. A. Houstoun.
(Phil. Mag., Sept. 1942, Vol. 33, No. 224,
P. 699.) See 1445 of May.

3642. THE STRUCTURE OF EXPLOSIVE ANTIMONY
AND GLASSY SELENIUM [by X-Ray Analysis).
—H. Hendus. (Zeitschr. [ Phvs., 31st July
1942, Vol. 119, No. 5/6, pPp- 205-2806.)

 MEASUREMENTS AND STANDARDS

3643. ON DMEASUREMENTS OF THE DisLECTRIC
PROPERTIES OF CERAMIC INSULATING Ma-
TERIALS AT CENTIMETRIC WAVELENGTHS.—
W, Kiisters. (Hochf:tech. . Elek:akus.,
May 1942, Vol. 59, No. 5. Pp- 129-137.)

At these wavelengths the difficulties with
electrical methods are so great ' that hitherto only
optical methods have been employed {IKebbel, 2444
of 1939). These have the advantage that the
material under ifivestigation has not got to be
surrounded by metal . . . with the risk of air
films between metal and dielectric : this difficulty,
however, is removed if the material is ceramic so
that the metallic layers can be sintered on, as is the
case in the method here described. Nevertheless
the optical method, though more extravagant in
apparatus, retains its advantages for wavelengths
of a few centimetres only or below one centimetre,
especially with materials of high dielectric constant :
for in these cases it is difficult to make the cross-
section of the concentric line employed in the
present method sufficiently small.

Author’s summary \—*" A method of measuring
the dielectric losses of solid insulating materials at
centimetric wavelengths is described. It makes use
of a resonance method, developed to high precision,
of measuring the attenuation of concentric tubular
lines. This method is distinguished by the fact
that all errors in such measurements, due to the
effect of the measuring instruments and to the
radiation from the ends of the line, arc' completely
eliminated by experimental methods {" the experi-
mental determination of the necessary corrections
is of special importance with centimetric waves,
since an estimation of the error-producing effects
on a theoretical basis is no longer possible with
sufficient accuracy, on account of the size of the
measuring apparatus compared with the wave-
length”’]. .. The practicability of the method is shown
by some measurements on ceramic materials [Calit,
Tempa, and Condensa, at wavelengths between
85 and 9'5cm:  with comparison with optical-
method results for the first and last. * For Tempa,
compared dvith the previously known value

e
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(tan & =1 to 2 ~ 107*%), a surprisingly large value
15 « 1074 was found at these wavelengths”{ ... For
the experiments described a particularly accurate
wavemeter was developed @ this is described on
p. 135: the tuning circuit is a concentric-tube
arrangement with a pistun on a nucrometer spindle,
and the search for a satisfactory design of piston is
described. The whole instrument has to be made
with the greatest precision. since {as is seen later in
the discussion of errors) wavelength changes as
small as 2u have to be measured. A silicon detector
1s used.

MEASUREMENT OF THE DIELECTRIC CON-
STANTS AND Loss IFactor OF DIELECTRIU
ALATERIALS AT A WAVELENGTIH OF 14 CM BY
MEANS OF CaviTy RESONATORS.—-F. Borgnis.
(Phystk. Zeitschr., 20th Aug. 14932, Vol 43,
No. 15 16, pp. 284-291.)

A full, illustrated account of the work dealt with
in 3335 of 1931 and based on the theoretical work
dealt with in 2306 of August. The short table ol
experimental results gives, besides € and tan 8,
also the " loss coefficient e . tan §, as a measure
of the specific loss in the material.  All the measure-
ments were made by exciting the resonator to its
fundamental (A,= z-:01.4), but it may sometimes
be convenient to use resonators excited to a
harmonic {(1-14.K, 0-725.K) 1 the oscillation picture
is in principle the same, and the formulae for e
and tan 8 remain unchanged except for ditferent
numerical factors. The concentric-line method is
discussed at the end of section 3.

3044

’

3045. € AND € MEASUREMENTS AT FROM 1 1o
50 MEGACYCLES BY SUSCEPTANCE-VARIATION
MeTHOD speciallv smitable because Reliably
Calibrated Air Condensers form Only Stan-
dards : Dielectric-Constant Values accurate
to within +1v,, tan 8 \Values of oooor to
within -4 000005 : Appadratus suitable up to
100 Mc's - 5. 1. Revnolds.  (Flec. Engineer-
g, Jan. tog2, Vol o1, No. 1, p. 30 0 summary
only.)

A NEW ABSOLUTE METHOD FOR THE DETER-
MINATION OF THE Ultra- HIGH-IREQUENCY
CONDUCTIVITY OF AQUEOUS IILECTROLYTES
jand Some Results on NaCl solutions'. --
A. Dracher. (Hochitech. u. FElek-akus.,
June 1932, Vol 50, No. 6, pp. 157-102

A four-slit magnetion generator producing o1 cm
waves is coupled to a horizontal parallel-wire
system, tuned to A2 by a remotely-driven cross
bridge (Fig. 3 : avuiding hand-capacity effects) and
merging at its far end into the horizontal hquid-
filled testing tube : one wire ends in the wall of the
brass tube, while the other passes down its centre
through the rubber-packed Calit end-discs . a metal
screen separates the testing tube from the space
containing the parallel-wire system and generator.
Along the top of the tube there is a ~lit edged with
two runners on which slides a completely screened
valve detector with its screened © antenna ' {about
A 4 in total length) whose end. coated with 1hzein,
dips into the liquid. The circuit of this detector is
seen in Fig. 5 an RIZ 0¥y valve is chusen because
in this circuit 1t functions in the lower, square-

3040,

law part ot 1ts characteristiv, so that no subseguent
correction by a calibration curve 18 necessary  The
valve, choke, and condenseis are budt wte 4 metal
tube provided with shdes to Tun on the tube rails.
The valve emission current s compeisated by an
opposed current taken through the yanable resist-
ance M from an avcumulator I'he nieasuring
lastrument is a loop galvanometer, sensitnaty 1077
to 107 A The valve detectur s cahbimated with
the help of a sensitive thermoelement capavitively
coupled at the potenuial masimum ot the paraltiel-
Wire systent.

The parallel-wire syvstem bewny tuned to Az,
there is 4 current maximum at the entramce to ¢
tube. 1t the liquid s suthcently lghnats dampiag
over the whole length ot the tube that no reflection
can occur at the ends of the tube. no standing waves
can be formed © with hquids of low damping the
tube must be correspondingly prolonged utt this is
attained. Thus the wave entenmy the hquud has 8
maximum intensty  at 1ts entrunce  and  then
decreases exponentially along the tube length - The
energy values are measured at various polts o f
a, and a, are the deflections at two points separated

by a disteuce o, then the absorption coethoent s
given by A - 11o s dog log a,) .. the loga-

rithms Deing to the base 100 Durnug the measugg-
ments the intensity at the entrance to the tube &
kept practically constant with the help of thermo.
element indications. To remove the etlects of any
energy fluctuations between various sets o measane-
ments, the values of 2 entered m the tabulated
results are all expressed as percentages ot the
deflection at 1 cm frum the entiance ol the tube
The table on p. 100 gives the results tor vanous
NaCl solutions whose Lf conductivities oy, measured
by Kohlrausch's method, ranged tront ooojg 1o
00485 mho ¢

In section v the theoretical values tor A are
calculated, from dispersion theory, for an air-waves
length of b1 cm, and plotted 1 the {full-line curves
of Tags 11 and 12 as a tunction ot oa The broken
curves in these figures are plotted trom the tabu-
Fated measured values at that wavelength, and it
is seen that these curves run parallel to the theo
retical curves at a small constant distance from
them This means that the measured highs
frequency condudctivity gy 15 preater than the lows
frequency conductivity oy by @ constant amount
for all sttengths of solution . og - oy ¢ Jeo, where
do is 00007 L0t iy stated that this constancy is
mamtained over the range of oy — 00001 o 005

This constant additional conductinvaty Ja at this
frequency corresponds to the anomalous dispersion
ol the water © its value of 7.0« 10”7 frho cm agrees
well with Slevogt’s results (754 ol 1930) Applied
to Wien's formula tor the critical { jump ') waves
length {2343 of 1030) 10 gives 2oam as this waye
length for pure water  this agrees gquite well wil
the results of other workers bLased on  different
methods, and such agreement helps to confirm b
the Debyve theory and the correctness ol extrapola-
tion far mto the u ~w region (Hackel & Wien, 252
of 1435).

ALEASUREMENT OF THE Sexsiiviry of RE
CEIVEKs FOR SHort  Metric & Decunetfi€;
WavEs  Franz. (See 3564 )
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WIDE-BAND  [Ultra-] HicH-TFREQUENCY
SWEEP GENERATOR [390-53 Mc/s Sweep
30 Times per Second, by Motor-Driven
Condenser : for Rapid, Accurate Oscillo-
scopic Alignment of I*.M. Receiver Circuits].
E. J. H. Bussard & T. ]. Michel. (Elec-
tronics, May 1942, Vol. 15, No. 5, PP- 58-59.)

A WIDE-RANGE BEAT-FREQUENCY OscIL-
LATOR [10¢/s to nearly 4 Mc/s].—Jarvis &
Clarke. (See 3638.)

A WIDE-BAND SQUARE-WAVE GENERATOR
[2¢/s to 200 kefs approx: Variable Pulse
Width :  Multivibrator (with Frequency
controlled by Variable Positive Bias applied
to Grid Resistors: Advantages of This
Circuit) whose Output is clipped in Limiter
and delivered by Buffer Valve into Low
Impedance: Approx. Analysis  of Multi-
vibrator Frequency & Pulse Width: the
Self-Contained Instrument].—E. H. B. Barte-
link. (Elec. Engineering, Transactions Sup-
plement, June 1941, Vol. 60, PP- 371-376.)

. SIGNAL GENERATORS WITH I KiLowart Out-

PUT [100c¢/s to 12 kcfs and 8 to 120 ke/sj.—
Nitsche. (See 3632.)

. TEMPERATURE CONTROL FOR OSCILLATORS OF

STABLE FREQUENCY [Principles, Control
Circuits, Monitoring & Alarm  Circuits :
Approx. Analysis of Thermostat Operation :
Effect of Permanent Heat in reducing Work-
ing Range of Ambient Temperaturel.—
C. F. Booth & F. J. M. Laver. (P.O. Elec.
Eng. Jouwrn., April 1942, Vol.” 35, Part 1,
pPp. 8-14.)

. COMPARATIVE PIEZOELECTRIC SENSITIVITY OF

TourRMALIN, SUCROSE, AND TARTARIC ACID.
—Lawson & Miller. (In paper dealt with in
3816, below.)

. Discussion oN ““ AN IMPROVED FrREQUENCY

METER® FOR COMMERCIAL DPOWER Fre-
QUENCIES.—K. J. Knudsen. (Elec. Lugineer-
tng, Transactions Supplement, Dec. 1941,
Vol. 6o, pp. 1334-1336.) See 1127 of April.

. CATHODE-RAY OSCILLOGRAPH FOR FREQUENCY

ComparIsons [Methods using Lissajous’
Figures & Modulated Wave Patterns, in-
cludihg Circular-Sweep Technique].—(Elec-
tronics, April 1942, Vol. 15, No.4, pp. 94..100:
summary, from Gen. Rad. Experimenter.)

SOLENOID
Blow.

INDUCTANCE

CALCULATIONS.——
(See 3536.) :

. ForMULAS FOrR THE INDUCTANCE OF REcT-

ANGULAR TuUBULAR CONDUCTORS.—T. J.
Higgins.  (Elec. Engineering, Dec. 1941,
Vol. 60, No. 12, Transactions PP- 1046-1050.)
A summary was referred to in 1 135 of April;
for errata, and reference to a paper on the
origins and development of the concepts of
inductance, skin effect, and proximity effect,
see the Transactions Supplement, Dec. 1041,

Vol. 60, pp. 1408-1409.

3658.

3660.

3601.

3662.

3603.

3604.

3605.

36606.

3007.

METHODS OF DETERMINING NATURAL IRE-
QUENCIES IN Colts anND WINDINGS ([Dis-
crepancies in Results given By Four Usual
Methods : Comparison, on Transformer Coil :
Superiority of Method using Free Oscilla-

tions, with Impulse Generator & C.R.
Oscillograph].—L. V. Bewley & others.
(Elec. Engineering, Transactions Supple-

ment, Dec. 1941, Vol. 6o, pp. 1145-1150.)
For Discussion (Riidenberg and Bellaschi)
See pp. 1301-1363.

. THE RoutiNE TESTING OF COILS FOR SHORT-

Circuits.—F. Brailsford & J. W. Snelson.
(Met.-Vickers Gazette, Oct. 1942, Vol. 20,
No. 338, pp. 119-121.) See also 2102 of July.

THE FLUXGRAPH : AN AUTOMATIC MACHINE
FOR PLOTTING THE MAGNETIC FIELDS OF
Co1Ls {also for tracing Small Irregularities in
Windings or Inaccuracies in Dimensions or
Position of Core Materials : Recording by
Pencil, Condenser-Discharge, or ‘* Teledei-
tos " -Paper Methods]. —I. G. Weiller.
(Electronics, May 1942, Vol 15, No. 3,
PP-'52-53.)

ForauLas ForR THE MaGNETIC FIELD
STRENGTH NEAR A CYLINDRICAL CoOIL.—
H. B. Dwight. . (Elec. Engineering, Dec. 1941,
Vol. 6o, No. 12, p. 598 : summary only.)

A SENSITIVITY  REGULATOR FOR  THE
MEASUREMENT OF MAGNETIC FLUX {with
the Grassot Fluxmeter].—H. W, Stein-

heimer. (E.T.Z., 27th Aug. 1942, Vol. 63,
No. 33/34, P- 397.) :

MAGNETIC-FIELD MEASUREMENT IN BETA-
Ray SpEcTROSCOPY [where Absolute Value
is required : Mlethod using Spinning Silver
Disc].—J. M. Cork & W. G. Wadey. (Review
Scient. Insty., Aug. 1942, Vol. 13, No. 8,
p. 369.)

THE TESTING OF MAGNETIC MATERIALS,
USING A CATHODE-RAY OSCILLOGRAPH WITH
ELECTROSTATIC DEFLECTION ONLY [Accuracy
within 29, : applicable also to Routine Com-
parison Method].—K. Kreielsheimer. {Journ.
of Scient. Instr., Sept. 1942, Vol. 19, No. 9,
PP- 137-139.)

AN INSTRUMENT FOR MEASURING ELECTRICAL
FIELD STRENGTHS 1N STrRONG HIGH-FRE-
QUENCY I1ELDS [Point-by-Point Measure-
ment by Electrodeless Discharge & 1’hoto-
electric Device: for Short-\Wave Therapy,
Measurements on Insulators, etc.].—-K. S,
Lion. (Review Scient. [nsty., Aug. 1942,
Vol. 13, No. 8, pp. 338-341.)

Discussion ox “ THE DETECTION OF INITIAL
FAILURE 18 HIGH-VOLTAGE INSULATION.” —
J. B. Whitehead & M. R. Shaw, Jro (Llec.
Fngineering, Transactions Supplement, June
1941, Vol. 6o, p. 761.) See 195 of January.

Discussions oN “ THE Basis FOR THE NON-
DESTRUCTIVE TESTING OF INSULATION ** and
“THE A.C. DIELECTRIC-1.OSS AND I’OWER-

e
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FacTor METHOD FOR FIELD INVESTIGATION
oF ELECTRICAL INsurLaTIiON.”—R. F. Field :
F. C. Doble. (Elec. Engineering, Transac-
tions Supplement, Dec. 1941, Vol. 60,
PP 1347-1348: pp. 1348-1349.) See 1171
of April and 785 of March.

Discussion oN ‘* HiGH-POTENTIAL TESTING
EQUIPMENT FOR QUANTITY PRODUCTION."—
C. M. Summers. (Elec. Engineeving, Trans-

actions Supplement, June 1941, Vol. 60,
Pp. 756-757.) See 195 of January.
DIRECT - READING  AIRCRAFT INSULATION

TesTER [with Two Test Ranges, for Ignition-
System & Aerial Insulation].—W. N: Lam-
bert. (Electronics, April 1942, Vol. 15, No. 4,
ppP- 84..88))

INSTRUMENTS : TEST AND MEASURING GEAR

AND Its Uses: VI—ErecTtroLyTIC CON-
DENSERS : INDUCTANCE AND CAPACITANCE

* AT Rapro FreQuenNcies.—W. H. Cazaly.

[y

3671.

3672.

3674.

3675.

3576.

. VacuuMm-TyPE VOLTMETER

(Wireless World, Oct. 1942, Vol. 48, No. 10,
Pp- 232-236.)

A METHOD FOR MEASUREMENT OF THE
CONTACT AND VOLUME RESISTANCE OF SEMI-
CONDUCTORS [with Some Results on Metallic-
Oxide Semiconductors: Frequently Occur-
ring High-Resistance Surface Layer up to
107% cm Thick, and Effects of Its Removal:
etc.].—P. H. Miller, ]Jr. (Review Scient.
Instr., July 1942, Vol. 13, No. 7, pp. 298-299.)

HiGH-VOLTAGE MEASUREMENT WITH THE
RoraTting VoLTMETER : III lincluding the
Pulsating Type (2758 of September) and a
Reference to Researches on Periodically
Varying Capacitances (3492 of 1938 and 2713
of 1939)}).—H. Prinz. (Awch. f. Tech. Messen,
Aug. 1942, Part 134, ]763-5, Sheets T83-84.)
For II see 3067 of October.

[Type 727-A,
particularly for Field Use : from Lowest A.F.
to beyond 100 Mc/s: Comparison with
Type 726-A].—General Radioc Company.
(Review Scient. Instr., July 1942, Vol. 13,
No. 7, p- 304.)

SENSITIVE FEEDBACK VOLTMETER WITH
RUGGED MILLIAMMETER INDICATOR [Modifi-
cation of Ballantine Circuit (247 of 1939) to
replace Sensitive D.C. Instrument : Response
constant from 4oc/s to 20 kc/s or over].—
I.. Fleming. (Electronics, April & July 1942,
Vol. 15, Nos. 4 & 7, pp. 88 & go, and 54.)

DiscussioNn ox “A  Ngw HIGH-SPEED
TuErMAL WATTMETER.”—]. H. Miller. (FElec.
Engineering, Transactions Supplement, June
1941, Vol. 60, pp. 633-635.) See 1151 of 1941.

DiscussioN oN “° AN AUTOMATIC PRINTING
AMMETER.—T. G. l.eClair. (Elec. Engineer-
ing, Transactions Supplement, June 1641,
Vol. 60, pp. 757-75%.)

3677. DiscussioN ON * THE DETERMINATION OF
MAGNITUDE AND PHASE ANGLE OF ELEc-
TRICAL QUANTITIES.—E. A. Walker. (Elec.
Engineeving, Transactions Supplement, Dec.
1041, Vol. 6o, p. 1333.) See 1129 of April.

3078. ELECTRONIC PHASE-ANGLE METER [can be
calibrated Directly in Degrees : Signals (Not:
necessarily of Same Amplitude) converted
into Equal-Amplitude Square Waves].-—
E. L. Ginzton. (Electronics, May 1942,
Vol. 15, No. 5, pp. 60-61.)

3679. SENSITIVE MEASUREMENT OF JMPEDANCE,
REACTANCE, FREQUENCY, AND PHASE RE-
LATIONSHIPS, WITH AN ELECTRONIC PHASE
BripGe [Barnhardt’s ** Unbalanced *’ Bridge
Circuit, using Detector ‘ essentially the
same ”’ as Cosen’s Phase-Sensitive Detector
(s11 of 1935) : General Theory of Operation
of the Detector : Sensitivity of the Circuit,
and Special Errors & Their Elimination].—
R. H. Brown. (Review Scienf. Instr., July
1942, Vol. 13, No. 7, pp. 277-281.)

3680. Tue Kapp THREE-PHaSE BRIDGE
UNBALANCED VOLTAGE.—A. J. Good : Kapp.
(BEAMA Journal, Sept. 1942, Vol. 49,
No. 63, pp. 271-272.) Corrections to the
paper dealt with in 2438 of August.

3681. A CirculT FOoR Two LOADS ON A SINGLE
CURRENT SOURCE WITHOUT MUTUAL INTER-
ACTION [e.g. for connecting a Thermoelement
with Its Permanent Pointer Instrument so
that a Recorder can be switched on Inter-
mittently without vitiating the Readings:
Bridge Circuit].—H. R. Eggers. (dreh. [.
Elektrot., 30th June 1942, Vol. 36, No. 6.
pp. 391-398.)

ATTENUATED SUPERCONDUCTORS : [-—FOR
MeASURING INFRA-RED Rapiation.—D. H.
Andrews, W. F. Brucksch, Jr.,, & others-
(Review Scient. Instr., July 1942, Vol. 13,
No. 7, pp. 281-292.) s

For previous work see 2319 & 3204 of 1941. " No
use has ever been made of the striking possibilities
which it [superconductivity] presents for the
measurement of very small temperature changes
and the detection of minute quantities of energy
(references “ 1" & ‘* 2”'). The advantages in using
superconductivity for such purposes may best be
seen by reviewing briefly the essential problems in
the meéasurement of radiant energy.” This is done
here, and the writers’ ‘superconducting ‘bolon
meter ~’ with its associated equipment is described !
it has a tantalum coil operating in a special sel-
regulating shunt circuit by which its own tempera-
ture is maintained constant automatically. The
minimum detectable flux is about 1073 erg/fs: this
should be improved by several orders of magnitude if
the variability of background temperature could be
overcome. The Formvar {¢f. 3350 of November]
window used seems to be transparent betweel
50 and 1o0u. For other papers on superconduc-
tivity see 3842/3/4, below,

3682.

ON
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A .
E SUBSIDIARY APPARATUS AND MATERIALS

; 3683. TABLES FOR THE CONVENIENT CALCULATION
5 OF APPROPRIATE DEFLECTING PLATES IN
| CatHODE-Ray TugEs [to give the Max.
; Sensitivity under Given Conditions}.—von
1 Borries. (T.F.T., Oct. 1941, Vol. 30, No. 10,
/ PP- 295-299.)
}  “ Fundamentally, the problem has long ago been
1’ solved for-slanting plates (Matthias, von Borries, &
| Ruska, 1934 Abstracts, pp. 50-51), bent (Flechsig,
/} 273 of 1940) and curved plates (Hintenberger, 3120
) [see also 4190] of 1937). The object of the present
i work is to collect together all the calculation pro-
| cesses for determining the various forms of interest
| —including the parallel plates—and to carry out a
;x, simple comparison of sensitivity for the whole range
) of deflection angle and plate-length, so that it may
?easily be decided in any given case whether the
'trouble of using bent or curved plates instead of
2 the simpler slanting flat plates is justified by a
i sufficient gain in sensitivity. Further, the tables
:given, which are partly based on the calculations
of other workers [loc. ¢i?.] enable a rapid calculation
of the plates to be carried out from the external
dconditions.” The small increase in sensitivity given
by the curved plate as compared with the bent plate
hardly seems to justify the greater expense of the
ttformer. The usefulness of adjustable plates (whether
?“slanting, bent, or curved) for tubes permanently
connected to the pump, and therefore capable of
baving their stops changed and their ray diameter
“hus varied, is mentioned at the end.

3684. APPARATUS FOR THE LicHT/DARK CONTROL
OF CATHODE-RAY OSCILLOGRAPHS FOR THE
l PHOTOGRAPHY OF SINGLE PROCESSES.—
R Datwyler.  (Bull. Assoc. suisse des Elec.,
29th July 1942, Vol. 33, No. I5, PP- 418—420.)
“ It is often (for example where post-acceleration
45 used) impossible to make the repose position of
7he spot come outside the edge of the screen . . .In
E‘:ommercial oscillographs provision is often made
or a single time-base deflection, but not for a
§ynchronous ray-blocking. The latter must gener-
4lly be added” by the purchaser.” The writer
escribes two such units. The first, more compli-
dated device darkens the spot before and after the
burocess, including also the fly-back time. The
hecond, very much simpler arrangement (applicable
hen a moderate amount of post-acceleration is
ised) does not extinguish the fly-back, but the
aitter produces only a hardly visible trace.

585. DEVELOPMENTS IN HIGH-SPEED OscILLo-
X GRAPHY [particularly the Redesign of General

Electric Cold-Cathode Equipment to increase
) Recording Speed to One-Fifth of Light
{ Velocity : including Additional Accelerating
Potential between Anode & Fluorescent
Plate] —Bryant & Newman, (Ilectronics,
i July 1942, Vol. 15, No. 7, P- 74.)

$86. A CATHODE-RAY METHOD OF WAVE ANALYSIS
!;‘ lincluding Suggestion that with Ultra-High-
i Frequency Oscillographs (Hollmann, 3536 of
1940) the Method could easily be adapted to
Such Waves].—Johnson. (Elec. Engineering,
Dec. 1941, Vol. 60, No. 12, Transactions

i ’ WIRELESS
{ ENGINEER

3687.

3688.

3689.

3690.

3060T1.

3692.

3693.

3694.

3695.

3696.

585

pp. 1032-1036.) A summary was referred to
in 1249 of April (see also Electronics, Jan.
1942, pp. 84..86): for Discussion see the
Transactions Supplement, Dec. 1941, Vol. 60,
PP- 1398-1399

CATHODE-RAY OSCILLOGRAPH  FOR J'RE-
QUENCY COMPARISONS, and A CATHODE-RAY
OsciLLoscoPE IMPEDANCE COMPARATOR.—
General Radio : Salmon. (See 3655 & 3611.)

THE TESTING OF MAGNETIC MATERIALS,
USING A CATHODE-RAY OSCILLOGRAPH WITH
ELECTROSTATIC DEFLECTION.—Krejelsheimer.
(See 3664.)

THE H.T. VOLTAGE-DIVIDER FOR CATHODE-
Rav OscrLLoGrapus [Argument on Correct-
ness of Conclusions in Héhl's Paper, 2781 of
September].—Elsner : Haohl. (Awvch. f. Eleh-
trof., 31st May 1942, Vol. 36, No. -5,
PP- 329-3371.)

WAVE-Form CIRCUITS FOR CATHODE-RAY
"TuBeEs: Part I [Survey: Fundamental
RC & L|R Generators: RC Type Relaxation
Generators (including Multivibrator & Block-
ing-Oscillator Circuits) : Synchronisation &
Counter Circuits].—Lewis. (Electronics, July
1942, Vol. 15, No. 7, pp. 44—48 and 84.)

Time Bases [Survey of Numerous Types:
including Jenkins’s Method of Linearisation,
Godeck’s Radial Time Base, Dowling &
Bullen’s  Polar-Coordinate Base, etc.}.—
Puckle. (Journ. I.E.E., Part III, June 1942,
Vol. 89, No. 6, PP. 100-119: Discussion,
PP- I19-I22.) A summary was referred to
in 1145 of April: and see 2784 of September.

GRAPHICAL ANALYSIS OF SAwW-TOOTH WAVES,
—Furst.  (See 3529.)

FINE-RAY ELECTRON DIFFRACTION IN THE
UNIVERSAL ELECTRON MICROSCOPE : PRO-
CEDURE AND RESULTS.—von Ardenne &
others. (Zeitschr. f. Phys., 31st July 1942,
Vol. 119, No. 5/6, pp. 352-365.) [For previous
work see 2208 of 1941 and 1774 of June : and
¢f. 518 of February.

ELECTRON AND OPTicAL MICROSCOPE INTER-
PRETATION OF THE WALL oF Pleurosigma
angulatum [Diatom : an Example of How
the Two Instruments supplement FEach
Other].—Hamly & Watson. (Journ. Opi.
Soc. Awm., Aug. 1942, Vol 32, No. 8,
PP- 433—442.) -

“ ELEKTRONENMIKROSKOPIE * jand the Work

of the AEG Research Institute, 1930-I941 :
Second Edition : Book Notice.]—Ramsauer.
(E.T.Z., 30th July 1942, Vol. 63, No. 2g/30,
p. 360.) This is ‘presumably the edition
referred to by Boersch, 3347 of November.

A NEw CALCULUS FOR THE TREATMENT oF

OpricaL  SvystEms: IV.—Clark Jones.
(Journ. Opt. Soc. Am., Kug. 1942, Vol, 32,
No. 8, pp. 486-493.) See 2992 of 1941.
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3697. THE POLARISATION OF AN ELL1PTIC CYLINDER
PLACED IN A UNIFORM FIELD.—Glushko &
Strashkevich. (Journ. of Tech. Phys. [in
Russian], No. 21, Vol. 10, 1940, pp. 1793~
1799.) :

For previous work see 3476 of 1941. It is pointed
out that the problem discussed in this paper is of
interest for calculations of both electrostatic and
magnetostatic fields, and that the method proposed
enables the final results to be expressed in a form
suitable for practical purposes. An infinite elliptical
cylinder polarised in a field of arbitrary direction is
considered, and finite solutions (9), (10), (11) and

(12) of Laplace’s equation (1) are found. From these

solutions the potential distribution inside and

outside the cylinder can be determined. Particular
cases of a circular cylinder (18 and 19), a long
infinitely thin plate (21 and 22), and a field directed
along one of the axes of symmetry of the elliptical

cylinder {5, 6, and 8) are also considered. The’

angle formed by the vectors of the primary and
inner fields are studied in detail.

3698. AN IMPROVED ELECTROLYTIC TROUGH.—
Himpan. (See 3592.) -

A VariaBLE CaPiLLARY-TUuBE LEak [Effec-
tive Impedance raised by Heating (Viscosity
Effect)].—Bayley. (Review Scient. Instr.,
July 1942, Vol. 13, No. 7, pp. 299-300.)

3699.

A MEeTHOD FOR GRINDING THE INTERNAL
WaALL oF SMALL-BORE CAPILLARIES [for
McLeod Gauges, etc: to prevent Mercury
from Sticking & Jumpingl.—de Turk &
Lockenvitz. (Review Scient. Instyr., July
1942, Vol. 13, No. 7, pp. 295-296.)

3700.

A Hvypravric Reray [for Protection of
Water-Cooled Apparatus: Combination of
Flexible-Metal Bellows & Microswitch].—
Bayley. (Review Scient. Instr., July 1942,
Vol. 13, No. 7, pp.-300-301.) :

3701.

DiscussioN oN ‘“ CURRENT RATING AND LIFE
oF CoLp-CaTHODE (Relay, Rectifier, Voltage-

. Regulating] Tuses.”—Rockwood. (Elec.
Engineering, Transactions Supplement, Dec.
1941, Vol. 60, pp. 1390-1391.}) See 1153 of
April.

3702.

Diope RrcTirviNGg Circulrs wWITH CAPACI-
TANCE FILTERS [for Anode Supply].—Waide-
lich. (See 3532.)

3704. D1scussiOoN oN ** THE CHARACTERISTICS AND

. APPLICATIONS OF THE SELENIUM RECTIFIER.”
—Richards. (Journ. l.E.E., Part 111, March
1942, Vol. 89, No. 5, pp. 73-74.) See 248 of
January. Selenium and copper-oxide recti-
fiers are briefly compared in the reply to the
Discussion at the end of the paper.

3703

MEASUREMENT OF RESISTANCE OF SEMI-
- CONDUCTORS, WITH SoMeE RESULTS ON
METALLIC-OXIDE SEMICONDUCTORS.—Miller.
(See 3671.)

3705-

VERSATILE, . ELECTRO - KYMOGRAPH [for
Physical & Physiological Recording @ using
Paper developed for Radio Facsimile Work].

3700,

- Vol. 15, No. 7, pp. 51 and 54.)

3797

3708.

3709-

3710.

3711.

3712.

3713

3714.

3718.

3719.

. THe OpTIMUM
- COMPRESSED - POWDER CoILs.-— Lohrmann :

‘December, 1942

—Moore & Bloomer. (Electronics, July 1942,
The paper

used is not specified, but ¢f. 1129 of 1941.

DiscussioN ON ‘“ SOME CHARACTERISTICS AND
APPLICATIONS OP NEGATIVE-GLOw Lamps”’
[particularly the Use .of a Rotated * Tune-a-
Lite "’].—Ferree. (Elec. Engineering, Trans-
actions Supplement, June 1941, Vol. 60,
p. 622.) See 1186 of 1941.

VOLTAGE-STABILISING Circuits wiITH IRON-'

CoreEp CuoxEes.—Taeger. (See 3548.)

ON-D.C. PoLarISED A.C., CHOKING COILS, AND
TueiR Back-CoupPLING.—Buchhold.” (See

3547-)

A StaTiC VOLTAGE REGULATOR INSENSITIVE
10 LoaDp Powegr-Factor [Combination of
Two Reactors & Two Capacitors]. — Sum-
mers & Short. (Elec. Engineeving, Dec. 1941,
Vol. 60, No. 12, p. 599 : summary only.)

DiscussioNn oN “ A NEw MERCURY RHEO-
sTATIC ELEMENT FOR REGULATION AND
ContrOL.”—Oplinger.  (Elec. Lngincering,
Transactions Supplement, Dec. 1941, Vol. 6o,
Pp. 1386-1387.) See 1157 of April.

ReLAY CIRCUITS WITH DELAYED ARMATURE
ReLEasE :  ParT II.—Schmideck.  (See
3549-)

THE INFLUENCING OF THE BEHAVIOUR OF
D.C. ELECTRO-MAGNETS BY THE INTRODUC-
TION OF SERIES AND PARALLEL RESIST-
ANCES, INDUCTANCES, AND CAPACITANCES.—
Schiissler. (Zeitschy. f. Fernmeldetech., 20th
May 1942, Vol. 23, No. 5, pp. 73-75-)

NICKEL ALLOYS REPLACED BY HIPERSIL FOR
IGNITRON REACTORS.—(Scient. American,
Sept. 1942, Vol. 167, No. 3, p. 109.)

Damping oF COILS WITH

T.abus. (See 3537.)

. Hicu-VorLtace D.C. PoinT DISCHARGES.—

Starr. (See 3568.)

" ATMOSPHERIC VARIATIONS
AND APPARATUS FLASHOVER.'—McAuley.
(Elec. Engineeving, Transactions Supple-
ment, Dec. 1941, Vol. 60, pp. 1319-1321.)
See 1229 of April.

DiscuUussSION ON

DiscussioN oN * HicH-VoLTAGE D.C. FLASH-
OVER OF SOLID INSULATORS IN COMPRESSED
NITROGEN. —Trump & Andrias.  (Elec.
Engineering, Transactions Supplement, Dec.

1941, Vol. 6o, pp. 1393-1394.) See 1164 of
April.
Discussions ON “D.C. BREAKDOWN

STRENGTH OF AIR AND OF FREON ™ AND
“ TuE ELECTRIC STRENGTH OF AIR AT HIGH
PrESSURE : I1.'—Trump & others : Skilling
& Brenner. (Elec. Engineeving, Transactions
Supplement, June 1941, Vol. 60, pp. 676-677
pp. 677-078.) See 233 & 234 of January.

\ el SR
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3720. THE ELECTRIC STRENGTH OF NITROGEN AND
I FREON UNDER PRESSURE [and the Anomalous
i\ Rise in Strength of Nitrogen caused by Small
i Percentage of Freon].-—Skilling <& Brenner.
. (Elec. Engineering, Jan. 1942, Vol. 61, No. 1,
. P- 42 : summary only.)

. NEw ULTRA-HIGH-FREQUENCY INSULATION
{ [Dilectene 100 & 160 : Synthetic Resin con-
{ -taining No Cellulose Filler, therefore Very
| Resistant to Moisture : High Electrical
? Stability].—(Electronics, April 1942, Vol. 15,
I} No. 4, p. 130))

| . PAPERS onN THE MEASUREMENT OF THE

., DIELECTRIC PROPERTIES oF INsuLATING

. MATERIALS AT CENTIMETRIC AND DEeciMETRIC

5 WAVELENGTHS, WITH RESULTS FOR CALIT,

‘ TEMPA, CONDENSA, ETC.—Kiisters : Borgnis.

(See 3643 & 3644.)

. DistrRIBUTION OF D.C. PoOTENTIAL IN THE

SERIES CONNECTION OF CEraMIc CoNn-
DENSERS.—Lieblang. (See 3534.)

3724 AN INVESTIGATION OF THE DISTRIBUTION OF
POTENTIAL 1IN Grass—Kosman & Chern-
yaev. (fourn. of Exp. & Theoret. Phys. [in
Russian], No. 2/3, Vol. 11, 1941, Pp. 303—311.)

Experiments were conducted with a glass tube

(Fig. 1) divided by a transverse glass partition into
% two halves. On’ each side of the partition are

mounted a filament and two electrodes serving as
collectors of secondary electrons from the glass
partition. A certain potential difference between
the two groups of the electrodes was maintained,
and the current through the partition when both
sides of it were bombarded by electrons was
observed on a galvanometer. One of the main
| conclusions reached is that at temperatures above
60° C the currént through the glass decreases with
 the increase in the potential difference between the
two surfaces. This is due to the non-uniform
distribution of potential caused by the current (the

! greatest fall of Potential, up to 80°, of the total

%,potential difference, takes place at a depth of

Bapproximately 1076 ¢ ). It was also found that the

strong electric fields so produced greatly reduce

(about to unity) the coefficient of secondary-electron

ksemission from the positive surface.

3725. Discussion oN “ THE DIELECTRIC STRENGTH
OF GLASS—AN ENGINEERING VIEWPOINT. —

! Shand.  (Elec. Engineering, Transactions
Ea Supplement, Dec. 1941, Vol. 6o, pp. 1331—
g I333.) See 1515 of May.

& - GLASSES CONSIDERED As COLLOIDAL Ma-
Y TERIALS [Survey : Usefulness of the Hy-
) " pothesis].—Boutaric. (Génie Civil, 3rd/10th
{ Jan. 1942, Vol. 119, No. 1/2, pp. 6-9.)

| - ANALYSIS OF QUaRTZ GLASS [and the Reason
i for the Nearly Identical Composition of
Samples from Different Sources].—von War-
| tenberg. (Naturwiss., 3rd July 1042, Vol. 30,
) No. 27, p. 440)
- THE INFLUENCE OF THE IoN RADIUS AND THE
VALENCY. oF THE CATIONS ON THE ELEC-
_TRICAL CONDUCTIVITY OF SILICATE MELTS —

WIRELESS
ENGINEER

3729.

3730.

3731.

3732.

3733:

3735-

3736.

3737-

3738.

3739

587

Endell & Hellbriigge. (Naturwiss., 3rd July
1942, Vol. 30, No. 27, pp. 421-422.) .

TvPE CLASSIFICATION AND SPECIFICATIONS
oF [Rubber-Free, Non-Ceramic, Insulating)
Prastics.—(E.T.Z., 4th June 1942, Vol. 63,
No. 21/22, pp. 267-269.)

THE HIGHEST PERMISSIBLE TEMPERATURES
FOR NON-CERaAMIC RUBBER-FREE INSULAT-

ING PLasTics.—Nitsche & Dober. (£.7.7.,
18th  June 1942, Vol. 63, No. 2324,
pp. 279-281.)

PLasTics IN THE ELEcTRONICS FIELD [Survey,
with Data (and Suitable Uses) and Directory
of Trade Names & Suppliers].—Sasso.
(Electronics, July 1942, Vol. 15, No. 7,
Pp- 20-31 and G4, 67.)

SOME RECENT ADVANCES IN INDUSTRIAL
Prastics [including List with Trade Names
and Mechanical, Thermal, Electrical & Other
Data].—Wearmouth. (Journ. of Scient.
Instr., Sept. 1942, Vol. 19, No. o, pp- 129-
136.) Trom Halex, Limited.

THE WELDING OF THERMOPLASTIC SYNTHETIC
MaterisLs.—Henning.  (Zeitschr. V.D.I.,
22nd  Aug. 1942, Vol. 86, No. 33/34,
PP 523-524.) -

“ 1942 PLasTics CATALOGUE " [Book Review :
including Facts about Melamine (** Melmac
494 ") and Mention of New Abstract Service
on Resins, Rubbers, & Plastics].—(Review
Scient. Instr., July 1942, Vol 13, No. 7,
PP. 304-305.) For. Melamine see also
Stager, 3374 of November.

THE PROTECTION OF SOLID INSULATION BY
LIGHTNING ARRESTERS [and the Impulse-
Voltage Characteristics of Solid, Insulation].
—DMacCarthy & Carpenter. (Elec. Engineer-
ing, Transactions Supplement, Dec. 1941,
Vol. Go, pp. 1349-1350.)

TEMPERATURE aAND ELECTRIC STRESS IN
IMPREGNATED-PAPER INSULATION.—White-
head & MacWilliams. (Flec. Engineering
Jan. 1942, Vol. 61, No. ‘1, Transactions
pp- 10-13.)

DieLECTRIC STRENGTH OF [Distilled & Tap]
WATER 1IN RELATION To Usg 1§ CIRCUIT
INTERRUPTERS {Experimental Investigation,
including Effect of Flow].—Slepian & others,
(Elec. Engineering, Transactions Supplement,
June 1941, Vol. 6o, pp. 389-395.) For Dis-
cussion see pp. 631-632.

NATIONAL RESEARCH COUNCIL REVIEWS
INnsuLATION [Summaries of Papers].—(Elec.
Engineering, Jan. 1942, Vol. 61, No. 1,
PP 30-34.) :
CONTRIBUTION

TO THE LAaw oF Lirg OF

- ELEcTRICAL MACHINES [connecting Working

Life with Working Temperature : the Aging
of Various Insulating Materials, and the
Reliability of Short-Time Tests : etc.].—
Bissing. (Arch. f. Elektrot., 30th June 1942,
Vol. 36, No. 6, pp. 333-361.)
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DiscUSSION ON ‘‘ MEASUREMENTS OF PRE-
BrREaXDOWN CURRENTS IN DIELECTRICS
wITH A CATHODE-RaY TUBE.”—Race. (Elec.
Engineerving, Transactions Supplement, Dec.
1941, Vol. 60, p. 1388.) See 3469 of 1941.

3740.

. DiscussioNs ON ‘‘ DETECTION OF INITIAL
FAILURE IN A HIGH-VOLTAGE INSULATION,”
‘““ Basis FOR NON-DESTRUCTIVE TESTING OF
InsuLATION * and ‘* A.C. DieLEcTRrIC-LoOSS
AND Powegr-FacTor METHOD FOR FIELD
INVESTIGATION OF ELECTRICAL INSULATION.”
— Whitehead & Shaw : Field : Doble. (See
3666 & 30667.)

INSTRUMENTS : TEST AND MEASURING GEAR
aND ITs Uses: VI—ErLectrOLYTIC CON-
DENSERS | INDUCTANCE AND CAPACITANCE
AT Rapio FrREguENcies.—Cazaly. (Il ireless
World, Oct. 1942, Vol. 48, No. 10, pp. 232—
2306.)

EFFECT OF AGING SEMICONDUCTING SYN-
THETIC RUBBER [used as Shielding] 1N INsU-
LATING OiL.—Downs & others. (Elec.
Engineeving, Jan. 1942, Vol. 61, No. 1,
p- 3I: summary only.)

NoN-METAL SHIELDS
Graphite].—Porter.

3742

3743

[Use of Colloidal

(See 3597.)

3744

Tue Use orF CupaL SHEET AND FoiL IN
CoMMUNICATION TECHNIQUE [Copper-Plated
Aluminium & Its Advantages for Screens, in

3745-

Wound Strips for H.F. Coils, for Condensers, ™

for Decimetric-Wave Radiators, etc.].—
Raabe. (Zeitschy. f. Fernmeldetech., 20th
May 1942, Vol. 23, No. 5, pp. 75-77.)

STATIONS, DESIGN AND OPERATION

3746. PENNSYLVANIA TURNPIKE ULTRA-HIGH-IFRE-
QUENCY TRrRAFFIC-CONTROL SYSTEM.—(Elec-,
tronics, May 1942, Vol. 15, No. 5, pp. 34-51.)

Patrol cars and all fixed stations use a.m.

transmitters on 37-5 Mc/s. These automatically
control the operation of, and modulate, a string of
116-119 Mc/s repeaters on hilltops over the high-
way's 161 miles. On certain hilltops there are
auxiliary f.m. transmitters on 33-94 Mc/s: these
are turned on simultaneously with the repeaters,
their signals being picked up by patrol cars and
some fixed receiving points. Interaction between
repeater transmitters and receivers is discouraged
by frequency staggering and by alternate vertical
and horizontal polarisation. . :

3747. AUTOMATIC SELECTION IN WIRELESS MUL-
1ipLE TELEPHONY [Impulse Svstem tested in
Switzerland for linking a Ten-Channel Ultra-
Short-VWave Service with an Inter-Urban
Automatic Network.]-—Heierle. (Bull. dssoc.
suisse des FElec., 20th July 1942, Vol. 33,
No. 15, pp- 413-410 : in German.)

3748. Two-Way \\'6R1{1N_G WITH ULTRA-SHORT
WavEs [using Retarding-Field Valves!.—
Gerhard. (Hochf:tech. u. Elek:akus., June
1942, Yol. 59, No. 0, p. 184.)

D.R.P. 713 894. An auxiliary alternating voltage

is applied to the valves, allowing them to act
alternately as transmitters and receivers: the u.s.
waves from the other station are used for the
auxiliary voltage for reception.

3749. A TALKIE-WALKIE FOR CIviLiaN DEFENCE 1~
112 Mc/s DRY-BATTERY TRANSCEIVER WITH
Unigue Features [Both Hands Free, No
Headset (Loudspeaker on Shoulder Mounting
serves also as Microphone) : Send/Receive
Relay worked by Button on Belt: etc.].—
Kopetzky. (QST, June 1942, Vol. 26, No. 6,
pp. 9-13 and 86, 88) Distinct from the
““Walkie-Talkie,” the military set. Cf. also
2525 of August.

. SIMPLE UNI-DIRECTIONAL CARRIER-CURRENT
ComMMUNICATOR [carrying A.F. Output of
Remote U.H.F. Receiver over Line con-
trolling & modulating Remote Transmitter].
—Smith. (Electronics, Feb. 1942, Vol. 15,
No. 2, p. 54.)

. FREQUENCY-MODULATED CARRIER-CURRENT
TELEPHONY [used on Duerto Rico Water
Resources Authority Power System : Advan-
tages of F.M @ Apparatus : F.M. receivable
also on A.M. Carrier-Current Receivers, &
vice versa, by Adjustment].—Dueiflo. (Efec-
tronics, May 1942, Vol. 15, No. 3, pp- 57
and 119.)

. FREQUENCY - MopULATED CARRIER TELE-
GrRAPH SvsTEMm [and Its Advantages].—
Bramhall & Boughtwood. (Elec. Engineer-
ing, Jan. 1942, Vol. 61, No. 1, Transactions
Pp- 36-30.)

. Pusric UTiLiTy EMERGENCY RADIO SYSTEM
[of Montana Power Company : using Forest
Service Transmitter—Receiver (2} W Output,
2726 kefs, Weight including Batteries &
Aerial 22 1b)].—Blankmeyer. (Electvonics,
Mav 1942, Vol. 15, No. 5, pp. 65 and 08.)

4. REGULATIONS FOR LIFEBOAT TRANSMITTERS.
—F.C.C. (Electronics, July 1942, Vol 15,
No. 7, p. 90)) .

. TRANSMITTER FOR HIGH-FREQUENCY WIRE,
BroADCASTING.—Dold. (See 3550.)

6. A REeVIEw oF TECHNICAL DEVELOPMENTS
In BroapcasTinG [Chairman’s Address].—
Bishop. (Journ. I.E.IE., Part III, March
1942, Yol. 89, No. 5, pp- 2-18.)

. COMPETITIVE DBROADCASTING : REAL ALTER-
NATIVE PROGRaMMES [Editorial Suggestion
of Two “ Competing” B.B.C. Programme
Boards each with Its Network].—(1Fiveless
IWorld, Oct. 1942, Vol. 48, No. 10, P. 225.)
For a different suggestion see 2846 of
September.

s8. THE TRANSMISSION CHARACTERISTICS OF
ASYMMETRIC - SIDEBAND COMMUNICATION
NETwoORKS.—Cherry.  (See 3636.)

. AlrPorT CoONTROL CONSOLE [with 7-10 Re-
ceivers in Roll-Out Racks for Ease ot
Maintenance : Squelch Circuits for muting
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3760.

3761.

},762.

3763.

3764.

3765.

. 3766.

Receivers until Carrier arrives : etc.].—
(Electronics, July 1942, Vol. 15, No. 7, p. 54.)
In use at Miami.

ERROR-PROOF RADIO-TELEGRAPH PRINTER
[rejecting False Signals, printing Asterisk in
place of Incorrect Letter].—R.C.A. (Scient.
American, Sept. 1942, Vol. 167, No. 3, p-127)

,GENERAL PHYSICAL ARTICLES

EXISTENCE oF ELEcTROMAGNETIC-HYDRO-
DyNAMIC WavEes [in Conducting Liquid in
Constant Magnetic Field].—Alfvén.  (See
3501.) © . N,

AToMmIc THEORY AND FOourR-TERMINAL-NET-
WORK THEORY [Development of Analogy
between Filters & Crystal Lattices].—
Hameister. (Zeitschy. [ Fermmneldetech.,
20th May 1942, Vol. 23, No. 5, PP- 69-73.)
For previous work by this writer see 3Ll
of 1941. @

REFLECTION OoF X-RAYS wWITH CHANGE oOF
FREQUENCY.— Raman. (Nature, 26th Sept.
1942, Vol. 150, pp. 366-369.) Sec also 606
of 1941.

RELATIVISTIC ASPECT OF THE STRESs TENSOR
OF THE ELECTROMAGNETIC F1eLp.—Catter-
mole.  (Phil. Mag., Sept. 1942, Vol. 33,
No. 224, pp. 674-678.) Further develop-
ment of the work referred to in 1556 of May.

ON THE DIMENSIONS OF PHYSICAL MagNr-
TUDES : SECOND PAPER "Reply to Wilson’s
Comments).—Dingle.  (Phil. Mag., Sept.
1942, Vol. 33, No. 224, pp. 692-699.) See
2541 of August.

THE DIMENSIONS OF PHYSICAL QUANTITIES
[Any Physical Quantity can be regarded as
having Dimensions if Components appearing
In Formula are measured on Scales which
preserve the Same Ratio between Two
Measures of =x Component, whatever the
Scale Units].—Selwyn. (Proc. Phys. Soc.,
Ist Sept. 1942, Vol. 54, Part 5, No. 305,
Pp. 428-435.) Arising out of supposition
that photographic density can be regarded
as having a dimension,

y 3767. ON THE DEFINITION OF THE DMAGNETIC

)
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!?:1 3768.

AR

MAGNITUDES [Complete Agreement between
Electros‘;atic & Magnetic Equations obtained
by putting J=A.B instead.of =«H and

taking _ Diamagnetism instead of Para-
magnetism as the Normal Case (Positive

Sign)] -—Westphal.

(Zettschr. f. Phys., 9th
July 1942, Vol.

119, No. 3/4, pp. 164-166.)

MISCELLANEOQUS

DrFFERENTIAL EqQuatioNs oF THE TvpE :

srr

V"= Gy’ + Hy”2—Kasner. (Proc. Nat.
Acad. Sci., Aug. 1942, Vol. 28, No. 8,
PP. 333-338.) For previous work see 2150
of July. . ]
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3775-

3780.
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A SHORT METHOD OF EVALUATING DETER-

MINANTS AND SOLVING SYSTEMS OF LLINEAR .

EguaTions with REaL or ComMrLEx Co-
'EFFICIENTS. — Crout.  (Elec. Engineering,
Transactions Supplement, Dec. 1941, Vol. 60,
PP. 1235-1241.)

. ANALYTICAL METHODS OF SOLVING IDISCRETE

ProBLEMS IN LELECTRICAL
(See 3545.)

NoN-LINEAR
EnGINEERING.—Keller.

- A Marrix TrHEOREM [New Theorem in

Matrix Algebra suggested & proved from
Electric-Circuit Theory: resembling De
Moivre’s Theorem for Complex Numbers].—
Pen Tung Sah. (Elec. Engineering, Dec.
1941, Vol. 60, No. 12, pp. 615-616.)

. ON THE METHOD OF DISCONTINUITIES IN

Harnonic ANaLysis [Removal of Cause of
- Occasional Failure of Kohler-Walther Pro-
cedure].—Zech. (Arch. f. Elektrot., 315t May
1942, Vol. 36, No. 5, pp. 322-328.) See
Feinberg, 1933 Abstracts, p. 230.

. A CATHODE-RAY METHOD OF WAVE ANALYSIS
~~Johnson. (See 3686.)

. A TEST oOF SIGNIFICANCE FOR NULTIPLE
OBsErvaTIONSs.—Kosambi. (Curvent Science
(Bangalore], July 1942, Vol. 11, No. 7,
Pp. 271-274.)

RECENT DEVELOPMENTS IN STATISTICAL

ResearcH [for Material Testing, Production
Supervision, Spectrum Analysis, etc: with
References to German Papersj.—Daeves.
(Zettschyv. V.D.1., sth Sept. 1942, Vol. 86,

No. 35/36, p. 556.)

)
RADIATING SYSTEMS AND WAVE PPROPAGA-
TION . IT—GENERATORS : III—RECEIVERS
IV—WIDE-BAND AMPLIFIERS & FREQUENCY
MULTIPLICATION V — MEASUREMENT. —
Kandoian, Mouromtseff, & others. (FElec-
tronics, April 1942, Vol. 15, No. 4, pp. 39-68.)
A résumé, each section having its own bibli-
ography.

. FREQUENCY-MODULATED CARRIER-CURRENT

TELEPHONY, and, FREQUENCY-MODULATED
CARRIER TELEGRAPH SvysTEM [and Its
Advantages].—Duefo : Bramhall & Bought-
wood. (See 3751 & 3752.)

. SIMPLE UNI-DIRECTIONAL CARRIER-CURRENT

COMMUNICATOR.—Smith. (See 3750.)

. A PiLoT-CHANNEL REGULATOR FOR THE K-
CARRIER SYSTEM [with Thermistors as Con-

trolling Elements].—Bollman. (Bell Lah.
Record, June 1942, Vol. 20, No. 10, PpP. 258~
262.)

VOICE-FREQUENCY SIGNALLING AND DIALLING
IN LoNG-DISTANCE TELEPHONY.—Radley &
Wright.  (Journ. I.E.E., Part 111, March
1942, Vol. 89, No. 5, pp. 43-73.)

~
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3781.

3782.

3783.

3784.

3735.

3786.

3787.

3788.

3789.

3790.
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Basic PRINCIPLES OF THE VARIOPLEX TELE-
GRAPH. — Holcomb. (Elec.  LEngineering,
Transactions Supplement, Dec. 1941, Vol. 6o,
pp. 1102-1108.) A summary was dealt with
in 1234 of 1941 : see also 298 of January.

NEED FOR A SIMPLE AND CHEAP DEVICE FOR
CONNECTION TO POWER DMAINS TO GIVE
PRELIMINARY WARNING TO A.R.P. WORKERS,
ETC.—(Electronics, April 1942, Vol. 15, No. 4,
p. 29.) Editorial paragraph.

AutonaTic A1R-Raip Monitor [for Police-
Transmitter Operators : ILoudspeaker muted
until Local Broadcasting Station transmits
1000 cfs Warning Tone for 10 Seconds or
more].—Vickerson & Gray. (Elecironics,
July 1942, Vol. 15, No. 7, pp. 60 and 62.)

A SURVEY ON AIR-RAID ALARM SIGNALS
[Report on R.C.A. Tests], and Air-Raip
SIREN FIELD TEsTs [Chrysler Corporation].—
Volkmann & Graham : Ball. (Journ. Acous.
Soc. Am., July 1942, Vol. 14, No. 1, pp. 1-9 :
pp- 10-13.)

WIRED RADIO CONTROLS STREET LIGHT
Circults [over Telephone Circuits, for Black-
Out Purposes].—Tuller. (Electronics, Feb.
1942, Vol. 15, No. 2, pp. 80 and 82.) See
also May issue, No. 5, p. 33. ’

BROADCASTERS DISCUSS WARTIME PROBLEMS
AT FiFTH Broapcast ENGINEERING CON-
FERENCE.—{Electronics, April 1942, Vol. 15,
No. 4, pp. 30-32 and 117-118.) See also
Winner, 3442 of November.

THE TASKS oF THE DESIGNER IN THE SERVICE
oF Economy IN THE USE OF MATERIAL.—
Streiff. (Schweizer Avch. f. angew. Wiss. u.
Tech., July 1942, Vol. 8, No. 7, pp. 212-230.)

WaAR-TIME CHANGES IN THE RECOGNISED
[V.D.E.] REGULATIONS IN ELECTRICAL EN-
GINEERING.—(E.T.Z., 13th Aug. 1942, Vol
63, No. 31/32, p. 379.) Cf. 3434 of No-
vember.

THE War EMERGENCY LRADIO SERVICE:
F.C.C. EsTABLISHES LONG-AWAITED RULES
FOR CIVILIAN DEFENCE COMMUNICATIONS ON
AMATEUR FREQUENCIES ABOVE 112 Mc/s.—
F.C.C. (QOST, July 1942, Vol. 20, No. 7,
pp. 11-15.) For Editorial see pp. 9—10, and
for Huntoon's article on * planning WERS
for your community ” and Grammer’s on
‘“ technical aspects of the WERS regula-
tions ”’ see August issue, No. 3.

SUBJECTS FOR THE LILIENTHAL SOCIETY'S
1942 ConmPETITION [Comparative Advan-
tages of AM. & F.M. for Aircraft: Auto-
matic-Pilot Systems & the Occurrence of
Critical Interactions with the Properties of
the Aeroplane : Long-Distance Navigation].
—{(Hochf:tech. u. Elek:akus.,, NMay 1942,
Vol. 59, No. 5, pp. I55-150.) i

3791.

3792.

3793-

3794

3795-

3796.

3797-

37938.

3800.

3801.

3802.

. PHOTOGRAPHIC
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Tue TEesTING OF INVENTIONS IN THEIR
EarLy Staces [Facilities in Germany].—
(E.T.Z., 27th Aug. 1942, Vol. 63, No. 33/34,
pP. 402.)

PatenTs [and the U.S. .Court’s Statement
regarding “* Full, Clear, Concise, & Exact
Terms ’:  Editorial]. — (Electronics, July
1942, Vol. 15, No. 7, p. 25.) See also May
issue, p. 33.

CAMBRIDGE SCIENTIFIC WORKERS AND THE
War [including a Definition of “ War Re-
search,” and the Demand for a Joint Tech-
nical Board or Technical Planning Com-
rittee].—(Nature, 8th Aug. 1942, Vol. 150,
pp. 186-137.) .

CENTRAL SCIENTIFIC AND TECHNICAL BOARD
[Discussion of Proposal].—Association of
Scientific Workers.  (NVature, 26th Sept.
1942, Vol. 150, pp. 383—384.) See also 3430
of November.

SETS FOR TRAINING: PROVISION FOR ' IN-
TRODUCING Faurts.—Wilkinson.  (I1iveless
World, Sept. 1942, Vol. 48, No. 9, p. 208.)
Used at Loughborough College.

Russian Morse Cope [Table with English
Phonetic Equivalents of the Russian Letters].
—(Wireless 1World, Sept. 1942, Vol. 48, No. 9,
p- 213) ‘

MorseE METHODS : NOTES ON LEARNING THE
CopE AND OPERATING TECHNIQUE [including
McElroy’s Method}.—(Wireless World, Aug.
1942, Vol. 48, No. 8, p. 18g.) See also p. 193.

ENCOURAGEMENT OF RESEARCH IN INDUSTRY
lincluding the Need .for a.Good Liaison
Engineer between Development or Research
Section & Production Departments : etc.].—
Coursey. (Nature, 26th Sept. 1942, Vol. 1350,
P- 374.) For previous correspondence see
3436 of November.

SuorT CUT IN MAKING
LaBoraTOrRY REecorDps [Delays of Film
Stages eliminated by Use of Paper Negatives
(yielding, if desired, Contact Prints)].—
Taylor.  (Electronics, Feb. 1042, Vol 15,
No. 2, pp- 04..70.)

“ GEOPHYSICS IN WaR~’ [Book Review].—
Heiland. (Electronics, June 1942, Vol. 15,
No. 6, p. 149.)

SCIENTIFIC LITERATURE FOR ENEMY PRI-
SONERS OF \WAR [and British in Enemy
Hands].—Baker. (Nature, 3rd Oct. 1942,
Vol. 150, p. 408.)

PosT-WaR ENGINEERING [Inaugural Address
as President, [.E.E.].—Fortescue. (Elec.
Review, oth Oct. 1942, Vol. 131, pp. 455-456:
Electrician, oth Oct. 1942, Vol. 129, pp. 387~
389 : summaries only.) For Editorials see
PP- 447-448 and 375-370, respectively, and
for an abridgment see KEngineering, 16th &
23rd Oct. 1942, pp. 315-310 [and 312] & 338.
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3803. WIRELESS SECTION ADDRESS :

Rapro Epu-
CATION, RaADIO RESEARCH Boarn's Ac-
TIVITIES, SPEED OF \WIRELESS \WAVES -
Smith-Rose. (Elec. Review, 10th Oct. 1942,
Vol. 131, pp. 484-485.) See also 3495, above.

3304. THE PoST-War EDUCATION aND TrAINING

38035

3806

3307.

3808.

3809.

3810.

3811.

3812.

3813,

3814.

3813.

>

OF I'HysICISTS.—Lowery, (Engineering, 18th
& 25th Sept. & 2nd Oct. 1942, Vol. 154,
~PP- 234-235, 257258, & 266.)

- A REVIEW OF TECHNICAL DEVELOPMENTS
IN BROADCASTING [Chairman’s Address].—
Bishop. (Journ. I.EFE. Part I11, March
1942, Vol. 89, No. 5, pp. 2-18.)

. COMPETITIVE BROADCASTING : REAL ALTER-
NATIVE PROGRAMMES.——(Sece 3757.)

NEW CREDITS [by Law of 8th June 1942] ror
THE FRENCH RADIOELECTRIC NETWORK
[Metropolitan, Colonial, & Broadcasting}.—
(Génie Civil, I5th Aug. 1942, Vol. 1 19, No. 19,
PP- 235-230.)

" REFERENCE DATA FOR Rabio INGINEERS "'
[Book Review].—Standard Telephones &
Cables. (Nature, 19th Sept. 1942, Vol. 150,
P- 346.)

CONTRIBUTION TO THE Law oF LLIFE oF IiLEC-
TRICAL MACHINES. —Biissing. (See 3739.)

Discussiox  oN “ VariaTions or ATMoO-
SPHERIC TEMPERATURE WITH ALTITUDE 1IN
THE UNITED STATES.”—Tenney.  (Elec.
Engineering, Transactions Supplement, June
1941, Vol. 6o, pp. 727-728.)  See 3595 of
February.

Discussion on ' ATmospHERIC VARIATIONS
AND APPARATUS FLASHOVER."—Mc;\ule_v,
{Elec. Engineering, Transactions Supplement,

Dec. 1941, Vol. 6o, PP- 1319-1321.) See 1229
of April.

A NoTE on ELECTRO-MAGNETIC INDUCTION
MICROMETERS, INCLUDING A Nover Circurr,
INCORPORATING METAL RECTIFIERS.—C(Cox.
(Journ. of Scient. Iustr., Aug. 1942, Vol. 19,
No. 8, pp. 117-120)

PAPERS ON ANoMaLOUS WORKING REGIONS
IN THE HETERODYNING PROCESS fand Their
Value in reducing Interfering Efects, e.g.
in Ultra-Micrometric Devices).—Rogowski &
others : Gilson. (Se 3523 & 3524.)

THE CONTROLLED TRANSITRON OSCILLATOR
AS A HiGHLY SELECTIVE AMPLIFIER FOR
VIBRATION MEASUREMENTS, etc.— Jordan.
(In paper dealt with in 3557, above.)

ELECTRICAL PRESSURE-MEASUREMENT @ MEg-
THODS USING SEMICONDUCTORS, AND A
New Pick-Up Device [with Knuckle- Joint
Application & Relief of Pressure on Two
Carbon Columns].—liller. (Arch. f. Tech.

Messen, Aug. 1942, Part 134, Vi3z-19,
Sheets T77-78) .

3316. PIEZOMETER

- 3817.

3818,

3319,

3820.

3822.

3823,

3824.

. THICKNESS oF
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FOR  TRANSIENT PRESSURES
[Simple Sparking-Plug Design:  Digadvan-
tage of Quartz Gauges for Stady of [mpacts
avoided by Use of Sucrose Crystal (in Oil) :
Sucrose Half as Sensitive, Tartaric Acid
Twice as Sensitive, as Tourmalin Crystals
protected by Coating of {¢.£.) Duco Cement :
Many Applications].—Lawson & Miller.

(Review Scient, [ustr., July tagz, Vol 13,
No. 7, pp. 207-298)
AN ELECTRICAL  ENGINE-INDICATOR FOR

MEASURING STATIC AND DYNAMIC PRESSURES
{Condenser-Type Equipment : Objections to
Other Types: Limitations of  Condenser
Type, when Electrostatic Measuring Tech-
nique is used, avoided by Resonance-Impe-
dance Method].—Martin~ & others.  (Filec.
Ingineering, Transactions Supplement, June
1941, Vol. 6o, pp. 513-523.) A SUMMAary was
referred to in 641 of 1941, For Discussion
See pp. 725-720.

CHECKING AuTo BREAKER-POINTS BY ELnc-
TRoONICS [Illectronic Cam-Angle Tester for
Garage Maintenance Men1, —LEltgroth. (FElec-
tronics, April 1042, Vol. 15, No, + PP- 34-36.)
Using a Type 88,4 or 885 gas-filled grid-con-
trolled valve in circuit enabling cantrol grid

to extinguish as well as start the d.c. dis-
charge.

ELECTRONIC Surpack ANALVSER
Irregularities of less than 1 Microinch :
Piezoelectric Pick-Up  {with Thermostatic
Temperature Control) & Pirect-Inking Oscil-
lograph].—Brush Development. (FElectronics,
July 1942, Vol. 135, No. 7- PP 34..00))

irecording

ELECTRONIC WaATT - Houvk - METER Trster
jusing Frequency Change produced by Small
Vane rotating with Disc; —\Wheeled Com-
pany. (Llectronics, April 1942, Vo, 15, No. g,
pp- 82 and 84.)

ALUMINIEM-OXIDE CoATINGs
{Breakdown-Voltage Method of Measuring).
~—(Bell Lab. Record, July 1942, Vol. 20,
No. 11, p. 278)

NAIL DETECTOR tfor . Lumber derived from
Motor-Car Crates to South Africal.—{flec-
tronics, Jan. 1942, Vol. 15, No. 1, pp. 72
and 74.)

ELECTRONIC GADGETEERING “ax a War-Time
Substitute for Amateur Wireless :  Future
Big Field for " Quality Components}.—
Golenpaul.  (Scient. “American, July 1942,
Vol. 107, No. 1, p- 28)

ELEcTRONIC SPEED Cop Sign
Motorist of his Present Speed
him of Danger Spot
Review, July 1942, V'

informing
and warning
aheadl.—(Gen. FElac,
ol. 45. No. 7, p. 416.)

1942-1943 BUYER'S GUIDE For Tine Erec-

TRONIC AND  ALLIED  INDUSTRIES, .. {Iidee-
tronics, June 1942, Vol 15, Now 6, pp. 1)y
D-37.)

R . R o 0

E——
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3826. ELECTRONICS IN INDUSTRY : I—INDUSTRIAL
“TuBe CHARACTERISTICS : IT—TUBES AND
Tueir Funcrions: I1II—TuBEs AT WORK
[with Examples of Applications, classified
according to Stimulus—Electrical, Optical,
etc.).—(Electronics, June'1942, Vol. 15, No. 0,
pp. 52-126.)

A NEW ACTION BETWEEN MECHANICAL AND
ELECTRICAL FORCES, AND THE CONSTRUCTION
oF NEw SwITcBING DrvVICES [based on the

3827.

Principle that an Iron Armature standing on:

a Steeply Sloping Brass Surface starts Sliding
freely on Application of Magnetic Field :

; Development of the ' Spindelanker ”
{Threaded-Spindle-Armature) System with
Many Applications in Relay & Control
Technique].—Piesker. (E.T.7., 27th Aug.
1942, Vol. 63, No. 33/34, p. 398 : summary
only.)

>8. DiscussioN oN ‘“ A NEw MERCURY RHEO-
STATIC ELEMENT FOR REGULATION AND
ConTrROL.'—Oplinger.  (Elec. FEngineering,
Transactions Supplement, Dec. 1941, Vol. 60,
pp. 1386-1387.) See 1157 of April.

DUALITY OF THE MECHANISMS OF AUTO-
OsciLLaTioN [in Electrical & Mechanical
Systems].—Rocard. (See 3550.)

-3829.

3830. THE ' DEVIATION SURFACES 7 IN (QUICK-
. REsPONSE REGULATING PRrOcESsEs: Con-
TRIBUTION TO THE THEORY OF Sucu Pro-
cEssEs.—QObradovid. (Aych. f. Elektrot.,
30th June 1042, Vol 36, No. 6, pp. 382-390.)

The differential equations for stability conditions
in indirect regulation which involves magnifying
devices (servo-motors, etc.) are of the sth or 6th
order or higher and can be solved only by approxi-
mate methods. But the deviations from the
nominal value can be represented by a ' devia-
tion surface’” .which can be calculated, without
approximations, with surprising ease even for

" complicated systems, and can be checked against
oscillographically cobtained surfaces.

MAINTAINING CONTROL EQUIPMENT : A
THOROUGH STUDY OF POWER-UNIT MAIN-
TENANCE BASED ON WARTIME DEMANDS.—
Alexander. (Communications, May 1942,
Vol. 22, No. 5, pp. 10-12 and 27, 31.) From
General Electric, Industrial Control Division.

3831.

AuTtoMaTIic PrecisioN CONTROL : ITS APPLI-
CATION 1IN THE CHEMICAL INDUSTRIES.—

" (Electrician, 4th  Sept. 1042, Vol. 129,
PP- 249-250.)

FLECTRONICS AT THE CHEMICAL EXPOSITION
[New York, Dec. 1941 : Various Applications
shown].—(Electronics, .Jan. 1942, Vol. 15,
No. 1, pp. 50..066.)

3832.

3833.

PORTABLE MASS SPECTROMETER [for Routine
Gas-Analysis Problems].—Hipple. (Nature,
25th July 1942, Vol. 150, Pp. I11-I12.)
From "the Westinghouse Company, East
Pittsburgh. Cf. 2581 of August.

3834.
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3835.

3836.

3839.

3840.

3841.

3842

3843-

3844

3845.

. SHORT-WAVE
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AN AMPLIFIER FOR DIFFERENTIAL ELECTRO-
METRIC TITRATIONS. — Baker & Miller.
(E.-T.Z., 4th June 1942, Vol. 63, No. 21/22,
pp. 262-263: summary from FElectyo-
chemical Society Preprint).

AUTOMATIC BLOOD-PRESSURE RECORDER [and
Its Advantages & Other Applications].—

Gilson. (Electronics, May 1042, Vol 15,
No. 5, pp- 54-50-)
. VERSATILE ELECTRO-KvMoGRAPH {for ’hy-

sical & Physiological Recording].— Moore
& Bloomer. (See 37006.)

DIATHERMY APPARATUS AND
FrREQUENCY-CONTROL POSSIBILITIES [in con-
nection with Radio Interference].—Gieringer.

(See 3567.)

SUPPRESSION OF RADIO INTERFERENCE FROM
ELECTRO-MEDICAL AND OTHER APPARATUS.
—Gould. (See 3506.)

INSTRUMENT FOR MEASURING ILECTRICAL
FIELD STRENGTHS IN STRONG HIGH-IRE-
gueENncy FieLps [for Short-Wave Therapy,

etc.].—Lion. (See 3605.}
ATTENUATED SUPERCONDUCTORS @ I—For
MEASURING  INFRA - RED RADIATION. —

Andrews, Brucksch, & others. (See 3082.)
. SOME REMARKS ON SUPERCONDUCTIVITY
[Survey of Recent Literature, with Comments
on Certain Undecided Points @ with Discus-
sion’ of Recent American Results regarding
the Critical Current for Wires].—von Laue.
(Physik. Zeitschy., 20th Aug. 1942, Vol. 43,
No. 15/16, pp. 274-284.) For the American
work referred to see reference “ 32,”" and for
other papers by these writers see 3841, above.

Ox THE THEORY OF SUPERCONDUCTIVITY {and
the Applicability of the Bloch-Hartree
Approximation, taking into Account the
Magnetic Mutual Actions between the Elec-
tron-Path Moments: Condition for the

Ogcurrenceof Superconductivity].—Ariyama.’

(Zeitschr. f. Phys., oth July 1942, Vol. 119,
No. 3/4, pp. 174-181.)

Prysical FouNnpaTioNs OF Rapro: I-—
ELECTRONS IN SIMPLE CONDUCTORS: -
SEMICONDUCTORS, SUPERCONDUCTIVITY, AND
ArLLovs.——Johnson, ({Wireless World, Sept.
1942, Vol. 48, No. 9, pp. 206—208: Oct.
1942, No. 10, pp. 237-239.)

TuE REFLECTION AND FOCUSING OF INFRA-
RED Ravs [Invitation for Collaboration].—
Posey. {(QST, June 1912, Vol. 20, No. 0,
p. 82 : paragraph only.)

. THE DPREPARATION OF SILVER CHLORIDE
Firms [useful as Windows for Tnfra-Red

Apparatus].—Fugassi & McKinney. (Review
Scient. Instr., Aug. 1942, Vol. 13, No. 3,
PP- 335-337)
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