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COPPER OXIDE TYPE.

For Radio and Telecommunication applications, X-ray H.T. Rectifiers, Relay and
Contactor operation, Electrical Precipitation equipment, Surge Absorbers, Metallic
Sputtering apparatus, H.T. and E.H.T. Insulation Test equipment, etc.

Please send your enquiries to: --

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SALFORD, 3. Telephones : BLAckfriars 6688 (6 lines). Telegrams and Cables"Sparklers, Manchester"

PROPRIETORS: THE GENERAL ELECTRIC Co. Ltd., OF ENGLAND
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Hear no details ... see no details .

give no details...
For many years past it has been our practice
in our advertisements (or announcements as
the very genteel might prefer) to give full
details of the Electrical and Radio equipment

which we have supplied and introduced from
time to time. We believe-indeed we have
been told-that this information has been
much appreciated by the busy researchist or
works engineer. For many reasons, however,

we feel that the time has come when it is no

longer desirable to give such complete specifi-

cations as we have been doing. In future,
therefore, we propose to continue to remind
you of our presence . . . to let you know
that whatever your requirements may be, we

can probably supply them, whether the call

" VARIAC" Voltage Controls
Now made in England.

ELECTRICAL AND

 
is for a small component or an item of ultra -

precision laboratory'equipment . . . to inform
you that if you are having trouble in locating

any high -quality parts we, representing many
of the most important specialist manufacturing
organisations here and in the U.S.A., can fill
these gaps-promptly. But specifications . . .

for the time being NO !

cry
P.S..---We shall continue to give illustrations
of the new instruments and equipment which
we introduce from time to time. Full details
and specifications will then gladly be sent on
application.

/80, Tottenham Cobra Road , London ,
ANO 76, OLDHALL. STREET., L/VERPOOL , 3 , LANGS.
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`AVO'
Regd. Trade Mark.

PRECISION

TESTING INSTRUMENTS
British Made

The MODEL 7 46 -Range Universal

AvoMETER
Electrical Measuring Instrument

A self-contained, precision moving -coil instru-
ment, conforming to B.S. 1st Grade accuracy
requirements. Has 46 ranges, providing for
measuring A.C. & D.C. volts, A.C. & D.C.
amperes, resistance, capacity, audio -frequency
power output and decibels. Direct readings.
No external shunts or series resistances. Pro-
vided with automatic compensation for errors
arising from variations in temperature, and is
protected by an automatic cut-out against
damage through overload.

Also available:-
Model 7 Resistance Range Extension Unit
(for measurements down to /moth ohm).

The 4o -range Universal AvoMeter
The Universal AvoMinor

etc., etc.

Write for fully descriptive literature and current prices.

THE AVO

TEST

BRIDGE

A self-contained 50 -cycles measuring bridge of exception
accuracy and utility. Provides for the direct measureme
of all normal sizes of condensers and resistances. Accurac_
except at the extreme ends of the range, is better than So/
Facilities are alsoprovided for condenser power factor measur
ments and leakage tests. Inductances from o.r Henry upwarc
can be checked against external standards. It may also
employed as a highly efficient valve voltmeter indicator
the measurement of both audio and radio frequency voltage

CAPACITY: Range C.r-'000005 p.F to '005 µF.
Range C.2-,0005 (J.F to '5 µF.
Range C.3-,o5 p.F to 50' µF. 1

tt:

RESISTANCES Range R.r- 5 ohms to 5,000 ohm .

Range R.2- 500 ohms to 500,000 °ha
Range R.3 -5o,000 ohms to 50 megohixl

Sol< Proprietors and Manufaciurer8:-
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD., Winder House, Douglas Street, London, S.W.I. Phone : Victoria 3404 -

it

SILENCE
SECURITYSIMPLICITY

51.LENTBLOC
NO VIBRATION

LUBRICATION
OR WEAR

,
V

ANTI -VIBRATION MOUNTINGS
AIR MINISTRY APPROVED

For Victory over Vibration

IfieRoyal AirFotte
Benevolent Fund.

Your generous support
is urgently needed

Please send a Donation ca
LORD RIVERDALE or
BERTRAM T RUMBLE

P.1.00,3n, SeVeter,
R.A.F BENEVOLENT FUND
I. SLOANE ST.. LONDON. S W

Here is the
remedy for the
destructive
force of vibra-
tion without
experimenting

with non-standard
methods or materials.
A wide range of shapes
and sizes are available
for sensitive instruments
and all Radio Equipment.
Unit loads supported from
four ounces upwards.

SILENTBLOC LTD.
Victoria Gardens,
Ladbroke Road,

Notting HIII Gate, W.11
Telephone :

PARK 9821 (4 lines).
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Makes the Modern
World Co Around

Close observation of the flow oj electrons from a
heated filament is made possible with this Elec-
tron Microscope. This instrument, designed and
constructed in the Eimac laboratories, virtually
gives a motion picture projection of the electron
movement.

Before filaments are sealed into the triode they
are placed in a temporary vacuum where they
undergo their first emission test. Thus faulty
filaments may be weeded out without further
processing.

THE LIFE of radio communications hangs by a tiny
thread of filament wire. If the steady flow of electrons
from the vacuum valve filaments ceases, the transmitter
is off the air no matter how excellent the other com-
ponents may be performing. To assure peak -emission un-
der the most severe operation conditions, many exacting
tests are conducted during the process of manufacture.

Above is an Eimac technician check-
ing an Eimac valve on the Peak Emis-
sion Tester. This device, designed and
constructed in the Eimac laboratories,
measures the flow of electrons emitted
from the completed valve. Of a long
series of filament tests conducted at
various stages of manufacture, this test
is the final. Other important controls
are illustrated at left.

From beginning to end,Eimac valves
are designed and constructed to give
vastly superior performance. The proof
that they do is made clear by the fact
that Eimac valves enjoy first choice in
the minds of leading radio engineers
throughout the world.

EIMAC 304T
Filament Voltage . . . 5 or 10 volts
Plate Voltage ( D C) 3000 volts
Plate Dissipation . . . 300 watts
Power Output 3000 volts

at 75% eff. . . . , 900 watts

Follow the leaders to...

usaoo001.111.111. VALVES

Eitel-McCullough. Inc ,San Bruno, California

Foreign Division: FRAZAR & CO., LTD. 301 Clay Street, San Francisco, California, U.S.A.



4 WIRELESS
ENGINEER

July, 194',1

THE accompanying dia-
grams clearly illustrate

the outstanding physical
properties and advantages
of the use of Telcon Beryl-
lium Copper Alloy (Cu Be
25o) especially in the radio
and electrical fields. Possess-
ing a hardness up to 400
Brineli, exceptionally high
tensile strength and conduc-
tivity, Cu Be 25o is non-
magnetic and offers great
resistance to fatigue. In the
softened condition it is
pliable and ductile and can
be rolled or drawn to the
finest limits. Absence of
creep, its high fatigue

COMPARATIVE ELECTRICAL CONDUCTIVITIES
1061ND TENSILE STRENGTV,07.
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Manufactured by :
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.

Head Office: 22, Old Broad Street, London, E.C.2.
Telephone : LONdon Wall 3141

Temporary Address : Blackstone, Red hill, Surrey.
Telephone : Redhill 1056

Sole Distributors: RELIABLE ENGLISH AGENCIES LTD.,
39, VICTORIA STREET, LONDON, S.W. I. Tel : ABBey 6259

B OONTON
MODEL 170-A Q -METER

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

200 Mc.

B OONTON
SIGNAL GENERATOR for
FREQUENCY MODULATION

Standard frequency ranges I to 10 and
41 to 50 Megacycles. (Special ranges

to order.)
Also products of :

BALLANTINE LABORATORIES INC.
MEASUREMENTS CORPORATION
TRIUMPH MANUFACTURING CO.

SOLE AUTHORIZED BRITISH AGENTS

li

;,

'111

A&HRadio Ltd
Buchanan Buildings, 24, Holborn, London, E.C.1
Phone: Holborn 7394 'Groins Tungso! Smith, London

er si

ce
 Dalnite"
offers

small
intricate

rubber Mouldings(fre

4ue:ttt

customers'
specifications)

rnee:difflcuttser

c°ndit o.N

m

Your

Problems
later

meet the re-

days to come.

THE HARBORO' RUBBER (0., LTD., MARKET HARBORO
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situations beset with difficulty, in times
stress and toil, Mullard have always found

stimulus . . . fresh incentive. Behind
scenes in Mullard factories creative talent
onds to the spur of new requirements .

production forges ahead. Research to -day in
the field of Electronic technique is concerned
with immediate and urgent needs . . . but
the problems DOW finding solution will mould
the shape of future development.

MULLARD
THE MASTER VALVE

TRANSMITTING AND RECLIViNG VALVES I -OR COMMUNICATIONS BROADCASTINGEV1SION  SOUND AMPLIFICATION  ELECTRO-MEDICAL EQUIPMENT  INDUSTRIAL EQUIPMENT
MULLARD WIRELESS SERVICE CO. LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C. z
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DuMONT
N E W /T Y P E 208 OSCILLOGRAPH

We have represented the Allen B. DuMont
Company for well over 10 years. This
company was the first to introduce a
versatile commercial high quality Cathode-

/ Ray Oscillograph Assembly and has always
maintained a leading position in this
branch of the electronics field. Their
range is now absolutely comprehensive-one

/ item, illustrated here, is the latest type
208 Oscillograph. This is an instrument
of outstanding performance and versatility,

/ fitted with a 5in. tube of unique con-
struction an accelerator-patte
tron." Remembering our newly found
reticence we will say no more-except to
remind you that full details are given in
Bulletin .4540, free on request.
*Those interested in Oscillographs and Accessories
should request a copy of our 68 -page Art Catalogue
" B." We also distribute a quarterly journal gratis,
devoted to Cathode -Ray Oscillography. If this

9 interests you send complete details of your activities
and full name and address in block letters ; mark
your communication " DuMont Ostillographer."

ELECTRICAL AND RADIO LABORATORY APPARATUS ETC.

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

Z /- 4

The reliabilitythan
your equiprnent

canna

be greater
than that of its cornpone

parts.
That is why \Noden

Transiorrn

are put into so rnuch
vital equIpin

There are Woden Transformers of all types from 10 VA - 10 k

I

SPECIAL RECEIVING AND TRANSMITTING APPARATT.i
MAKERS OF TRANSFORMERS, POWER PACKS, ANI

NTRANSFORMER C
Thornley St.,Wolverhampt

Tel.: Wolverhampton 22829

THE SCIENTIFIC
VALVE

BRITISH - MADE

MIDGET
VALVES
HIVAC LIMITED
Greenhill Crescent,

Telephone: Harrow 0895. Harrow on the Hill.Micidx.
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(LEQUIPMENT CO.

SEATFREOUDICIOSClitAM

MARCONI-EittO INSTRUMENTSM

EEAT FREQUENCY OSCILLATOR MINOR
Type TF.602.

littkiktO
tESIS.

10,4323

variety of coverings

4 8
32 64 ' 128

FREQUENCY /AI kEGACYCLES

16, The Highway, Beaconsfield, Bucks
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BELLING & LEE LTD
CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX

GP 5921

BOONTOI\

A Signal Generatrir developed specifically
for use in the design of F.M. equipment.

Full specification will be sent on request.

LELAND

c SI4.
GENElki\

Frequency Ranges: 41
,ok mc and 1-10 mc. (Ot

ranges to order.)
Output : .1 Microvolt

7C" I Volt.
Deviation : From zero
2000 KC. Amplit
Modulation also avail<
separately or simultc
ously.

INSTRUMENTS LTD 43 MECKLENBURGH SQ. LONDON.3/4
TELEPHONE: TERMINUS 56.

CLOUGH-BRENGLE. BOONTONFERRISBALLANTINEHEWLETT-PACKA,

eakei&gegen
qevateivaie cuipomJ

2L-1
LAMINATED MATERIAL

Saving valuable metal for defence purposes, gear wheels and
condenser drives are only two examples of the many uses to which
DELARON may be put. This high-grade Laminated Material is
available in Air Ministry and Ministry of Supply approved grades and
special panels and strips may be cut to order. Fullest details,
samples and prices gladly sent on request.

HAMMANS INDUSTRIES
LIMITED

5, Regent Parade, Brighton Road,
Sutton, Surrey, Tel.: Vigilant 4472.
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Fixed Condensers with Ceramic
Dielectric. The smallest con-
densers on the market.
Mechanically and electrically
stable.

Type approved.
Capacities from I/2 to 5 p. F.

Full details and advice gladly given.

UNITED INSULATOR CO., LTD.
12-20, LAYSTALL ST., LONDON, E.C.I

'Phones : - TERminus 7383.
'Grams : Calanel, Smith, London.

Contractors to G.P.O. and Government Departments.
On A.I.D. Approved List.

MULTICORE SOLDERS LTD.,

111=111111M

AVOID DANGER
OF

H.R. OR DRY JOINTS

The experiences of the leading manufacturers of Radio and

Electrical Equipment have shown that only by using ERSIN

MULTICORE SOLDER WIRE, which contains three cores of

non -corrosive Ersin Flux (A.I.D. Approved), and the correct
soldering technique, can they ensure that H.R. or Dry
Joints are avoided.

If you are engaged on Government Contracts write for
Technical Information and free samples of Ersin Multicore.

For the present, supplies of Ersin Multicore are restricted to
such firms, and the Ministries.

BUSH HOUSE, LONDON, W.C.2
Phone : TEM. 5583 4.

IN THE NATIONAL INTEREST. Even if you do not yet enjoy the advantages of Multicore, endeavour to
use an alloy containing a lower tin percentage. We offer technical assistance in overcoming difficulties.

Caplins
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Piezo QUARTZ CRYSTALS
for all applications.

Full details on request.

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

\TANNOW
Specialists in Sound Amplifying Equipment, Microphones,

Power Amplifiers, Loudspeakers, etc.
Also makers of Scientific Instruments.

TANNOY PROD UCTSF( Guy R. Fountein Ltd.) W. NORWOOD, S. E.27

ELON DEX BATTERY'
CUT- OUT

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

Ask for Leaflet 98/ WE

LONDEX LTD.
MANUFACTURERS OF RELAYS

1/41207, Anerley Rd., London, S.E.20. Phone:62LI-Te""'

Across the horizon stretches the

unseen highway. Back and forth

day and night, go the soundless

impulses - traffic of the world',

wireless communication. The

efforts of Rediffusion Ltd. or

directed to the design anc

production of equipment fa

such essential services.

L IMI TED

'ILARGE DEPT. FOR WIRELESS BOOKS.VOYLES
FINEST STOCK IN THE WORLD OF NEW AND
SECONDHAND BOOKS ON EVERY SUBJECT.
Catalogues Free. Books Bought.
113-125, CHARING CROSS ROAD, LONDON, W.C.2.
Tel.: GERrard 5660 (16 lines). Open 9 a.m.-6 p.m., including Saturday.

LETTERS PATENT
The Proprietors of Letters Patent, No. 42798o, relating to
VACUUM TUBE BASES AND PINS, desire to grant
licences under the patent to interested parties on reasonable
terms for the purpose of exploiting the same and ensuring
its full commercial development and practical working in
this country.
Enquiries to be addressed to : CR U IKSHANK & FAIRWEATHER,
29, Southampton Buildings, Chancery Lane, London, W.C.2.

ELTONMETALLURGICALIABORATORIES

LIQUID SILVER f o r

TD

metallising
CERAMIC, MICA, QUARTZ, or GLASS, Low
Melting -point SOLDER from 70'C. or to
specification. Non -Corrosive Liquid FLUX for all
electrical or radio purposes

PRE- WAR DELIVERIES

OVERSEAS ENQUIRIES INVITED
IPSWICH RD. TRADING ESTATE,
SLOUGH, BUCKS. Phone : Slough 20992
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Electrical Standards for
Research and Industry
Testing and Measuring Apparatus
for Communication Engineering

BRIDGES Capacitance
Iinduc tance
Resistance

RESISTANCES

INDUCTANCES

CONDENSERS

OSCILLATORS

W A V E M E T E R S

ALL TYPES-ALL FREQUENCIES-ALL ACCURACIES

H. W. SULLIVAN
- LIMITED -
London, S.E.1 5

Tel. New Cross 3225 (Private Branch Exchange)

HETERODYNE
OSCILLATOR
with exclusive B.S.R. features

Never has a commercial Oscillator been produced with such a
performance irrespective of price. Built to retain its superlative
performance indefinitely.

8 Watts with under I % total All stages checked by milli-
., Harmonic distortion. ammeter.
'2-5y dia. Nickel Dials with
slow motion.

4 Output Impedances selected
by switch.

,Multi -range Rectifier Output
!meter.

Hum Content less than 0.16%.

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

Output within + 0.5db. 20 to
15,000 c.p.s.

1 10/200 250 volts, 50 cycles.

E67-10-0.
Model L0300.

QMINGHAM SOUND REPRODUCERS LTD.,
:.,REMONT WORKS, OLD HILL, STAFFS. 'Phone : Cradley Heath 6212/3. 'Grams : Electronic, Old Hill.
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Power Level Indicators
TYPES D -152-A and D -152-B

* Embodying a simple resistance bridge,
self - balancing at a predetermined power
level - Robust -Accurate - Inexpensive.

* Type D -152-A indicates a fixed power
level; D -152-B is variable over a limited
range.

* Equally accurate on D.C. or A.C. Accuracy
is independent of wave form and frequency
up to 53 K/cs.

STANDARD TYPES

* With A.C., telephones will indicate
balance to better than 0.1 db; a reasonably
sensitive galvanometer (e.g. 100-0-100 uA.)
gives equivalent discrimination with D.C.

* Cannot be damaged by overloads up to
1000%.

* Indispensable to Transmission Engineers,
Meter Manufacturers, and others requiring
a standard power level.

Full particulars are given in Bulletin B -54o -A
a copy of which will gladly be sent on request.

TYPE NO. POWER INDICATION
REF. I mW

INPUT
RESISTANCES DIMENSIONS WEIGHT

D -152-A
D -152-B

+ 20 db ± 0.1 db
+ 10 to + 22 db

± 0.2 db

6302 ± 1%
600D + 5%

6" x 5" x 5k"
8" x 5" x 51"

3 lbs.

4 lbs.

MUIRHEAD & COMPANY, LTD.
ELMERS END, BECKENHAM,
KENT, eckenham 0041-0042
FOR OVER 60 YEARS DESIGNERS

AND MAKERS
OF PRECISION INSTRUMENTS.

MUIRHEAD
C.R.C.40

Constant Voltage
A NEW 'ADVANCE' IN
TRANSFORMER DESIGN

Line voltage variations of
la/-15% reduced to +-170

Stabilize your Electrical Instruments
by using an "ADVANCE " Constant

Voltage Transformer

TYPICAL SPECIFICATION
Input Voltage :
Output Voltage:
Max. load:

190-260 V. 50 C.
230 V. ± 1%.
150 watts.

Input power factor over go%.

ADVANCE COMPONENTS LTDt
Back Rd., Shernhall St., Walthamstow,.London, E 17

Telephone : Larkswood 4366-7

ti

it

PRICE ON APPLICATION.'
Write for details.



Made in Three
rineipal Materials

FREQUELEX
insulating material of Low

electric loss. For Coil for-
2s Aerial Insulators, Valve
lders, etc.

BULLERS LTD.,
E HALL, OATLANDS DRIVE,

WEYBRIDGE, SURREY.
T phone : Walton -on -Thames 2451.
'':1-lester Office : 196, Deansgate, Manchester.

WIRELESS
ENGINEER

''Everything
O.K. Sir !"

Dielectric Loss problems in High Frequency
circuits have been solved by the use of Bullers
Radio -Frequency Ceramics.

Many years of research and development in ourLaboratories have brought these materials to a highdegree of efficiency.
They are in constant use for transmission and reception
and play an important part in maintaining communication
under all conditions.

PERMALEX
A High Permittivity Material.
For the construction of Con-
densers of the smallest possible
dimensions.

TEMPLEX
A Condenser material of medium
permittivity. For the construc-
tion of Condensers having a con-
stant capacity at all temperatures.

Bullers
LOW LOSS CERAMICS
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FREQUENTITEo.

ist 4:4;)
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THE PIONEER BRITISH MADE\ LOW LOSS CERAMIC

THE DEMAND for Frequentite, which possesses

outstanding properties of Low Loss and High
Mechanical Strength, continues to increase rapidly-

and to be met. Production capacity has been stepped

up over a period of years by extensions to plant, the

employment of specialised new equipment, and

progressive improvements in manufacturing tech-

nique. Bulk supplies of the most intricate designs

can be delivered promptly, and all manufacturers

are invited to write for Catalogue No. SP to i.

STEATITE & PORCELAIN PRODUCTS LTli1
Telephone: Stourport tn.

Head Office :
STOURPORT -ON- SEVERN, W ORCS. Telegrams Steatain, Stourport.

SP.3

Printed in England for the Publishers, ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1,
by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1.
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Editorial 
Permanent Magnets 

NO subject is more full of surprises than 
magnetism. What would we think if, 
on making an alloy of copper and iron, 

we found it to be a good insulator, or if, on 
mixing ebonite and bakelite in certain 
proportions, we discovered the product to 
be a good conductor ? In magnetism, how-
ever, we have now grown accustomed to 
very analogous surprises. As long ago as 
1889 Hopkinson discovered that an alloy of 
75 per cent. iron and 25 per cent. nickel was 
practically non-magnetic, and in 1903 
Heusler found that an alloy of manganese, 
copper and aluminium was strongly magnetic. 
An alloy of 8o per cent. nickel and 20 per 
cent. iron has an initial permeability 20 or 
30 times that of pure iron and is known as 
permalloy, whilst a 50 per cent. iron-cobalt 
alloy with 2 per cent. of vanadium has a 
permeability at high flux densities several 
times that of pure iron. Turning to material 
for permanent magnets, Ewing wrote in 
1891 z " Chromium and tungsten increase 
the coercive force immensely ; and tungsten 
in particular is a usual constituent in magnet 
steel. In soft iron, as we have seen, the 
coercive force is about 2, or sometimes e‘ en 
less. In chrome steel, hardened by quench-
ing in oil, it is 40, and in tungsten steel it 
may exceed 50." Permanent magnets can 
now be made with a coercive force of 600 
and without a trace of tungsten or chromium. 
This has been the result of successive dis-
coveries; first that of the cobalt steels 
about 25 years ago, the 35 per cent. cobalt 

steel having about four times the coercive 
force of tungsten steel for a small sacrifice 
of remanence, then in recent years the 
further addition of nickel and aluminium 
giving the " Alnico" type of alloys with a 
further doubling of the coercive force, and 
finally the effect of the application of a 
magnetic field during cooling with a con-
siderable increase in the remanence in the 
desired direction. According to the patent 
specification* the application of a magnetic 
field in the desired direction during the 
cooling from about 1,200 deg. C. in the 
magnetic hardening process will in certain 
alloys more than double the value of 
(BH)„,,,,., giving values between 4.106 and 
5.106. The value of (BH) max depends not 
only on the remanent induction Br and the 
coercive force H, but also on the shape of 
the demagnetisation curve, anything that 
causes the curve to arch or bulge giving 
obviously a bigger value of (BH),„„, and 
therefore a better material for permanent 
magnets. One might at first sight think 
that it would be important to maintain the 
polarity in the desired direction the same 
as that given to it during cooling, but this 
is not so. Provided that the magnetising 
force is great enough, it does not matter 
which end is made north and which south, 
the remanent induction is the same in either 
direction and about double what it is in a 
direction at right angles. The effect of the 

* No. 522,731 of io38 (Philips). 
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applied field during cooling is to align the 
domains or atomic groups so that one of 
their preferred directions of magnetisation 
lies predominatingly along the desired axis. 
Their other preferred directions may be in 
any directions at right angles to the axis. 
If one arranged a lot of cubes so that they 
all faced one way, the other four sides could 
face in every possible direction at right 
angles. In this way the material is given 
a magnetic directional structure. It used 
to be a rule in the permanent magnet 
industry to employ a magnetising force six 
or more times the coercive force, but experi-
ments have shown that this is quite un-
necessary with the new materials. Safe 
figures are 5 times the coercive force for 
cobalt steel, 3 times for Alnico, and twice 
for directional steels. Taking the coercive 
force of cobalt steel as 220 and that of Alnico 
and the directional steels as Goo, the mag-
netising force available should therefore 
be r,ioo for cobalt steels, 1,800 for Alnico, 
and 1,200 for the directional steels. 

Recent Improvements 

Most of the points to which we have 
referred are illustrated in Figs. r and 2. 

In Fig. r the demagnetisation curves are 
given for four materials, while in Fig. 2 the 
product BH is plotted against H for the 
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same materials. Since the maximum value 
reached by this product is a measure of the 
quality of the material as a permanent 
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magnet, Fig. 2 brings out very clearly the 
great improvement that has taken place. 
Ticonal 2A and 3.8 are two titanium-cobalt-
nickel-aluminium alloys—hence the name. 
The former was not subjected to magneto-
thermal treatment, whereas the latter was, 
and the high remanence of 12,000 is only 
obtained in the proper direction. The best 
results in Figs. r and 2 refer to an alloy in 
which the, titanium is replaced by copper. 
Its composition is given by the makers as 
nickel 13.5, aluminium 8, cobalt 24, 
copper 3, and iron the remaining 51.5 per 
cent., but we must confess to having coined 
the name " Cuconal." The properties and 
compositions of a large number of alloys 
are given in the patent specification and this 
is No. 3 in the list. 

Designation of Alloys 

The makers have recently introduced a 
new and extremely useful method of designat-
ing the various alloys. The two most 
important figures so far as the user is con-
cerned are the maximum value of BH and 
the value of H at which it occurs. In Fig. 2 
it is seen that the material there called 
Ticonal 3.8 has a maximum BH of about 
40 x io5 which occurs for H = 500. In 
future such an alloy will be designated 
Ticonal 40/5o. 
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\Ve have not referred to the mechanical 
properties of these alloys. These have 
revolutionised production methods, since 
they cannot be turned, milled, tapped, etc., 
in the usual way, but have to be cast and 
ground. This raised many problems of 
manufacture but these have been overcome 
and such magnets are now in regular large-
scale production. 
As an— interesting example of the possi-

bilities with these new directional alloys, a 
magnet was made by fitting pole-pieces of 
the highly permeable cobalt-iron alloy to a 
small cube of 4 mm. edge of Ticonal 3.8 
weighing 0.47 gramme. By very careful 
construction and magnetisation in situ, it 
was found that this magnet could support 
a weight of 1.65 kg which is 3,500 times the 
weight of the Ticonal cube. 

In another example of different construc-
tion a weight of 65 kg was supported by a 
magnet in which the weight of the magnet 
alloy was only 13 grammes, i.e. a ratio of 
5,000. It should be pointed out, however, 
that as the scale is increased this ratio must 
decrease since, while the mass increases as 
the cube, the area of the pole-face increases 
only as the square of the linear dimensions. 

New Information 

ï
Since this article was written we have 

received r eived the General Electric Review 
(America) for April, which contains an 
article entitled " Alnico ; properties and 
equipment for magnetisation and test." 
The directional alloy which we have referred 
to as " cuconal " is there called " Alnico V," 
and it is recommended that when mag-
netising it the field should be at least 3,000 
oersteds, which gives a B of 17,200 and a 
remanent B of 12,500. This is probably 
• erring on the safe side since tests made in 
; 1940 by the Joseph Lucas Research Labora-Itories in Birmingham showed that a mag-
netising force of 1,80o oersteds gave the 
highest attainable remanence and coercive 
force even when it was applied in the opposite 
direction to the polarity produced during 
cooling. 
The same journal contains an account of 

a highly interesting magnetic novelty. Stain-
less steel containing 18 per cent. chromium and 
8 per cent. nickel is ordinarily non-magnetic 
due to the small amount of nitrogen which 
it contains. If the nitrogen is removed 
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and the steel is cooled from 'Jo° deg. F 
it becomes magnetic on reaching 212 deg. F, 
but if instead of allowing it to cool slowly, 
one quenches a thin strip of it in water and 
places it under a magnet, nothing happens 
for about a minute and a half, when it 
suddenly jumps to the magnet. The atomic 
rearrangement is thus not instantaneous 
but proceeds slowly and is said to require 
at least a day before reaching a state of 
equilibrium. G. W. O. H. 

Honours 

MR. R. A. WATSON WATT, C.B., who, 
until his appointment as scientific 
adviser on telecommunications at the 

Ministry of Aircraft Production, was superin-
tendent of the Radio Department at the 
National Physical Laboratory, had a Knight-
hood conferred upon him in the King's 
Birthday Honours List. His name has been 
inseparably linked with radiolocation. 

Mr. F. W. Ogilvie, LL.D., director-
general of the B.B.C. from 1938 until this 
year, was also created a Knight. 

Dr. C. G. Darwin, M.C., Sc.D., LL.D., F.R.S., 
director, National Physical Laboratory, 
Department of Scientific and Industrial 
Research, has been appointed a Knight 
Commander of the British Empire. 

Mr. S. Butterworth, M.Sc., principal 
scientific officer at the Admiralty, and 
Mr. R. P. Browne, B.Sc., secretan: of the 
Radio Manufacturers' Association, were 
appointed Officers of the Order of the British 
Empire. 

Brigadier F. T. Chapman. D.Sc., Deputy 
Director of Military Training (Technical), 
who by virtue of his office is largely re.spon-
sible (cm the training of army wireless per-
sonnel, has been appointed a Commander 
of the Order of the British Empire. 

Obituary 

IT is recorded with regret that Mr. C. O. 
Browne, who was a designer and re-
search engineer at Electric and Musical 

Industries, has died as a result of an accident. 
Prior to being lent to the Government for 
research work his time was devoted to the 
development of television and he was largely 
responsible for the equipment used for the 
B.B.C. television transmitter. Mr. Browne 
has contributed to Wireless Engineer. 
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Superheterodyne Tracking Charts—Il* 
By Ruby Payne-Scott, M.Sc., and A. L. Green, Ph.D. 

ABSTRACT.—A solution is given to the problem of obtaining exact tracking between the 
signal and oscillator circuits of a superheterodyne receiver at three arbitrary frequencies, 
the oscillator circuit being of the most general form. The solution is in a form suitable for 
rapid computation, and a number of charts is given to facilitate calculations. Several 
important relations between the oscillator-circuit components are derived during the analysis, 
and lead to a rapid method of calculating the effect of a change in value of one of the oscillator 
components on the values required for the others. These relations also determine the allow-
able range of values for each of the oscillator components. The introduction of capacitance 
in parallel with the oscillator coil is shown to reduce the L /C ratio of the oscillator circuit, 
the effect being serious at low frequencies. In an appendix it is shown that exact tracking 
cannot be obtained at more than three frequencies for the general circuits here considered. 

1. Introduction 

THE design of a superheterodyne re-
ceiver involves the construction of 
two circuits, the oscillator and signal 

circuits, whose resonance frequencies shall 
have a constant difference at all points in 
the tuning band, i.e., shall " track " exactly. 
It is well known that, if identical tuning 
condensers are to be used in the signal and 
oscillator circuits, and these are to be the 
only variable components, perfect tracking 
cannot be obtained. In fact it can be shown 
(see Appendix) that, at most, exact tracking 
can be obtained at three frequencies. 

Solutions of the problem of calculating 
the circuit components required for exact 
tracking at three arbitrary frequencies have 
been given by various writers, notably by 
Sowerby (1932). The practical objection to 
these solutions is that laborious calculations 
are required for each particular design con-
sidered. The object of the present paper is 
to provide a solution of the general case in a 
form suitable for rapid calculations. A 
number of charts, which still further facili-
tate calculations, are given for the case, 
common in practice, in which the third 
tracking frequency is equal to the arithmetic 
mean of the extreme tracking frequencies. 

In Part It of this paper (Green, 19411:), 
a solution of the 3-point tracking problem 

* Reprinted from A . it . Technical Review, 
Ino, Vol. 5, No. 6, by arrangement with Amalga-
mated ‘Vireless (Australasia), Ltd. 
t There are some unavoidable changes in corre-

sponding symbols used in Parts I and II, but the 
present paper supersedes the particular case con-
sidered in Part I. 

Reprinted in Wireless Engineer, June, 1642. 

was given in a form suitable for slide-rule 
calculation. In that case, the analysis 
leading up to the simple solution of the 3-
point tracking problem was designed to 
emphasise the historical progress of the 
superheterodyne principle and the experi-
mental manner in which practical radio 
engineers customarily attack alignment pro-
blems in multi-band communication re-
ceivers. In brief, Part I demonstrated that 
values of the components in the oscillator 
circuit may be readily calculated using the 
simple analysis that corresponds with 2-

point tracking, and that such values approxi-
mate to those required for 3-point tracking 
in the high-frequency bands of a receiver. 
When the signal frequency approaches, and 
particularly when it is less than, the inter-
mediate frequency of the receiver, serious 
discrepancies appear between the 2-point 
and the 3-point component values. Never-
theless, the paper showed that these dis-
crepancies may readily be removed by 
introducing a certain correction factor k, 
whose values were plotted in the form of 
charts. 

In the introductory paper, two important 
simplifications were introduced, one being 
the assumption that the capacitance in shunt 
with the oscillator coil was negligibly small, 
and the other that the third or intermediate 
tracking frequency had the arithmetic mean 
value of the outer alignment frequencies. 
The latter assumption appears to be desirable 
if the number of charts is to be kept within 
manageable proportions, but the problem 
of the distribution of stray and trimming 
capacitances in the oscillator circuit is con-
sidered in the present paper and is found to 
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lead to some interesting conclusions. In 
practice, the oscillator coil itself on low-
frequency bands has appreciable self-capacit-
ance, and, apart from this, it may be desirable 
in some applications to connect the trimming 
capacitance across the coil rather than across 
the tuning condenser. Thus a convenient 
solution of the more general problem is 
required. Also, in the present paper, the 
form in which the solution is given, and the 
accompanying charts have been so chosen 
that the rapidity and accuracy of calculation 
of the oscillator components is greatly 
increased. 

In the course of the analysis, three im-
portant relations between the components 
of the oscillator circuit appear. The value 
of these relations resides in the ease with 
which it is then possible to calculate, assum-
ing a specified change in value of one of the 
components of the oscillator circuit, the 
corresponding variations in the remainder 
of the components required to maintain 
tracking. By way of example, it is a simple 
matter to calculate the variations in the 
padder capacitance corresponding with 
changes in the distribution of shunt stray 
capacitances across the coil and the tuning 
condenser. 

Also, it appears that tracking at three 
specified frequencies, using a given inter-
mediate frequency, implies that each of the 
oscillator components can only assume a 
definite range of values, and expressions are 
derived giving the maximum and minimum 
allowable values for each of the oscillator 
components. 

2. Analysis of the General Tracking Circuits 
for Three-Point Tracking 

Notalion.—The notation used in the follow-
ing analysis is summarised below: 

col =low-frequency tracking point 
of the signal circuit, 

= high-frequency tracking point 
of the signal circuit, 

0,3 =third tracking frequency for 
signal circuit, 

= intermediate frequency, 

c» 2 

CO1 

OC 

c» 2 

(2)1 + 

Y 

L, Lo = signal and oscillator induct-
ances, 

G = incremental capacitance of each 
section of the ganged tuning 
condensers, measured from its 
value at signal frequency 0,2, 

Gmax = value of G at signal frequency 
COI, 

G 3 = value of G at signal frequency 
0,3, 

= capacitance in signal circuit at 
signal frequency (02, (G = o), 

T, = fixed capacitance in parallel 
with Lo, 

Tc = fixed capacitance in parallel 
with G in the oscillator circuit, 

P = oscillator padding capacitance. 

2(ot — P)  + 
OC2 (g -- 1) (CK -E 

p2 • 2(ot —P) I -I- (13 — 1) ± y) 
ot2 3 ± I ± 

  = value of r 
— 02 • 3 + P • 30t 

when 0,3 = ¡(0,1 0,2).* 

When the extreme tracking points do not 
coincide with the band limits, we need the 
following additional notation: 

01 '1 

«7'2 

oC 

G' max — 

=low-frequency limit of signal 
band, 

= high-frequency limit of signal 
band, 

to 2 
total incremental capacitance 
of each section of the ganged 
tuning condensers between sig-
nal frequencies, w'1, and (.0'2, 

T',Tc = T, To less the incremental 
capacitance of each section of 
the ganged tuning condensers 
between signal frequencies 0,2 
and 2. 

* The correction factor k, used in Part I, is 
related to p by the expression i — k = p2/a2. 
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Circuits.—The signal and oscillator circuits 
discussed in the following analysis are shown 
in Fig. 1. 
G represents the increment in capacitance 

of the tuning condenser from its value at the 
upper tracking frequency, (02, of the signal 
circuit. G„,„x is the value of G at the lower 
tracking frequency, w1, of the signal circuit, 
and G3 its value at the third tracking fre-
quency cv3. In the case where the extreme 
tracking frequencies coincide with the limits 
of the tuning band, G„,„, is equal to the range 
of the tuning condenser, and is a known 
quantity. We shall consider this case first, 
and will then show how the solution obtained 
can be applied to the more general case in 
which the extreme tracking frequencies do 
not coincide with the band limits. 

Fig. 1. Skeleton circuits on which the analysis 
is based. 

P is the padding capacitance in the oscil-
lator circuit. The trimming capacitance To 
includes not only the customary variable 
and fixed capacitances of the trimmers, but 
also components due to the capacitance of 
the ganged tuning condenser at signal fre-
quency w2 (its minimum capacitance if 0,2 is 
also the high4requency band limit), valve 
capacitances, and all strays, while Tx 
similarly includes the self-capacitance of the 
oscillator coil and all strays. T represents 
the total capacitance in the signal circuit 
when G is zero, and thus includes the capacit-
ance of the tuning condenser at signal fre-
quency w2 and the self-capacitance of the 
coil L, as well as strays. 

The Signal Circuit.—For the signal circuit 
we have 

L(G,„„ ox + T)w12 
LT(4,22 

giving immediately, 

T GIPIOX  
ct2 

and 
a2 

L — — 
Gmaxtuê 

.. (I) 

.. (2) 

for the components of the signal circuit. 

(4) 
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Also, in order to obtain G 3, the value of 
G at the third tracking frequency, which is 
required in the analysis of thé oscillator 
circuit, we substitute in the equation 

L (G3 ± T)(.032 = I 

the values of L and T from equations (3) 
and (4), and use the definition 

(0 3 

Y = 

obtaining 
ot2 y 2 

(,3 — G max 4, 4 • • 
y-ot- — I) •• (5) 

When the third tracking frequency is the 
arithmetic mean of the extreme tracking 
frequencies, i.e., 

= 1(w 1 ± w 2), 

so that 
y =('+a), 

equation (5) becomes 

3CC 

G3 = G „'" + cfc)3 

The Oscillator Circuit.--At each of the 
tracking frequencies, we have for the oscil-
lator circuit, 

Lo(w wi)2 P(G ± To I 

or 
P 

p2 

(6) 

P + G -i-- To I 

LoP2(w -3- (.,)2 

Thus, using the definitions of ig and n, the 
three equations for the oscillator circuit are 

P+ TL 
p2 Lop2(col wi)2 

P + Tc + Gums 

P + T, 

P2 n2L,P241 ± 0412 

= • • (8) 

= 0 

P + Tc + G 3 

P + Tx 
P2 132L0p2(wi ± 04)2 

,  = 0 
P + 7 c 

the value of G 3 being given by equation (5). 

• • (7) 

•• (9) 
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Since we have here only three equations 
but four variables (Lo, P, TL, and TO, the 
appropriate solution will consist of expres-
sions for three of these in terms of the fourth. 
It is apparent from the form of equations 
(7), (8) and (9) that we can obtain solutions 
in the form, 

P + TL 
p2 

= constant, 
p2L0 fn. (col, w2, CO3, w, Gmax) 

— fn. (0,1, (.02, cu3, cob Gmax) 

= constant, 
P + Tc = fn. (0,1, 0,2, 0,3, Gmax) 

= constant. 

These three equations will immediately give 
each of the other three components when P 
is known. This is not, however, the form 
generally required in practice, for it is usually 
the value of either Tc or TL that is first 
fixed by design considerations. On the 
other hand, the three relationships given 
above are of great value in calculating the 
change required in the other three circuit 
components when the value of one com-
ponent of the oscillator circuit is for any 
reason altered. This is demonstrated later 
in this paper. Also, as we have seen, 
solutions in this form can be most readily 
obtained from the original oscillator circuit 
equations. Thus we shall first solve the 

P + T, 
oscillator equations for   p2L0, 

P2 ' 
P + Tc, obtaining the constants in the 
relationships given above, and then from 
these derive equations giving P, TL, and Lo 
in terms of Tc, and again P, Tc and Lo in 
terms of TL, these equations being in a form 
, suitable for rapid computation. 

As a first step in solving equations (7), 
(8) and (9), subtract them in pairs to eliminate 
P + T, 

. By subtracting equations (7) and pz 

(9), we obtain 

LoP2(w1 a, .)2. (' 132) 

Gmos  
(io) 

- (P + (P + Tc + G,„„i) 

and on subtracting equations (8) and (9). 

I )LP2((.0 1  7,2 e 
G3  

(P + Tc)(P + Tc + G3) 
(II) 

Dividing equation (II) by equation (io), we 
obtain, since P + T, # o, 

(1 To\ 2 2 )71 (P — imaz 

= (1 +P -AG-3Tc) (P2 -- n2) 
or 

Gmoxfi2(7¡2 — 
P + To = 

or 

P + Tc = 

where 

Gmax (p2 ___ n2) __,12(p2 I ) 

G3 

G max 
— I 

(2 6(2) Gmax 
G3 

— I 

p2(,I2 I) 

Equation (12) gives the relationship be-
tween Tc and P. 
To eliminate I) and G 3 from the expression 

for r, we use equation (5) and the following 
relation, which can be readily derived from 
the definition of 77, 

y(I3 — I) + a — /3 

. . (12) 

17 = 

obtaining finally, 
a— I 

2(a — /3) 
(/3 +  — 1) (a + y) r — cc2 

R2 • +  2(a — f3) 
r  

(fi — 1)(r + y) 

If we denote by p the value of r when 

col ±  

then 

(03 — 
2 

ot2 3 + a  + 3P 

P = 3 + P.' + 3« • • 

To derive the relationship between Lo and 
P, we substitute equation (12) in equation 
(io), obtaining 

(14) 

roz 
(r —  Gmax LoP2 = p2 (0.,1 wil; 2 • 

• (i5) 

Finally, substituting the values of (P +Tc) 
and P2L0 from equations (12) and (15) in 
equation (9), we obtain the relationship 
between TL and P, 

P + (r — I) 432 — 
▪ (i6) 

P2 — Gmaz • re — 1) 
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The next step is to use these three relation-
ships to obtain a set of equations for P, TL and 
Lo in terms of Tc and a further set for P, T0 
and Lo in terms of TL. To obtain these equa-
tions in a convenient form suitable for com-
putation from charts, we shall make use of 
the values of the circuit components when 
TL is zero and again when Tc is zero. 
When T, = o, from equation (If)), P has 

its minimum value 

/32 — 
P min rp ded r . G,,,,,x (17) 

•  

and then from equation (12), To has its 
maximum value 

G 
(T max elmax =  

— 

When Tc = o, P and T, both have their 
maximum values, and from equation (12), 

and then from equation (If)), 

G  
(TL)mas = v(2 — I) 

From equation (12) we can obtain the 
relationship 

(i8) 

.. (19) 

Pmax P min + (T0) max • • 

and from (17), (i8), (19) and (zo) 

Pmax (1. L) max 

'min (1. 0)max 

. . (20) 

.. (21) 

. . (22) 

These relationships enable us to calculate 
any two of the quantities Pmax, 'min' 

(Tc),„«.,., and (n),„,,x when the other two 
are known. 

Using equations (17) to (21), we can 
express equations (12), (15) and ([6) in terms 
of P„,„,, P„„„, (To) mar' and (TL)max. Using 
equation (19), equation (12) becomes 

P = P.., — Tc .. (23a) 

Using equation (17), equation (16) becomes 

TL = (P — P„„n) 
I- min 

.. (24a) 

or using equations (21) and (23a), 

TL =  p P  11(TC) MaX l To (24b) 
ni tn  

Alternatively, equations (24a) and (23a), may 
be written 

July, 1942 

D e -1- \ P min [I /  min ± 4niJ (25) 
T, =_-- 'max — P • • • • • • (23h) 

Using equations (19) and (20), equation (15) 
may be written 

(P a.( 2  I (26a) 
Lo((02 wi)2 mp (TL),x 

or, from equation (22), 

L04 2 04)2 Pmin • P  max 

or, from equation (23a) Tc)inux • P2 

L0((02 wi)2 = 
_ Tc \2 

P„,,,„ 

(26h) 

.. (26c) 

The first group of equations, (23a) and 
(24), enable us to calculate P and 7-, when 
To is given, and we may then calculate 1,0 
from any convenient form of equation (26). 
The second pair of equations, (25) and (23b), 
enable us to calculate P and Tc when T, is 
given, and L0 may then be calculated from 
equation (26). We have thus achieved our 
aim of providing formulae by which the other 
circuit components may be rapidly calculated 
when either Tc or TL is given. 
A uxiliary Formulae when the Extreme 

Tracking Points do not coincide with the Band 
Limits.—The formulae given so far are all 
in terms of Gm„.i., the increment in capacitance 
of the tuning condenser between the tracking 
frequencies (02 and (01. If these frequencies 
are also the limits of the band, then Gmaz is 
the capacitance range of each section of the 
ganged tuning condenser and is known. 
It is, however possible to reduce the tracking 
errors by choosing the extreme tracking 
points somewhat in from each end of the 
band and, in this case, Gn,a is not directly 
known. Also the values of T and Tc, which 
represent the total capacitance across the 
tuning condenser at the highest tracking 
frequency, will now each contain a com-
ponent equal to the difference between the 
capacitance of the tuning condenser at 
the highest tracking frequency and at the 
highest tuning frequency. Thus, to apply 
the formulae already derived to this case, 
we need auxiliary formulae giving Gmax in 
terms of the total incremental capacitance 
of each section of the tuning condenser and 
giving the component mentioned above. 
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Using the notation given at the beginning 
of the analysis, we have for the signal circuit 

L(G',„„, T')(»'12 = I . . 
+ T412 = I. 

LT(022 = i . . 

LT'co'22 = I .. 

From these equations we obtain 

G'„,„, \(.02) • cc'2 — I 

T' = (4 cu 2 

) a) 2 

Equation (29) gives the required relation 
between G„,a , and G'„,„,, and then, having 
calculated Gm„, from this equation, we can 
proceed to use the formulae already developed 
to calculate L and T for the signal circuit and 
L0, P, TL, and To for the oscillator circuit. 
To obtain T' and T'c, we use equation (30) 
and the fact, already mentioned, that 

Tc — T'c = T — (31) 

(27) 

(I) 

(2) 

(28) 

(29) 

(30) 

3. Relations between Oscillator - Circuit 
Components 

liciore proceeding to illustrate the applica-
tion of the formulae developed in the pre-
ceding section to the calculation of com-
ponents in practical design problems, we 
shall consider certain conclusions that can 
be drawn from the foregoing analysis. 

Effect of change in one Component of the 
Oscillator Circuit on the Values required 
for the other Components.—For given values 
of the intermediate frequency and the 
tracking frequencies, and a given Gm„,, we 
have the three relations, 

P T0 = constant 

P 
— constant p2 

P24, = constant 

These relations are of great value in 
allowing the effect of a change in one of the 
oscillator components on the other three to 
be readily calculated. The change in which 
we are interested is often small and in such 
cases it is simpler to use the differential form 
of the above relations. If we denote by 
the prefix 6 a small change in the prefixed 
quantity, we have 

87.0 =— SP (32) 

ST, = (I + 2- 1-7, -7. ) SP 

= 2Lo 
LPL-0 p — • ein-
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• • (33) 

As an example of the use of these relations 
to calculate changes in circuit components, 
consider a circuit in which originally P = 510 
PiLF, 7.0 = 12 µIII', TL = 50 peF, and it is 
subsequently decided that T0 should be 
increased by 5 /Lg. The corresponding 
changes required in the other components are 

SP = — 5 peF 
87,L = (1 ioo) x 5 6 etpf 

5io 

SL0 2( — 5) 
510 

i.e., P should be decreased by 5 itiLF and TL 
by 6 p.p.F, while the inductance should be 
increased by 2 per cent. 

It is of interest to note that the changes 
required in the circuit components are 
independent of the values of the tracking 
or intermediate frequencies, as long as these 
are not also altered. 
When TL is small compared with P, 

equations (32) and (33) become, with suffi-
cient accuracy, 

= 0.02 

SP — 8Tc = 8T, • • (35) 
This equation shows that, for example, the 
effect of a change in self-capacitance of the 
coil may be compensated by increasing the 
padder capacitance by an amount equal to 
this change and decreasing Tc by the same 
amount, at the same time making the appro-
priate change in inductance as indicated by 
equation (34). 

Permissible Values for the Components of 
the Oscillator Circuit.—It is clear from the 
foregoing analysis that, for given values of 
the tracking frequencies and of the inter-
mediate frequencies, only a certain range of 
values is permissible for each of the oscillator 
circuit components. From equations (17) 
and (19), we have 

432 — 
/32 — r nui r G  .G x P " 

• — — 

from (18), 

o ≤ T rp2 — 
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from (20), 

o TL r(pG2—max i) 

and from (r5), (r7) and (r9), 

r(P2 —  L 
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(c) 
coil. 

Gmax(w2 ail) 2 ° 
(432 /)2 

r(P2 — I)Gmax(w2+ 04)2 

In practice, Tc and T, have a minimum 
value greater than zero, owing to the pre-
sence of minimum capacitance in the tuning 
condenser, self-capacitance in the coil, and 
strays. 

4. Calculation of Circuit Components 

+I.—Summary of Formulae 

Signal Circuit— 

= Gmax  

G maxW22 TW 22 

Oscillator Circuit— 

(a) General formulae for padding and 
trimming capacitances. 

(i) Tc given, 

P — P max —  Te = P,,,, + (T0)rnax —T0 
(23a) 

TL = [(Tc) max — Ted p max (24b) 
min  

(ii) T, given, 

Pmi° 
P = P"2".n (I.+ N/  pmin ) (25) 

— Pinar P — Pmin (To) max 

(b) Formulae when T, < < P. 

P = Pmin 7•L 

Tc = (Te)max — T,. 

The errors incurred in making this ap-
proximation are: 

error in P = —(n▪ )2 x roo per cent. 

T,2  
error in Tc = P x c T x roo per cent. 

— P 
(23b) 
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Formulae for inductance of oscillator 

Lo(l02 X Wi) 2 — 
('13maxY  I  

P ) • (Ti)mor 

'min Pmax I 
• p2 • (26) 

(Tc) max 

Auxiliary formulae when the outer tracking 
frequencies do not coincide with the band 
limits— 

G Mflz 

)2 2 / 
=_ (a)_ 2 G' .   . max 

W 2 2 — I 

—  T' = (—,- W2 )2 

• • T cu 2 
Tc — T'e = T — T' .. (31) 

Relations between 'max' 'min' (Tc)max) 

and (7-£),„„x, 

(29) 

Pma, = P,„,„+ (TO.. • • 
Pmax (TL)max 
P „," (Tc)„,„x • 

(30) 

4.2—Direct Computation 

The formulae for the components of the ' 
signal circuit obviously lend themselves 
readily to direct computation. To calculate 
the components of the oscillator circuit, the 
simplest method is first to compute p (or 
r, if the third tracking frequency is not the 
arithmetic mean of the other two), the 
expression for p being in a form suitable 
for logarithmic computation, and then to 

compute Pa,ax (=  G'  ) and (Tc)„,ax 
p — 

G max  ). The difference between these 
pf32 I 

immediately gives P„,i„, and the circuit 
components may then be readily calculated. 
The example given at the beginning of the 
next section shows that the total amount of 
numerical work involved in directly com-
puting the circuit components is relatively 
small. 

Care needs to be taken when /3' approaches 
its limiting values r or a. When ig is nearly 
equal to a, p becomes almost r and must 
be computed to a number of figures if 

P,„„x( =  Gm" ) is to be obtained accurately. 
P —1 

At low values of /3, P max. and (Tc) „,ax are 
almost equal, and must be computed to a 
number of figures to obtain their difference, 
P„„.„, accurately. 
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4.3—Computation with the Aid of 
Charts 

It would obviously simplify the calculation 
of the components of the oscillator circuit 
if charts were available giving the values 
of at least two of the quantities 

Pmtn Pmax (TO max , and 
(-; max: Gmax Gmax 

(any two of these being readily calculable 
from the other two). The provision of such 
charts is made possible by the fact that each 
of these quantities is a function of a, /3, and y 
only, so that, if the value of y is chosen, 
charts may be drawn of each of these quan-
tities against /3 with a as parameter. Such 
charts are provided for the case most common 
in practice, in which the tracking frequency 
is the arithmetic mean of the extreme 
tracking frequencies, so that r = p. Charts 

C) a are given in Figs. 2 and 3 of (Tmx and 
G max 

Pmin respectively for values of a of 1.5, 2, 
"max 
2.5, 3 and 3.5, ig varying continuously from 
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I to cc. P min has been chosen in preference 
to P max, as the latter can be readily and 
accurately derived from the formula 

( Ty) ma, 

G max 

0-55 

0.50 

0.45 

0.40 

3 0.35 
o 

0.30 

025 

0-20 

1 3 e 1.0 
o 0 )-- 

0 610 

N.,...........„. 

1.2. 14 1.5 

C5 2.0 

(a) 

0..2 .5 

..._, 
I 0 5 20 

Fig. 2. (a) Chart giving the value of (Tc) rnar 

signal frequency ratio a equal to 1.5, 2.0 and 2.5 respectively, third tracking frequency being 
equal to mean of extreme tracking frequencies. (6) Chart similar to that of (a) for a --- 3.0 and 3.5. 

25 

Pmax = Ptnin (Tc)max 

while the calculation of 'min from P x. and 
(Tc)max involves, at small values of /3, the 
subtraction of two nearly equal quantities, 
with consequent inaccuracy. Although 
(n)max could be calculated from (Tc)maz 
and P min, it has been considered convenient 
to include in Fig. 3 curves giving the value of 
(TL)max 

G max • 

When using the charts, the procedure is 
to obtain from them the values of 

(TO max Pmin , and (TL)max 

G max ' Gmax Gmax 

for the appropriate values of a and /3 and 
then continue as in direct computation. 
The use of the charts, as well as facilitating 
calculation, has the additional advantage 
that the allowable range, P,„; to P„,ox, of 
the padding condenser and the values of 

0.24 

2,2 

0-20 

oie 

0• 16 

0 - 14 

0- 12 

0-10 

0 013 

(b) 

a .430 

Œ3 S 

I 0 S 20 25 30 
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3-S 

in terms of the oscillator-frequency ratio /3 for the 
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(T  0 ) max and (T,)„,„, are obtained imme-
diately. The designer can estimate the 
values of (Tc) mi„ (determined by the values 
of the minimum capacitance of the tuning 
condenser and the self-capacitance of the 
coil respectively, together with strays and 

20 

lo 
e 
6 

4 

0 

0 

o 

o 

01 
0 

10 

20 

4 

3 

2 

- 

---•-‘01)hoa 
---\ 

(a) 

a-20 

PMIN 
GmAx Gut.* • 

.  
‘ \ I 2•I 5 1 

4- 

a •2.6 
_._ . 

-_-: a- 6 

a-• 30 

, 
.. 4.C.111 

- -3 

II 2 13 I 4 I 5 

• .... 

• 

1 1 1 

a.3 • 
-4 

04  t . 
4 4  t% Li MAX '  

02--- Gm"  
_;_ ....   
_ 

3 
0 Oti -  

2 0 21 22 23 24 25 21  6 2' 28 29 30 

A 

valve capacitances) and thus knows the 
allowable range of each of the condensers 
and has all the information necessary to 
decide the most advantageous arrangement. 
In designing multi-band receivers, it is often 
very convenient to be able to determine 
quickly the permissible range of the padder 
and trimmers on each band before deciding 
on the actual arrangement to be used. 

4.4—Accuracy Using Charts 

When the charts are used for computing 
the actual component values, the accuracy 
of the final results depends on how closely 
the value of a, the ratio of the extreme 
tracking frequencies, in the problem under 
consideration approximates to one of the 
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values fot which a graph is provided. In all 
the numerical examples given in which 
charts are used, the ratio a has one of the 
values for which a curve is given, i.e., 1.5, 2, 
2.5, 3, or 3.5. In such cases, the values of 

(T )max P max and (T L) max 
Gam, Gma ., Gnu's 

can be read from the charts with an accuracy 
of 2 per cent., and accordingly Pmi „, Pmax, 
(Te)m„, and (TL)max are known correct to 
2 per cent., if Gmax is known accurately. 
Consideration of the formulae given in the 
first section and of the numerical examples 
shows that, when TL or Tc is given a prac-
tical value, P and either Tc or TL are ob-
tained with an accuracy of about 3 per 
cent. and La with an accuracy of about 6 per 
cent. by using values obtained from the charts. 
These accuracies are sufficient in practice. 

31 32 3 

Fig. 3. (a) Chart giving 

the values of (con-

tinuous curves) and 

T(L) max (broken curves) 
G mat 

in ternis of the oscillator-
frequency ratio fi for 
various values of the 
signal-frequency ratio a. 
Range of f3 = i to 2. 

Third tracking fre-
quency equal to mean 
of extreme tracking fre-
quencies. (b) Chart 
similar to that of (a) 
for valises of fi ranging 

from 2.0 to 3.5. 

Many cases arise, however, in which the 
value of ex is not one of those for which a 
curve is given, and to make use of the charts 
it would be necessary to interpolate between 
curves. In this process considerable accuracy 
is lost, as the variation with a of the quan-
tities graphed is by no means linear. In 
some cases it may be practicable to alter 
the position of the tracking frequencies 
slightly to make a conform with one of the 
curves. Otherwise the only way of obtaining 
accurate values of the circuit components 
is by direct computation. 
The charts are still of value, however, in 

two respects. First, they provide a useful 
check on the results obtained by direct 
computation. Secondly, they still allow 
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-the limiting values of P, Tr, and TL to be 
estimated with fair accuracy, providing 
useful design information before any actual 
computations are carried out. 

5. Numerical Examples 
5.1.—Direct Comp:fiat:on 

Broadcast band, T, =- o, extreme tracking 
frequencies not coincident with band limits 

Total frequency coverage = 540 — 1,700 
kc/s. 
Extreme tracking frequencies = 700 and 

1,500 kc/s. 
Arithmetic-mean tracking frequency = 

I(700 1,500) --- 1,100 kc,'s. 
Intermediate frequency = 455 kc,'s. 

G'm„ = 420 µµF 

1,500 
= = 2.143 

700 

= 1,500 455 
P  700 + 455 

To-calculate G,na z, we have 

1.093. 

1,700 
2' - =- 3.148 

540 
therefore from (29) 

(1.7o0'2 2.1432 —  
Gmax •1,500 3.1482 — 

X 420 = 217 µµli 
Signal Circuit— 

T =  217  
2.1432 — 1 

therefore 
T, .(1,500)2 x 

\1,700 

— 60 µIll.: 

60 = 47 tip.F 

10 12 
L = 60 x 4772 x 1,5002 106 

from (3) 

from (30) 

henries 

from (4) 
• = 188 µH. 

Oscillator Circuit-

2.1432 5. 143 6-079 = 1.437 
P 1.6932 4.693 7.429 

P inal I = -= 2.29 
p — I 0-437 

(Tc) max 

Gmax --- 4 2 — I 1.437 / 1.693e — 
= 0.321 
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therefore 

I)min --=• 2.29 — 0.32 = 1.97 from (21) 
max 

hence 

Pmin = 217 x 1.97 = 427 ittLF 
and• 

(Tc)„,„ = 217 x 0.321 -= 70 laide. 

Since TL = 0, P,„", = P, the value of 
padding capacitance required. To obtain 
T'e we have 

— T'c = T — T' = tio — 47 = 13 
from (3!) 

therefore, since (Tc)„,„„ = Tc 

T'c =- 70 —13 = 57 µµF. 
Also 

Prnin • lima: 
(Tclm„I• • P2(w2 + W1)2 

Prnin (To)max 

Pmin(TC)maz • (W2 (4 2 

when P = Pmi „, and using (21) 

427 + 70 ¡on  
427 • 70 47r2(1,500 +455)2 x toe 

henries 
= iioH. 

5.2.--Computation with the .4 id of Charts 

(a) Short-wave band, T, = o, extreme 
tracking frequencies coincident with band 
limits— 

Total frequency coverage ---- 7.67 — 23 
Mc s (13 — 39 metres), 
Extreme tracking frequencies = 7.67 and 

23 Mc s. 
Third tracking frequency = (7.67 + 23) 

-= 15.34 Mc s. 
Intermediate frequency --= 455 kcis. 

= 420 µµF 

23  
a = 7.67 = 3 

23 +  0.455 
P = 7.67 4- 0.455 = 2.887 

Circuit— Signal 

420  
— 32 — r — 52.5 Fide 

10 12  
L — henries 

52.5 .47/2 7, 232 
=---" 0.91 H. 
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Oscillator Circuit. —From the charts, 

P,„ ig = 17.0 X 420 = 7140 jiliF 

(Tc),„, = 0.127 X 420 = 53.3 eied:, 

and, since T = o, these are the required 
padding and trimming capacitances. 

Also 
L 7193.3 x 10 12 
° 7140 x 53.3 

X   ., 1I enes 
4r2 x 23.4552 x Io" 

-= 0.87 H. 

(b) Broadcast band, T, = 0, C.11 re'MC track-
ing frequencies and coincident 'with band 
limits— 

Total frequency 
kc/s. 
Extreme tracking frequencies = 750 and 

1,5w kc/s 
Third tracking frequency = 4.(75o 1,500) 
1,125 kc/s. 

Intermediate frequency = 455 kc s. 

fl 

coverage = 540 — 1,700 

= 420 ilea: G .tnar 

1,500 
=  = 2.00 

750 

1,500 ± 455 = 1.623. 
75° + 455 

To calculate G„, gx, we have 

, 1,7m  
-= =3.15 

540 
therefore 

G  t 

(Ico ^o; 
?Na 

22 

1,500 3.15 2 — 1 

X 420 -= 181 //id'. 

Circuit— Signal 

T =  1 
2'. — I 

= 60.3 tied: 

therefore 

T, = \ (1,500)2 X 00.3 
,1,700 47 FLYF 

L = 60.3 x 41r2 I Ø12  x 15002 x 166 henries 

-= 187 µH. 

Oscillator Circuit.—From the charts we have 

Pmin = 2.24 X 181 = 405 ¡Le 

(To) = 0.380 X 181 = 09 1.414F. 
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Since TL = 0, „„.„ is the padding capaci-
tance required. To obtain T' I T', .1"c• 1 ritax, 
we have 

— T = T — T' -= I3qLF 

therefore 

Also 
T' = 50 121.41:. 

L =- 405 ± 09   
405 x 09 .4r- X 19552 :• 106 

= 112 H. 

(c) Long-ware band, T, 0, extreme fre-
quencies coincident with band limits-- - 

Total frequency coverage — 136 — 340 
kc/s. 
Extreme tracking frequencies = 130 and 

340 kc/s. 
Third tracking frequency =- ;¡(136 ± 340) 
238 kc/s. 
Intermediate frequency = 755 kcis. 

420 pol: 

340 2.5 

I 36 

p 340 ± 755 
.(.) + 755 - 

10 12 

Signal Circuit— 

.420  
= So 14µF 

2.52 — 

10 12  
L = g henries 

So x 4e2 X 3402 X 10- 

= 2.74 ;n11. 

Oscillator Circuit—From the charts 

— 0.219 X 420 -= 92 1941; 

— 0.286 :‹ 420 = 120 NA'. 
Pm e n 

(TO max 

Therefore 

P ?MIX 
Also 

=- 92 + 120 =- 212 

(1. L) ?nor = 0.050 X 420 = 273 µIll:. 

Case I.—Trimming capacitance across 
ganged condenser, T, = self-capacitance of 
coil = lo µµF — Since 7-, < < P, the ap-
proximate formulae of equation (35) can 
be used, and we have 

To = 120 — lo = 110 

P = 92 + 10 = 102 µid: 

and from (26a 
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212 2 
L 

273 >( er21012 

- 102 X 10952 X 106 

henries 

= 334 itH• 

Case II.—Trimming capacitance across 
oscillator coil, T = minimum of ganged 
condenser ± stray capacitances = 15 

P - 212 — 15 = 197 i.te 

197 , 
T, = — X (120 — 15) = 225 piLF 

92 
from (24b) 

21', 2 1012 
Lo x   \I97 273 x .p-r2 x 10952 x 106 

= 89.6 H. 

Case III.—Tc fixed at 70 ileF— 

TL 

Lo 

= 212 — 70 =- 142 ;lit& 

142 
= — (120 — 70) = 77 ¡tiff' 

92 
212)2 1012 

- 142 273 X 4.2 X 10952 X 106 

172 µH. 

6. Effect of the Position of the Trimmer 
on the L C Ratio of the Oscillator Circuit 

In some designs it is convenient to connect 
part or all of the oscillator trimmer across the 
coil rather than across the tuning condenser. 
The last numerical example in the preceding 
section shows clearly that such a procedure 
will seriously decrease the LIC ratio of the 
oscillator circuit on low-frequency bands. 
In this particular example, the change in 
position of the trimmer from across the 
tuning condenser to across the coil results 
in a decrease of Lo from 334 µH to 89.6 
µII, thus decreasing the LIC ratio of the 
circuit, which is proportional to L2, by a 
factor of 14. The presence of self-capaci-
tance in the coil similarly decreases the L/C 
ratio. 
. That the LIC ratio will always decrease 
when TL is increased can be seen from an 
inspection of the formula for the oscillator 
inductance 1.0, which gives 

Lo oc . 

When T, is zero, P is a minimum and hence 
Lo is a maximum, and as TL, increases, P 
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increases and Lo decreases, with correspond-
ing decrease in the LIC ratio of the circuit. 

At high frequencies, the ratio of (1-0) max 
to (L0) min is considerably less than at lower 
frequencies, and hence the LIC ratio is less 
dependent on the position of the trimmer. 
For example, as against the possible change 
of 14 times in the LIC ratio on the long-wave 
band, the corresponding change in the broad-
cast band is only 1.4 times and in the short-
wave band only 1.02 times. 
Thus we may conclude that, although the 

presence of capacitance directly in parallel 
with the oscillator coil has little effect on 
the LIC ratio of the circuit at high fre-
quencies, at low frequencies such capacitance 
seriously decreases the LIC ratio and should 
be avoided. This involves winding the 
oscillator coil in such a manner as to mini-
mise its self-capacitance, and placing all the 
trimming capacitance in the oscillator circuit 
directly in parallel with the tuning condenser. 
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APPENDIX 

The Maximum Number of Frequencies at which 
Exact Tracking may be Obtained 

Fer the signal circuit we have 

G T — • • 
Lw2 

.. (36) 

and for the oscillator circuit at the tracking fre-
quencies, 

P(G T c)  
Lo(cu cu,) 2[TL P±G± Te (37) 

The values of w that satisfy equations (36) and (37) 
simultaneously are the frequencies at which exact 
tracking will occur. 

It is obvious from the form of equations (36) and 
(37) that, on eliminating G between them, we obtain 
a quartic in w, the four roots of this quartic giving 
the tracking frequencies. Thus it might appear 
that exact tracking can be obtained at four fre-
quencies. It remains to be seen how many of these 
roots are real and positive, i.e., how many corre-
spond to physically realisable frequencies. 

If we put 

P TL 
— a, P+ T0—Tb,= 

P21.0 

we may write equation (36) in the form 

a   
b G T (to ± (42' 

Substituting for (G ± T) from equation (36) and 
collecting powers of co, we obtain the equation of 
the quartic in the form 

Lcu4(1 — ab) ± 204.0,3(1 — ab) 
▪ w2 [Lon2(t — ab) + Lbc — (4)— zatuoii 
▪ c — aws2 o •' • • (38) 

It is apparent that in this equation the coefficients 
of w4 and 0,3 have the same sign, i.e., the sum of the 
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four roots of the equation must be negative, and 
therefore at least one of these roots must be nega-
tive and correspond to a physically unrealisable 
frequency. Thus exact tracking can never be secured 
at more than three frequencies, even with the very 
general oscillator circuit considered in this paper. 

It has already been shown in the body of the 
paper that, provided certain conditions are fulfilled 
as to the values of the circuit components, exact 
tracking can be obtained at three frequencies, i.e., 
the values of a, b, and c can be so chosen that 
equation (38) has three real and positive roots. 
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Book Reviews 
Short-wave Radio 

By r. H. RLYNER. Pp. xiv + 186, with 97 
Figs. Sir Isaac Pitman & Sons, Ltd., Parker 
Street, Kingsway, London, W.C.2. Price 
fos. 6d. 

This is the third edition of a book first published 
in 1937. Certain details have been amended, the 
chapter on receiver design has been expanded and 
a separate chapter has been devoted to frequency 
modulation. The book represents an attempt to 
present a non-mathematical résumé of the short-
wave position and forms a companion volume to 
the author's Modern Radio Communication. Such 
a non-mathematical treatment of the subject has 
obvious limitations but references are always given 
to books and papers to which the reader can turn 
for more detailed information. After discussing 
the classification of short, ultra-short and micro-
waves, their propagation is considered, then aerials, 
feeders, aerial arrays and receiving aerials are 
described with the aid of a large number of diagrams. 
Short-wave transmitters are then discussed with 
the usual amplitude modulation and such variants 
as suppressed carrier working. Then follow chapters 
on short-wave receivers, ultra-short waves, fre-
quency modulation and micro-waves. The book is 
prefaced by a glossary in which the author says: 
" It has been assumed that the reader has a good 
working knowledge of ordinary theory. Some 
of the more specialised terms, however, are briefly 
elucidated." After which one is surprised to find 
that the first of these highly specialised terms is 
" A.C. alternating current, i.e. a current which 
flows first in one direction and then in the other, 
usually changing in a rhythmic manner," to be 
followed later by " Earth's Field. The earth 
behaves as a huge magnet, etc." One wonders 
what the author considers " a good working know-
ledge of ordinary theory." The treatment of fre-
quency modulation is not at all satisfactory. The 
author says " Two possibilities exist. We can— 

" (a) Vary the carrier frequency by an amount 
equal to the modulation frequency desired. 

" (b) Vary the carrier by a given percentage at a 
rate depending on the modulation frequency 
desired." 
The first method is too delightfully simple ; if 

the carrier frequency is 106 and the modulation fre-
quency 1,000, the carrier frequency is varied 
between 1,00f,000 and 999,000, irrespective of the 
depth of modulation which apparently is ignored. 
The second method is not quite so bad, although 
there is no suggestion in the above description, 
nor indeed anywhere in the section in which it 
occurs, that the given percentage may be made 
to depend on the depth of modulation. This factor 
is first mentioned in the following section in which 
Armstrong's Frequency Modulation System is 
described, and where it is stated that the change 
of frequency is proportional to the amplitude of 
the modulation. This is then followed by the 
amazing statement that " the rate of change of 
frequency was dependent on the modulation 
frequency, being actually inversely proportional to 
the modulation frequency." The italics are ours. 
Hence the higher the modulation frequency, that 
is, the shorter the duration of the interval during 
which the change of carrier frequency has to take 
place, the lower the rate of change. This is then 
contradicted in the following section on " methods 
of frequency modulation," where it is stated 
correctly that " the rate at which the deviations 
occur will obviously depend upon the frequency 
of the modulation, being relatively slow at low 
modulation frequencies and rapid at high fre-
quencies, which is, of course, direct and not inverse 
proportionality. 
The book is well illustrated and well produced. 

G. W. O. H. 

The Behaviour of Slow Electrons in Gases 

I k- R. H. HEALEY, D.SL ., and J. W . REED. l'p. 
with 39 Figs. Published by Amalgamated 

Wdeless (Australasia), Ltd. 205. Distributed in 
Great Britain from the offices of Wireless ll'orld 
and Wireless Engineer, Dorset House, Stamford 
Street, London, S.E.1. 

This book has the sub-title " An account of 
diffusion methods together with a comparison 
between results obtained by these and by various 
other methods." The authors, who are both 
associated with the Amalgamated Wireless Valve 
Co. of Australia, discuss the work of the last twenty-
five years on such problems as the mean free paths, 
average energy losses and probabilities of attach-
ment of electrons moving through a gas with 
energies not exceeding a few electron volts. Atten, 
tion is mainly focused on the diffusion methods 
developed by Townsend at Oxford and by Bailey 
at Sydney, but other methods are also briefly 
described and discussed. The final chapter is 
devoted to the motion of electrons in alternating 
fields and such ionospheric problems as the Luxem-
burg effect and the effect of thunderstorms on the 
ionosphere. This final chapter will be of special 
interest to those concerned with the propagation 
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of radio waves ; it serves to emphasise the practical 
importance of the subject. The authors have 
endeavoured to make the presentation sufficiently 
complete and straightforward to prove of value to 
the general physicist and to final year physics 
students. The book is well illustrated, the results, 
wherever possible, being represented by graphs. 
Numerous references are given to original papers 
and there is a very comprehensive bibliography. 
Those who are interested in the mechanism of 

the ionosphere will welcome this critical survey of 
the mass-of material which has accumulated during 
the last twenty-five years, much of which is only 
available in the original communications. 

G. W. O. H. 

Alternating Current Electrical Engineering 

By PHILIP K EMP. Pp. IN • 617, with 425 Figs. 
Macmillan & Co., Ltd., St. Martin's Street, London, 
W.C.2. Price 18s. 

This is the sixth edition of this well-known book 
first published in tot8. It is an excellent textbook 
covering the alternating current principles required 
by students preparing for the National Certificate 
Examinations or for the B.Sc. degree. The author 
explains that the success of the earlier editions 
has led him to expand the original work but without 
departing from the general plan of adhering to 
principles rather than describing particular types 
of machinery and apparatus. Every important 
type of machine and apparatus is considered. 
Transmission is not included ; in fact, the words 
line, cable and transmission do not appear in the 
index. 
A number of designs of transformers, generators 

and motors are worked out in detail. Considerable 
attention is devoted to power factor control, 
protection of a.c. systems, transients, etc. In 
dealing with symmetrical components the author 
makes a mistake. In Fig. qg the lettering of the 
three vectors is changed to make the negative 
phase sequence, but the arrow showing the direction 
of rotation is also reversed, thus restoring the phase 
sequence to the positive order, viz., a, 13, c. One 
can do either of two things to indicate the change 
from positive to negative sequence ; one can leave 
the direction of rotation unchanged but change 
the vectors a, b, c, to a, c, b, or one can leave the 
vectors unchanged but reverse the direction of 
rotation, but one must not do both. Anothcr 

V I 

X IV B 

VG Isv 

(b) 

point, which is to some extent a matter of taste, is 
the sign employed when splitting up admittance 
into conductance and susceptance. The author 
writes Z = R + jX but Y --- G — jB. Now there 
is no real reason for making this strange assumption 
about the two components of Y. Just as we write 
V -= IZ =/(R + jX) knowing that X can be 
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either positive or negative, Fig. (a), so we can write 
I - l'Y ill) knowing that B can be 
either positive or negative, Fig. (b). 

If in Fig. (a) X is inductive, the voltage will lead, 
//X will be above the base line as shown and we. 
Must write X — tul., whereas if it is capacitive, 
the voltage will lag, /jX will be below the base line 

and we must write X — — If in Fig. (b) X 
abC 

is capacitive, the current will lead, I'd? will be above 
the base line, as shown, and we must write 13 = 
whereas if it is inductive, the current will lag, 
l'jll will be below the base line and we must write 

B — — . The reason why some people write 

Y --: G —pli is because they wish to avoid this 
change of . sign, but a study of Figs. (a) and (b) 
shows that on changing over from the impedance 
to the admittance conception, there is not merely 
a turning upside down of the reactances but there 
is also a change of direction or sign. The suscept-
ance is not really the reciprocal of cuL but of jcut. 

which is equal to j — .«71 . One might be tempted 

to say that the author on p. 568 proves the correct-
ness of G — ill, but this is not so, for instead of 
writing 

[  R X  
I =E 

112 + X2 - R2 + X2 E 

he could have written 

r  
I " Lw  X 2] E 

which is in keeping with what we have said above 
about the necessity for changing the sign of X when 
passing from Fig. (a) to Fig. (b). 

G. W. O. H. 

Standard for Soft Solders 

A WAR emergency revision of the British 
Standard, 135 216, which deals with the 
composition of soft solders, has been issued 

by the British Standards Institution at the request 
of the Non-Ferrous Metals Control in order to 
effect economy in tin. The Specification, which is 
obtainable from the Institution, 28, Victoria Street, 
London, SAVA, at 2S. 3d. (including postage), 
is accompanied by a memorandum which recom-
mends various methods of economising in the use 
of solder. 

Unnecessary Paper Hoarding 

TO avoid the retention of documents for an 
unnecessarily long period by those who have 
an exaggerated idea of their legal importance, 

the Waste l'aper Recovery Association, 154, 
Fleet Street, London, E.C.4 (Telephone: Central 
1345), recently issued a leaflet on the subject. 
Written by two leading chartered accountants it 
gives advice on the length of time for which docu-
ments of various types should be retained. 
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Tropical Climate and Telecommunication 
Technique * 

THE tropical climate may be sub-
divided into three: the jungle climate, 
in which the air rises and causes the 

formation of heavy clouds and permanent 
heavy rains; the climate of the deserts in 
which the air descends, prevents the formation 
of any clouds and causes drought ; the third 
climate exists in the intermediate region 
where it is raining periodically owing to 
monsoon and trade-winds. The amount 
of humidity in the atmosphere at a particular 
place is dependent upon the amount of rain, 
and on the situation of the place relative to 
the coast. Near the coast the sea causes a 
comparatively high amount of humidity, 
even if no rain occurs. 
The atmospheric humidity is the most 

important factor influencing electro-tech-
nical equipments, and in particular tele-
.communication equipments. For this reason, 
in Germany the relative atmospheric mois-
ture content in automatic telephone ex-
changes is kept between 45 and 75 per cent. 
This condition can easily be complied with 
in our climate, but is difficult in tropical 
climates. In tropical climates where it is 
permanently or periodically raining, the 
moisture content may reach, particularly 
at nights, go per cent., while in dry region's 
the moisture content may fall to 2 or 3 per 
cent. The conditions within enclosed rooms 
are similar to those of the open air, except 
that the variations are somewhat smaller 
and delayed. 
Extreme moisture conditions may cause 

mechanical, chemical and electrical faults. 
Mechanically: Insulating material, which 

is sensitive to moisture, may warp and may 
thus cause current conducting metal paris 
to become loose or dislodged. 

Chemically: A high degree of moisture 
may cause corrosion, leading to an increase 
of contact resistance, or even to an inter-
ruption of contact. 
Under the influence of increased atmos-

pheric humidity an insulating sheath made 

* Extracted by Dr. Walther Wolff from a paper 
by W. M. H. Schulze (A.E.G. Laboratory, Berlin), 
published in E.N.T.. June 1941, Vol. 18, No. 6. 

of fabric lacquered with oil becomes sticky, 
softens and finally the oil may run out. 
The insulation of the fabric may be so 
reduced that leakages, or even short circuits, 
occur. Simultaneously, the increased acidity 
of the remaining fabric may cause corrosion. 
Insulating sheaths impregnated with cellu-
losic lacquers have proved to be satisfactory. 

Electrically : The insulating resistance of f 
insulating materials is decreased bv atmos-
pheric humidity. For this reason, wires 
insulated by silk, cotton, wool, or wax, are 
unsuitable for tropical climates, while wires 
using cellulosic acetates have proved to be 
satisfactory. 

Not only hygroscopical fibrous materials 
used for the insulation of wires are affected 
by an increased atmospheric moisture con-
tent, but also many solid, dense and homo-
geneous insulating materials. In such cases, 
the resistance often decreases very slowly. 
In this respect an interesting effect was 
observed. When a plate of insulating ma-
terial type S* has been subjected to moisture 
for a considerable time, its insulation de-
creases, but when it is subsequently dried 
it assumes approximately its original insulat-
ing resistance. When now subjected again 
to the influence of increased humidity, the 
insulation decreases in a much shorter- time, 
the time being the shorter the longer the 
material was subjected to moisture in the 
preceding treatment. This effect was ob-
served on materials consisting of phenoplast 
and sawdust. Such materials, therefore, 
cannot be recommended for use in tropical 
climates. They should be replaced by 
plastics, particularly such comprising aniline, 
resins, and polyvinylcarbazol, which are 
known in Germany Under the trade marks 
" Iganil," " Cibanit " and " Luvican." 

Similarly, the dielectric losses of insulating 
materials are dependent on the moisture 
content. Alterations of the dielectric losses 
influence, particularly at high frequencies, 
the damping of resonant circuits in connec-
tion with which the materials are used. 
Fig. i shows that aniline-resin and " Luvi-
can " are much more advantageous than the 

1 
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! normally used pressed materials Type S 
t and Type S*. 
r • In many cases the behaviour of the in-
sulating resistance permits conclusions to be 
drawn with regard to the alteration of the 
loss angle, but this is not always true, since 
there exist cases where the insulation 
resistance decreases while the loss angle 
remains substantially constant. On the 
other hand, the loss angle may vary while 
the insulation resistance remains constant. % 
For example, in a particular case it was 
found that when a rubber-insulated wire 
was exposed for a considerable time to ioo 
per cent. humidity, the insulation resistance 
remained substantially constant, while the 
loss angle increased quickly during the first 
month, and then decreased. The reverse 
: occurs when the rubber insulated wire is 
1 subsequently subjected to dry air. In this 
, case, the loss angle first continues to increase, 
; reaches a maximum value and then decreases. 
1 The capacitance of the rubber insulated 1 wire increases permanently. This is of 
importance, particularly with high frequency 
, where variations of capacitance and dieleè-
I tric loss may cause alterations of the resonant 
ifrequency and of the selectivity. 1 
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Fig. 1. The variation of loss angle at 800 c s of 
several pressed materials with the time of 
exposure to loo per cent. relative atmospheric 

humidity. 

ir Since it is impossible to use only insulating 
bmiterials which are independent of the 
'moisture content of the atmosphere, it is 

necessary to protect coils, condensers and the 
like against moisture in order to keep the 
electrical values sufficiently constant. As 
Fig. 2 shows, the usual protection by lac-
quering, impregnating or covering causes 
only a certain delay, and thus gives but 
little protection. 
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Fig 2 11 tilation of different paper condensers 
when eip ,sed to 8o per cent. relative atmo-

spheric humidity. 

In order to meet the high requirements in 
constancy, condensers and the like should 
be enclosed in air-tight boxes of glass, 
ceramic, or the like. 
A further essential climatic feature is the 

deposition of dew which causes corrosion 
of metal and influences certain non-metallic 
materials, such as wood. Near the coast 
dew appears on 150 to 250 days of the year. 
The deposit of dew is much larger than in 
non-tropical regions. The dew starts falling 
before midnight and sometimes even in the 
early hours of the evening. 

Very important is also the temperature 
in tropical regions. In the moist jungle 
climate the temperature rises very seldom 
above 35 deg. to 40 deg. C., but may occa-
sionally reach 65 deg. C. These temperatures 
are the real air temperatures which bodies 
assume in the shade. However, if the con-
ditions are unfavourable, and there is no 
protection against sun rays, temperatures 
up to 70 deg. C. may occur. 

It is fortunate that, in general, the high 
temperatures do not coincide with high 
values of atmospheric moisture content. 
When at a certain place the moisture content 
rises the temperature falls. This is im-
portant, since at high temperature and with 
a simultaneous high relative moisture con-
tent insulating and other materials are much 
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more quickly and intensively affected as 
shown in Fig. 3, from which it can be seen 
that the sample of pressed material Type S 
in a room kept at tropical conditions de-
teriorated at 40 deg. C., much more quickly 
than the sample which was kept at about 
'20 deg. C. in moist air. 

The temperatures given above refer to air 
at about 1.5 to 2 metres above earth. 
Towards the earth the air becomes warmer, 
the highest temperature exists at earth 
level where the temperature can rise to 
about 8o deg. C. 

Bodies which are directly subjected to 
sun rays can assume much higher tem-
peratures. The temperature depends on the 
quality of the body, its size and colour and 
also on existing wind condition. It may be 
assumed that temperatures of such bodies 
may be 30 deg. to 40 deg. C. higher than the 
air temperature in the shade. 
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Fig. 3. Loss angle at 800 c Is and specific in-
sulation resistance of pressed material Type S 
when exposed to different conditions of moist air. 

It is advisable to give apparatus and 
arrangements which are permanently or 
often exposed to sun radiation in the open 
air a light-protective colour. Nevertheless, 
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one should reckon with maximum tem-
peratures of 8o deg. C., and therefore no 
materials should be used for insulating 
purposes with a lower heat resistivity than 
at least 90 deg. to ioo deg. [This is probably 
the temperature difference per cm. for a 
heat flow of I calorie per cm2 per second], 
and no impregnating materials with a melt-
ing point below gcs deg. C. Moreover, suffi-
cient space should be allowed for the thermal 
expansion of condensers, coils and the like. 
If possible, artificial ventilation should be 
provided for. 
The temperature within the earth near its 

surface may reach 30 deg. to 35 deg. C. 
Temperature variations are also of im-

portance. In rainy regions, the variations 
may amount to io deg. to 15 deg. C., and in 
dry regions, up to 25 deg. C., and sometimes 
even to 30 deg. C. or 40 deg. C., particularly, 
near the earth's surface. The earth's surface, 
and objects, which are during the day sub-
jected to direct sun radiation, and cool off 
during the night, show the highest tem-
perature variations. Therefore, even in 
rainy climates apparatus in the open air is 
subjected to considerable temperature differ-
ences. In dry climates temperatures down 
to io deg. C. may occur during the night. 
Therefore, impregnating and the like sub-
stances must not show any inclination to 
form cracks at such low temperature. The 
influence of temperature variations upon 
electric and magnetic qualities has to be 
carefully considered. Generally speaking, 
the insulation resistance decreases exponen-
tially with increasing temperature. There-
fore, it is necessary to raise the general 
insulation level so high that when the 
insulation is decreased by a rise in tempera-
ture, the necessary minimum insulation is 
maintained even at maximum temperature. 

More important than the insulation re-
sistance is in most cases the loss angle. 
Dielectrics with only, or mainly, conductivity 
losses such as glass and ceramics, show in 
general more or less increasing loss with rising 
temperature. The temperature character-
istics of insulating materials comprising 
polarised molecules are more complicated. 
With these materials, in addition to the 
pure conductivity losses, there are frictional 
losses owing to resonance oscillations of 
polarised groups, atoms or molecules, accord-
ing to the theory of Debt-e. Compared with 
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materials consisting of non-polarised mole-
cules or such with low dipole momentum, 
, such as ceresine, polystyrene, polyvinyl-
, carbazol (" Luvican,") materials having 
polarised groups or molecules may have very 
bad dielectric qualities within a certain 
range of temperatures, and may show large 
variations with change of temperature. The 
range of temperatures over which, at a 
certain frequency, such dipole losses occur, 
is displaced towards higher 
temperatures when the fre-
quency increases. When 
using such insulating ma-
terials, care has to be taken 
that within the range of 
frequencies for which the 
material is to be used the 
maximum of the dipole 
losses and thus the range 
of maximum alteration of 
e falls outside the working 
temperatures. Fig. 4 shows 
how it is possible, for ex-

Fig. 4. Dependence of the di-
electric losses upon the tem-
perature at Soo cis of resin 
and influence of hardening 
and softening. (a) Colophon y 
(WW resin) ; (b) Hardened 
with 2 per cent, calcium hy-
droxide; (c) Hardened with 
4 per cent. calcium hydroxide; 
(d) With 33.4 per cent. addi-
tion of vaseline ; (e) With loce 
per cent, addition of vaseline. 
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combined to reduce the temperature co-
efficient of the condenser. 
The rise in temperature may also cause 

permanent alterations of the electric values 
of the capacitance in coils, condensers and 
the like. This effect can be decreased by 
ageing the apparatus, that is to say, by 
exposing it to a temperature which is higher 
than the maximum temperature which may 
occur in use. For tropical purposes, ageing 
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ample, to displace the maximum of losses 
towards lower or higher temperatures by 
softening or hardening the insulating ma-
terial. 

Similar conditions with regard to the tem-
; perature characteristics of the losses can 
exist with certain mixtures such as filled 
india-rubber plastic materials and the like, 
By properly choosing suitable components, 
the losses can be kept low at a desired range 
I of temperatures and frequencies. 

The temperature coefficient may be com-
pensated by the addition of insulating 
material having the opposite temperature 
coefficient. For example, with paper con-
' densers two different kinds of paper (cellu-
losic sodium and cellulosic sulphite) may be 

30 40 SO 60 70 BO 90 100 110 120 130 

TEMPERATURE (DEGREES CENTIGRADE) 

of coils, condensers, resistances, and the like 
should be effected at least at ioo deg. C. 
The influence of light is not very important, 

but some disturbances may be caused 
thereby. The ultra-violet light in the 
tropical climate is of the same intensity as 
in our region for the same altitude of the 
sun. However, since the altitude of the sun 
at noon is higher in the tropics than in our 
region the effects are much more increased 
leading to cracking and peeling off of lacquers, 
cracking of india-rubber and the like. Some 
insulating materials, most of all vulcanised 
india-rubber, can be changed chemically on 
the surface, causing a high surface con-
ductivity. Simple washing with water is 
sufficient for removing this effect. Alter-
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natively, insulating materials which are not 
sensitive to light, such as aniline resin 
(" Iganil ") may be used. 
Some disturbances may be caused by 

heavy storms, which carry with them enor-
mous quantities of fine dust, which may lead 
to disturbances of contacts and the like. 
By suitable mechanical means this influence 
may be overcome, and the apparatus may 
be made sufficiently dust-proof. 
The number of thunderstorms is very small 

in the dry tropics. In the rainy trollies, on 
the other hand, they are about five to ten 
times as numerous- as in Europe. Such 
thunderstorms may influence adversely wire-
less communication. 

Besides the influence of the climate the 
influence of tropical plants and animals 
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must be considered. Mildew and bacteria 
that cause decay and quickly attack organic 
insulating material and even pressed ma-
terial have to be considered. Lacquers 
may also be attacked. By using mildew-
pro-of materials and specific poisons this 
danger can be overcome. Amongst animals, 
ants and insects, termites are particularly 
harmful, since they reproduce themselves 
very quickly. They attack wood, and 
similar marerials, wool, leather and the like, 
and sometimes even mortar and metals. 
This danger can be avoided by using suitable 
protecting means, termite-proof woods and 
the like. The quick growth of the jungle 
vegetation can also lead to disturbances, for 
example, trees may touch overhead con-
ductors and thus cause leakages. 

Correspondence 
Letters of technical interest are always welcome. In publishing such communications the 

Editors do not necessarily endorse any technical or general statements which they ;nay contain 

" The Temperature Compensation ot Condensers" 

To the Editor, "It•ireless Engineer." 

SIR,—From his communication published in your 
June issue, I think that Mr. Britton, whose interest 
lies chiefly in the more widely used commercial 
products, has formed the erroneous impression 
that I have classed ceramic condensers as inferior 
to high quality mica condensers of the commercial 
grade. On the contrary, although such products 
were outside the scope of my article on " The 
Temperature Compensation of Condensers," I was 
careful to point out that ceramic condensers 
" . . . are better than commercial mica condensers, 
although still inferior to the best mica condensers 
which have been considered in the foregoing." The 
italics have been introduced to emphasise the fact 
that the " best mica condensers " to which I re-
ferred are those of substandard quality of my own 
design, although modesty forbade mention of this 
fact. 

It was to these mica condensers only that the 
commercial ceramic condensers were classed in-
ferior. This should cause Mr. Britton no regret 
especially as I go further to say that even these 
superlative mica condensers are inferior to air con-
densers over the range of capacitance which shows 
the ceramic condenser at its best. The cold fact 
is, of course, that air dielectric condensers are much 
better than any solid dielectric condenser for 
capacitance values below 500 µµF. Above this 
capacitance the qualities of the ceramic condenser 
fall below those of the mica condenser principally 
owing to the great discrepancy between the mini-
mum practicable thicknesses of mica and ceramic 

dielectric layers : This precludes the possibility of 
using good ceramics because of their low per. 
mittivities and necessitates a change-over to other 
ceramic materials the permittMties of which are 
high and, unfortunately, less stable with tem-
perature and with frequency. Therefore, the 
ceramic condenser has no chance of competing with 
the substandard mica condenser because, obviously, 
for low values of capacitance an air dielectric con-
denser should be used if substandard qualities are 
required. It was for this reason also that t thought 
it obvious that my term " best mica condensers " 
applied only to those of over 500 tie capacitance. 
Most of the points raised by Mr. Britton are, I 

think, dealt with adequately in my letter appearing 
in your June issue. It is my duty to point out, how-
ever, that the specification of the latest titania-
magnesia type of ceramic which he gives is not 
sufficient to prove its suitability for use as the 
dielectric of a standard of capacitance. For 
example, the frequency coefficient of permittivity 
of this material is not stated ; it is probably much 
too high and almost certainly higher than that of • 
,mica. Moreover, the frequency coefficient of power-
factor is also left in doubt and this again, I fear, 
would be inferior to that of mica. Nevertheless 
this material may prove very useful for the manu-
facture of high quality condensers of low capacitance 
for high frequency. 

Finally, I would state that I cannot understand 
why Mr. Britton should think that I am not fully 
acquainted with the range of British materials 
available merely because 1 referred to a particular 
ceramic compensator of German origin which, 
besides serving admirably to illustrate the principle 
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of adjustable compensation by ceramics, must be 
; quantitatively representative of other compensators 
. of similar type. 
1 In conclusion, 1 should like to explain the varying 
' terms used to indicate the qualities of condensers. 
In my article I referred to " best mica condensers, 
by which I meant those of the highest quality 
; possible—built and adjustèd under laboratory 
!conditions. Some of your correspondents, among 
!them Mr. Britton, have rather misinterpreted this 
description as applying to the best quality mica 
condensers- of the commercial grade. With the 
possibility of this misinterpretation in mind when 
writing my previous letter on this subject, I referred 
intentionally to these best condensers as mica 
standards in order to emphasise the enormous 
difference which exists between these two classes 
of product. 
1 The more pedantic of your readers will probably 
think that I should not have used the term 
" standard " in connection with mica condensers 
and I would hasten to explain that I should not 
have employed this nomenclature had my letter 
;been a reply only to those ordinarily accustomed 
:to thinking in terms of standards. Such condensers 
;should more correctly be termed substandards, 
;especially if their capacitance values fall within 
the range in which the more perfect air dielectric 
condenser standards are practicable propositions. 

W. H. F. GRIFFITHS. 
Reigate, Surrey. 

" Pulsatance. Rotatance or Velocitance ? " 

1 o the " Engineer. -

Sta,—The need for a term to describe 0, or p 
;the vector angular velocity, requires no stressing 
Ito those respansible for teaching radio engineering. 
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The terms pulsatance and rotatance are too anti-
phonious for general use but why should they not 
be shortened to pulsance or rotance ? Professor 
Howe has justified this for capacitive (Wireless 
Engineer, January 1933, p. 3). Of the two I would 
prefer the first (in spite of the limitation of its 
meaning) on the score of prior usage of pulsatance. 

If a correctly descriptive term is considered 
essential, why not " angulocity " 

K. R. STURLEY. 
The Marconi School of 

Wireless Communication. 

The Frequency Spectrum 

To the Editor, " ll'ireless Engineer." 

SIR,—Anvone brought up on the " Admiralty 
Handbook,'-' from early editions, will be familiar 
with the excellent diagram of the frequency 
spectrum from o to cosmic rays. We should there-
fore all be extremely grateful to Mr. Fleming-
Williams and define forthwith :— 

frequency in Flemings = log„ f in c/s. 

The purist will then insist that 3.5 is the mean of 
3 and 4 Fl. 

\Vare, Herts. GERALD SAYERS. 

• Abbreviation 121. 

GOODS FOR EXPORT 
The fact that goods made of raw ma-
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. 

Wireless Patents 
A Summary of Recentle Accepted Specifications 

The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
'Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 11- each 

ACOUSTICS AND AUDIO-FREQUENCY CIRCUITS 
i AND APPARATUS 

1543 035.—Audio-frequency amplifier having nega-
tive feed-back at the lower frequencies but in 
1.vhich a positive feed-back is produced as the 
Vesult of any phase-shift at higher frequencies. 

The British Thomson-Houston Co. Convention rate (U.S.A.) uth August, 1939. ' 

AERIALS AND AERIAL SYSTEMS 

43 299.—Multiple-unit aerial system of the kind 
n which the maximum response lobe can be 
'steered " into a desired direction. 
Standard Telephones and Cables (assignees of 

D. H. Ring). Convention date (U.S.A.) 14th July. 
'F939. 
( 

543 334.—Transmission line particularly constructed 
for the propagation of magnetic fluxes. 

Marconi's W.T. Co. (assignees of G. L. Usselman). 
Convention date (U.S.A.) 16th August, 1939. 

543 337.—Aerial with quarter-wave sleeves or 
cages spaced along its length for suppressing un-
desired radiation and increasing the effective field 
strength in a given direction. 

Standard Telephones and Cables (assignees of 
A. B. Bailer). Convention date (U.S.A.) 26th 
January, 1940. 
543 376.—Construction and tuning of a dipole 
aerial which is enclosed inside a stream-lined casing 
for direction finding on aircraft. 

Marconi's W.T. Co. (assignees of l'. D. Landon 
and IV. La l'. Carlson). Convention date (U.S.A.) 
3151 August, 1939. 
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543 471.-Short-wave aerial array in which each 
dipole is mounted across the common gap in a 
longitudinally-split tube or transmission line. 

Marconi's W.T. Co. (assignees of G. L. Usselman). 
Convention date (U.S.A.) 19th September, 1939. 

DIRECTIONAL WIRELESS 

543 229.-Radio-navigational beacon for defining 
a substantially constant path for the blind landing 
of aircraft. 

Standard Telephones and Cables (assignees of 
A. Alford). Convention date (U.S.A.) lith October, 
1939. 

543 336.-Short-wave beacon station for radiating 
a field pattern which is free from distinctive lobes. 

Standard Telephones and Cables (assignees of 
.4. Alford). Convention date (U.S.A.) Pith October, 
1930. 

RECEIVING CIRCUITS AND APPARATUS 
(See also uncle) I 

542. 813.-Grid modulation system in which negative 
feed-back is utilised to increase overall efficiency 
when feeding a load of varying impedance. 

Marconi's W.T. Co. (assignees of D. Pollack). 
Convention date (U.S.A.) 25th July, 1939. 

542 91 I.-Arrangement for limiting or adjusting 
maximum and minimum signal amplitudes, par-
ticularly in frequency- or pulse-modulated systems. 

Standard Telephones and Cables and W. A. 
Beatty. Application date 30th July, 1940. 

542 930.-Means for minimising negative reaction 
in an amplifier or modulator of the type in which 
the exciting voltage is applied to the cathode 
instead of the grid. 

Standard Telephones and Cables (assignees of 
Le Matériel Téléphonique Soc. Anon.). Convention 
date (France) 2nd August, 1939. 

543 050.-Receiving circuit for secret system of 
carrier-wave telegraphy involving both phase and 
amplitude modulation. 

Standard Telephones and Cables ; F. Ralph ; and 
F. Fairley. Application date 6th May, 1940. 

543 to4.-Remotely controlled selecting devices,• 
particularly for " spot tuning " a wireless set. 

Marconi's W.T. Co. ; C. S. Cockerel! ; and M. D. 
Ttioley. Application date 8th A tegust, 1940. 

543 251.-Key-set arrangement for automatically 
tuning a wireless receiver to a number of pre-
selected stations. 

Philips Lamps (communicated by N. I'. Philips 
Gloeilampenfabrieken). Application date 29th April, 
1940. 
543 252.-Wave-change switch with an elastic 
coupling which allows it to take any one of three 
positions in a manner favourable for push-button 
control. 

Philips Lamps (communicated by N. I'. Philips 
Gloeilampenfabrieken). Application date 30th April, 
1940. 
543 332.-Circuit arrangement for controlling the 
critical level and compression factor in a combined 
volume compressor and expander for radio and 
other signals. 

Marconi's IV.T. Co. ; and H. Jefferson. Applica-
tion date 8th August, 1940. 
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543 387.-Automatic volume control with auto. 
matic suppression of high and low notes during 
the reception of weak signals in order to discriminate 
against noise. 

Philips Lamps (communicated by N. I'. Philips 
Gloeilampenfabrieken). Application date 23rd April, 
1940. 
543 503.-Diode-triode circuit for developing an 
automatic gain control voltage strictly proportional 
to variations in the carrier-wave input. 

Ferranti and G. I. Thomas. Application date ' 
28th September, 1940. 

TELEVISION CIRCUITS AND APPARATUS 

FOR TRANSMISSION AND RECEPTION 

542 639.-Television receiver in which a local 
pulse-generator is controlled by and serves to 
strengthen the incoming synchronising impulses. 

Philco Radio and Television Corpn. (assignees of 
N. F. Smith, J mar.). Convention date (('.S.A.) 
4th May, 1939. 

542 820.-Circuit for expanding the contrast range 
in a televiion receiver, particularly when projecting 
a picture on to a large-sized viewing screen. 

Baird Television. Convention date (1 '.S..1.) 
29th Attest, 1939. 

543 185.-Television system in which each picture 
element is modulated on a different carrier fre-
quency, the complex of these frequencies being 
transmitted over a single channel. 

Scophony and F. Okolicsanyi. .4pplication date 
loth June, 1940. 

543 474.-Television transmitting system of the 
kind where the carrier wave is negatively modulated 
by the picture signal. 

Marconi's W.T. Co. (assignees of R. I). Kell). 
Convention date (U.S.A.) 30th September, 1939. 

543 485.-Projecting a large-scale television picture 
by focusing an external source of light on to the 
electron-sensitive screen of a cathode-ray tube. 

Ges : fur Forderung &c. Technischen Hochschule, 
Zurich. Convention date (Switzerland) 8th November, 
1939. 
543 565.-Reproducing television pictures by a 
light ray which is modulated and scanned inside 
a cathode-ray tube but is projected on to an external 
viewing screen. [Addition to 543 485.] 

Ges fur Forderung &c. Technischen Hochschule, 
Convention date (Switzerland) 9th December, 1939. 

TRANSMITTING CIRCUITS AND APPARATUS 

(See also under Television) 

542 424.-Simplified method of rendering telephony 
secret by changing the normal modulation fre-
quencies. 

The General Electric Co. and A. Bloch. Application 
date 29th August, 1940. 

542 510.-Plug-in type of amplifier, for use in 
multi-channel signalling systems, in which each 
valve automatically assumes the impedance re-
quired at the point into which it is plugged. 

Standard Telephones and Cables ; B. B. Jacobsen ; 
and .4. H. Roche. Application date 12th July, 1940. 
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542 693.-Radio transmission system in which two 
carrier waves of the same frequency but of different 
phase, are phase-modulated and radiated as a 
resultant of varying polarity. 

Marconi's W.T. Co. (assignees of G. L. Usselnian). 
Convention date (U.S.A.) uth June, 1939. 

543 048.-System of secret and non-secret multi-
plex telegraphy based upon the use of two carrier 
waves of different frequency, one being phase-
modulated. 

Standard Telephones and Cables ; F. Ralph ; and 
F. Fairley. Application date 8th March, 1940. 

CONSTRUCTION OF ELECTRONIC-DISCHARGE 
DEVICES 

542 971.-Single valve arranged tor push-pull 
operation from a single cathode for generating 
short waves at a high level of power. 

Marconi's W.T. Co. (assignees of L. P. Garner). 
Convention date (U.S.A.) 29th July, 1939. 

542 994.-Cathode-ray tube in which a resonance 
effect is combined with the magnetic scanning 
voltages applied to the deflecting plates. 
Phiko Radio and Television Coypu. (assignees of 

R. C. Moore). Convention date (U.S..4.) 16th June, 
1939-
543 022.-Control means for varying the cross-
section of an electron stream without producing 
any resultant velocity-changes in undesired direc-
tions. 

J. D. McGee ; H. Miller; anil G. S. P. Freeman. 
Application date 2nd May, 1940. 

543 op.-Cathode-ray indicator for measuring 
the frequency range of a frequency-modulated 
wave. 

Electrical Research Products Inc. Convention 
date (1..7.S.A.) 26th July, 1939. 

543 106.-Cathode of " pepper-pot " construction 
to increase secondary emission, particularly for 
electron multipliers. [Addition to 516 621. 

F. J. G. van den Bosch and Vacuum-Science 
Products. Application date 9th August, 1940. 

543 20I.-Method of producing an electro-positive 
metal with a high coefficient of secondary emission, 
particularly when bombarded with primary elec-
trons. 

International Television Corpn ; P. Nagy ; and 
M. J. Goddard. Application date 16th August, 1940. 

543 351.-Cathode-ray monitor tube for indicating 
variations of the carrier-wave in a frequency-
modulated signalling system. 

Farnsworth Television and Radio Corpn. Conven-
tion date (U.S.A.) 16th September, 1940. 

543 400.-Electron-discharge tube incorporating 
high-frequency resonators of the concentric-line 
type for velocity modulation. 

Standard Telephones and Cables ; and C. N. 
Smyth. Application date 23rd August, 1940. 

543 493.-Electrode arrangement and alignment 
for an amplifier and detector of centimetre waves. 

Standard Telephones and Cables (assignees of 
E. Bruce). Convention date (U.S.A.) 6th October, 
1939-
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543 499.-Electron-discharge device for projecting 
a plurality of electron streams against as many 
different fluorescent screens. 

The British Thomson-Houston Co. Convention 
date (U.S.A.) 9th September, 1939. 

543 522.-Electrode arrangement of an oscillation 
generator in which resonating chambers are included. 

Marconi's ll'.7'. Co. (assignees of E. G. Linder). 
Convention date I • • .1.1 31st August, 1930. 

SUBSIDIARY APPARATUS AND MATERIALS 

542 634.-Indicating the distance and direction of 
normally invisible objects by utilising the beat-
frequency between transmitted and reflected waves. 
H. F. Rost and P. H. E. Claesson. Application 

date 16th October, 1939. 

543 o45.-Filtering network comprising two passive 
quadrupoles in which frequency separation is 
effected by virtue of inherent phase-changing 
characteristics. 

Telefon. A ,13 L.M. Ericsson. Convention date 
(Sweden) 13th July, 1938. 

543 052.-Resonator of the concentric trans-
mission-line type containing a diode rectifier for 
measuring very-high frequencies. 

Electrical Research Products Inc. Convention 
date (1 ..S.A.) 26th July, 1939. 

543 o68.-Electrical counting device including 
an oscillating valve for aggregating plus and minus 
indications. , 

Standard Telephones and Cables and R. M. Bar-
nard. Application date 6th August, 1940. 
543 126.-Means for offsetting the effect of varying 
temperature on the frequency of a circuit including 
a tapped inductance. 

Marconi's W.T. Co. ; and N. Lea. Application 
date 8th August, 1940. 

543 148.-Method of securing a more accurate 
control of the magnetising and demagnetising 
required in certain types of meter. 

J. H. Reyner. Application date 9th August, 1940, 
543 153.-Compact assembly of a plurality of 
ultra-short-wave oscillators operating as a single unit. 

Marconi's II' .T. Co. (assignees of H. E. Goldstine). 
Convention date (U.S.A.) loth August, 1939. 
543 222.-Circuit arrangement of the rotary-field 
type for measuring and regulating phase-differ-
ences between currents of very-high frequency. 

Marconi's W.T. Co. and L. IV. Whitaker. 
Application dtite 8th August, 1940. 
543 391.-Circuit arrangement for generating at 
will any one of a large range of frequencies, 
particularly for measuring and testing purposes. 

Marconi's W.T. Co. (assignees of A. C. Stocker). 
Convention date (U.S.A.) 16th June, 1939. 
543 504.-Saw-toothed oscillation generator for 
developing a wave with a long forward flank and 
short return. 

Hazeltine Corpn. (assignees of H. A. Wheeler). 
Convention date S 1 25th October, 1939. 

543 550.--Valve circuit for frequency multiplying 
which will operate over a wide range without 
requiring readjustment. 

Marconi's W.T. Co. (assignees of L. E. Norton). 
Convention date (U.S.A.) 1st September, 1939. 
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PROPAGATION OF WAVES 

1880. THE PROPAGATION OF ULTRA-SHOE I DeCi - 

metric) W AVES ALONG A DIELECTRIC 
LINE" [of Water & Acid Solutions.—K. E. 
Slevogt. (Hochf:tech. u. Elek:akus., Jan. 
1942, VOL 59, No. 1, pp. 1-1o.) 

If the inner conductor of a concentric-tube 
system is formed by a liquid in a tubular con-
tainer (e.g. a glass tube), the conducting mechanism 
depends on the dielectric constant and conductivity 
of the liquid at the particular frequency employed. 
Such an inner conductor is termed a " dielectric 
line," and it is .found that for decimetric waves a 
water line displays a much lower attenuation than 
would be expected from the dipole conductivity 
of water. The present experiments therefore 
investigate the conduction mechanism by measure-
ments on water and on aqueous solutions of sul-
phuric acid, alcohols, etc., at wavelengths of 14, 
21.3, and 48.9 cm : the 14 cm wave was obtained 
from a Pintsch " Resotank " retarding-field genera-
tor (2258 of 1938). 
The results are summarised as follows :—(i) At 

all three wavelengths the apparent conductivity 
of the water is much greater (by a whole order of 
magnitude) than that given by the Debye theory 
of dipole conductivity, assuming pure conduction: 
although check measurements by the "ratio" 
method used by the writer previously (754 of 
1940) show that the conductivity of the actual water 
behaved according to the Debye theory. (2) The 
measurements on water show an increase in wave-
length as the containing-tube radius was dimin-
ished, this increase becoming rapid as the radius 
decreased below about 0.5 cm (Fig. 9). (3) Attenu-
ation equivalent and phase velocity are functions 
of this radius : the variation of attenuation equiva-
lent with radius shows a minimum. (4) No depend-
ence of attenuation equivalent on field strength 
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or temperature could be detected. (5) The marked 
dependence of attenuation equivalent and wave-
length on the radius of the inner conductor finds 
its explanation in the assumption of a transition 
from a cavity-air-wave mode (E. wave type) to a 
Hondros " secondary " wave (as contrasted to the 
" principal " wave given by Sommerfeld's theory: 
see top of p. 2 and reference " 2"). (() The attenu-
ation equivalent rises with the addition of ions to 
a maximum, at about 1.->„ sulphuric acid, and then 
drops again (Figs. 12-14 : the maximum is less 
marked for the 48.9 cm wavelength, because the 
ionic conductivity has already had its effect in 
relation to the already much smaller apparent 
conductivity of the water for this longer wave). 
The addition of ions to the water brings about a 
transition from cavity wave to conduction wave. 

It is thus seen that by a suitable choice of inner-
conductor dimensions and of dielectric, the same 
apparatus can be made to yield cavity waves, 
" secondary " Hondros waves, and conduction 
waves. This may lead to useful developments in 
research both on liquids and on cavity resonators. 

1881. ON THE THEORY OF THE ('YLINDRICAL-
PARABOLIC 
I 966.) 

REFLECTOR. — Magnus. (See 

1882. THE DOPPLER EFFECT OF RADIO W AV ES.— 
D. Nasilov. ijourn. of Tech. Phys. [in 
Itussian, No. lo, lo, 1(140, pp. 851-

852.) 
It is generally accepted that the Doppler effect 

is caused by changes in the ionisation of the lower 
layers of the atmosphere. The ionisation of these 
lavers is greatly affected by the presence of storm 
clouds, and the consequent variation in the field 
intensity of a radio station may be of the following 
two types : it may vary in both directions or in 
one direction only from the average value, depending 
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on whether the clouds move along or across the 
path of the radio waves. Only in the second case 
can the Doppler effect take place, sometimes even 
if the storm occurs not far from the receiving point. 
Experimental curves showing the variation of the 
field intensity of long-wave radio transmitting 
stations are given. 

1883. THE EFFECT OF CLIMATIC CONDITIONS [such 
as Fog] ON RADIO COMMUNICATION.— 
A—Loidis & D. Nasilov. (Journ. of Tech. 
Phys. [in Russian]. No. to, Vol. 10, 1940, 

pp- 853-854.) 
It is pointed out that in investigating the condi-

tions of the atmosphere and their effect on radio 
communication, little attention has been paid to 
the layer immediately adjacent to the earth's 
surface. It is suggested. for example, that fog 
may play an important rôle, and an experimental 
curve is shown (Fig. I) indicating a sharp decline 
in the field intensity (wavelength 1107 m) with the 
appearance of fog. This suggestion is put forward 
as a possible explanation of the well-known 
deterioration in radio communication between 
Great Britain and the U.S.A. during the winter 
months (the " November effect "). It is pointed 
out that November is the month of prevalence of 
fogs in the region of the Gulf Stream at the latitude 
of Great Britain : in summer the fogs move further 
North. Reports are also mentioned from Russian 
explorers in the Arctic on complete breakdowns of 
radio communication during fogs. 

1884. ON THE PROPAGATION OF ELECTROMAGNETIC 
W AVES IN A MAGNETISED MEDIUM, FOR 
VERTICAL INCIDENCE [and the Question 
of Secondary Splitting;.—K. Fôrsterling. 
(Hochf:tech. u. Elek:akus., Jan. 1942, Vol. 59, 
No. I, pp. o-22.) 

An extension, backed by the German Gesellschaft 
für Luftfahrt, of the Fürsterling-Lassen investigation 
dealt with in 1934 Abstracts, pp. 28-29. " In a 
magnetised medium two waves are propagated with 
different velocities. Thus in the reflection of short 
electromagnetic waves at the ' upper Heaviside 
layer' there occur two reflected waves, elliptically 
polarised in opposite senses. Occasionally one of 
the waves further splits itself into two waves. In 
the following pages the question is examined 
whether the theory allows one to expect such a 
repeated splitting, on the assumption of values for 
the gradient of refractive index which are probable 
in the ionosphere." For the main conclusions see 
last paragraph of this abstract. 
The treatment is as follows :—§2—The equations 

connecting the field vectors Œ and 1) (the 3 equa-
tions of eqn. 5), and the derivation of conditions 
in which the relation between Œz and lbz are com-
pletely symmetrical with respect to that between 
Œ„ and Z. : these conditions are given by eqn. 8. 
§3—Division of vector 1) into two partial-field 
vectors Vi) and 1) (2), in such a way that 1),(1) — ig(l) 
Zz(I) and Ti vi2) = ig(2) Zi(2), where go.) and q(2) are 
taken from eqn. 8. The field strength Œ is similarly 
divided into two fields w.) and Œ(21, and the rela-
tions between Œ and ID for the two fields (1) and 
(2) are now given by eqn. 14, applying both to 
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homogeneous and inhomogeneous media. §4— 
Derivation of the differential equation for the 
propagation of a wave: the two top equations of 
eqn. 5, for Œz and Œ„, are taken, and Œ is eliminated 
with the help of the Maxwell equations and the 
relations of eqn. 14, resulting in eqn. 16 which, 
when the left-hand side is also split into the two 
partial fields, becomes eqn. 18, leading to eqn. 19. 
Replacing Œzw and Œzt2) again, according to eqn. 
14, eqn. 20 is obtained, and finally the two diff-
erential equations, by the simplifying substitutions 
of eqn. 21, take the form of eqn. 22. 
§5—These two equations are solved approxi-

mately by the method of variation of constants, 
the necessary assumption for the approximation 
being that the coupling terms linking the two 
waves of eqn. zo are small ; that is, that the first 
and second derivatives of q are small. §6— 
Discussion of the special case when Q varies slowly 
with the height (for Q see eqns. 35-37). §7—Dis-
cussion of special cases of total reflection. §8— 
Discussion of the special case of small double 
refraction. 

In all the above cases the conclusion is that only 
a very weak " subsidiary," split-off wave can be 
expected. Actually, the conditions for the occur-
rence of such a wave are still more unfavourable, 
since the electron density does not rise linearly to 
the maximum but slopes off at the border of the 
laver. §9, however, points out that hitherto 
only the case of very small electron or ion densities 
has been considered, absorption being neglected : 
" these assumptions should be fulfilled at the lower 
(and upper) boundary of the Heaviside layer". 
But in the lower regions, down to the surface of 
the earth, there are still electrons present, though 
at extremely low densities. Here o can be put 
at zero, but not the attenuation factor co', for this 
is proportional to the number of collisions suffered 
by an electron in a unit of time, and this number 
increases with the density of the air molecules. 
This case is considered, and the conclusion is that 
" a wave reflected from the Heaviside layer pos-
sesses the same polarisation state iq„ on its arrival 
at the earth's surface as when it left the layer at 
the point where the refractive index of the 
layer was about equal to unity." Throughout the 
paper, only first-order terms of Dez (alteration 
of polarisation state with height) have been con-
sidered, but in his final remarks the writer points 
out that closer approximations would modify his 
results very little. He sums up as follows :—" So 
long as the variation of e with height depends only 
on the change in electron density, and the e gradient 
has only such values as may be assumed normally 
in the ionosphere, then the refractive index and the 
form of oscillation are to be calculated according 
to the known laws of magneto-optics for homo-
geneous media. An appreciable exchange of energy 
between the two waves does not occur. In the 
lower layers of the atmosphere, where the electron 
concentration is very low and practically only the 
attenuation varies, with the increasing density 
of the neutral air molecules, .the polarisation state 
given by the magneto-optics of homogeneous media 
no longer occurs: on the contrary, in these regions 
the polarisation state suffers no alteration with 
height." 
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1885. AN INVESTIGATION OF THE PHASE STRUCTURE 
OF AN ELECTROMAGNETIC FIELD AND THE 
VELOCITY OF RADIO WAVES.—Arpert & 
others. (fourn. of Phys. [of USSR], No. 1:2, 
Vol. 4, 1941, pp. 13-38 : in English.) The 
original Russian paper was dealt with in 
622 of March. A summary from this 
English version can be found in Sci. Abstracts, 
Sec. B, March 1942, Vol. 45, No. 531, p. 
6o, and another in Physik. Berichte, 15th 
Jan. 1942, Vol. 23, No. 2, p. 248. Cf. also 
Grosskopf, 964 of March. 

1886. INFLUENCE OF TEMPERATURE ON THE AB-
SORPTION SPECTRUM OF OZONE (HUGGINS' 
BANDS) in Connection with Calculations of 
Stratospheric Temperature from Stellar 
Spectra].—D. Barbier & D. Chalonge. 
(Comptes Rendus [Paris:, loth Nov. 1941. 
Vol. 213, No. 19, pp. 650-652.) 

1887. MESOTRON STUDIES WITH DUAL TELESCOPE 
[used in Investigations of Variation with 
Upper-Air Temperatures, 642 of March].— 
F. A. Benedetto & others. (Phys. Review, 
ist, 15th March 1942, Vol. 61, No. 5,0, 
pp. 266-269.) 

1888. THE RELATION BETWEEN COSMIC-RAY IN-

TENSITY VARIATIONS AND SUNSPOTS, AND 
THE SPECIAL MAGNETIC DISTURBANCES DUE 
TO THESE VARIATIONS.—J. \V. Broxon, 
Foster Evans. (Science, 27th Feb. 1942, 
Vol. 95, Supp. p. 10: summary only.) See 
also 2353 & 2630 of 1941, and 962 of April 
& back reference. 

1889. PHOTOPHORESIS AND ITS INTERPRETATION BY 
ELECTRIC AND MAGNETIC IONS.—F. Ehren-
haft. (fount. Franklin Inst., March 1942, 
Vol. 233, No. 3, pp. 235-256.) With 83 
literature references : for previous work see 
II, 222, 675, 1304, & 2974 of 1941, and 888 
of March, and back references. 

1890. THE FORBIDDEN DOUBLET 4S-2D OF THE 
NEUTRAL ATOM OF NITROGEN IN THE 
SPECTRUM OF CERTAIN AURORAS VISIBLE AT 
Low LATITUDES [New Results give Definite 
Confirmation: Consequent Existence of 
Free Atoms of Nitrogen in Upper Atmo-
sphere, in Great Abundance (at any rate in 
Certain Circumstances) : Other Observations, 
on Red " Auroras (at Much Greater 
Heights than Usual Type)].—J. Dufay & 
T. Mao-Lin. (Comptes Rendus [Paris'„ 
r7th Nov. 1941, Vol. 213, No. 20, pp. 692-
694.) 

1891. THE PRESENCE OF FORBIDDEN RAYS IN THE 
SPECTRA OF THE NIGHT SKY AND THE 
AURORA, AND THE CONSTITUTION OF THE 
UPPER ATMOSPHERE [Discussion of Collision 
Conditions of Metastable Atoms leads to 
Conclusion that Nitrogen & Oxygen must be 
Completely Dissociated into the Atomic 
State above 100 km, Molecules being only 
present as Traces1.—J. Gauzit. (Comptes 
Rendus [Paris], 17th Nov. 1941, Vol. 213, 
No. 20, pp. 695-697.) 
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1892. ON THE INTERPRETATION OF THE SUN-LIT 
AURORA.—P. Jordan. (Zeitschr. f. Phys., 
No. 7 8, Vol. 118, 194 1, pp. 44 1-44 2-) 

Stürmer found that aurora was formed more 
readily in the sun-lit part of the upper atmosphere 
than within the shadow of the earth : in the latter 
it usually reaches a height of no more than 400-
.450 km, whereas in the former zone it may occur 
up to and beyond a height of moo km. The rays 
of the sun-lit aurora usually end, in the downward 
direction, above the earth's shadow, often nearly 
reaching the edge of this. Occasionally they 
penetrate into the shadow, but their light is inter-
rupted just at the border line. Only one explanation 
of this peculiar phenomenon has been offered, by 
Vegard, who suggested that the density of the air 
in the upper stmosphere does not decrease steadily 
with increase of height but has a minimum at the 
border of the earth's shadow, and incieases again 
in the sun-lit zone. The present writer - is not 
convinced by Vegard's reasoning, and interprets 
the phenomenon by attributing to the sun-lit upper 
atmosphere a physical state differing from that of 
an equally high layer in the earth's shadow, and 
capable of yielding pronounced light intensities in 
spite of considerably lower air densities. One 
possibility, supported by auroral spectroscopy, is 
that under the action of the ultra-violet solar 
radiation there occurs in the high layers a piling-up 
of excited N, and 02 molecules in a long-lived 
excitation state : probably (using the Herzberg 
notation) for N, the metastable lower combination 
term of the second positive group, .--1 3£„+, and for 
0, the term 32+. 

1893. SUNSPOT GROUP OF 25TH FEB. 1ST MARCH 
GAVE HIGHEST MAGNETIC FIELD 5100 Gauss) 
EVER MEASURED AT MOUNT WILSON OB-
SERVATORY.—(Sci. News Letter, 21st March 
1942, Vol. 41, No. 12, p. 183 : Science, 
20th March, Vol. 95, Supp. pp. 10, 12.) 

1894. NOTE ON THE DISTRIBUTION OF FACULAE 
AND SUNSPOTS, and SUNSPOTS AND TREE 
RINGS [including Evidence of Cycle of 
about 90 Years:.—G. H. A. Archenhold : 
E. I.. Moserey. (Sci. Abstracts, Sec. A, 
March 1942, Vol. 45, No. 531, p. 78 : p. 78.) 

1895. COMPARISON OF H AND He RADIATION IN 
SOLAR PROMINENCES.—A. Thackeray. 
(Sci. Abstracts, Sec. A, March 1942, Vol. 45, 
No. 53 1, 79•) 

1896. " INTRODUCTION TO METEOROLOGY " [Book 
Review].—S. Petterssen. (Nature, 18th 
April 1942, Vol. 149, p. 423.) For his other 
recent book see 1626 of June: and cf. 1897, 
below. 

1897. WEATHER AND \VAR and the Apparently 
Successful Use by Germany, in This War, 
of the Franz Haut: Method of Medium-Range 
Prediction;.—(Sci. & Culture [Calcutta], 
July 1941, Vol. 7, No. I, pp. 23-24.) Based 
on a paper by Petterson (Petterssen ? see 
for example 1896, above). 

1898. THE " DIFFUSING EFFECT" OF FOG.— 
W. E. K. Middleton. (faun!. Opt. Soc. Am., 
March 1942, Vol. 32, No. 3, pp. 139-143.) 
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1899. THE LIGHT DIFFUSED FORWARDS BY A DROP 
OF MIST [Measurements on Drops of Mean 
Radius ranging from 4µ to 814.—J. Bricard. 
(Comptes Rendus [Paris], 13th Oct. 1941, 
Vol. 213, No. 15, pp. 495-498.) Continuation 
of the work dealt with in 379 of February. 
Within 8-10% the distribution of the diffused 
light is independent of the mean radius. 

1900. THE TRANSMISSION OF LIGHT IN THE ATMO-
SPHERE, WITH APPLICATION TO AVIATION 
[Absorption & Scattering, over the Spec-
trum : the Need for an Instrument for 
measuring the Scattering Coefficient: etc.]. 
—H. G. Houghton. (journ. Roy. A eron. Soc., 
May 1942, Vol. 46, No. 377, pp. 159-16o: 
abstract only.) 

1901. ABSORPTION OF LIGHT AND HEAT RADIATION 
BY SMALL SPHERICAL PARTICLES: II— 
SCATTERING OF LIGHT BY SMALL CARBON 
SPHERES.—R. Ruedy. (Canadian journ. of 
Res., March 1942, Vol. 20, No. 3, Sec. A, 
pp. 25-32.) For I see 937 of April. 

1902. POSSIBLE EARTH'S FIELD EFFECT ON ATMO-
SPHERIC SPECTRUM INTENSITIES [explaining 
the Observed Rapid Variations: Justifica-
tion for Assumption of Electric Dipole in 
Atmospheric-Oxygen Molecule].—A. B. Ar-
lick. (Sci. c",. Culture [Calcutta], Feb. 1941, 
Vol. 6, No. 8, pp. 486-487.) Continued from 
4279 of 1939. For further development 
see issue for Sept. 1941, Vol. 7, No. 3, 
pp. 170-171. 

1903. SURGE PROPAGATION: II .—T. F. Wall. 

1904. 

(Engineering, 3rd & 17th April & 1st May 
1942, Vol. 153. pp. 261-263, 3w-3oz, & 
341-342.) For Part I see 1293 of May. 

ON ACTIVATION WAVES ALONG " PASSIVE " 
IRON WIRES [taken as Model for Action-
Current Propagation along Nerves].—Bon-
hoeffer & Renneberg. (See 2207.) 

1905. CORRECTIONS TO " DATA SHEETS IX, X, & 
XI : ON THE RESONANT LENGTH OF 
CAPACITY-LOADED TRANSMISSION LINES ". 
—(See 1023.) 

ATMOSPHERICS AND ATMOSPHERIC 
ELECTRICITY 

1906. THE EFFECT OF SUNSET ON ATMOSPHERICS, 
and LIGHTNING AND ATMOSPHERICS.—N. S. 
S. Rao: F. E. Lutkin. (Sci. Abstracts, Sec. 
A, March 1942, VOL 45, No. 531, p. io8 : 
p. 108.) 

1907. DISTRIBUTION OF ELECTRICITY IN THUNDER-
CLOUDS.—G. D. Robinson. (Sci. Abstracts, 
Sec. A, March 1942, Vol. 45, No. 531, 
p. 108.) See also 1307 of 1941. 

1908. PHYSICS OF LIGHTNING [including Tentative 
Mechanisms for Propagation of the Various 
Strokes and for Initiation of Discharge at 
Surfaces of Individual Raindrops].—T. E. 
Allibone. (Sci. Abstracts, Sec. A, March 
1942, Vol. 45, No. 531, p. 108.) 
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1909. THRESHOLD FIELD STUDIES OF VARIOUS 
POSITIVE CORONA PHENOMENA [and Verifi-
cation of Loeb & NIeek's Streamer Theory 
of Spark Discharge: Effects of Humidity, 
etc.].—K. E. Fitzsimmons. • (Phys. Review, 
1st/15th Feb. 1942, Vol. 61, No. 3/4, 
pp. 175-182.) 

1910. LIGHTNING ARRESTERS [Survey, and the 
G.E.C. Surge Valve Arrester].—W. Wilson. 
(G.E.C. Journal, Feb. 1942, Vol. 12, No. it, 
PP• 4-1 4.) 

1911. LINE-VOLTAGE REGULATOR [Plug-in Unit] 
USED AS PROTECTION FOR RADIO RECEIVERS 
AGAINST LIGHTNING ON POWER LINES.— 
Clarostat. (Review Scient. Instr., Feb. 1942, 
Vol. 13, No. 2, p. 87.) 

1912. SURGE PROPAGATION: II.—Wall. (See 1903.) 

1913. THE" HIGH FREQUENCY POTENTIAL SONDE", 
a NEW APPARATUS FOR THE INSTANTANEOUS 
MEASUREMENT OF POTENTIAL GRADIENTS 
[carried into Stratosphere by Balloon in 
1-2 Hours].—P. Wenk. (Naturwiss., 3rd 
April 1942, Vol. 30, No. 14/15, pp. 225-226.) 

The advantages claimed are that the measured 
value is received immediately at the ground station, 
together , with the height at which the measurement 
has taken place; that both positive and negative 
gradients can be measured; and that the sensi-
tivity can easily be varied between ioo and 
io 000 v/m. Two " Radiothor " potential devices. 
Si and St, with a fixed distance between them, are 
connected across a resistance RI : the potential 
differences appearing across this resistance are 
applied to the control grid and cathode of a special 
two-grid valve (for particular reasons an electro-
meter type is not used), and the resulting anode-
current changes produce their effects at the pre-
cision resistance R2. By these, through a " con-
trolled contact device " K, the large condenser C 
is charged during a short time, and discharges 
itself through a high resistance R3, the discharging 
time being a function of the applied potential. 
For example, if the original potential gradient is 
zero, the discharge would last, say, 12 seconds; a 
positive gradient would give a longer time, a 
negative gradient a shorter. The negative and 
positive ends of R3 are connected respectively to 
the grid and cathode of a second valve, so that the 
anode current of this is blocked during the discharge 
of C and leaves un-energised a simple relay, with 
the result that the oscillation of a small short-wave 
transmitter is interrupted. Thus the break in the 
signals recorded at the ground station represents 
by its duration both the sense and magnitude of the 
potential gradient. Simultaneously, the atmo-
spheric pressure is communicated by the same 
transmitter, by a barometric pick-up connected 
across the oscillatory circuit. 

1914. THE POINT-DISCHARGE RECORDER—RECORD-
ING MICROAMMETER [primarily for Study 
of Electrostatic Field near Ground Level 
(1300 of May) : Constructional Details (Pre-
vention of Backlash, etc.)1.—J. L. Candler. 
(hurn. of Scient. Instr., May 1942, Vol. 19, 
No. 5, pp. 75-78.) E.R.A. Report Ref. SiT 
30a. 
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1915. STUDY OF THE MOBILITY SPECTRUM OF THE 
LARGE ATMOSPHERIC IONS.—P. (,.-)uéney. 
(Comptes Rendus [Paris], 13th Oct. 1941, 
Vol. 213, No. 15, pp. 498-500.) 

1916. NEW METHOD OF MEASURING THE MAGNETIC 
DECLINATION AND DIP.—Tenani. (See 2039.) 

PROPERTIES OF CIRCUITS 

1917. NON-LINEAR DISTORTION, WITH PARTICULAR 
REFERENCE TO THE THEORY OF FREQUENCY-
MODULATED WAVES: l'ART II [Application 
of F.M. Wave to Four-Terminal Network 
having a Linear Amplitude Frequency Char-
acteristic: having a Linear Phase-Shift/ 
Frequency Characteristic : having Both 
Characteristics Linear: Same for Non-
Linear Characteristics (Band-Pass Filters 
& Converters) : etc : Results Not Limited 
to Condition of Carrier Frequency Large 
compared with Frequency Excursion'.— 
E. C. Cherry & R. S. Rivlin. (Phil. Mag., 
April 1942, Vol. 33, No. 219, pp. 272-293.) 
For Part I sec 31 of January. 

1918. THE RESPONSE OF A NETWORK TO AN 
ARBITRARY PERIODIC DRIVING FORCE 
[Method giving Solution in Closed Form by 
Use of Heaviside Expansion Theorem & 
Du Hamel's Integral : Useful when Power 
or R.M.S. Value of Response is of Import-
ance: gives Different Approach to Reson-
ance Phenomenon, and forms New Way 
of developing Summation Formulae for 
Fourier-Series Results].—E. W. Hamlin. 
(fount. Franklin Inst., March 1942, Vol. 
233, No. 3, pp. 257-27o.) The general 
method was used for television circuits 
(Carnahan, 230 of 2936). 

1919. OPERATIONAL METHODS OF DEALING WITH 
CIRCUITS EXCITED BY SINUSOIDAL IMPULSES. 
—W. B. Coulthard. (Canadian fourn. of 
Res., April 1942, Vol. 20, No. 4, Sec. A, pp. 

33-38.) 
" A method is developed • 'based on Jeffrey's 

work; of deducing operational expressions for com-
plex wave forms such as repeated sinusoidal im-
pulses. By the use of the Heaviside expansion 
theorem, formulae are obtained for the current 
flowing in a circuit consisting of a condenser and a 
loading resistance when fed from a straight-line 
rectifier." For other work see 1201 of April. 

1920. ELECTRONS IN ULTRA - HIGH - FREQUENCY 
VALVES: It—HOLLOW RESONATORS AND 
CIRCUITS OF HIGH "Q" :Wave Guides, 
Cavity Resonators, etc.:. — M. Johnson. 
(Wireless World, April 1942, Vol. 48, No. 4, 
pp. 92-95.) For a letter referring to Part 
I, and dealing with the transit times of 
electrons and the allowance for the increase 
in the mass of the electron at very high 
voltages, see p. loco (NIacquillan). 

1921. ON THE COUPLED SYSTEMS WITH DISTRIBUTED 
CONSTANTS.—V. I. Kalinin & V. A. Tolstikov. 
(limn:. of Tech. Phys. [in Russian], No. I°, 
Vol. io, 1940, pp. 8-30-838.) 
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Two parallel two-wire lines of length / are con-
sidered (Fig. 1). The lines are assumed to have no 
losses. The coupling between the two lines is 
determined by constants .17 and e corresponding 
respectively to the mutual inductance and capacit-
ance per unit length. The primary line I is ter-
minated by an impedance Z, ; the secondary line 
II is loaded at both ends by impedances Z, and Z3 
respectively. 

Using thé method proposed by l'istol'kors, 
formula (15) is derived for determining the input 
impedance Zi of the system (of the primary line). 
The active and reactive components (17) of this 
impedance are also determined and certain par-
ticular cases are considered separately. The con-
dition of resonance in the system, i.e. when Zi = o, 
is then discussed, and the corresponding pairs of 
the " coupled frequencies " of the lines are deter-
mined as distinct from the natural frequencies when 
the lines are considered separately. The discussion 
is applied to the case of " indirect modulation " of 
a decimetric-wave oscillator, proposed by Kalinin 
(Elektrosvyaz, No. 2, 2939, p. 52 onwards). In this 
method a magnetron is connected to the primary 
line, which is short circuited at the far end (Fig. 5). 
The secondary line is loaded with two resistances, 
one of which is modulated. 

1922. IMPEDANCE-MATCHING IN CONCENTRIC LINES 
:Methods employing Matching Sections com-
posed of Concentric Lines, without involving 
Use of Standing Waves:.—R.C.A. Labora-
tories. (Electronic Eng:g, Nov. 1941, Vol. 
14, No. 165, p. 508.) 

1923. CORRECTIONS TO " DATA SHEETS IX, X, 
& Xl: ON THE RESONANT LENGTH OF 
CAPACITY-LOADED TRANSMISSION LINES.' 
(Electronic Eng:g, Oct. 1941, Vol. 14, No. 
164, p. 472.) See 1314 of May. Several 
of the errors were due to the , confusion 
between the typed " 1" and " I" referred 
to in 2404 of 1941. 

1924. REDUCING PHASE SHIFTS IN TRANSFORMERS 
'Devices for Reduction of Leakage Induct-
ance between Primary & Secondary of Inter-
Stage Transformers[.—R.C.A. Laboratories. 
(Electronic Eng:g, Oct. 1941, Vol. 14, No. 

"4. 13. 469.) 

1925. GROUNDING OF HIGH-GAIN HIGH-FREQUENCY 
AMPLIFIERS rrTechnique to avoid Mutual 
Impedances in Ground Paths of Different 
Stages;.—T. F. Gleichmann. (Hell Lab. 
Record, March 1942, Vol. 20, No. 7, pp. 
183-186.) 

Used in the io Mc's oscilloscope (1138 of April), 
this technique gave a separation of at least 50 db 
between the outputs of two 60 db amplifiers 
mounted on the same panel. 

1926. THE PURE R-C AMPLIFIER AS A WIDE-
BAND TEST AMPLIFIER.—R. Wunderlich. 
(T.F.T., Aug. 194i; Vol. 30, No. 8, pp. 
223-220.) 

I.—The behaviour at low frequencies : (a) the 
single-stage amplifier, leading to eqn. 8 (approxi-
mate version 8a, when R„ and R, are small compared 
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with Re), stating that the product of the " coupling 
condenser " and the " lowest frequency at which 
the amplitude error lies below a predetermined 
permissible value" is equal to a constant, which 
can be obtained from the curves of Fig. 3 and the 
values of the three resistances (Re, only, in the 
approximate case). It is seen that it is in general 
advantageous to select the grid resistance as high 
as possible and to base the coupling-condenser 
value on this. The limiting amplification is then 
given by eqn. Ia. (b) The multi-stage amplifier, 
leading to the conclusion that in calculating an n-
stage amplifier with a permissible deviation P of 
the amplitude characteristic at the lowest fre-
quencies, the error p occurring at a single stage 
should first be calculated, either exactly by eqn. 
io or sufficiently accurately for practical purposes 
by eqn. toa (p Pin); the treatment is then as 
for the single stage. The over-all amplification 
is given by eqn. 1, or with sufficient accuracy by 
eqn. ia. The phase course is determined by eqn. 
it, or approximately, for small external phase 
angles at each stage, by eqn. lia. 
11.—The behaviour at high frequencies: (a) the 

single-stage amplifier, leading to eqn. 19 (valid 
within certain limitations) stating that the product 
of the " limiting value of amplification at low fre-
quencies" and the " highest frequency at which 
the amplitude error does not exceed the permissible 
limit p" is a constant, depending only on the 
factor lth  (Fig. 8) and on the ratio of the slope 
to the sum of the unwanted capacitances. The 
cases where pentodes and triodes are involved are 
dealt with : for the latter (where the unwanted 
capacitance is no longer constant) eqns. 19 and 
19a are replaced by eqns. 19b and c. (b) 
The multi-stage amplifier. The use of the results 
is illustrated by the example of the design calcula-
tions for a 5-stage amplifier for the range 50 c/s 
to 5 Mc/s, the max. permissible amplitude deviation 
at the lowest and highest. frequencies being set at 
1000, and a given triode, with a good SC ratio, 
being specified. See also 1927, below. 

1927. AN EQUIVALENT DIAGRAM FOR THE VOLTAGE 
TRANSMISSION OF A R-C AMPLIFIER STAGE. 
—R. Wunderlich. (T.F.T., Sept. 1941, 
Vol. 30, No. 9, pp. 251-253.) 

Supplement to 1926, above. " It is shown that 
as regards both the amplitude characteristic and 
phase-angle characteristic, a r-c amplifier stage can 
be represented, so far as its voltage transmission is 
concerned, by a four-terminal network with a 
damped resonant circuit ". The exact and approxi-
mate formulae are obtained, and the use of the 
latter is illustrated by the calculation of the 
equivalent circuit for a stage embodying an EFI4 
valve, with modulation free from grid current, for a 
frequency range of 2 kc"s to 3.5 Mc/s (to%•drop at 
each limit), the output capacitance of the valve 
(8.2 pF) being loaded with an additional 6.8 pF. 

1928. INVERTING THE CHARACTERISTIC OF AN 
AMPLIFIBR [for Systems of Amplitude-Range 
Compression & Expansionl. — R. C. A. 
(Electronic Eng:g, Oct. 1941, Vol. 14, No. 164, 
13. 465.) 
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1929. REGULATED POWER SUPPLIES [using Negative 
Feedback: Analysis showing how Limitation 
of Regulation can be traced to Some Elements 
of Circuit, and leading to Improved Design 
with Single Stage of Negative Feedback & 
Special Voltage Regulation in Screen-Grid 
Circuit of D.C. Amplifier].—L. Marton & 
R. G. E. Butter. (Phys. Review; 1st/15th 
Feb. 1942, Vol. 61, No. 3/4, pp. 205-:o6: 
summary only.) 

1930. OSCILLATIONS IN COUPLED SYSTEMS WITH 
PERIODICALLY VARYING PARAMETERS [and 
" A New Physical effect "].—V. A. Lazarev. 
(Journ. of Tech. Phys. [in Russian], No. 
Vol. 10, 1940. pp. 918-935.) 

In this paper, which forms Part i of a larger 
work, a detailed theoretical discussion is given of 
the operation of a non-linear system with two 
degrees of freedom (two inductively coupled circuits: 
Fig. 1), one of whose parameters (capacitance) is 
varied in accordance with the sine law by an 
external (mechanical) force. It is shown that under 
certain energy and frequency conditions, and in the 
absence of any magnetic or electric fields set up for 
this purpose, a new physical effect can be obtained, 
namely the appearance of complex oscillations. 
The paper deals mainly with the conditions neces-
sary for the excitation of the system. A report is 
also presented on an experimental verification of 
the theoretical conclusions. 

1931. RELAXATION OSCILLATIONS [Survey].—D. 
Graffi. (Alta Frequenza, Feb. 1942, Vol. it, 
No. 2, pp. 80-98.) 

Based on the work of van der Pol (1930 Abstracts, 
pp. 503-504 & 566: 1934 Abstracts, pp. 610-611 
[this paper includes a very long bibliography]), 
Liénard (1928 Abstracts, p. 469), Rocard (3615 of 
1937), and Carrara (64 of 1939 and 1357 of 1940). 
Work by Mandelstam & Papalexi (1932 Abstracts, 
pp. 279-280) and Fubini-Ghiron (4306 of 1938) is 
also referred to. The importance of these oscilla-
tions in non-electrical (e.g. biological) fields is 
discussed. 

1932. ELECTRONIC DIFFERENTIATION [Mutual-
Inductance Method : Simple Condenser 
Method : Condenser-with-Feedback Method : 
Applications for Each Method].—Schmitt & 
Tolles. (See 2174.) 

1933. ON THE " PRACTICABILITY LAWS" OF THE 
NETWORK MATRIX OF REACTANCE QUADRI-
POLES.—H. l'iloty. (T.F.T., Aug. 1941, 
Vol. 30, No. 8, pp. 217-223.) 

The four parameters of the two linear quadripole 
equations (giving the primary voltage and current 
of a quadripole in terms of secondary voltage and 
current) can be grouped into a matrix, the" network 
matrix ". In an earlier work (3269 of 1941) the 
writer has shown what conditions the network 
parameters contained in the matrix must satisfy, 
as functions of frequency, in order that such a 
matrix may be realised in the form of a reactance 
quadripole. These conditions were put into the 
form of two " practicability laws ", the first of 
which was based on a rule obtained in a previous 
paper (959 of 1940), while the second was proved 
in the paper cited above. " The great importance 
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of the two' practicability laws ' for the construction 
of reactance quadripoles with predetermined pro-
perties appears to me to justify a setting of them 
on the most solid basis possible" : the present 
paper is therefore devoted to this, the opportunity 
being taken to correct an error in the first law 
(pointed out by Cocci) by presenting a new and 
improved formulation of it. Further, it is shown 
that each of the two laws is derivable from the 
other. The practical advantages over Cauer's 
reactance theorem (see for example 3017 of 1941) is 
discussed. 

1934. CORRECTIONS TO TYPOGRAPHICAL ERRORS IN 
THE PAPERS " WAVE FILTERS . . . WITH 

PREDETERMINED PERFORMANCE" AND 

" CANONICAL NETWORK CIRCUITS FOR RE-

ACTANCE QUADRIPOLES WITH PREDETER-

MINED CHARACTERISTICS — H. Piloty. 
(T.F.T., Sept. 1941, VOL 30, No. 9, pp. 272-
274.) See 959 of 1940 and 3269 of 1941. 

1935. CHARACTERISTIC IMPEDANCE, TRANSMISSION 
EQUIVALENT, AND NETWORK MATRIX [in the 
Calculation of Iterative Networks].—R. 
Feldtkeller. (T.F.T., Sept. 1941, Vol. 30, 
No. 9, pp. 265-266.) 

This type of filter has been developed particularly 
by Zobel. Weizel (2715 of 1939) has pointed out 

• certain simple relations between the network para-
meters and the elements of the network matrix, 
obtaining these relations by splitting the matrix 
into three matrices in such a way that the middle 
one has elements only in the principal diagonal 
(" principal axis transformation "). Now it is 
recognised that the network parameters are theo-
retically and practically of much less importance 
than the wave parameters, so that the solution of 
the problem by the demonstration of a simple 
relationship of network matrix to network para-
meters is not completely satisfactory. The writer, 
however, extends Weizel's procedure and splits the 
matrix into the product of three matrices in such 
a way that the middle one contains only the trans-
mission equivalent and has only elements of the 
principal diagonal. Thus in eqn. 2 the first matrix 
contains only the first characteristic impedance, and 
represents the input circuit ; the second contains 
only the two transmission factors ; the third only 
the second characteristic impedance, and represents 
the output circuit ; so that the wave parameters 
are conveniently separated instead of being inter-
woven as in the original matrix of eqn. 1. This 
" product " representation is then applied to the 
practically important case of a recurrent network 
composed of two (or more) quadripoles whose right-
hand characteristic impedance is the same as the 
left-hand impedance of the following section, but 
which otherwise can be arbitrary. It is clearly 
seen how, in such networks, the characteristic 
impedances of the end sections appear as the 
characteristic impedances of the network, and how 
the transmission equivalents add in both directions. 
Finally this result from eqn. 7 can be applied to the 
original eqn. 1, to yield the elements of the network 
matrix of the quadripole system. 

1936. " TRANSFORMED " ITERATIVE NETWORKS 

[used (e.g.) as Band-Pass Filters:" Uneco-
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nomical & Unpractical Values of Recurrent-
Network Components avoided by " Trans-
formation," involving Single Tapping on 
Coils : No Change to Filter Properties].— 
H. J. Griese. (T.F.T., Sept. 1941, Vol. 30, 
No. 9, pp. 263-264.) A full translation will 
appear in an early issue of Wireless Engineer. 

1937. DESIGN CRITERIA OF SMOOTHING FILTERS 

FOR RAM() TRANSNIITTERS.—Mariani. (See 

1945-) 

TRANSMISSION 

1938. 'THE OVERTONES IN A MAGNETRON GENERA-
TOR OF DECIMETRIC WAVES.—Grekhova & 
Gapanov. (See 1970.) 

1939. A METHOD OF INDIRECT MODULATION OF A 
MAGNETRON GENERATOR OF DECINIETRIC 

WAVES.—Kalinin. (See paper dealt with 
in 1921, above.) 

1940. CERTAIN NEW PRINCIPLES OF FREQUENCY 

MODULATION.—G. A. Levin & Yu. M. 
Gadiev. (journ. of Tech. Phys. [in Russian], 
No. la, Vol. 10, 1940, pp. 813-829.) 

It is shown that if the output voltages U, and U 2 

of two oscillators C, and C 2 (Fig. I). tuned to 
frequencies II and f, respectively, are applied to 
an amplitude limiter " ", then the output 
voltage u of the limiter will be of a variable fre-
quency depending on f,—.1-1 and U, ' U, (equation 3). 
Thus the required modulation can be effected by 
varying either the amplitude or the frequency of 
the oscillations from one of the oscillators. The 
operation of the system is discussed in detail and 
it is shown that considerable frequency swings are 
obtained without recourse to frequency multi-
pliers. The adaptation of existing frequency-
modulation systems (Armstrong's and Zeitlenok-
Kamenski's, Figs. loa and lob respectively) to the 
principles proposed is also discussed, and the 
advantages gained thereby are pointed out. Recep-
tion of the oscillations produced by the new system 
will be discussed in a separate paper, but it is 
indicated that the receivers required will not 
differ much from those employed at present for 
frequency-modulated oscillations. 

1941. NON-LINEAR DISTORTION, WITH l'ARTICULAR 
REFERENCE TO THE THEORY OF FREQUENCY-

MODULATED WAVES: PART 11.—Cherry & 
Rivlin. (See 1917.) 

1942. FREQUENCY MODULATION: PARTS I-VI 
[General Survey].—Sturley. (See 2145.) 

1943. IMPROVING THE PIERCE CRYSTAL OSCILLATOR 
I Reduction of Excessive Crystal R. F. 
C»rrent by Use of Cod resonant to Fre-
quency rather below Crystal Frequency, 
in place of Usual Plate Choke].—E. Preston. 
(QST, Feb. 1942, Vol. 26, No. 2, p. 44.) 

1944. A NOTE ON THE USE OF SMALL POWER PEN-
TODES AS NEGATIVE-RESISTANCE OSCILLA-

TORS [Stable Circuit giving Good Wave-
Form].—E. Lawrence. (Electronic Eng:g, 
Oct. 1941, Vol. 14, No. 164, p. 456.) 
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1945. DESIGN CRITERIA OF SMOOTHING FILTERS 
FOR RADIO TRANSMITTERS [Characteristics 
of the Rectified Voltage from Usual Mono-
phase & Polyphase Supplies: Generally 
Accepted Ratios of Ripple after & before 
Smoothing, for Various Types of Trans-
mitter: Consequent Attenuation required, 
and Its Calculation (Formulae & Nomo-
grams, for 1, 2, & 3 Stages) : Calculation of 
L, C Values: Capacitance of Output Con-
denser: Examples].—M. Mariani. (Alta 
F-requenza, Feb. 1942, Vol. II, No. 2, pp. 
67-79-) 

1946. THE NEW DUTCH 125 kW TRANSMITTER 
[Defects of the Doherty System: Variation 
adopted which uses a Final Stage with Four 
Valves having Their Anode Circuits paral-
leled through Three Quarter-Wave Trans-
formers : Reduced Distortion].—K. Post-
humus. (Alta Frequenza, Feb. 1942, Vol. II, 
No. 2, pp. I I I-I I 2 : summary, from 
Philips Transmitting News, Nov. 1940.) 

RECEPTION 

1947. THE MAGNETRON AS A RECEIVER FOR CENTI-
METRIC WAVES.—H. Schmersow. (E.T.Z., 
31St Dec. 194t, Vol. 62, No. 52,53, p. 1006: 
summary only.) Already dealt with in 1874 
of 1941. 

1948. " DAS GROSSE KURZWELLEN- UND ULTRA-
KURZWELLEN - EMPFÂNGER - SCHALTUNGS - 
BUCH " [Book Review].—W. W. Diefenbach. 
(Zeitschr. f. tech. Phys., No. 5, Vol. 21, 1940, 
p. 115.) 

1949. ON CERTAIN COMBINED RESONANCE PHENO-
MENA IN SUPER-REGENERATIVE RECEIVERS. 
—N. V. Osipov. (bourn. of Tech. Phys. 
[in Russian], No. io, Vol. lo, 1940, pp. 843-
850.) 

It was discovered by the author (56, of 1940) 
that it is possible to receive short and even long 
waves on an ultra-short-wave super-regenerative 
receiver, provided that a heterodyne oscillator also 
tuned to an ultra-short wave is operating near the 
receiver. In the present paper a mathematical 
investigation of the phenomenon is given. A super-
regenerator subjected to the action of two e.m.fs 
(Fig. 1) is considered, and the characteristic of the 
valve is approximated by a polynomial of the third 
order. This leads to a non-linear equation (7) with 
a periodically varying coefficient of the first de-
rivative. A detailed analysis of this equation is 
given, using the van der Pol method extended by 
Gorelik (2694 [and 3141] of 1938) for systems with 
periodically varying parameters. 

.1950. THE DETECTION EFFECT IN ELECTRON-BEAM 
VALVES.—Grekhova & Vasil'ev. (See 1972.) 

1951. HOMODYNE RECEPTION: POSSIBILITIES OF 
THE SYSTEM AS AN AID TO SELECTIVITY.— 
(Wireless World, April 1942, Vol. 48, No. 4, 
pp. 87-89.) " . . . it does not seem unduly 
optimistic to say that the difficulties in-
herent in the homodyne system of recep-
tion could be overcome in a commercial 
design." 
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1952. THE ADDITION OF NEGATIVE FEEDBACK 
[for Improvement of Quality of Reproduc-
tion] TO AN EXISTING RECEIVER WITHOUT 
EXTENSION OF THE CHASSIS.—E. W. Stock-
husen. (Funk, 15th Dec. 1941, No. 24. 
P. 368 .) 

1953. DESCRIPTION OF THE RECEIVING INSTAL-
LATION IN THE TEST AEROPLANE OF THE 
RESEARCH ESTABLISHMENT OF THE GERMAN 
STATE POST OFFICE (RPF).—G. Rósseler 
& K. Vogt. (T.F.T., Sept. '941, Vol. 30, 
No. 9, pp. 247-251.) 

In addition to its use in the determination of the 
radiation characteristics of aerials, applications 
of such an aeroplane include propagation measure-
ments on ultra-short waves, the development and 
testing of d.f. systems free from night error (Gothe 
& Wâchtler, 2608 of 1940, and Keen's book), and 
of anti-fading aerial systems ; and also, recently, 
the investigation of the space-wave received field 
(the reference given here is to the Doppler-effect 
short-wave investigations dealt with in 2963 of 
1941). The receiver (350 x 210 x 187 mm') covers, 
with interchangeable coils, the wave-range 
18-1800 m. 

1954. NOISE FROM TRANSMITTER [Interference 
traced to Meter with Two Turns of Internal 
Shunt touching].—J. P. Gilliam. (QST, 
Feb. 1942, Vol. 26, No. 2, p. 45.) 

1955. STREAMERING IN NEGATIVE CORONA [Ab-
ruptly Introduced Higher-Current Régime, 
causing Much More Intense Radio Inter-
ference : Investigation into Factors govern-
ing Value of Transition Current].—W. H. 
Bennett. (Jour;:. Applied Phys., March 
1942, Vol. 13, No. 3, pp. 199-200.) 

1956. MUTUAL INTERFERENCE BETWEEN WIRED 
AND V1/4 IRELESS RADIO SERVICES [between 
Power Companies' Carrier Systems on 
Their H.T. Lines and Long-Wave Wireless 
Broadcasting, between Carrier Systems on 
Overhead Telephone Networks and Wireless 
Broadcasting, & between Different Carrier 
Systems].—R. Moebes. (E.T.Z., 12th March 
1942, Vol. 63, No. 9/10, pp. 113-116.) 

With the usual energies employed in carrier 
working (telemetering, etc.) on power lines, the 
field strength at a loo m distance normal to the 
line is some mv/m; at 3 km distance it is only 
about I µv;in, and becomes negligible in view of 
the higher atmospheric noise level on these fre-
quencies. Actually the only cases of interference 
encountered were for distances under 500-600 m : 
and if the frequencies differ by as much as 10 kc/s, 
interference is only noticed at distances under 
100 m, and then only on small receivers. Various 
other results are given, and recommendations made 
as to the prohibition of higher powers (such as are 
employed sometimes abroad), the allocation of 
frequencies, etc. Things will become even more 
difficult now that the medium-tension power 
systems are taking up carrier-frequency working. 
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1957. EFFECT OF THE CABINET MATERIAL ON THE 
PERFORMANCE OF A RADIO RECEIVER [Tests 
on Oak, Pine, Sandal-Wood, Teak, etc., 
indicate that Wooden Cabinets (especially 
Plywood) give Better Signal/Noise Ratio 
than those of Synthetic Material, owing 
to Increased Absorption of Higher Fre-
quencies].—R. D. Joshi. (Sci. & Culture 
[Calcutta], April 1941, Vol. 6, No. 10, 
p. 615.) 

1958. NON-INTERFERING VIBRATORS [primarily for 
Communication - Type Receivers].—Maste-
radio. (Electronic Eng:g, Nov. 1941, Vol. 
14, No. 165, p. 510.) For other recent work 
see 1492 of May. 

1959. A NEW PORTABLE COMMUNICATIONS RE-
CEIVER: THE HALLICRAFTERS' " SKY 
TRAVELLER."—(E/ectronic Eng:g, Dec. 1941, 
Vol. 14, No. 166. pp. 550• •554.) 

1960. THE REQUIREMENTS OF RADIO RECEIVERS 
FOR EXPORT [Design Considerations for 
Subtropical Conditions].—R. O. Lambert. 
(Electronic Eng:g, Sept. 1941, Vol. 14, No. 
163, pp. 396-397.) Incidentally, the author 
mentions the excellent overseas market 
awaiting a receiver working from a 6v 
accumulator and vibrator. 

1961. BAND SPREAD IN BROADCAST RECEIVERS 
rat the 1941 Leipzig Autumn Fair].—(Funk, 
1st Dec. 1941, No. 23, p. 360.) 

1962. GRID BIAS BY THE CATHODE-RESISTANCE 
METHOD, AND THE REPRODUCTION OF THE 
Low FREQUENCIES [including a Circuit 
dispensing with the Large Bridging Con-
denser].—K. Breuer. (Funk, ist Dec. 1941, 
No. 23, pp. 347-35o.) 

1963. A MODERN TWO-CIRCUIT " STRAIGHT " RE-
CEIVER USING STEEL VALVES [with Con-
structional Details] .—W . Dieck. (Funk, 
15th Dec. 1941, No. 24, pp. 361-363.) 

1964. TECHNICAL DETAILS OF FOREIGN [French] 
BROADCAST RECEIVERS.—E. Bottke. (Funk, 
i5th Nov. 1941, No. 22, pp. 339-340.) 

1965. DEVELOPMENTAL TENDENCIES IN BROAD-
CASTING [including Some Data on Listener 
Densities in Germany & U.S.A.].—(E.T.Z., 
26th Feb. 1942, Vol. 63, No. 7/8, p. 97: 
summary only.) 

AERIALS AND AERIAL SYSTEMS 

1966. ON THE THEORY OF THE CYLINDRICAL-
PARABOLIC REFLECTOR. — W. Magnus. 
(Zeitschr. f. Phys.. No. 5/6, Vol. 118, 1941, 

PP- 343-356.) 
For other recent work by the same writer see 

2079 & 2121 of 1941. " The rigorous treatment of 
the problems of diffraction and reflection of electro-
magnetic waves has hitherto been successful only 
in those cases where the diffracting surface is a 
surface of the second order or a degenerate form of 
such, since the wave equation is only separable 
into elliptic coordinates. But the separation of 
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the variables in each special case requires further 
investigations. For the case of two-dimensional 
(i.e. independent of one coordinate) waves in the 
interior of a parabolic cylinder, the general founda-
tions have been given elsewhere [ref. " I "] by an 
integral representation of the solution of the 
relevant boundary-value problem. In the present 
paper a series representation of the solution will 
be derived from this integral form, for a special 
case of practical interest [electric field, in a para-
bolic cylinder of perfect electrical conductivity, 
under the influence of an emitting (" luminous") 
focal line ; the focal length and wavelength being 
of the same order of magnitude] with the help of 
a procedure previously employed in a similar 
form " [Watson, ref. " 2," and Buchholz, 2402 
of 1941]. 

In section 2 the integral representation of the 
solution is given, and then transformed into a 
series representation : this is discussed in section 
3 and yields, in particular, a formula for the radia-
tion resistance per unit length of the focal line. 
Section 4 contains some contributions to the 
numerical evaluation of the results : thus with a 
focal-length, wavelength ratio of 0.318 it is found 
that the ratio (rad. resistance per unit length of 
focal line)/(rad. resistance per unit length of emitting 
line in empty space) is rather more than o.8. 
Finally, section 5 contains a study of the" functions 
of the parabolic cylinder," in which the most 
important formulae are collected and (if not already 
known) briefly derived. This also yields a repre-
sentation of the Hertzian vector of an (infinitely 
short) dipole, in empty space, by functions of the 
parabolic cylinder: this formula is to be considered 
as the starting point for a treatment of the radiation 
emitted by a Hertzian dipole situated in the focal 
line of a cylindrical parabolic reflector. 

1967. ANTENNAS FOR 1 12-MC. MOBILE WORK: 
SUGGESTIONS FOR ULTRA-HIGH-FREQUENCY 
AUTOMOBILE ANTENNAS [including a Beam 
Type.],—B. Goodman. (QST, Feb. 1942, 
Vol. 26, No. 2, pp. 14-16 and 78, 80.) 

1968. NIULTICOUPLER ANTENNA SYSTEM rfor Blocks 
of Flats, etc.] INCLUDES FREQUENCY-MODU-
LATION RECEPTION.—Amy, Aceves & King 
Inc. (Review Scient. Instr., Feb. 194 2, 
Vol. 13, No. 2, p. 86.) Cf. 98 of January. 

1969. A THREE-DIRECTION DOUBLE-PITCHFORK 
ANTENNA.—G. Nelson. (QST, Feb. 194 2, 
Vol. 26, No. 2, p. 45.) Modification of the 
aerial described by Lynch, 3848 of 1940. 

VALVES AND THERNIIONICS 

1970. THE OVERTONES IN A MAGNETRON GENERA-
TOR OF DECIMETRIC WAVES.—M. GrekhOVa• 
& V. Gaponov. (Journ. of Tech. Ph vs. [in 
Russian], No. lo, Vol. io, i94o, pp. 855-
858.) 

It is known that a magnetron employing two 
anode segments to which a small loop of wire or 
ribbon is attached possesses a number of overtones 
of the non-harmonic type. The present paper 
reports on experiments made to investigate the 
excitation of these overtones. Magnetrons with a 
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ribbon frame in the anode circuit (Fig. 1) were used 
in these experiments, and overtones up to the 
fourth order were excited by varying the anode 
voltage and the magnetic field. It appears that the 
system can be excited over a comparatively wide 
frequency range (change in frequency up to 40%), 
although it is not possible to ensure a continuous 
frequency variation. The efficiency of the magne-
tron at various overtones was determined, and the 
effect of the end-plates (Linder, 2611 of 1936) on 
the power output was investigated. Experimental 
curves are shown and a theoretical interpretation 
of the results obtained is given. 

1971. NEW TRANSMITTING TUBE: HY 1269 BEAM 
TETRODE (Max. Plate Dissipation 40 Watts]. 
—Hytron. (QST, Feb. 1942, Vol. 26, No. 2, 

p. 76.) Max. ratings may be used up to 
6o Mc's. 

1972. THE DETECTION EFFECT IN ELECTRON-BEAM 
VALVES.—M. T. Grekhova & P. P. Vasil'ev. 
(Journ. of Tech. Phys. [in Russian], No. II. 
Vol. io. 1940. pp. 90s-913.) 

The effect of an alterriating field on the electron 
beam (modulation) has been investigated by a 
number of authors. The alternating voltage is 
applied to a modulating electrode (grid) interposed 
between the cathode and the anode of the tube. It 
is pointed out that as a result of this the anode 
current varies as if an alternating voltage were 
applied between the grid and the anode, i.e. a 
detection effect is taking place. This variation of 
the anode current depends on the static character-
istic of the tube and the position of the working 
point on it, as well as on the construction of the 
grid. Valves with grids of various types were 
experimented with and a number of detection 
curves are shown. 

1973. THE AUGETRON MULTI-STAGE ELECTRON 
MULTIPLIER [Augetron: Photo-Augetron: 
Thermionic Grid-Controlled A ugetron : 
Special Augetrons: Stability : Testing: 
Power Supplies: Some Applications: etc.]. 
—F. J. G. van den Bosch. (hurn. Tele-
vision Soc., No. 7, Vol. 3, pp. 175-196.) 

For previous work on the Augetron see 1359 of 
May. For an extract from the present paper 
(which was read before the Television Society) 
dealing with the stability of electron multipliers, 
see Electronic Eng.-g, Nov. 1941, Vol. 14, No. 165, 
pp. 502 and 517. 

1974. ON THE BEHAVIOUR OF THE OUTPUT AND 
ENERGY DISTRIBUTION OF SECONDARY ELEC-
TRONS FROM SUBLIMATED LAYERS OF IN-
CREASING THICKNESS [Non-conducting Films 
of MgF, & NaCI, on Nickel Plates, of Thick-
ness varying from I-3oo (boo for NaCI) 
Times the Lattice-Plane Spacing].—K. H. 
Geyer. (Ann. der Phys., 25th Feb. 1942, 
Vol. 41, No. 2, pp. z17-143.) 

The s.e, output increases steadily below ro-30d, 
without any change in the position of the maximum 
of the output curve. This behaviour is explained 
by the velocity-loss of the primary electrons in the 
sublimated layer, the secondary electrons coming 
predominantly from the nickel base. Between io 
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and 3od the output maximum is displaced towards 
higher voltages, and strong field emission occurs: 
" Layers under iod have a structure imposed on 
them by the base, those above 3od an amorphous 
structure." Above 3od the secondary emission 
comes more and more from the sublimated layer. 
Infra-red irradiation causes an increase in output 
for layers of about 3ood, owing to the improved 
conductivity produced by the irradiation. At 
r000d no such increase of output is observed. " The 
path of the primary electrons in the layer has there-
fore a length of 300-l000d ". As regards energy 
distribution, at zod the slowest secondary electrons 
are represented at their greatest intensity, and the 
back-diffused primary electrons and the faster 
3o-volt secondary electrons at their lowest. Energy 
distributions for boo and r000d thicknesses show a 
series of maxima, which are connected with the 
presumed selectivities in the passage of slow elec-
trons through periodic potential lattices. 

1975. ELECTRON 'EMISSION OF METALS IN ELECTRIC 
FIELDS: III—THE TRANSITION FROM THER-
MIONIC TO COLD EMISSION [Investigation 
to bridge Gap between High-Temperature/ 
Low-Field & Low-Temperature/High-Field 
Theories: Extension of Theory of Periodic 
Deviations from Schottky Line: Effect of 
Patches: etc.].—E. Guth & C. J. Mullin. 
(Phys. Review, 1st/15th March 1942, Vol. 6i, 
No. 5/6, pp. 339-348.) For this theory see 
1909 of 1941 [and 453 of February]. 

1976. THEORETICAL AND EXPERIMENTAL CON-
TRIBUTIONS TO THE SCHOTTKY DIFFUSION 
COLUMN [in the Low-Pressure Mercury 
Plasmas].—H. Fetz. (Ann. der Phys., 
No. 8, Vol. 40. 194 1, PP- 579-600 .) 

For previous work see second paragraph of 410 
of February. " For many cases, especially for 
discharges in high gas pressures (above i mm Hg) 
the boundary condition already employed by 
Schottky, namely zero plasma density at the wall, 
can be considered a good approximation. Now, 
however, that discharges at very low pressures. 
discharges influenced by Langmuir layers, are 
attracting increasing attention, this boundary 
problem must be investigated thoroughly again, 
since it is just in this field of application that the 
sectional distribution has a decisive influence on 
the course of the control process". The present 
theoretical investigations, confirmed by a special 
c.r. oscillographic probe-measuring technique, lead 
to a new boundary condition based on the assump-
tion that the ion velocities in the wall zone are 
predominantly directed (towards the wall), as con-
trasted to their unordered state over the rest of the 
cross section. A plausible relation between the wall 
velocity and the mean ion temperature of the 
column is found. 

1977. DIFFUSION OF HEAT THROUGH A RECT-
ANGULAR BAR, AND THE COOLING EFFECT 
OF FINS : I—THE STEADY STATE [Exact 
Solutions yielding New Results not con-
tained in Approximate Formulae hitherto 
employed], and APPLICATION OF AN ELEC-
TRIC MODEL TO THE STUDY OF TWO-DIMEN-
SIONAL HEAT FLOW.—M. Avrarni & J. B. 
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Little : Av rami & Paschk is. (Ph)s. Review, 
1st/15th March 1942, Vol. 61, No. 516, 
p. 392: p. 394: summaries only.) 

1978. COLLOIDAL-GRAPHITE ELECTROSTATIC SHIELD-
ING [for Valves & Ground Connections, Shield 
Partitions, etc.].—B. H. Porter. (Review 
Scient. Instr., March 1942, Vol. 13, No. 3, 
pp. 129-130.) 

" With research workers currently forced to de-
vise metal substitutes, suggestions presented earlier 
(1927 of 1936 [see also 153o of May]) become worthy 
of further elaboration..." 

1979. PAPERS ON INDUCTION HEATING [cf. Kirk-
patrick, 1695 of June].—Babat: Wall. (See 
2199 /2201.) 

1980. TUBE CONSERVATION [. Leave Filaments 
On " Advice does Not apply to 'Fhoriated-
Tungsten Filaments].—R. A. Reinhart. 
(QST, Feb. 1942, Vol. 26, No. 2, p. 84.) 

1981. PRODUCTION OF TUNGSTEN: ELECTRO-

THERMAL METHODS REVIEWED.—(Electrician, 

15th May 1942, Vol. 128, pp. 472-475.) 

1982. " PHILIPS BÜCHERREIHE OSER ELECTRON-

ENRÓHREN " [Vol. I—Fundamentals: Vol. 
II—Data & Circuits, Modern Receiving & 
Power-Amplifier Valves: Book Review].— 
Philips Company. (Zeitschr. f. Fernntelde-
tech., 16th Dec. 1941, Vol. 22, No. 12, p. 
192.) 

1983. THE TYPE NAMES AND DISTINGUISHING 

PROPERTIES OF RECEIVING VALVES [Standard 
German Convention].—\V. Gütze. (Funk, 
1st Dec. 1941, No. 23, pp. 354-356.) 

DIRECTIONAL WIRELESS 
1984. THE AUTOMATIC RADIO COMPASS [including 

Combination with Remotely Indicating 
Magnetic Compass].—\V. L. Webb & G. O. 
Essex. (fount. Roy. Aeron, Soc., May 
1942, Vol. 46, No. 377, p. 158 : abstract 
only.) 

1985. POSITION FINDING BY WAVES [Acoustic and 
Electric : Short Survey of Principles (in-
cluding Fresnel's Law of Optimum Wave-
length) & Development].—(Engineer, ist 
May 1942, Vol. 173, pp. 360-361.) 

1986. DIRECTION-FINDING DEVELOPMENTS: BEAR-

ING INDICATOR FOR GROUND STATIONS.— 

(Wireless World, April 1942, Vol. 48, No. 4, 
p. 97.) See Budenbom, 721 of March. 

ACOUSTICS AND AUDIO-FREQUENCIES 
1987. THE SCATTERING OF TH \ .\ LUES OF TRANS-

MITTING AND RECEIVING TRANSMISSION 

EQUIVALENTS IN TELEPHONE APPARATUS 

[Tests on Numerous Microphone Insets & 
Receivers (the Latter worse than the 
Former) : Need for Very Rigorous Accept-
ance Tests, etc.].—K. Braun. (T.F.T., Aug. 
1941, Vol. 30, No. 8, pp. 229-231.) Using 
the meter dealt with in 3371 of 1941. For 
a further paper see issue for September, 
No. 9, pp. 253-257. 

1988. THE DIRECTIONAL PROPERTIES OF ELLIPTICAL 

(SOUND) RADIATORS.— M. I. Karnovski. 
(journ. of Tech. Ph vs. [in Russian]„ No. 1o, 
Vol. 10, 1940, PP. 839-842.) 

In providing sound equipment for open and 
enclosed spaces it is often necessary to include 
sound radiators with sharp directional properties 
which remain constant over a wide frequency 
range. In the present paper elliptical radiators 
are considered, and the directional properties are 
defined as the relationship between the velocity 
potential and the angle of radiation. This relation-
ship can be represented by the Lamé function of 
the nth order (for an ellipsoid of the nth order) and 
it is shown that in general the directional properties 
of such a radiator depend on the frequency used 
as well as on the dimensions and shape of the 
radiator. Only when the ellipsoid degenerates 
into a sphere do the directional properties become 
independent of the frequency. 

1989. ELASTIC WAVES FROM A POINT IN AN ISO-
TROPIC HETEROGENEOUS SPHERE : III , and 
TR A NtiNI ISSION OF ARBITRARY ELASTIC 

W .\ \• ES FROM A SPHERICAL SOURCE, SOLVED 
Witr OPERATIONAL CALCULUS: I.—R. 

ama : I. Sezawa & K. líanai. (Sci. 
Abstracts, Sec. A. March 1942, Vol. 45, 
No. 531, p. 81: p. Si.) 

1990. LAUE PHOTOGRAPHS OF ROCHELLE SALT 

POWDER COMPRESSED UNDER HIGH PRES-

SURES [Clear Indications of Asterism].— 
K. Deutsch. (Zeitschr. f. tech. PI, vs., No. 6, 

Vol- 21, 1940, P. 134.) 

1991. THE THERMOREGENERATION OF SOUND.— 

K. Teodorchik. (fount. of Tech. Ph vs. [in 
Russian], No. ii, Vol. 10, 1940, pp-. 914-

917.) 
See also 460 of February. Using the principles 

of thermoacoustic oscillations as formulated by 
Rayleigh, and the modern theory of auto-oscillations, 
the simplest case of thermoregeneration, auto-oscil-
lations in a Helmholtz resonator, is considered. 
It is shown that the condition of self-excitation (9), 
amplitude of stable oscillations (lo), and frequency 
correction (i l) can be determined on the basis of 
the linear theory of the resonator, taking into 
account the non-linearity of the thermal char-
acteristic. 

1992. SOUND-LAG CALCULATOR FOR LISTENING 

EQUIPMENT FOR AIRCRAFT NOISE: EXTEN-

SION AND CORRECTIONS.—E. Kutzscher. 
(Zeitschr. F.D.!., 18th April 1(142, Vol. 86, 
No. 15/16, p. 230.) 

The original paper was in Vol. 84, 1940, pp. 
845-851. The corrections in no way affect the 
writer's assertion that " it is better in practice 
to estimate the speed rather than the height." 

1993. THE MECHANISM OF THE INFLUENCE OF 

MOVEMENTS OF THE HEAD ON THE LOCALISA-

TION OF SOUNDS: PRELIMINARY NOTE.— 

A. Gemelli. (La 1?icerca Scient., Jan. 1942, 
Vol. 13, No. 1, pp. 5-10.) 

1994. ELECTRICALLY IMPROVED AUDITORIUM 

ACOUSTICS Acoustics of l'nter den Linden 
State Opera. House, designed for Opera, 
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unsuitable for Symphony Concerts: Success-
ful Modification by Electroacoustical 
Methods].-0. Vierling. (E.T.Z., 26th March 
1942, Vol. 63, No. 1 /1 2, p. 145 : summary, 
from Altust. Zeitschr., Vol. 6, 1941, p. 86 
onwards.) 

1995. PROBLEMS OF TRANSATLANTIC TELEPHONY 
[Kelvin Lecture : particularly the Prospects 
of Multi-Channel Working on Broad-Band 
Cable, and the Problem of the Necessary 
Repeaters on the Ocean Bed].-0. E. 
Backley. (Electrician, 1st May 1942, Vol. 
128, pp. 415-418.) 

1996. REVISED STANDARD-FREQUENCY BROAD-
cAsrs [Inclusion of 15 Mc s Carrier Fre-
quency : the Complete Procedure of WWV's 
Transmissions].—Bureau of Standards. (Tech. 
News Bull. Nat. Bur. of Stds., Feb. 1942, 
No. 298, pp. 9-10.) See also 2082. 

1997. THE " AXIS SOUND" OF BODIES ROTATING 
AT HIGH SPEED: A NEW STANDARD NOTE 
SOURCE [Free from Harmonics: up to 
Supersonic Frequencies: High Power 
(Several Hundred Watts radiated) : l'ni-
form All-Round Radiation].—E. Huguenard. 
(Comptes Rendus :Paris], loth Nov. 1941, 
Vol. 213, No. 19, pp. 648-650.) 

1998. A PUSH-PULL OSCILLATOR FOR VERY LOW 
FREQUENCIES [I-10 & 10-100 C sj, and A 
NOTE GENERATOR WITHOUT OSCILLATORY 
CIRCUIT [50-5000 C,.—Gauger & Berrang: 
Willoner & Tihelka. (See 2025 & 2026.) 

1999. THE NIVOC ACE BEAT-FREQUENCY OSCIL-
LATOR [50-10 000 C: One Tuning Control]. 
—(burn, of Scient. Instr., March 1942, Vol. 
19, No. 3, p. 46.) 

2003. VACUUM-TUBE-DRIVEN TUNING-FORK OSCIL-
LATOR _Type. 723: Operation More Stable 
than Microp:ione-Button Type, and Better 
Wave Form].—General Radio Company. 
(Review Scient. Instr., Feb. 1942, Vol. 13, 
No. 2, p. 84.) 

2001. COLOUR IN SOUND: A STUDY FROM THE 
PSYCHOLOGICAL VIEWPOINT.—E. L. Trist. 
(Electronic Eng:g, Dec. 1941, Vol. 14, No. 
166, PP• 547-548.) cf. p. 546, and 2313 of 
194 1-

2002. ARTISTIC DEVIATION AS AN AESTHETIC 
PRINCIPLE IN MUSIC.—C. E. Seashore. 
(Scientific lionth/y, Feb. 1942, Vol. 54, No. 2, 
pp. 99-109.) 

2003. MODERN SCIENCE AND MUSICAL THEORY.— 
Ll. S. Lloyd. (Nature, 4th April 1942, Vol. 
149, pp. 389-390.) Summary of Royal 
Society of Arts paper. 

2004. ON THE REACTION OF THE SOUNDBOARD TO 
THE VIBRATION OF STRINGS.—A. I. Belov. 
(journ. of Tech. Phys. :in Russian], No. 1,0, 
Vol. io, 1940, pp. 807-812.) 

The transmission of oscillatory energy from the 
string to the soundboard is considered theoretically. 
, Constructional peculiarities of the soundboard 
, necessary for the coordination of its parameters 

323 

with those of the string are discussed. An inter-
pretation is given of certain defects in musical 
instruments of inferior quality. 

2005. DYNAMICS OF THE PIANOFORTE STRING AND 
THE HAMMER: PART VI—DISPLACEMENT 
AFTER IMPACT: PART V II—ENERGY OF 
THE STRING.—M. GlIOSIL (Indian _burn. of 
Phys., Feb. 1941, Vol. 15, l'art i, pp. 1-io: 
pp. 11-1 4.) 

2006. A MORE CORRECT THEORY OF THE ARRANGE-
MENT OF FRETS ON THE FINGER-BOARD OF 
PLUCKED INSTRUMENTS, and A THEORY OF 
THE SIMULTANEOUS ARRANGEMENT OF FRETS 
FOR TWO SMOOTH STRINGS OF PLUCKED 
INSTRUMENTS.—N, Jakovlev. (hurt:. of 
Tech. Phys. [in Russian], No. II , Vol. jo, 
1940, pp. 936-940: No. 7, Vol. I I, 1941, 
pp. 654-66 7-) 

2007. ON VIBRATIONS OÉ TWISTED STRINGS [Effect 
of Static Twist is to produce Vibration-
Curve with Cyclic Changes: Oscillographic 
Results with Strings having One, Two, & 
Three Complete Turns]".—G. Suryan. (Sci. 
6. Culture [Calcutta], July 1941, Vol. 7, 
No. I, p. 55.) 

2008. ISOLATION OF AN ULTRASONIC CRYSTAL 
RADIATOR FROM CONDUCTING LIQUIDS.— 
J. W. McGrath & A. R. Kurtz. (Review 
Scient. Instr., March 1942, Vol. I 3, No. 3, 
pp. 128-129.) 

2009. MAGN ETOSTR ICT ION PH ENOM EN A Effects & 
Applications .. -Williams. (See 2139.) 

PHOTOTELEGRAPHY AND TELEVISION 
2010. THE RESPONSE OF A NETWORK TO AN ARBI-

TRARY PERIODIC I1R WING FORCE with 
Application to Television Circuits] .—Hamlin. 
(See 1918.) 

201 I. THE QUANTUM OUTPUT OF PHOTOCELLS OF 
VARIOUS TYPES.—A. M. Gurevich. (fount. 
of Tech. Phys. in Russian], No. II , Vol. 10, 
1940. PP- 943-944.) 

A comparison is made, as regards the quantum 
output, between the modern antimony-caesium 
and sulphur-thallium photocells, possessing high 
spectral sensitivity, and older cells of the silver-
oxide-caesium and selenium types. As a result of 
experiments a table is prepared which shows that 
sulphur-thallium cells with a positive photoeffect 
in the barrier layer give the highest quantum 
output (39"„). while that of the silver-oxide-
caesium type is surprisingly low (only o.3%). The 
relationship between the quantum output of photo-
cells and their spectral sensitivity curves is also 
discussed. 

201 2. THE SPECTRAL SENSITIVITY DISTRIBUTION 
OF SELENIUM BARRIER-LAYER CELLS [and 
the Influence of Cadmium Admixtures].— 
F. Eckart & A. Schmidt. (Zeitschr. f. 
Phys., No. 3 4, V01. 118, 1941, pp. 199-209.) 

A small addition of Cd results in a flattening of 
the long-wave drop in the selenium characteristic ; 
in larger quantities the Cd produces (as Gárlich 

It 
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found: 3251 of 1939) a second maximum at 0.7 µm, 
but the absolute output decreases (Fig. 2," Mitte "). 
Not only the properties of the metal„semiconductor 
boundary layer, but also the measured spectral 
distributions of CdSe barrier-layer and resistance 
photocells, indicate that CdSe domains are built 
into the otherwise unaltered selenium layer. These 
domains are also photoelectrically active, and the 
sensitivity-distribution due to them is superposed 
on that due to the selenium. Debye-Scherrer 
photographs show also that on heat treatment 
heterogeneous CdSe domains are formed. 

2013. THE SELENIUM BARRIER-LAYER PHOTOCELL 
[Action: High Quality of British-made 
Cells: Sensitivity & Dark Current to be 
expected of Good Cells : etc.].—G. A. Veszi. 
(Electronic Eng:g, Oct. 1941, Vol. 14, No. 164, 
pp. 436-437.) From Evans Electroselenium, 
Ltd. 

MEASUREMENTS AND STANDARDS 

2014. ABSORPTION MEASUREMENTS ON BIOLOGICAL 
LIQUIDS (BLOOD) IN THE 50-100 C111 WAVE-
RANGE.—G. Gsell. (Physili. Zeitschr., 20th 
March 1942, Vol. 43, No. 5/6, pp. 101-107.) 

The special interest of this investigation, in 
more than one way, is pointed out. The method 
adopted was the Zahn-Rieckhoff " damping " 
method (1930 Abstracts, p. III), suitably modified 
to work with decimetric waves. The 50-loo cm 
generator (triode with retroaction) followed the 
three-point connection given by Dühler (3896 of 
1938), in which the leads to the cathode and to the 
feed-point in the oscillatory circuit are built as a 
Lecher system, so that all chokes are eliminated and 
the transmitter is very symmetrical. Another 
Lecher system couples the generator circuit to the 
actual measuring circuit, and serves to filter out 
any harmonics. The measuring circuit is itself a 
Lecher pair, with the test vessel at its closed end 
and a sliding bridge near the other; a diode volt-
meter, with its loop coupled to the Lecher pair in 
the neighbourhood of the bridge, acts as resonance 
indicator. Details are mentioned, such as the conical 
shape of the holes through the wall of the container, 
for the passage of the ends of the two wires : in 
this way the electrical homogeneity of the pair is 
very little upset. The accuracy of the measure-
ments was within I.8-2%. Results are given, and 
discussed in relation to the increase in conductivity 
due to dipole relaxation. 

2015. HIGH-FREQUENCY CURRENT MEASUREMENT: 
METHODS FOR FREQUENCIES UP TO 1500 MC/S. 
—M. J. O. Strutt. (Archiv f. Tech. Messen, 
March 1941, No. 117, V324*-4, Sheets T33-

34.) 
I.—Thermal methods. For thermojunctions of 

modern design the sources of error at frequencies 
above 6o Mc/s are (a) self and mutual inductances 
of the various conductors, (b) capacitance between 
the various conductors, and (c) skin effect in the 
heating wire. The last source can be nullified to a 
great extent, at any rate for small currents, by the 
use of sufficiently thin wire of suitable material 
(such as 2oµ diam. constantan: the error at 
1500 Mc/s for this would be about 2% in the value 
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of resistance. For larger currents, such as I A, 
the skin-effect error can be reduced by the use of 
thin-walled heater tubing, self-supporting or carried 
on insulating material. Vacuum thermojunctions 
of the first kind are on the market (for currents up 
to about 50 MA: Fig. 1) but none of the latter kind. 
An approximate equivalent circuit for the thermo-
junctions shown in Fig. I is given in Fig. 2, with 
rough values for the circuit elements. From this 
circuit it can be estimated that the errors due to 
causes (a) and (b) would be between 2 and 10% 
at 300 Mc,'s and 50% or more at i500 Mc/s. It 
is mentioned that by a suitable dimensioning of the 
length of each wire from the earthing point to the 
heating point it is possible to introduce, for a par-
ticular frequency, a high a.c. resistance between 
these points, which will reduce the error, but only 
for frequencies in a small region about the chosen 
frequency. This plan is referred to again in 
section 12, where the absolute calibration of thermo-
junctions, up to 15oo Mc s, is described : the method 
(circuit Fig. 4, equipment Fig. 5) is based on the 
differential hot-wire air thermometer (1527 of 1940 
and back reference). Finally, Straubel's optical 
double-refraction devices (1446 of May and back 
reference) are mentioned : " hitherto little used 
in practice.' 
IL—Electrodynamic methods. Gundlach's mag-

netodynamometer (2473 of 1941) is discussed. At 
2000 MC s the max. error, according to theoretical 
considerations, would be about 8?„. " A compara-
tive calibration against other types of instrument 
was not carried out. \Vhen this has been done, 
and if the results are satisfactory, there will be 
nothing to prevent its general use in suitable 
conditions." 

111.—Methods depending on the measurement of 
voltage and resistance (diode voltmeter) : see 2485 
of 1938 and 1527 of 1940. Fig. io shows an arrange-
ment for the absolute comparison of a diode volt-
meter and a thermojunction, at 400 N1c,s, using the 
special coaxial Lecher system with split outer 
conductor (Fig. i) to act as two d.c. leads but as 
one a.c. conductor. This device of splitting can 
be extended, if desired, so as to supply several 
diodes. The small, symmetrically arranged variable 
condensers C in Fig. lo, used to balance out the 
self-inductance of the heating wire, present certain 
difficulties on these very short waves, and can well 
be replaced by short Lecher pairs with a fine screw 
adjustment. 

2016. SURVEY OF THE SKIN-EFFECT ERROR OF 
THERMAL MEASURING DEVICES [Definition: 
the Resistance Ratios (Effective-Resistance/ 
D.C.-Resistance) for Circular-Section Wire, 
Circular-Section Tube, Rectangular Parallel 
Strips with Small Spacing, & Single Con-
ductor with Elliptical Cross-Section : the 
Case of a Conductor wound into a Cylindrical 
Coil].—J. Fischer. (Zeitschr. f. tech. Phys.. 
No. 12, VOI. 22, 1941, pp. 28o-283.) 

2017. THERMOELECTRIC FORCE OF BISNIUTH THIN 
FILMS [prepared by Vaporisation or Sputter-
ing: for Thermocouples, etc.].—Z. Yamaguti. 
(Electrotech. journ. [Tokyo], March 194 1, 
Vol. 5, No. 3, pp. 52-55.) 

î 
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2018. A MIXING VALVE INSTEAD OF AN ELECIRO-
DYNAMOMETER [Or Thermo-Wattlneterl for 
the Selective Measurement of Very Small 
Alternating Voltages [o.oz p.Vi.—S. Singer: 
Schafer. (Zeitschr. f. tech. Phys., No. 8, 
Vol. 21, 1940, P. 175.) 

Description of a modification of Schafer's method 
(1544 of 1940), an ordinary microammeter being 
used and the whole method becoming more flexible, 
since the width of the rectified band can be varied 
at will. 

2019. TH-È MEASUREMENT OF CAPACITY AND IN-
DUCTANCE OF CONCENTRIC CABLES [and the 
Correction of Errors due to Residual Induct-
ance of Measuring Condenser & to Cable 
End Effects: using the Hartshorn-Ward 
Dielectric Test Set : New Short Method of 
evaluating Cable Constants from Closed & 
Open Impedance Measurements1.—F. Jones. 
(Journ. of Scient. Instr., April 1942, Vol. 19, 
No. 4, pp. 53-58.) 

2020. THE PURE R-C AMPLIFIER AS A WIDE-
BAND TEST AMPLIFIER.—Wunderlich. (See 
1926.) 

2021. CONTRIBUTION TO THE THEORY OF THE SO-
CALLED ELLIPSOID" METHOD OF MEASUR-
ING DIELECTRIC CONSTANTS [of Liquids].— 
Y. Beernstithl. (Zeitschr f. Phys., No. 3/4, 
Vol. '18, 1941, pp. 257-263.) 

Fürth's 1924 theory has been used by various 
workers who have employed his method, depending 
on the measurement of the torque produced by an 
electric field on an ellipsoid of solid dielectric 
immersed in the liquid whose dielectric constant is 
required (Lin, 3525 of 1936: Shutt & Rogan, 652 
of 1937). Results have been rather peculiar, and 
the present writer explains this by an examination 
of the original theory and the development of a new 
one, which states that the torque is not independent 
of the e of the ellipsoid material (as maintained by 
Fürth) except when its conductivity is very large. 
The question of torque dependence on frequency, 
and the formation of waves in the liquid (under 
the action of the electric field) which affect the 
torque, are also examined. 

2022. THE MEASUREMENT OF VERY SMALL LOSS 
ANGLES [Description of Bridge for Measure-
ments with Absolute Accuracy within 
3 x Io-8, using a Special Standard Con-
denser].--C. G. Koops. (E.T.Z., 20th Nov. 
1944 Vol. 62, No. 46/47, pp. 930-931: 
summary, from Philips tech. Rundschau, 
Vol. 5, 1940, p. 307 onwards.) 

The air condenser has an over-all loss angle of 
only a few times 10-8, which can be neglected in 
measurements up to 8coo cis when an accuracy 
ir within io-1' is required. The plates are of aluminium 
'coated with a very low-loss oxide layer only a few 
' microns thick. Philite insulation is used. The 
bridge circuit is such that only the capacitances 
between the plates, and not the parallel capacitance 
to the metal cover, come into the measurements. 

12023. THERMOCHROME TEMPERATURE-MEASURING 
CRAYONS.—F. Penzig. (Journ. Roy. Aeron. 
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Soc., May 1942, Vol. 46, No. 377, p. 159.) 
For one possible use see 1792 of June, on 
u.h.f. measurements on insulating materials. 

2024. A NOTE ON THE USE OF SMALL POWER 
PENTODES AS NEGATIVE-RESISTANCE OSCIL-
LATORS [Stable Circuit giving Good Wave-
Form].—E. Lawrence. (Electronic Eng:g, 
Oct. 1941, Vol. 14, No. 164, p. 456.) 

2025. A PUSH-PULL OSCILLATOR FOR CONTINUOUSLY 
VARIABLE, VERY Low FREQUENCIES [I-I0 
and lo-loo c/s].—R. Gauger & B. Berrang. 
(T.F.T., Sept. 1941, Vol. 30, No. 9, pp. 
257-260.) 

Authors' summary :—" A valve generator with-
out any oscillatory circuit is described which gives 
a constant output voltage of about 5 vet, at 600 
ohms over the frequency range cis and lo-
w() cis, continuously varied by a single knob in 
the same simple way as in a heterodyne note 
generator. The generating stage has two valves 
and a voltage divider (which governs the frequency) 
consisting of fixed condensers and variable resist-
ances. The self-exciting voltage is so stabilised 
by an automatic level control that no grid current 
flows. From the anode circuits of these two valves, 
equal and opposite alternating voltages are taken 
for the control of a push-pull output stage. An 
output transformer matches the oscillator with 
resistances from lo to 600 ohms." The particular 
circuit employed is based on that developed by 
Fehér, who replaced the phase-shifting section or 
phase-reversing valve (hitherto employed in 
relaxation-oscillation circuits required to give a 
good wave-form) by the voltage divider mentioned 
above: see also Willoner & Tihelka, 2026, below. 

2026. A NOTE GENERATOR WITHOUT OSCILLATORY 
CIRCUIT [Range 50-5000 c/s].—G. Willoner 
& F. Tihelka. (Arch. f. Tech. 'Wessel:, 
March r94t, Part 117, Z42-4, Sheet T44.) 

" A note generator working on a new principle 
is described [cf. 2025, above], in which the low 
frequency is generated directly, negative feedback 
being introduced. The generator contains no 
oscillatory circuit: it consists essentially of an 
a.f. amplifier in which a [positive] back-coupling is 
provided by a type of bridge circuit [left-hand edge 
of Fig. 2] made up simply of capacitances and 
resistances, so that the self-excitation conditions 
are fulfilled for one single frequency only. The 
direct generation of the note frequency leads to 
high constancy of frequency, freedom from dis-
tortion, and simple construction." The strong 
negative feedback voltage, which stabilises the 
amplification and ensures phase equality between 
input and output, is obtained from the voltage 
divider R,-R8 (Fig. 2). 

2027. VACUUM-TUBE-DRIVEN TUNING-FORK OSCIL-
LATOR [Type 723: Operation More Stable 
than Microphone-Button Type, and Better 
Wave Form].—General Radio Company. 
(Review Scient. Instr., Feb. 1942, Vol. 13, 
No. 2, p. 84.) 

2028. REVISED STANDARD-FREQUENCY BROAD-
CASTS [Inclusion of 15 Mc/s Carrier Fre-
quency: the Complete Procedure of WWV's 
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Transmissions] .—Bureau of Standards. 
(Tech. News Bull. Nat. Bur. of Stds., Feb. 
1942, No. 298, pp. 9-1o.) See also burn. 
Franklin Inst., March 1942, Vol. 233, No. 3, 
pp. 271-273. 

2029. HALLICRAFTER HT-7 FREQUENCY STANDARD: 
A CORRECTION.—(Electronic Eng:g, Sept. 
1941, Vol. 14, No. 163, p. 417.) This journal's 
article referred to in 1454 of May included 
a wrong specification : the frequency range 
mentioned in the abstract has therefore 
nothing to do with the instrument in ques-
tion. 

2030. HIGH-PRECISION FREQUENCY COMPARISONS 
.LMeasurement of Long-Time Stabilities of 
Standard-Frequency Oscillators, by Spark 
Chronograph (1537 of 1)4o) : of Short-Time 
Stabilities, by Method employing Two (or 
more) Similar but Independent Oscillators 
adjusted to Differ in Frequency by 0.1 C s, 
and firing a Thyratron (causing Light Flash 
from Mercury-Vapour Lamp) at Each Beat 
Cycle].—L. A. Meacham. (Bell I.ab. Record, 
March 1942, Vol. 20, No. 7, pp. 179-182.) 

2031. METHOD OF MEASURING THE SERIES CAPACTI - 
ANCE AND THE INDUCTANCE OF OSCILLATING 
CRYSTALS.—W. Herzog. (T.F.T., Sept. 
1941, Vol. 30, No. 9, pp. 260-263.) 

From the Telefunken laboratories. The pro-
cedure described involves a signal generator 
(adequately stabilised, with a fine-adjustment con-
denser giving a frequency change of about 10-5 
per scale degree, with a very exact relative calibra-
tion), a crystal oscillator circuit (preferably one 
where the érystal, oscillating in its series resonance, 
acts as a coupling between two valves), and a 
receiver. The exact tuning of the crystal circuit 
is important : this can be carried out by adjusting 
the anode circuit until the anode current of the first 
valve is at its minimum. A more accurate method 
is as follows :—a largish variable condenser (a few 
hundred picofarads) is connected in parallel to the 
crystal. When the circuit is in tune, the rotation 
of this condenser should cause, according to eqn. 
a frequency change of only a few c s, due to the 
term cuCRe,2 k being the resistance of the crystal : 
equivalent circuit Fig. 1). 
The circuit is illustrated in Fig. 4, the various 

steps of the measuring process being shown by the 
numerals. First, the pure series resonance of the 
crystal is determined : for this, the inductance coil 
is short-circuited by a bar (step " I ") so that the 
crystal has only its own parallel capacitance, includ-
ing connection capacitances Ce. The generated 
pure series-resonance frequency is passed on to the 
receiver. On this frequency is then superposed the 
frequency of the calibrated signal generator, whose 
condenser is adjusted till the beat-note vanishes, 
when the condenser reading, co, is taken. For 
step " 2 " the short-circuiting bar is removed, so 
that the coil is now in series with the crystal, the 
parallel capacitance remaining unchanged. The 
resulting frequency-shift ye is measured by readjust-
ing the signal generator till the beat-note again 
vanishes, the condenser reading being now e, : then 
re= - F(e,-- £0), where F is the calibration factor 
of the condenser. Now (step" 3 ") the known fixed 
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condenser C' is connected in parallel with the 
crystal, and the signal generator adjusted again 
(€2) to zero beat : the detuning (from the pure 
series-resonance frequency) is now -F 
As to the signs of and ..„, it is pointed out that 
they can be negative or positive, according to 
whether the circuit is oscillating in the first or 
second series-resonance. For instance, while 
is being taken the first mode may' be involved, in 
which case re will be negative, while on paralleling 
the condenser the second series-resonance may be 
excited, with 7'2 positive. 
The required value Ck is given by eqn. 14, 

involving C', F. Ce, and the three e values. If the 
diffeiences re and are kept fairly small, or if an 
error above about 1",, is considered admissible, 
this equation can be simplified (cf. eqn. ti. simplified 
from eqn. 8) to the formula C k 2C' F. (Et -«*) 
(€1- £0)1( - e1). The accuracy with which C k 

can be determined depends, therefore, chiefly on 
the accuracy of the measurement of • the e differ-
ences, and the series inductance and parallel con-
denser C' should be chosen so that these differences 
are large enough to be accurately measured. A 
good value for C' is 15-30 pF, while the series coil 
should be of the order of to-1 -10-3 henry. depending 
(but by no means critically) on the crystal inductance 
to be measured. If the calibration curve of the sig-
nal generator is not sufficiently linear, as in the 
case of the specimen tests described at the end of 
the paper, two calibration factors l" , and I:, must 
be brought in, and the full and approximate 
formulae for C. are then given by eqns. 16 and 17 
respectively.. It was found that the greatest dis-
crepancy between the results obtained by the two 
formulae %vas only 0.7..„. 

2032. DATA SHEETS XII To XVII : THE INDUCT-
ANCE OF SINGLE-LAYER SOLENOIDS. --(Elec-
tronic En.g.-g, Oct. 6: Nov. 1941, Vol. 14, 

Nos. 164 & 165, PP• 447 -450 & 465 -498.) 

2033. A NEw DESIGN OF SATORI ELECTRIC PEN. 
DitivE.—K. Novak. (Zeitschr. f. -; 

I nstrkunde, Jan. 1(42, Vol. 62, No. I. 
pp. 18-20.) 

2034. RESISTANCE MATERIALS FOR STANDARD RE-
SISTANCES Survey , including Manganin, 
Isa &cb;oell .(\3'; 3A011:7  T”4h0e)rIlo—),1; 

A. Schulze. (Zeitschr. I. tech. Phys., No. 6, •e+ 
Vol. 21,1940, pp. 117-128.) 

2035. SILVER ALLOYS AS RESISTANCE MATERIALS, 
and RESISTANCE MATERIALS WITH LITTLE 

OR No NICKEL CONTENT for War Economy]. 
—Schulze : Hessenbruch. (See 2134 tic. 21351 

2036. THE UNITED STATES STANDARDS OF MEASURE-
mENTs. •I.. J. Briggs. (Engineering, 17th 
& 24th .April 1942, Vol. 153, pp. 304-305 & 
334-335.) Excerpt from The Smithsonian 
Report for 19./o. 

2037. A NEW D.C. MEASURING NIETHOD FOR 
DETERMINING THE POSITION OF AN ALI--
WIRES " INSULATION l'Arur i.e. Arbitrary 
Combination of Short Circuits & Earthings : 
applicable only to Cables of at least Four 

Poleck. (Wiss. Verily. a. d. 
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Siemens-Werken, 
pp. 1-8.) 
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No. 2, Vol. 18, 1939, 2048. 

2038. ATTENUATION AND AMPLIFICATION MEASURE-
MENTS IN COMMUNICATION TECHNIQUE 
[Definitions & Expressions for Quadripole 
Characteristic Quantities : Short Survey of 
Measuring Methods].—H. tioschel. (Arch. f. 
Tech. Messen, March 1941, l'art 117, 
V3713-3, Sheets T35-36.) 

2039. NEW METHOD OF MEASURING THE MAGNETIC 
DECCINATION AND DIP [Rapid Method using 
Ferromagnetic-Saturation Frequency-Doub-
ling Principle: Mean & Max. Errors 4. 5" & 

Tenani. (La Ricerca Scient., Nov. 
1941, Vol. 12, NO. II, pp. 1135-1140.) 

1040. DESCRIPTION OF THE RECEIVING INSTALLA-
TION IN THE TEST AEROPLANE OF THE 
RESEARCH ESTABLISHMENT OF THE GERMAN 
STATE POST OFFICE.—RÔSSeler & Vogt. 
(See 1953.) 

1041. MEASURING APPARATUS IN THE AMERICAN 
BROADCAST-RECEIVER REPAIR WORKSHOP. 
—G. Neinath. (E.T.Z., 3 ist Dec. 1941, 
Vol. 62, No. 52 53, pp. 1009-iolo: summary 
only.) 

:042. A TYPE OF THREAD ELECTROMETER [Design 
giving High Sensitivity ( too° mm. V) and 
Good Stability & Linearity[.—G. C. Tra-
bacchi. (La Ricerca Scient., Jan. 1942, 
Vol. 13, No. I, pp. 15-20.) 

•043. THE POINT-DISCHARGE RECORDER—RECORD-
ING NIICROAMNIETER.—Candler. (See 1(114.) 

o.H. A DIODE SLIDE-BACK PEAK VOLTMETER 
_Surprising Neglect in Spite of Advantages: 
l'robe-Valve Instrument for A.C. Supply, 
No Meter (" Magic Eye " Indicator), Tele-
vision-Type Diode: Range 0.1 to 65 V or 
over .—C. E. Cooper. (Electronic Engsg, 
Sept. 1941, Vol. 14, No. 163, pp. 395 and 
417-) 

,045. A RECORDING PEAK-VOLTAGE METER FOR 
COMMERCIAL ALTERNATING AND DIRECT 
CURRENT teaks up to 1000 V : Resolving 
Power 7 x io s for a Minimum Spacing 
around Kiihne. (E.T.Z., 31 st Dec. 
1941, Vol. 62, No. 52 53, pp. 1003-1005.) 
Portable instrument based on the same 
principle as the electroacoustic " tone-
meter " of Thilo & 13idlingmaier, 3457 of 
1936. 

046. ON A METHOD OF MEASURING VERY HIGH 
POTENTIALS Certain Defects of Previous 
" Generating Voltmeters " avoided by 
Spherical Design, with Driving Motor en-
closed in Rotating Divided Sphere : Applica-
tionsj.-0. Yadoff. (Comptes Rendus 
6th Oct. 1941, Vol. 213, No. 14, pp. 453-455.) 

047. A HIGH-FREQUENCY HIGH-TENSION TESTING 
PLANT OF HIGH POWER [20-40 kW : for 
Tests on Insulators, Bushings, & Condensers 
at Frequencies 300 kc s and t & 10 Mc s, 
and Voltages 500, 300, & 8o kV respectively . 
—L. Rohde & others. (E.T.Z., 26th March 
1942, Vol. 63, No. II . 12, pp. 129-133.) 
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MEASUREMENTS ON IMPULSE VOLTAGES WITH 
A BALLISTIC GALVANOMETER Summary of 
I.E.E. Paper & Discussion].—G. W. 13owdler. 
(Electrician, 15th May 1942, Vol. 128, pp. 
487-488 .) 

2049. THE MEASUREMENT OF IMPULSE VOLTAGES 
BY MEANS OF SMALL SPHERE GAPS [and the 
Obtaining of Greater Consistency of Break-
down by remedying the Ion Deficiency by 
Radioactive Substances or Ultra-Violet 
Irradiation, etc.].—D. E. M. Garfitt. (Proc. 
Phys. Soc., 1 st March 1942, Vol. 54, l'art 2, 
No. 302, ep. "-I.:0.) cf. mochizuki & 
Takeda, 2088, below. 

2050. ERRORS IN THE MEASUREMENT OF HIGH 
SURGE CURRENTS WITH THE HELP OF I.OW-
INDUCTANCE TEST RESISTANCES AND THE 
CATHODE-RAY OSCILLOGRAP11.—W. Siemer. 
(F.T.Z., 16th Jan. 1941, Vol. 62, No. 3. PP• 

SUBSIDIARY APPARATUS AND MATERIALS 

2051. GIANT DEMONSTRATION OSCILLOGRAPH [using 
Type 2532 A2o Intensifier " Oscillotron " 
with 20" Screen, 6 kV Final Accelerating 
Voltage:.—DuMont Laboratories. (Review 
Scient. instr., Feb. 1942, Vol. 13, No. 2, 
pp. 85-86.) In Gen. Elec. Review, April 
1942, p. 249, the tube is named a " teletron." 

2052. THE MEMORY OSCILLOGRAPH.—Hull & Elder. 
(In paper dealt with in 2082, below.) 

2053. A NEW INSTRUMENT FOR ANALYSING 
ELECTRIC TRANSIENTS :Single Instrument 
combining Low-Voltage Surge Generator, 
Sweep Circuit, & C.R. Oscillograph:.— 
Rohats. (Gen. Elec. Review, Feb. 1942, 
Vol. 45, No. 2, pp. 121-122.) 

2054. AN IONISATION AMPLIFIER FOR THE RECORD-
ING OF COINCIDENCES with Electronic Com-
mutator (10 000 Alternations per Second) 
giving Signals from Two Ionisation Chambers 
at Same l'oint on C.R.O. Screen, for Com-
parison of Energies:.—Magnan. (Comptes 
.Rendus j'aris:, 13th Oct. 1941, Vol. 213, 
No. 15, pp. 476-479.) 

2055. LOW-FREQUENCY LINEAR TIME-BASE GENE-
RATOR FOR OSCILLOGRAPHY [Type 215 : 
Frequency Range 0.2 to 125 c, s : for 
Vibration Studies, Physiological Applica-
tions, etc.'.—DuMont Laboratories. (Review 
Scient. In-str., March 1942, Vol. 13, No. 3, 
p. 132.) 

2056. DIRECT-WRITING OSCILLOGRAPH the Garceau 
Vejograph',.—Electro - Medical I.aboratory. 
(See 2201.) 

2057. PEDAL-OPERATED SWITCH 'primarily for 
C.R. Recording Apparatus,. -- Burns. (bourn. 
of Scient. lusty., April 1942, Vol. 19, No. 4, 

P. 63.) 
2058. ON THE WINDING DENSITY [Number of 

Turns per Unit Length] OF A CIRCULAR 
SECTION COIL TO PRODUCE A GIVEN MAG-
NETIC FIELD (for Electron-Optical Appara-
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tus].--Glaser. (Zeitschr. f. Phys., No. 3 4, 
Vol. 118, 1941, pp. 264-268.) 

The question is, how must the number of turns 
per unit length, ei(e), be chosen in order that the 
coil may produce, along its axis, a magnetic field 
of the form H(z). " Analogous to this is the electro-
static problem, to design a series of coaxial charged 
circular rings of equal radius in such a way that the 
electrical pot2ntial 0(2) excited along the axis may 
have a given course. Obvious and elementary 
as the question may appear, to the best of our 
knowledge it has never been tackled. The problem 
leads to an integral equation of tilt first class of a 
quite definite type. Since we give a general solution 
for this whole class of integral equation, the funda-
mental solution of various other problems, leading 
to the same type, is thus provided " : stnce the 

integral equation 5, .f(x)= I K(x —e) ck(e)cle, applies 
- . 

whenever any magnitude produces, at a point in 
space, an effect which depends on the distance r 
in a definite manner E(r), and which is propor-
tional to the value of the magnitude producing 
the effect. In spite of its importance, the writer 
has been unable to find the solution of this eqn. 5 
in any work on integral equations. In the present 
problem the x and ¡ in eqn. 5 represent z,a and 
Cja respectively, where a is the coil radius ; and 
4,(0 —iin(e). To solve the equation with respect 
to the wanted unknown e(E), the writer uses 
two reciprocity formulae Ha & b, derived directly 
from the Fourier integral theorem, and obtains 
ultimately eqn. it for e(i), which, in conjunction 
with eqn. 12, allows all the integrals involved to be 
evaluated for a given field course H(z) or 0(2). 

2059. SUPPLEMENT TO THE PAPER " ON THE 
OPTICAL CONSTANTS OF STRONG ELECTRON 
LENSES ". and SUPPLEMENT TO THE PAPERS 
" ON THE TESTING OF SHORT-FOCUS ELEC-
TRON LENSES" AND " ON A 200 kV UNI-
VERSAL ELECTRON MICROSCOPE WITH OB-
JECT - SHADOWING DEVICE ".—Dosse : von 
Ardenne. (Zeitschr. (. Phys., No. 5,6, 
V0I. 118, 194 1, PP- 375-383 pp. 384-388 .) 

(i) While Dosse's paper (516 of February) was 
in the press, von Ardenne's two papers appeared 
(515 of February and 3490 of 1941), in which 
various problems identical with or similar to those 
dealt with in Dosse's work were treated, with some 
discrepancies in the results. Since on pp. 723-727 
of Dosse's survey the various results known up to 
that time were discussed, the present supplement 
considers von Ardenne's two papers in order that 
the methods and results described in the three 
papers may be compared. Five main points in 
von Ardenne's work are contested, the first in 
connection with his " shadow image" method of 
measuring focal length (which, Dosse maintains, 
gives too long focal lengths and not too short, as 
stated by von Ardenne) : the second his use of 
wire gauze as the test object: the third with regard 
to the distortion of shadow images: the fourth 
his statement that the minimum focal length is 
proportional to the accelerating voltage: and the 
fifth his conclusion that, contrary to previous ideas, 
the resolving power deteriorates with increasing 
voltage. 

(ii) Von Ardennes supplement is prompted by (i) 
and by a subsequent discussion between the two 
workers, and is a clarification and an extension 
of certain points in his two papers. He sticks to 
his conviction that for voltages above 6o kv his 
approximate relation that is proportional to U 
conforms better with practical experience than, for 
instance, the V U relation. Regarding resolving 
power, the best he has been able to get with 180 kv 
is 4 mµ, compared with 2.2 me with 6o kv: this 
may partly be due to the decreased contrast given 
by the smallest particles at the higher voltage. 

2060. THE LOWER LIMITS OF THE FOCAL LENGTH 
AND CHROMATIC ABERRATION OF MAGNETIC 
ELECTRON-LENSES.—Scherzer. (Zeitschr. f. 
Phys., NO. 78, Vol. 118, 1941, pp. 461-466.) 

In seeking conclusions as to the practicability 
of a lens it is helpful to assume that the steepness of 
field change (on which the reduction of focal length 
and chromatic aberration both depend) has an 
upper limit for all practical lenses. This steepness 
is represented by s= —H'jH, where H is the field 
strength at the optical (z) axis and the minute 
stroke denotes differentiation with respect to z. 
Representing the upper limit of s by 1 1, then //too 
is the distance over which, in the region of max. 
relative field change, the field strength at the axis 
alters by t0„. The length / should be of the same 
order of magnitude as the smallest stop diameter 
and thickness attainable by the mechanic without 
detracting from the centering : it is, therefore, a 
measure of the precision of workmanship. The 
writer shows that the focal length of a magnetic 
objective cannot go below the value of o.81, and that 
the lower limit for chromatic aberration is that 
df/dU is not less than / 2U. 

2061. CATHODE AND CONTROL-ELECTRODE ASSEM-
BLY FOR CATHODE-RAY TUBES.—R.C.A. 
Laboratories.—(Eleclronic Eng:g, Oct. 194 1, 
Vol. 14, No. 164, p. 456.) 

2062. CERTAIN DIFFICULTIES IN THE USE OF 
CATHODE-RAY OSCILLOGRAPHS FOR STUDY-
ING ELECTRICAL PROCESSES.—Balygin• 
(burn. of Tech. Phys. [in Russian]. No. lo, 
Vol. lo, 1940, pp. 859-863.) 

The following difficulties met with in practice 
are discussed :—(1) The use of cathode-ray oscillo-
graphs for studying processes of low frequencies 
(down to 50 c,$) : suitable circuits are suggested, 
obviating the necessity of additional complicated 
devices such as rotating cameras, etc. (2) The 
initial wandering of the spot, which often precludes 
the possibility of obtaining a suitable oscillogram: 
practical measures are suggested for overcoming 
this difficulty. (3) Distortion of wave-form intro-
duced by the oscillograph equipment, including 
the supply leads: examples of distorted impulse 
waves are shown, but it is pointed out that in some 
cases the distortion may be caused by the breakdown 
process in the spark gap. 

2063. FILM-CONTRACTION ERRORS IN LATTICE.• 
SPACING N1EASUREMENTS.—Lipson : Hume-
Rothery & others. (fount. of Scient. Instr., 
April 1942, Vol. 19, No. 4, pp. 63-64.) 
Letter prompted by Sob of March. 
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2064. ATOMIC IMAGES WITH THE ELECTRON MICRO-
SCOPE [and the Improvement of Contrast 
by inclining Axis of Condenser Lens with 
respect to That of Remainder of Microscope, 
so that Undeviated Beam just Misses the 
Objective Aperture]. — Schiff. (Phvs. Re-
view, IstfI5th March 1942, ‘'ol. 61, No. 5/6, 
p. 391 : summary only.) 

2065. ELECTRON-MICROSCOPIC EXAMINATION OF 
SURFACES BY THE IMPRESSION PROCESS.— 
Mahl. (Naturwiss., 3rd April 1942, Vol. 30, 
No. 14/15, pp. 207-217.) For the writer's 
original account of this process see 2933 of 
1941 ; and cf. 2215, below. 
PHASE - CONTRAST [Optical] MICROSCOPY 
[Advantages, & Its Neglect in Industry: 
Technique & Examples].—Burch & Stock. 
(fount. of Scient. Instr., May 1942, Vol. 19, 
No. 5, pp. 71-75.) Cf. 1741 of 1941 and 798 
of March. 

2067. A NEW ION-SOURCE SYSTEM WITH MASS 
MONOCHRONIATOR FOR NEUTRON GENE-

2066. 

RATORS.—von Ardenne. Zeitschr., 
20th March 1942, Vol. 43, No. 5,q3, pp. 
91-1o1.) 

" In the writer's laboratory, during 1940 41, 
a van de Graaff neutron generator of one million 
volts potential was built for investigations (in an 
extension to electron-microscopic researches) by 
the method of radioactive indicators [no further 
information is given:. For this apparatus an ion 
source was developed whose construction an 
properties should be of a more general interest." 
It was required to produce a deuteron beam of 
about Jo° I.LA, with as small a consumption as 
possible both of the heavy hydrogen and of power; 
and the desire to embody a mass monochromator 
(to weed out the deuteron stream from the un-
wanted ions) limited the choice of ion source to a 
type with low scattering of velocities. The prin-
ciple adopted was the oscillating-electron principle 
of Finkelstein (2411 2 of 1940), modified by Heil 
(unpublished paper) so that the magnetic field and 
the swinging of the electrons were perpendicular to 
the ion-beam direction, and further modified by 
the writer to take advantage, in the design of elec-
trodes, etc., of his decimetric-wave technique, 
so that with electrode dimensions of only a few 
centimetres the total path length of an electron in 
the ionising space reached a value of lo m or over. 
A combination of electrostatic and magnetic (per-
manent-magnet) electron focusing was used, and 
among other features described and illustrated is 
a special vacuum lock for replacement of the ray-
producing system in the event of damage to the 
cathode (but the system is specially designed to 
avoid the shortening of cathode life by ion bom-
bardment). For early work by the writer on ionic 
probes see 1567 of 1940. 

2068. ON THE PHOSPHORESCENCE CENTRES :Experi-
ments on Blue-Luminescent CaSBia Phosphor 
confirm Lenard's Statement of Existence 
of Centres with Different Persistencies in the 
Same Phosphor, contrary to Riehl's Con-
clusions].—Bandow. (Ann. der Phys., 25th 
Feb. 1942, Vol. 41, No. 2, pp. 172-176.) 
See Riehl's book, 8o5 of March. 
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2069. THE FLUORESCENCE OF PHOSPHORS IN THE 
RARE GASES [Measurements, including Im-
proved Output from Zinc Silicate by Re-
moval of Free Silica, Estimate of Quantum 
Efficiency (near Unity in Neon), etc.].— 
Fonda & Huthsteiner. (hurn. Ott. Soc. 
Am., March 1942, Vol. 32, No. 3, pp. 156-
16o). 

2070. THE YELLOW FLUORESCENT FORM OF ZINC 
SmIcArE.—Rooksby & Mc Keag. (G.E.C. 
Journal, Feb. 1942, Vol. 12, NO. 1, p. 59 : 
short summary.) 

2071. BETTER VACUUM [Use of KOVar for Seals].— 
Westinghouse. (Review Scient. Instr., March 
1942, Vol. 13, No. 3, p. 134.) See also 2647 
of 1936 and back reference. 

2072. A STABILISED IONISATION-GAUGE CIRCUIT 
WITH VACUUM-TUBE VOLTMETER [With In-
creased Stability, Ruggedness, & Simplicity]. 
—Rainwater. (Review Scient. Instr., March 
1942, Vol. 13, No. 3, pp. 118-122.) 

2073. REGULATED VOLTAGE SUPPLIES [for the 
Magnetic Electron Microscope: Very High 
Requirements: Possibility of using Non-
Regulated Supply for Acceleration to Almost 
Full Value, with Additional Stage of Accelera-
tion compensating Fluctuations of Previous 
Stages (e.g. by Use of Magnetic Analyser, 
combined with Amplifier, to control Last 
Stage)] .—Marton. (Phys. Review, ist,i5th 
Feb. 1942, Vol. 61, No. 3,4, p. 204 : summary 
only.) 

REGULATED POWER SUPPLIES fusing Negative 
Feedback].—Marton & Hutter. (See 1929.) 

2075. HEAVY-DUTY REGULATED H.T. SUPPLY 
UNIT [consisting essentially of Parallel 
Combination of Regulated Unit with Un-
regulated Unit operating at a Higher Volt-
age]. —Ii.C.A. Laboratories. (Electronic 
Eng:g, Dec. 1941, Vol. 14, No. 166, p. 556.) 

2074. 

2076. VOLTAGE REGULATOR FOR A DENSITONIETER 
LAMP [requiring a Constancy within about 
0.03.;,].—Parsons. (Journ. Ott. Soc. Ain., 
March 1942, Vol. 32, No. 3, pp. 153-155.) 
Modification by Hygrade Sylvania of the 
Coombs-Nims circuit (Electronics, Vol. 13, 
1940). 

2077. THE STABILISATION OF D.C. VOLTAGES WITH 
THE HELP OF AMPLIFIER VALVES.—Schad : 
Lindenhovius & Rinia. (Funk. 15th Dec. 
1941, No. 24, pp. 365-367.) Abbreviated 
version of the paper dealt with in 817 of 
March. 

2078. VOLTAGE CONTROL OF D.C. GENERATORS BY 
FLUX-DIVERSION.—Davies & Crawford. 
(G.E.C. Journal, Feb. 1942, Vol. 12, No. 1, 
pp. 27-37.) 

2079. RECTIFIERS FOR TELECOMMUNICATION [in-
cluding the " Noregg" & " Westat " Con-
stant-Voltage Systems, etc.] —(Overseas 
Engineer, April 1942, Vol. 15, No. 175. 
pp. 139-145.) See 2939 of 1940 and back 
reference. 
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2080. THE COMPOUNDING OF GRID-CONTROLLED 

REcriElEits ,to give a Voltage independent 

of Current, over Whole Range of Adjust-

ment of No-Load Voltage : Derivation of 

Theoretical Conditions : Practical Example,. 

—Künig. (E.T.Z., 31st Dec. ioi, Vol. 02, 

No. 52 53, pp. oo3-9o7.1 

2081. THE ELECTRICAL STRENGTH OF HIGH-VOLT-

AGE ELECTRICAL APPARATUS. - RakoV. 

( bourn. of Tech. Phi's. in Ru,,,ian,. No. 10, 

10. 19-10, pp. 814 -870. ) 
High-vacuum electrical apparatus such as X-ray 

tubes, kenotrons, etc., operating at voltages of the 

order of too kv or more are often disabled tem-

porarily or permanently by sharp discharges which 

may take place inside the apparatus. Every care 

should therefore be taken to prevent these dis-

charges, and this necessitates the fulfilment of the 

following conditions :—(1) Sufficient degree of 

vacuum ; (2) absence of cold emission of electrons, 

and (3) correct distribution of electron streams 

in the apparatus, especially in view of the appear-

ance of secondary electrons. Each of the above 

conditions is discussed separately, and practical 

suggestions are made. 

2082. THE l'HASE OF ARC-BACK 'Measurements on 

Thyratrons, interpreted bv Kingdon 8r 
Lawton's Theory (803 of 11140) : Use of the 

" Memory Oscillograph ",.—Hull & Elder. 

(fount. Applied Phys., March 1(42, Vol. 13, 

No. 3, pp. 171-178.) For an early paper on 

" memory " equipments see Pakala, 723 

of 1939. 

2083. THEORETICAL AND EXPERIMENTAL CON-

TRIBUTIONS TO THE SCHOTTKY DIFFUSION 

COLUMN in the Low-Pressure Mercury 

Plasmas;.—Fetz. (See 1970.) 

2084. " GASEOUS CONDUCTORS, THEORY AND ENGI-

NEERING APPLICATIONS " Book Review - 

Cobine. (lauro. Franklin Inst., Nlarch 1,142, 
Vol. 233, No. 3, p. 292 : Review Scient. 

April 194 2, V (il• 13, PP• u )3- " )l.) 

2085. GRID-CONTROLLED CORONA Development of 

a Corona " Triode ", for (e.g.) Stabilisation 

of Voltage on a High-Potential Electrode,.— 

Ashby & Hanson. (Review Scient. Instr., 
March 1942, Vol. 13. No. 3 . p. 128.) 

2086. STREAMERING IN NEGATIVE CORONA -Ben-

nett. (See 1955.) 

2087. THRESHOLD ElliLD STUDIES OF VARIOUS 

POSITIVE CORONA PHENOMENA. -Fitzsim-

mons. (See too'.) 

2088. ON THE DISCHARGE CHARACTERISTICS OF THE 

COMBINED GAPS Corona-Discharge Needle 

Gap to reduce Time Lag of Main Gap : the 

Use of a Steep Impulse Voltage to improve 

Corona-Production : Occasional Hindering 

Action of a Three-Point Gap : etc. -. 

Muchizuki & Takeda. (Electrotech. Loan. 
tukyu ., March 1941. Vol. 5. pp• 55 57.) 

2089. " ELECTRIC-DISCHARGE LAMPS " Book Re-

view:.—Francis & Jenkins. (Electronic Lug g, 
Nov. 1941, V01. 14. Nt,. 105. p. 50(i.) From 

the General Electric Company. 
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2090. DIFFUSH)N oF HEAT THRoUGH A RECT-

ANGULAR BAR AND THE CooLiNt.; EFFEt 1 oF 

FINS, and APPLIt AI ION OF AN Fr Et 

NIODEL To THE S I UDY oh' Two-Dimr.N>ioNAt. 
HEAT FLoW. Av rami & Little Avrailli 

& Paschkis. ("ce 1,77 

2091. SExocoNout. TING MA IERIALS Short Survey, 

including I mport t Appin at iuns Prt 

ing Devices in Receivers, ett. Rectificusl, 

- Nlutschke. (Air., hi î 1,. nom.ld,t,, h 
loth Dec. ow, No 12. pp 152 

201)2. SIMPLIFIED AND EX I LNDUD THLoRN• 'i liii-

I)0L'Ni.)AR\'l.AVIR REt. I ITIElt 

(Zeitschr. f. Phi, . 1-4 1.ch 1042. \ ol il s. 

No. 9 to, pp. 539 502 t. tIti 11, p 502 

" The more exact study ot the t. uprous-t ,xide 

and selenium rectifiers ( /up, of U40) Ila , It'd to the 

recognition of the fact that in these t cc o 

which may be regarded as the nit ,st 11111),d-taut 

technically up to the present. a full it misation us 

tt , be assumed for the defect -lit tint, • gap, • ' 

Storstellen'. yielding defect electrons, in a layer 

of semiconductor about ro -1, cm thn k immediately 

adjacent to the rectifier metal. It c> as also estab-

lished that the d.c. and a.c. behaviour id these 

rectifiers is quite predominantly determined by the 

properties of this ' exhaustitin boundary la>er,' 

while those lavers in which there is tidy an nu-

perk-et ninisation of the detect-punts. or a partial 

compensathen of the defect-pt ,mt charges by 

defect-electron charges, play only a minor róle. 

This discovery is not only physii al and technical 

interest but also makes possible a greatly ,unplified 

mathematical representation (et the processes 

gtiverning the behaviour ut these type, ot rectifier. 

Since, moreover, in the tramecc ttrk ut this theory 

a complete representatit ell ol t urrent voltage 

relations for d.c. and a.c. be, unie, pu,,ible, the 

most important results ot this simplified theory 

will be set out in the following pages and t tinipared 

with experimental results." 

The theory develt ,ped in §§ 1 s i, first applied, 

in § 0, to a discussion of Schmidt' , tapacitance 

measurements on selenium re Wier ,. >29 of Mart Ii: 
" it not only allows the case of homogeneous 

distribution of the defect-points to be dealt with, 

but also makes it possible to determine. for the 

case of a distribution varying in space, the defect-

point density at various distances from the metal 

electrode. The discussitœ of the observed d.c. 

behaviour of selenium rectifiers with low defect' 

electron work function fur the covering material 

gives at the higher temperatures an excellent 

agreement with the theory, and decide, against the 

applicability of the characteristic-curve t alt ulation 

recently given by Davydov footnute 3, p. 505: 

for the original Russian paper see 2545 of iti411: 

§§ 7 and 8. To interpret the disc.repancies still 

existing. particularly at low temperature, and for 

high work functions, § 0 first discusses the influence, 

on the characteristic curve, of a reduction of the 

work function produced by the boundary field 

in a generalisation of a calculation carried out by 
Mott, 413o of 1939). It is found, however, that 

these effects, except at high temperatures and for 
low work functions, are always of a smaller order 

of magnitude than certain structural effects, bound 
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up with the discrete distribution of the defect-
point charges, which are discussed in § lo. Finally. 
in §§i i and 12 the theory is applied also to rectifiers 
with incomplete defect-point dissociation in the 
interior of the semiconductor, but nevertheless 
having an ' exhaustion boundary layer' close to 
the metal ; for the copper-oxide rectifier, which 
belongs to this type, the defect-point distribution 
in the neighbourhood of the mother copper is 
determined." 

2093. 01Q- THE TEMPERATURE COMPENSATION OF 
CUPROUS-OXIDE RECTIFIERS.—Manovski & 
Sharayski. (bourn. of Tech. Phys. [in 
Russian], No. ii. Vol. 10, 1940, pi). 941-
94 2.) 

It is shown that with the fall of temperature 
the output power of a cuprous-oxide rectifier is con-
siderably decreased and at — 60° C. is equal only to 
40% of that at room temperature. This variation 
in the power output can be made very small within 
wide temperature limits (curve 2 as against curve 

in Fig. 3) if a power-supply transformer having 
large leakage (for example with a magnetic shunt) 
is used. 

2094. NON-INTERFERING VIBRATORS rprimarily 
for Communication - Type 'ReCeivers].— 
Masteradio. (Electronic Eng:g, Nov. 1941, 
Vol. 14, No. 165, p. 510.) For other recent 
work see 1492 of May. 

2095. DRY CELL MANUFACTURE and the Use of 
Materials indigenous to India] —(Nature. 
4th April 1942, Vol. 149, pp. 381-382 : 
summary only.) 

2096. SALVAGING ACCUMULATORS [Regeneration 
of Sulphated Cells : Experience over Past 
Six Months].—Hickling. (Wireless World, 
April 1942, Vol. 48, No. 4, p. 78.) See 830 
of March. 

2097. THE SILVER-ZINC ACCUMULATOR New Light-
Weight Alkali Accumulator'. — André. 
(E.T.Z., 26th March 1942, Vol. 63, No. 
II 12, pp. 145-146 : summary only.) 

2098. LARGE-SCALE EXTRACTION OF POLONIUM 
FROM ACTIVE LEAD, AND THE FORMATION 
OF RADIOACTIVE ELECTRODE ALLOYS.— 
Dillon Street. (fount. Applied Phys.. 
March 1942, Vol. 13, No. 3, pp. 189-'08.) 
Leading out of the work on sparking plugs 
referred to in 2746 of 1940. 

2099. PRODUCTION OF TUNGSTEN: ELECTRO-
THERMAL METHODS REVIEWED.—(Electrician, 
15th May 1942, Vol. 128. pp. 472-475-) 

2100. CLEANING FINE COPPER WIRE Litz \Vire 
Very Small Section].--Bell. (f ourn. 
Scient. lusty., May 1942, Vol. 19, No. 
13- 79.) 

2101. A DEVICE FOR WINDING SMALL TOROIDAL 
INDUCTANCES.—Wass. (bourn. of Scient. 
lusty., May 1942, Vol. 19, NO. 5, pp. 78-79.) 

2102. A GENERAL-PURPOSE COIL-TURNS MEASUR-
ING EQUIPMENT.—Snelson & 13railsford. 
(Met.-Vicliers Gazette, April 1942, Vol. 20, 
No. 336» PP- 51-53.) 
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2103. COLLOIDAL-GR A PHI TE ELECTROSTATIC SHIELD-
ING.—Porter. (See 1978.) 

2104. ELECTROSTATIC SCREENING AT N'ER' HIGH 
FREQUENCIES [Note on Method of passing 
Control Shaft into Screening Box, etc.].— 

(Electronic Eng:g, Sept. 1941. 
Vol. 14, No. 163, p. 410.) 

210,5. SOIL-CORROSION STUDIES, 1939 : COATINGS 
FOR THE PROTECTION OF METALS UNDER-
GROUND.—Logan. (Journ. of Res. of Nat. 
Bur. of Stds., Jan. 1942, Vol. 28, No. I. 
PP• 57-71.) 

2106. ECONOMY IN BRASS ›) extent of 60'01 IN 

SCREW TERMINALS, BY NEW DESIGN.— 
SCI0117. & Wâgele. (Zeitschr. 18th 
April 1942, Vol. 86, No. 15.16, p. 250.) An 
example taken from a long paper in Siemens-
Zeitschrift. 

2107. ELECTRIC SOLDERING IRONS : A WARTIME 
ECONOMY :Re-tinning Technique avoiding 
Heavy Filing].—(Wireless World, April 1942, 
Vol. 48, No. 4, p. 97.) 

2108. TIN-LESS SOLDERING FOR WIRE JOINTING.— 
A.E.G. (E.T.Z., 20th Nov. 1941, Vol. 62, 
No. 4647, A(lvt. p. 9.) 

2109. FLUXES FOR SOFT SOLDERS. — Watkins 
(Engineering, 24th April 1042, Vol. 153. 
p. 328 : summary of report from Tin Re-
search Institute.) 

2110. FLUX FOR SOLDERING PHOSPHOR-BRONZE 
HAIR-SPRINGS.—HOnler & Watkins. (bourn. 
of Scient. Instr., March 1942, Vol. 19, No. 3, 
P. 45.) For correspondence on the chance 
of corrosion by the lactic acid component 
see May issue. No. 5. pp. 79-80. 

2111. VERNIER CONDENSER Compact 1'nit having 
Two Ranges of Capacitance-Variation with 
Single Control : Two Spacings, located by 
Ball in Annular Groove].—R. C. A. (Elec-
tronic Eng.g, Oct. 1941, Vol. 14, No. 164, 
P. 467.) 

2112. NOTE ON THE PREPARATION AND PROPERTIES 
OF METAL-COATED MICA CONDENSERS Tech-
nique of Sputtering & Evaporation Methods: 
Measurements:.—Craggs. (hurn. of Scient. 
Instr., March 1942, Vol. 19, No. 3, pp. 40-43.) 
For a letter from Coursey, and the reply, see 
May issue, No. 5, p. 80. 

2113. ULTRA-HIGH-FREQUENCY ALUMINIUM-CASE 
TRANSMITTING CAPACITORS ,:Highly Refined 
Sulphur Compound as Dielectric : Corona 
eliminated]. — Aerovox. (Review Scient. 
Instr., Feb. 1942, Vol. 13, No. 2, p. 86.) 

2114. OIL-FILLED PLUG-IN CAPACITORS [Type 72 : 
" Ideal where l'rompt Servicing of Single 
Units is Absolutely Essential — .—Aerovox. 
(Review Scient. Ins-tr., March 1042, Vol. 13. 
No. 3, p. 132.) 

2115. BERYLLIUM OXIDE AND ITS APPLICATIONS 
including the Good Electrical Insulating & 
Thermal Conducting l'roperties of Highly 
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Sintered Beryllia].—David. (Engineering, 
1st May 1942, Vol. 153, p. 344: summary 
only.) 

2116. FUSED ALUMINA CEMENTS [for Securing & 
Covering Heating Elements wound on 
Vitreosil, Alumina, etc.].—(Journ. of Scient. 
Inste., March 1942, Vol. 19, No. 3, p. 46.) 

2117. EXPANSIVITY OF A VYCOR BRAND GLASS 
[96% Silica, Glass No. 790: Comparison 
with Fused Quartz].—Saunders. (Journ. of 
Res. of Nat. Bur. of Stds., Jan. 1942, Vol. 28, 
No. I, pp. 51-55.) 

2118. FIBRONISED KOROSEAL TUBING [for Insula-
tion].—(Journ. Applied Phys., March 1942, 
Vol. 13, No. 3, p. 208.) Developed from 
Koroseal, (3132 of 1941 and back reference). 

2119. THERMOPLASTIC SARAN ras Alternative for 
Copper & Other Metal Tubings, etc.].— 
(Gen. Elec. Review, Feb. 1942, Vol. 45, 
No. 2, p. 137.) 

2120. NEV ROSIN [" Polypale Resin ", with High 
Melting-Point].—Hercules Powder. (Review 
Scient. Instr., March 1942, Vol. 13, No. 3, 
P. 134-) 

2121. WATER ABSORPTION OF RESINS.—Irally. 
(Sci. Abstracts, Sec. A, March 1942, Vol. 45, 
No. 531, p. 97.) 

2122. PLASTICS : A NEW MATERIAL OF CONSTRUC-
TION, [With Table of Non-Electrical Pro-
perties of the Various Types].—Chapman. 
(Engineer, 24th April 1942, Vol. 173, pp. 353-
355: long summary.) 

2123. THE DEPENDENCE ON TEMPERATURE OF 
VISCOSITY AND DIELECTRIC RELAXATION IN 
AMORPHOUS SOLID BODIES AND LIQUIDS, 
FROM CONSIDERATIONS OF PLACE-CHANGE 
PROCESSES.—Holzmüller. (Physik. Zeitschr., 
15th Sept. 1941, Vol. 42, No. 15,/16, pp. 273-
281.) 

2124. DIELECTRIC LOSSES IN HIGH-POLYMER 
SOLIDS [Measurements of Loss Angles & 
Dielectric Constants, at 5oo, 104, & 106 c is 
and Temperatures between 10- & 160 C, of 
Polyvinyl Acetate, Polystyrol, Thiokol, 
Novolak, etc.].—Holzmüller. (Physik. Zeit-
schr., 15th Sept. 1941, Vol. 42, No. 15 16, 
pp. 281-293.) 

For previous work, including the bridge now used 
for the i Mcis measurements, see 3513 of 1941 and 
back references. The present results showed " a 
displacement of the loss-angle maximum towards 
higher temperatures when the frequency was 
increased, and an anomalous dispersion of the 
dielectric-constant values. The renewed rise in 
dielectric loss observed at high temperatures and 
low frequencies is attributed to ionic conductivity. 
The rise of the loss-angle maximum at higher 
temperatures and high frequencies confirms the 
theoretical expectations. The measurements also 
allow the temperature-dependence of the relaxation 
times to be obtained, showing a linear increase of 
log 7" with respect to the reciprocal of the absolute 
temperature. From the width of the loss-angle 
curves the existence in all cases of a number of 
closely adjacent relaxation times can be deduced."' 

2125. THE STORY OF LAC.—Gibson. (Journ. Roy. 
Soc. Arts, 17th April 1942, Vol. 90, pp. 319-
332 : Discussion pp. 332-335.) 

2126. SYNTHETIC RUBBER.—Bridgewater. (fount. 
Franklin Inst., March 1942, Vol. 233, No. 3, 
pp. 225-234.) 

2127. ON THE THEORY OF THE ELECTRICAL BREAK-
DOWN IN LIQUIDS OF SIMPLE STRUCTURE 
[Arguments in Favour of Application of 
Zener's Quantum-Mechanical Theory (of 
Breakdown in Solid Insulators) to Insulating 
Liquids of Simple Structure : illustrated by 
Discussion of Conditions in Liquid Argon].— 
kronig. (Zeitschr. f. Phrs.,No. 7/8, Vol. 118, 
1941, pp. 452-454.) •Zener's theory (ref. 
" I") was based on the Bloch electron 
theory of metallic conduction. 

2128. AN EFFECTIVE VIBRATION-FREE SUSPENSION 
[primarily] FOR LIQUID MIRRORS [where All 
Three Motional Components have to be 
considered].—Becker. (Zeitschr. j. tech. 
Phys., No. 9, Vol. 21, 1940, pp. 195--199.) 

2129. TIME-DELAY RELAY [Circuit for Complete 
A.C. Operation : closes lo s after Energising 
Contact is made, opens automatically after 
Predetermined (5-90 s) Interval].—Krebs & 
Kersten. (Review Scient. Inste., Feb. 1942, 
Vol. 13, No. 2, pp. 83-84.) 

2130. AN INEXPENSIVE SENSITIVE RELAY [prim-
arily for Wireless Control of Model Aircraft, 
etc.].—Worthington. (Electronic Eng:g,Nov. 
1941, Vol. 14, No. 165, p. 504.) 

2131. RHODIUM CONTACTS: a NEW METAL FOR 
USE IN RADIO APPARATUS.—Laister. (Elec-
tronic Eng:g, Nov. 1941, Vol. LI, No. 165, 
PP. 4(10-49 1.) 

2132. PLATINUM - NICKEL, A NEW NOBLE-METAL 
CONTACT MATERIAL FOR COMMUNICATION 
TECHNIQUE [including Comparison with 
Platinum & 
(E.T.Z., 4th Dec. 1941, Vol. 62, No. 48/49, 

PP- 953-955.) 
2133. ELECTRICAL CONTACTS FOR INSTRUMENTS 

[and the Selection of Material for a Given 
Application].—Chaston. (Journ. of Scient. 
Inste., April 1942, Vol. 19, No. 4, pp. 50-53.) 

2134. SILVER ALLOYS AS RESISTANCE MATERIALS 
[particularly the Tin-free and Low-Tin Silver-
Manganese Alloys].—Schulze. (E.T.Z., 26th 

99 Feb. 1942, Vol. 63, No. 7,8, pp. -10o: 
summary, from Physik. Zeitschr., No. 12, 
Vol. 42, 194t, pp. 385-389.) For previous 
work see 1721 of 1941. 

2135. RESISTANCE MATERIALS WITH LITTLE OR No 
NICKEL CONTENT [for War Economy: 
Copper-Manganese Alloys for Precision Re-
sistances : Chrome-Nickel Alloys with Re-
duced Nickel & Increased Iron, or Chrome-
Aluminium-Iron Alloys, for High Resist-
ances in Communication Engineering: 
Heating Resistances: etc.].—Hessenbruch. 
(E.T.Z., 26th Feb. 1942, Vol. 63, No. 7/8, 
pp. 89-92.) 
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2136. PROPERTIES OF MON EL METAL AT LOW 
TEMPERATURES [including Special " K " 
Monel, completely Non-Magnetic even at 
These Temperatures, unlike Ordinary Types]. 
—Wiggin & Company. (Engineering, 24th 
April 1942, Vol. 153, p. 340: summary only.) 

2137. ERRATUM: A SIMPLE TYPE OF FLAT INDUC-
TION COIL.—Benedikt. (Review Scient. Instr., 
March 1942, Vol. 13, No. 3, p. 130.) See 
1537 of May. 

2138. NEW STEELS OF HIGH MAGNETIC POWER 
[particularly for M.C. Loudspeakers].— 
Jonas & van Embden. (Alta Frequenza, 
Feb. 1942, Vol. II, NO. 2, pp. 104-105 : 
summary, from Rev. tech. Philips, Jan. 
1941, Vol. 6, No. 1, p. 8 onwards.) 

New steels of the " ticonal " series, and some in 
which the titanium is replaced by copper, such as 
Fe 51.5%, Al 8.5%, Ni 14%, Co 23%, and Cu 3%. 
The weight of a given magnet using the new 
materials can be reduced to 300 gms instead of 700 
for the earlier " ticonal " steels and over 1300 for 
cobalt steels. 

2139. MAGNETOSTRICTION PHENOMENA [Short Sur-
vey of Joule, Villari, Barrett, Nagaoka-
Honda, Guillemin, Wiedemann, & Wertheim 
Effects : Applications].—Williams. (Gen. 
Elec. Review, March 1942, Vol. 45, NO. 3, 
pp. 161-163.) 

2140. THE MAGNETOSTRICTION OF ALLOYS.— 
Mes'kin & others. (Journ. of Tech. Phys. 
[in Russian], No. It), Vol. I I, 1941, pp. 918-
935.) 

A sensitive device developed by the authors for 
measuring magnetostriction is described and a 
detailed report presented on an investigation carried 
out with the following alloys: Ni-Be, Fe-Mo, 
Fe-W. Fe-P, Fe -Ti. Fe-.‘1, and Fe-Si. 

STATIONS, DESIGN AND OPERATION 

2141. W IRELESS TELEPHONY '1VITH MOVING MOTOR-
CARS [Complete U.S.W . Equipment for 
Police & Fire Services, etc.].—von Lindern. 
(E.T.Z., 4th Dec. 1941, Vol. 62, No. 48/49, 
p. 957; summary, from Philips tech. Rund-
schau, Vol. 5, 1940, p. 323 onwards.) 

2142. MORE GEAR FOR CIVILIAN DEFENCE: ALTER-
NATIVE MODULATORS AND A CARRY-ALL 
OPERATING TABLE [for 112 Mc/s Equip-
ment].—Grammer. (QST, Feb. 1942, Vol. 
26, No. 2, pp. 17-20 and 8o, 82.) Further 
development of 1025 & 1159 of April, and 
back references. 

2143. DEFENCE NETWORK CONTROL STATION: 
112-Mc. EQUIPMENT IN NEW ROCHELLE NET. 
—Stiles. (QST, Feb. 1942, Vol. 26, No. 2, 
pp. 21-23.) 

2144. WESTCHESTER COUNTY'S HAMS ARE PRE-
PARED [for Defence Activities].—Taylor. 
(QST, Feb. 1942, Vol. 26, No. 2, pp. 34-36 
and 70.) 

2145. FREQUENCY MODULATION: PARTS I-VI 
[General Nature of System: Advantages 
& Disadvantages of Frequency- and Phase-
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Modulated Transmission: Methods of 
Modulating the Frequency or Phase of a 
Carrier: the F.M. Receiver: F.M. Recep-
tion].—Sturley. (Electronic Eng:g, Nov. 
& Dec. 1941, Jan., Feb., March, & April 
1942, Vol. 14, Nos. 165/170.) 

2146. ECKERSLEY REPLIES TO CRITICS OF HIS 
WIRE-BROADCASTING SCHEME .—Eckersley. 
(Wireless World, April 1942, Vol. 48, No. 4, 
p. 96.) See 545 of February and 1547 of 
May, and back reference. 

2147. PROGRAMME SWITCHING AND PRE-SELECTION. 
—Murphy. (Bell Lab. Record, Feb. 1942, 
Vol. 20, No. 6, pp. 142-148.) 

2148. WIRELESS CAPE COD: ALL THAT NOW 
REMAINS—MEMORIES AND FOUNDATIONS.— 
Vermilya. (()ST, Feb. 1942, Vol. 26, No. 2, 
pp. 32-33.) 

GENERAL PHYSICAL ARTICLES 

2149. ELECTRON POLARISATION [Positive Result 
in Attempt to find Polarisation predicted 
by Mott in Doubly-Scattered Beam of Fast 
Electrons].—Shull. (Phys. Review, 1st' 
i5th Feb. 1942, Vol. 61, No. 3/4, p. 198.) 
Cf. Massey & Mohr, 15,24 of 1941, and back 
reference. 

2150. EXTENDED THEOREMS IN DYNAMICS.— 
Kasner & Mittleman. (Science, 6th March 
1942, Vol. 95, pp. 249-250.) With " applica-
tions, direct and indirect, in physical situa-
tions dealing with interacting particles. . . ." 
See also 1824 of June. 

2151. DERIVATION OF THE FREQUENCY RELATION 
E,h og= hv.—Gruber. (Ann. der Phys., 
25th Feb. 1942, Vol. 41, No. 2, pp. 167-171.) 

"The hitherto isolated relation between fre-
quency and energy of a photon is derived from 
simple, securely based fundamental assumptions, 
and at the same time a hitherto unknown correction 
is introduced into the relation between absorbed 
or emitted frequency and the change in the repose 
energy of the absorbing or emitting atom." 

2152. INTERNAL DIAMAGNETIC FIELDS [Calcula-
tion of Value, at Nucleus, of Magnetic Field 
produced by Diamagnetism of Atomic 
Electrons: in connection with Rabi's 
Molecular - Beam Measurements].—Lamb. 
(Phys. Review, 1st Dec. 1941, Vol. 6o, No. 

pp. 817-819.) 

2153. ELECTROSTATIC CHARGE AS A PROBLEM OF 
THE ELECTRONIC THEORY OF METALS [Usual 
Assumption of " Surface Charges" only an 
Approximation, since Every Charge must 
extend into Interior of Conductor: Calcula-
tion of Charge Distribution for Solid Sphere: 
Effect of Reducing the Thickness of a 
Metallic Layer: etc.].—Wolf. (Ann. der 
Phys., 25th Feb. 1942, Vol. 41, No. 2, pp. 
103-116.) 

2154. EXPERIMENTS ON CURRENT BRANCHING AND 
SKIN EFFECT IN SUPERCONDUCTORS [Quanti-
tative Confirmation of von Laue's Theory of 
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Current Division in Parallel Conductors 
when Ohmic Resistance has Disappeared).— 
Justi & Zickner. (Physik. Zeitschr., 
Sept. 1941, Vol. 42, No. 15/16, pp. 257-273.) 
For von Laue's paper on the theoretical 
significance of these results see Zeitschr. f. 
Phys., No. 78, Vol. 118, 1941, pp. 455-46o. 

2155. REMARKS ON THE THEORY OF SUPERCON-
DUCTIVITY :Welkers' Theory : Gorter & 
Casimirs Thermodynamic Relation and Its 
Application by Kok: New Threshold-
Value Measurements].—Sommerfeld. (Zeit-
schr. f. Phys., No. 78, Vol. 118, 194 1, pp. 
467-472.) 

2156. PHOTOPHORESIS AND ITS INTERPRETATION 
BY ELECTRIC AND MAGNETIC IONS.—Ehren-
haft. (See 1889.) 

MISCELLANEOUS 

2157. THE Soi.utioN UF AN IN i yt.RAL EQUATION 
OF \VIDE APPLICATION Lin Electron Optics, 
etc.].—Glaser. (In paper dealt with in 
2058, above.) 

2158. A NUMERICAL METHOD OF SOLVING INTEGRAL 
EQUATIONS OF THE I.APLACE TYPE.—Keck 
& Colby. (In paper dealt with in 2242, below.) 
For Pipes's paper, referred to here, see 3381 
of 1939. 

2159. OPERATIONAL METHODS OF DEALING WITH 
CIRCUITS EXCITED BY SINUSOIDAL IMPULSES. 
—Coulthard. (See 1919.) 

2160. RELAXATION OSCILLATIONS [Survey.—Graffi. 
(See 1931.) 

2161. GENERAL EQUATIONS OF RELAXATION OSCIL-
LATIONS L'applicable to Many Mechanical 
& Other Problems, such as Tacoma Narrows 
Bridge.—Levinson. (Science, 6th March 
1942, Vol. 95, Supp. p. 10: summary only.) 

2162. " THE CALCULUS OF EXTENSION" LBook 
Review;.—Forder. (burn. Franklin Inst., 
Feb. 1942, Vol. 233, No. 2, p. 200.) 

2163. THE SUMMATION OF INFINITE HARMONIC 
(Proc. Roy. Soc., Ser. A, 
Vol. 179, No. 979, pp, 

SERIES.—Soddy. 
27th Feb. 1942, 
377-386 .) 

2164. FURTHER STUDIES ON SOLVING EIGENVALUE 
PROBLEMS BY FACTORISATION.—Schredinger. 
(Sci. Abstracts, Sec. A, Dec. 1941, Vol. 
44, No. 528, pp. 365-366.) 

2165. " HIGHER MATHEMATICS FOR ENGINEERS 
AND PHYSICIsTS: SECOND EDITION " Book 
Reviewl.—Sokolnikoff & Sokolnikoff. (fount. 
Franklin Inst., Feb. 1942, Vol. 233, No. 2, 
pp. 200-201.) 

2166. COMMITTEE DECISIONS AND MATHEMATICAL 
STATISTICS.—Nicol. (Nature, 25th April 
1942, Vol. 149, p. 473.) 

" Much scorn has been poured on Hitler's ' in-
tuition,' but it is not clear that the Allies have used 
any sounder method of attacking many of their 
problems . . ." 

2167. STATISTICAL CONTROL OF REPETITION WORK. 
—(Engineering, 24th April 1942, Vol. 153, 
pp. 332-333.) See also 2168, below, and for 
notice of quality-control charts see Electri-
cian, 8th May 1942, p. 458 : also see Rissik, 
BEAMA fount., May 1942, pp. 130-133. 

2168. STATISTICAL QUALITY CONTROL [the Joint 
Meeting of 15th April].—(Engineer, 24th 
April & 1st May 1042, Vol. 173, pp. 346-347 
and 374-376.) See also 1835 6 of June : 
and for a critical letter see p. 370, followed 
by a reply by Rissik in issue of 8th May, 
p. 380. See also 2167, above. 

2169. " STATISTICAL METHODS FOR RESEARCH 
WORKERS " [Eighth Edition. Revised & 
Enlarged : Book Review.;—Fisher. (Nature, 
25th April 1942, Vol. 149, p. 451.) 

2170. " ELEMENTS OF STATISTICAL REASONING" 
[Book Review].—Treloar. (Science. 13th 
Feb. 1942, Vol. 95, p. 172.) 

2171. " THE SECOND YEARBOOK OF RESEARCH AND 
STATISTIcAl. METHODOLOGY BOoKS AND 
Rt iie Book Review,.—Buros (Edited 
by). lenee, 27th Feb. 1942, pp. 225-227.) 

2172. THE VARIATE DIFFERENCE METHOD " [of 
investigating the Random Element in Time 
Series : Book Review].—Tintner. (Nature, 
4th April 1942, Vol. 149, pp. 369-370.) 

2173. APPLICATIONS OF THE NIULTIHARM0NOGRAPH 
TO THE GRAPHICAL SOLUTION OF PHYSICAL 
AND MATHEMATICAL EQUATIONS, and MECH-
ANICAL MEANS FOR THE GRAPHICAL REPRE-
SENTATION AND SOLUTION OF TRANSCEND-
ENTAL FUNCTIONS Lwith the 3o-Element 
Harmonic Synthesiser'.—Brown : Wheeler 
& Brown. (Plus. Review, I st 15th Feb. 194 2. 
Vol. 61, No. 3 4, p. 205 : 1st 15th March, 
No. 5 6, p. 383 : summaries only.) 

2174. ELECTRONIC DIFFERENTIATION Mutual-
Inductance Method : Simple Condenser 
Method: Condenser-with-Feedback Method : 
Applications for Each Method].—Schmitt & 
Tones. (Review Scient. Instr., March 1942, 
Vol. 13, No. 3, pp. 115-118.) 

Among the applications mentioned are automatic 
computing systems, nerve-impulse transmission 
research, cathode-ray-tube automatic brilliancy 
control, galvanometer-damping and loudspeaker-
transient control, and automatic machine-tool 
control. For another recent use of a differentiating 
circuit see Vetterlein, 1710 of June. For previous 
papers by Schmitt see 66b of March and 3734 of 
1938. 

2175. " PRACTICAL PHYSICS " ',for Workers in 
U.S.A. Defence Industries], and " PRACTICAL 
MATHEMATICS " for Preparation for Tech-
nical Branches of the Services : Book 
Reviews].—(Natute. 18th April 1942, Vol. 
149, p. 424 : 2nd May 1942, p. 486.) The 
second book is by C. V. Duren. 

2176. INVENTION FOR DEFENCE Hints for Engi-
neers].—Lent. (fount. Franklin Inst., March 
1942, Vol. 233, No. 3, pp. 298-299 : sum-
mary only.) From the National Inventors' 
Council, Washington. Cf. 1218 of April. 
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2177. SCIENCE AND THE \VAR Need for Facilities 
& Encouragement for the Private Invent, . 
-Hoare. (Electrician, 8th May 1..42. V..1. 
128. p- 446 -) 

2178. METHOD IN INVENTION : PART II I . Turn-
bull. (Distribution of Electricity. April 1042, 
Vol. 14, NO. 14o, pp. 540-541.) Continued 
from 1221 of April. 

2179. THE MOBILISATION OF SCIENCE IN NATIONAL 
DEFENCE.-Jewett. /tiar9/(e, oth March 
11)42. Vol. 05, pp. 235-241.) Delivered at 
I.R.E. \l'inter Convention. 

2180. ADVISoRV COMMITTEE ON SCIENTIFIC PUBLI-
CATIONS ,Defence Aspect;.-Jewett & others. 
(Science, 13th Feb. 1042, Vol...5. P . 11109.) 

2181. EDUCATION AND TRAINING : FURTHER DIS-
CUSSION OF POST-WAR PROBLEM. -nettling 
& others. (Hr.-fro-ow. 15th May P'42. Vol. 
128, PP. 474-47o•1 Contd. from I$48 
June. 

2182. PROGRESS IN ENGINEERING KNoWLEDGE. 
DURING 1941 Nlat ,rial.. Apish. a-
tion Engineering Alger. (Gin Lb, I,', 
PICIV, Feb. 1.42, Vol. 45. N. 2. pp. 1 I Ii ) 

2183. INDUSTRIAL ELECTRONICS Formation 
Electronics Group of Institute of s 
Cockcroft & others. ddurn. a eut, 

1 ((sir.. March 11 )4 2. \."1. Peg N.'. 3 P- -Cs / 
Later news on 15..0 of May. 

2184. INDUSTRIAL RESEARcli IN THE 
DURING 1941 : arid IN 1:ER M AN V DURING 
1941. /0/D-H. M D'. A C1011. S,4"., May 1..42, 

N.,. 377, p. 11,0 p. I1>o : aBstracts 
only 

2185. STALIN PRIZES FOR SCIENTIFIc STUDIES for 
11,4 G--- /Nature, 25th April 1.042, Vul. 14.1. 
PP. 475-47h1 

In " Physics and Nlathematus " one of the three 
first prizes goes t.. Mandelstam & Papalexi " for 
studies on the theory of the ...ciliation and 
of radio waves " kf. 1703 June and bat k reter-
ences). 

2154.). RUSSIAN FOR Sy IEN T 1EIC WoRK FRS Invita-
tion to Gr. ,ups wishing to. learn,.- Russell. 

(Nature. 2hd May P4 2. \""1. 14.. P. 5"2 
From the Ministry of Information. 

2187. CLIMATE IN THE SOVIET UNION . WrgutlyT 
(Zeitsthr. F.D./., 4th April i..42, V..1. 51., 
No. 13 14. p. 223: summary only 

2188. WHEREFORE THE AIR ARAI SIGN AL-CoR 
SOLDIER ! and I. Rom .IN SIGNALLER 'I (P 
COMMUNICATIONS ENGINEER IDE 1HE LIDA - 
WAFER.- Arndt : Früh. (VT./ 
March 1..42, Vol. 4.3. N.). II 12, p. 149 
summary only : T.F.T., Sept. 1..4i, \' 'I. 3.>. 
No. «j, pp . 2(0 ,- 21,7 ) 

2189. A SIMPLE AIR-RAID ALARM Vii1Vc Note-
Oscillator Unit with NN•ail c.oitrolled by 
Operator : piirtir ularly for Buildings 
equipped uith l'A - Hatt. ISCirli‘e, 2..th 
March 1942, Vol. 95, pp- 301 3.)2.1 
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219o. ENG1.1s11 IN THE SCIENCE CoURsE -Lyon. 

GVatine• 25th April 1942, V. 4.14". PP. 454-
-15"1 

". . . It 11..t )11.1( sclellga• ill itself narrowsng 
study; but it demands s.) mu. ii tune. and the 
standard requited success in '\.IIIliII,iti. 'Ii iss.> 
high, that literary, political. et hi. al. lust.oru al, 
phil.isophit al and . ultural interests all have to give 
way. - See M.., pp. 451)-400 and 447 

2toi. Second, En-
larged Edition : Book 1‹.-s - (E. T.7., 
loth Noy. 1041, Vol. (.2. N. .1.> 47. p..144.) 

21.)2. " THE CoNIPLETE EDITION oI. HIE WRITINGS 
(IF ('.UGLIELNIg1 MARcONI 111 the Original 
Italian or translated into Italian : Book 
Rev leo --(La Ricerca S. I, nf . Jan. 1942, 
V..I. 13, No. I p. 7o.) 

21,1 suour- Wietra..F.ss COMMINI, Atiox : 
Iv". ill EDITIoN," SII0RI -WAVE 

RAID, Ilo0k lieviews;. -Ladner & Stoner: 
Reyner. Het trnian, 22nd May 1.142, Vol. 
125, p. 511 : p. 511.1 

21.)4. •• 1.( %10' P ENGINF:F:RING I I ANDIlooK, : THIRD 
Esn TI' IN " Book Review .- lienny .Edited 

(Prai IRE ., Nov. 1.141. Vol. 29. 
No. ii, p. imoci 

21.15. " STANDARD HAM/Um/1i oR ELE. I Ric AL 
ENGINEERS : SEVENTH EDI Rook 
Rev -Knoulton {Edited by,. 
Frankhn inst., Feb. 1..12, Vol. 23;, 2... ) 

21,0), ()N T111: IREADIN4 1/E St IF. N 1 lElc PAPERS : 
A t•DIEN( E-I•:NEMIEs Nos. I to VI .ind 
Their Elimination . -DuBois. I jtli 
March 1...1 2- '15. PP 271 274 / 

21.17. S.e.“41-: 1(1'11.1) I 11 eN Very 
Simple Way of making Props lion Dras.ings 
N;101 Ease & A.. lira. V : .1 Sug-
gestion ti. the t ommissioner for Patents 
Boys. ,1.000. ..1 Stlelli. , \lay loll. 
"1 1". Nu 5. PP. 4.5 71.) 

21.1's Is I HE NV.V1"1.1( Ci/ 111 .Mii ,,CeN A 1.‘11 ,0.11111 E ' 
I' un, of .111.11gugy b.g.)%% Eli.. tr.. ec 
1h 'Ir.tilll. Pr.s.•sses Moeller. I Z 
20th .lard. 11.42, Vol. pp I 

2199. Tin: MoI.Fl. NIhrii0D 44.,F; INS 1.5111.  
ELL( ‘GNE.T lc I N1/1•4 11 1)5 

II 1st II Ng. SYS nM`• h 
l'In s. in Russian . No. 5. Vol Il . 1941, 
PP 44.i 455 

In dealing ‘‘stli là F above 1 ,1. st iilt.Jtii lion 

heating of inetalli. ts It Is important t.. Icnow 
the distribution ..1 the .1...tromagnetit field around 
the fdlit t. it is pli..pg eggrd b. at hies.' 011.0 by 
.4 00•Iving g 111..(111.11)1.41 in an de. trolyti. 
batli. into ally Ii models of the indu. tor and the 

t, made of a diel...tri. material air.. 11111111•1'...rd 

22‘).. V toR mi.. 
HE.% I1N.. «el- 11..11.0W (VIINIIINs IN AN 

..; 10rg i•gN 1•11( RIK() g 1• ,11,11 
1, 4 Phi, in Kossian . NII 5, V..1 II , 
loll, 1)1> 4o.> 

It is pointed out that in the paper by 1<.sligin 
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(ibid., Vol. Io, 1940, p. 1128), in all other papers 
on the subject, and also in the original patent 
itself (by Dr. Erich Huth). it is assumed that 
the frequency of the heating current should satisfy 
the condition R = col-, where R and L are the 
resistance and inductance respectively of the 
cylinder. It is shown, however, that this condition 

should be %/3 R = (»L. 

2201. THE HIGH-FREQUENCY INDUCTION FURNACE 

[including Spark & Valve Generators and 
the Proposed Use of the " Arc Valve," 
Variant of Poulsen Arc, burning in Inert 
Gas: Powers up to 50 kw, Frequencies to 
loo kc/s].—Wall. (Engineer, 20th March 
1942, Vol. 173, pp. 242-243.) No. III of a 
series. 

2202. MEASUREMENT OF THE REFRACTIVE INDEX 
OF WATER TREATED WITH POLARISED DI-
ELECTRICS [in connection with Piccardi's 
Explanation of Action of Abbot-Close 
" Electronic Bulb" for Prevention of Boiler 
Scale] .—Frong ia. (La Ricerca Scient., Nov. 
1941, Vol. 12, NO. 11, pp. 1161-1168.) 

2203. COLOUR IN SOUND: A STUDY FROM THE 

PSYCHOLOGICAL VIEWPOINT.—Trist. (Elec-
tronic Eng:g, Dec. 1941, Vol. 14, No. 166, 
pp. 547-548.) Cf. p. 546, and 2313 of 
1941. 

2204. " ELEKTROPHYSIOLOGIE [Vol. I: Book 
Review].—Schaefer. (Naturwiss., 3rd April 
1942, Vol. 3o, No. 14;15, p. 228.) 

2205. BIOELECTRIC RESEARCH APPARATUS [Com-
plete Amplifying & Three-Trace Cathode-
Ray-Tube System].—Goldberg. (Proc. I .R.E., 
Dec. 1941, Vol. 29, NO. 12, pp. 664-665: 
summary only.) 

2206. ABSORPTION MEASUREMENTS ON BIOLOGICAL 

LIQUIDS (BLOOD) IN THE 50-100 CM WAVE-

RANGE.—Gsell. (See 2014.) 

2207. ON ACTIVATION WAVES ALONG PASSIVE IRON 

WIRES [immersed in Nitric Acid, and taken 
as a Physical-Chemical Model for the Study 
of Action-Current Propagation along Nerves: 
Action Currents as Origin, Not Accompani-
ment, of Nervous Impulses: New Results 
removing Difficulties in Theory].—Bon-
hoeffer & Renneberg. (Zeitschr. f. Phys., 
No. 7/8, Vol. 118,1941, pp. 389-400.) 

2208. NERVE FIBRE IMPEDANCE [and the Calcula-
tion of Its Characteristics by Submarine-
Cable Theory, from End Measurements: an 
Approximate Equivalent Circuit].—Cole. 
(Phys. Review, ist/i5th March 1942, Vol. 61, 
No. 5/6, p. 391: summary only.) 

2209. NEW EXPERIMENTS ON SEMICONDUCTORS AND 

ON THEIR RÔLE IN ELECTROPHYSIOLOGY 

[Oscillographic Investigation of Two or 
More Semiconductors in Contact suggests 
Physical Interpretation of Nerve & Muscle 
Fibre].—Reboul. (Comptes Rendus [Paris], 
8th Sept. 1941, Vol. 213, No. io, pp. 344-346.) 
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2210. THE UNIT QUANTITIES OF VISION AND TOUCH 
SENSATIONS.—Lifshits. ourn. of Tech. 
Phys. [in Russian]. No. 6, Vol. II, 1941, 
pp. 555-560 -) 

Continuing previous work (2445 of 1941, and the 
present journal. Vol. to, 1940, p. 1639), in which the 
minimum change in hearing sensation was deter-
mined, a similar investigation is carried out for 
vision and touch sensations (see also 2314 of 1941). 
The main conclusion reached is that these sensations 
(and probably all other sensations) grow in equal 
steps, which on a decibel scale are equal to 2 db. 

2211. " OPTISCHE MESSUNGEN DES CHENIIKERS UND 

DES MEDIZINERS" [Third Edition: Book 
Review].—Lowe. (Zeitschr. f. tech. Phys., 
No. I, Vol. 23, 1942, p. 27.) 

2212. MITOGENETIC RAYS [Survey of 18 Years' 
Work in U.S.S.R: Importance in Cancer 
Diagnosis & in Treatment of Certain Mental 
Disorders].—Mariinsky. (Sci. 6. Culture 
[Calcutta], June 1941, Vol. 6, No. 12, pp. 
690-693.) For work in other countries see, 
for example, 376 & 1335 of 1936 and 745/6 
of 1938. 

2213. STATISTICAL DISTRIBUTION OF IMPEDANCE 

ELEMENTS IN BIOLOGICAL SYSTEMS.—Wein-

berg & Householder. (Phys. Review, Istji5th 
Jan. 1942, Vol. 61, No. 1/2, p. 102: summary 
only.) 

2214. THE FINE STRUCTURE OF DIATOMS ACCORDING 
TO OBSERVATIONS AND STEREOSCOPIC RE-
CORDINGS BY THE ELECTRON MICROSCOPE.— 

Muller & Pasewaldt. (Naturwiss., 23rd Jan. 
1942, Vol. 30, No. 4. pp. 55-6o.) Müller's 
paper on the stereoscopic technique here 
employed will be published shortly. 

2215. NEW ELECTRON - MICROSCOPE TECHNIQUE 

BROADENS STUDIES OF GRAIN STRUCTURE OF 
METALS [by Use of Exact Replica of Metal's 
Grain Structure in Collodion]. — R.C.A. 
Laboratories. (jaunt. Franklin Inst., Feb. 
1942, Vol. 233, No. 2, p. 180.) cf. 2933 & 
3594 of 1941, and 2216, below. 

2216. ELECTRON-MICROSCOPIC EXAMINATION OF 

SURFACES BY THE IMPRESSION PROCESS. — 
:Wahl. (See 2065.) 

2217. " DAS OBERNIIKROSKOP ALS FORSCHUNGS-

MITTEL " [ Supermicroscope as Research 
Tool: Book Review].—Siemens & Halske. 
(Zeitschr. V.D.I., 18th April 1942, Vol. 86, 
No. 15/16, p. 256.) Particularly biological-
medical and dust research. 

2218. THE X-RAY MICROSCOPE.—Bragg. (Nature, 
25th April 1942, Vol. 149, pp. 470-471.) 

2219. X-RAs' ABSORPTION STRUCTURE AS A TOOL 
IN PHYSICS AND CHEMISTRY.—Stephenson• 

(Jour;:. Applied Phys., March 1942, Vol. 13, 

No. 1 pp. 142-146 .) 
2220. THE DETERMINATION OF RADIUM DEPOSITS 

WITH COUNTER-TUBE DEVICES [and the 
Design of Highly Sensitive, Directive, & 
Portable Counters].—Dreblow. (Zeitschr. f. 
lnstr:kunde, Feb. 1942, Vol. 62, No. 2, pp. 
6o-66: to be contd.) 
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2221. A PRECISION METHOD OF Mt bd. 

COUNTER RESOLVING I. IMI s Imat IV 
developed for Argon-Alc,M,,I ‘‘,th 

Small ito - a st Resolving Tames, wlo-re 

Usual :Methods are Unsatisfacbary . .‘ 

MODIFICATION OF THE BAR NEs GEIGFR-

Mt'LLER COUNTER.. - Beers Wang & others. 

(lerriew Scient. HAr.. Feb 1,142. Vaal. 

No. 2, pp. 72-7o : p. $t 

2222. COUNTER-TUBE AMPLIFIERS Short Survtay 

- .Z., 2oth Nov. 1.141, Vol 1,2. 

No. 4b 47. p. ()VI.) Particularly the w.ark 

Trost (2301 & :'TI(' of 1.141) and Na 4-

hitrster & \Veber ta21 tat4f ) The 

bibliography in Johnson's paper It io5 

03a1) IS specially menti. Meal 

2223. THE BEHAVIOUR OF PRoPiiR T DIN AL COUNTER 

AMPLIFICATION AT I iW V, il T AGE s Rose 

& RitHISeV. I l'hls. ief; , 1st 15th Frh 

1,142, Vol.. 1)1. N. 3 4. PP lat5 Pm/ 

2224 SELF-QUENCHING GEIGER-MCILER COUNTER> 

- Weisz. I ¡'luis. nerzeu ., st I th March 

1.,42. tit, No. 5 ea. p. 302 summary 

only Ramsey. Stever, 155o a if J  t 

2225. TEMPERATURE COEFFICIENTS IN SELF • 

QUENCHING COUNTERS Trollble Avoided IN 
Use ad Suitable Cases Korn & .atheraa. 

cRe-vieu. Sc1(111 . /HA, \larch 1.142 . v.,' 13 . 

No. 3, p. 127 ) 

2220. THE (,)UANTUM OUTPUT (it' Pll oTa El I S 01 

ARIO-US TYPES -GilreViCh z..11 

2227 THE AUGETRON NIUE T I -ST AGE ELF( !Hi eN 
MULTIPLIER and Applic ati.ans van den 

Bosch. ISte Io73 I 

222S. THE SPEi. TR AL SENSITIVIT V DIST R 111I• T 
OF SELENIUM BARRIER-LAYER CErts and 

the Intluenct• of Cadmium Admixtures . 

Eckart & Schmi,it (Sec 2.)i: I 

2220 THE SELENIUM BARRIER-LAYER ELI . 

-Vcszi . (Sty 2.114 

2230. ON P110TONIET R V WITH THE PID/D 
CELL Expression for Steady Curra -nt passed 

by (ells. Yielding I Lumen Values within 

a -Very FeW Perct-nt I f Nleasurral Values . 

14.ageis Ir;, , 1st ith Mart h 

1.142. Vol. ed. No. 5 1). pp. 3.14 3o5 •uni-

mary only ) 

2231. THE LIGHT \VAT( IIM AN I lisot• 

for Sha ups, etc II ,1-11 on street 1.ights 

(which are turned on At .\ir-Itaial \Varn-

Mg) .. .--(t;en. Eby He. sr 71 \Lira It pa 12. 

V ol- 45 , N" . 3. p. I 

2232. THE ELEc T Ft IC Esi. 5• 'me 1"). AA DWI., if 

PhOtocell Cotal"..1, in. Riding the \Vesting. 

house ' Phant.kya & the .1ppli. Abort of 

the Same Principle to Control ..I Giant 

Searchligilts. lion .5(1. • C Whirr 

Calcutta , April got,. Vol al . N., to . 

PP . 5""- 5"" 

2233. CONTINUOUSLY - 1 IN'. 1 RAI - I•111 I 'IN'. 

ADJUSTMENT FOR .\1“ LAMP., solar 

Reflectors required t.. foIlots Nlovement a al 

Sun : 1.r.lox Temperature-I/a -pendent 

t I; 

Resistance dins tit a «ant rolling I It is mg 

Slotot Stratabel /rd., hi h l'h% % 

N" II. Vol 22, 1"1 1 PP 2'a .; ) 

1234 Rail.- PltortiGli.%1•11 .V IN MI 111- Ili ¡DIN 

AND MEASURE‘IEN 1 AltE%1DIN 

1" 11 \PH 1'4 2. V)al 14' 1. I'I' 44" 
432 ) liy the Dire. tor „I lb-wan h. 1Yotlak. 

Ltd 

2235. " Pitatro(;kmriiic Emus %toe.: TIFa IINPLJUE 

Mi.& Re Vie W -Thorne 'taker 1/ .'11 in 

Ftattk/iti ht ,f, Mara h 8.'42. Vaal 233. SU 3. 

PP 25 ..• at. , 

223 11 " 1 ) sr,s Books • at \pi.' tpi) l'11040. 

It's 'k 1.'%% /'III» al .5acieut 

hush . :Mar. h \ io No 3. p 47 I 

2:.37 Tur " 111111 -sts.. 1.1 •tF Ent. 

:Middleton t / 'JO irtrat 5 a. .1•11 . Mart h 

1, 1“ . v„) 4: . N.. .4. PI' t to 143 ) 

224• R %Neel o 1.11.111 SION ‘I IN IIAV • 

114111 S. honu .11,1 I ta-,!,, he hut, kidefrie, 

Jan \..1 f.:. N.. 1, pp 35 3tt sum-

mary onlv 

2.23at (15 THE I IPT P. Al 1 It AN•PARENi Y or QUARTZ 

( :LASS like ( ry•talline Vuartz ,basso to 

2otim1, IMF strongly .51t..arbent lwalow thas 

Warrirtlgt it I '1.1. Feted 

Schraub .Pht sat /(1!,, ¡Ir 20th I•ela 1.142. 

V. 4 4 I. N" 3 4. PP "4 "1 

2.24 0 :1401•ND IN% SI IGAT IiiN AND EARTHING 

ME V.I•RF %IFNI Stirs ev. in' lutling the vue.. 

tu' n Lightning Nests the I'vr of the 

Siemens 1:arthing Meter .‘bnormal Geo. 

logi. al t onalitions rt. Paler & Mar.' h 

./ / Z . 2aath Nov & 4111 I 4.` 8)141. V "/ 

Nos 4a.47 et 4". ri OP/ .123 & ,)%«, 953 I 

2241 tut NTI \I Mt Tii..II oF Et et rim at. 

Ti N.. III 1 Ibénert 

it mime a lee riird Parts . V«, 10141. 

Ve el 213 N., db: ç 4.2: 

2242 11111, 1/1" VI II 11 131 .i NM Ni > ot EARTH I eeN. 

Iere Fly1Fy iINsi III S‘ F F N11.11 Pvt. 

treated lay Perturbation \letli..1 k 

Colby .1 Err:lei Pht % Mar. h 1.142. 

V .4 13 N" I. pp i7.• 14%) (I :1 sit 

:2.43 (IN ¡III. ol Sulu. Plio•PFi T-

IN«. It,' 1114 1)Eyt Tsgoo. nu t It li I 

• / ielayred le HI . Nos I.141 . 

\ I:. Naa îu. pp 11:4 1134 

.5 ins$4,11%1‘ C.: t .'Si I. SIR AToR .• 1111. 

pion"? /11 •1 1F1'OSIt Lan .11T1ON nit 

SF.1%ttit SI I' 'al-responding to t one,. - 

tom for Chromati. .\berration in a Lens 

lloover csii % Later. 7111 \lard, 1.142. 

‘'.,1 41. No p 14% 

220 THE ENFIROY PIO1111 Fs, Is 1 ee\11%11,41i AF110,4 

FIANS111SSIIINS by SS & Wirele.s 

Energy 1 hstributtaan in Spat e ,e ,,' along a 

ransatlanti. Telepb.ane t able, varlalo,n, 

in one ti 25a.a for Different Telephone 

I .sers I I' a' for Symphony ttn limitra) : 
I nt..rfi•rrn. e ley 1..‘t.-rmil sources et, 

\VAlalost 1/. :.eth 144. Vol le:. 

N., 4t, jai, .113 alto ) 
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2246. MUTUAL INTERFERENCE BETWEEN WIRED 
AND WIRELESS RADIO SERVICES.-- Moebes. 

(See iu5b.) 

2247 INTERFERENCE IN LONG-DISTANCE CABLES 
DUE TO A.C. RAILWAY SYSTEMS.—Wild & 
()chem. (E.T.Z., 4th Dec. 1941, Vol. (2, 
No. 48 49, p. 962 : summary only.) 

2248 MULTI-BAND CARRIER-FREQUENCY TELE-
PHONY OVER OVERHEAD LINES 1Contrast 
between European & American Develop-
ment: the German MG System and its 
Belgrade Germany Service'. •- Cornelsen. 
(E.T.Z., 3oth Jan. 1,4i, Vol. 02, No. 5, 
pp. 85-92.) C. 1386 of May. 

2249. I2-CHANNEL CARRIER EQUIPMENT IN THE 
GOTEBORG-MALMO CABLE. -- NordstrOnl. 
(Elec. Communication, No. 2, Vol. 20, 1(141, 

PP• 80-8 7.) 

2250. TELEMETERING OF TEMPERATURE AND 
VACUUM VALUES FOR THE CENTRAL SUPER-
VISION OF UNATTENDED TRANSFORMER AND 
RECTIFIER STATIONS.—Klinker. (E.T.Z., 
26th Feb. 1942, Vol. 63. No. 7 8, p. 96 : 
summary, from Siemens-Zeitschrift.) 

2251. GETTING THE MOST FROM AUTOMATIC CON-
TROL with Examples in Temperature & pa 
Control.—Peters. (Sc. Abstracts, Sec. B, 
Dec. 1941, Vol. 44, No. 528, p. 242.) 

2252. ELECTRONIC CONTROL OF THE VOLTAGE AND 
FREQUENCY OF AN ALTERNATOR DRIVEN BY 
A D.C. MOTOR with Tests on a i kVA Set: 
ultimately for a 150 kVA Set for Supply of 
Galileo Ferraris Institute.—Pinciroli & 
Francini. (Alta Frcquenza, Oct. 1941, 
Vol. 1o, No. PP . 581-588.) 

2253. Two BRIDGE -CONTROLLED THYRATRON 
THERMOSTATS.—Bancroft. (Review Scient. 
Instr., Jan. 1942, Vol. 13, No. 1, pp. 24-27.) 
For corrections see March issue, p. 114. 

2254. TEMPERATURE MEASUREMENT AND CON-
TROL " Book Review . Weber. Puri!. 
Franklin Inst., Feb. 1(142, Vol. 233, No. 2, 
pp. 1,9-200.) 

2255. THE APPLICATION OF ELECTRONICS TO IN-
DUSTRY : i--SAFETY DEVICES : Il - CON-
TROL DEVICES : NIEASUREMEN -r with 
Bibliographies in Each Part.—(E/ectronic 
Eng:g, Sept.. Oct., & Nov. 1941, Vol. 14, 

Nos. 163, 114, & 165, pp. 363-364, 444-445, 
& 4(12-493.) For lift controls by photocells 
see Nov. issue, No. 165, p. 500. 

2256. ELECTRICAL MEASUREMENT OF SHORT TIMES 
WITH CONDENSER AND THYRATRON 'Accu-
racy within ± iou„ for Times down to 
5os : for investigations on Projectiles. 
Blasting. etc . — Püschel. A rill. 1. Tech. 
llessen, April 1941, l'art I IS, VI42:5, Sheet 
T47 : summary in E.T.Z.. 12th March 1442, 
Vol. 63, No. (:),10, p. 1161 
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2257. APPLICATION OF THE METHOD OF DEGASSING 
BY ELECTRON BOMBARDMENT lo THE ESTI-
MATION oF THE AMOUNTS OFTHE GASES 
CONTAINED IN NICKEL-CHROMIUM StEELS.— 
Moreau. (Comptes Rendus Pans . 24th 
Nov. 1941, Vol. 213, No. 21, pp. 73.! 734 ) 

2258. THE DETERMINATION OF THE Tint ENEss oF 
GALVANIC ALLY DEPoSITED COA t By 
SPECTRUM ANALYSIS.-- Lauenstein N Passer. 

(E.T.Z., 26th March 1,42. Vol. 63. No. 
II 12, p. 164 : summary only (..1. 1842 
of J une. 

225(1 EFFECT OF MAGNETIC-FIELD DISTRIBUTION 
.8: MAGNETIC 1 NSPEC T ION •Method avoiding 
Saturation, using Two Search Coils, each 
with Integrating Valve Amplifier, feeding 
Two-Element Oscillograph'. Fuller. I bourn. 
Roy. Aeron. Soc., May 1042. Vol. 46, No. 
46, No. 377. p. 151 : abstract only ) 

2260. DETERMINATION OF THE STRAINS IN MATER-
IALS AND INVESTIGATION OF MECHANICAL 
VIBRATION PROCESSES WITH STRIP- AND 
RING-TYPE Resistance-Variation GAUGES. 
-Theis. (Zeitschr. 1. tech. No. u, 

Vol. 22, 1(141, pp. 273-280.) 

2261. DIRECT-WRITING OSCILLOGRAPH with from 
I to 20 Recording Elements: for Aero-
plane-Vibration Analysis. etc : the Garceau 
Velograph'. —Electr:i-Nledical Laboratory. 
(Review Silent. Instr., March 1(142, VOL 13, 
No. 3. p. 131.) See also 3601 of 1,41 and 
794 of March. 

22112. KNOCK RATING BY AcoUsl E Al, MODS 

'Piezoelectric Pick-up & C. R. ( 
Funk. (journ. R.I.. t t,,H. . May 

1(142. Vol. 46, No. 377. pp. 15; 158 abstract 
only.) 

2263. KNOCK INDICATOR USING THE PRESSURE-
ACCELERATION PROCESS :developed by DVL, 
with Their Special Quartz Indicator]. 
Lichtenberger. (Zeitschr. 21st March 
1942, Vol. So, No. Ii 12, pp. II .183.) 

2264. THE REMOTE RECORDING OF INDICATOR 
DIAGRAMS FOR INTERNAL-COMBUSTION 
MOTORS LSi) that One Fixed Central Plant 
can be actuated by Cable from Numerous & 
Dispersed Testing Shops • Lichtenberger. 
lE•T.Z., 26th March 1942, Vol te,{, N,, II 12, 

pp. 134-139.) From the DV1.. tor their 
knock indicator see 2263, above. 

2265. IGNITI0N-DELAr NIEAsuREmrs: r in connec-
tion with Diesel-Engine Fuels WI Iii PHOTO-

IN VARIOUS REGIoNs oE 111E SPEC-
TRUM and Comparist en it ith I 'iezoelectric-
Indicator Results Bisang : Stallechner. 
(Zeitschr. April 1,42. 86, 

No. 15 16, pp. 241 244.) 
PoRTABLE DvxAmic BALANCING UNIT _for', 
Rotating Machines assembled bv M 
Production Nlethods . — Westinghouse 
(Review Scient. I iota., March 1942, Vol. 13 
No. 3, p. 132.) Iti7i) of June, from t 
saine firm. 

2266. 

1 


