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"Everything
0.K. Sir !”

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

Principal Materials: .
_ Many years of research and development in
FREQUELEX. An Insu]atmg . .
material of Low Dielectric Loss our Laboratories have brought these materials
SEIrVS%iIIOﬁg:e;Sé Aerial Insulators, to a high degree of efficiency.
> . . . .
PERMALEX. A High Permit- They are in constant use for transmission and
tivity Material. For the construction reception and play an important part in main-
of ondensers of the smallest ini : : 1t
Dossible. dimensions. taining communication under all conditions.
TEMPALEX. A Condenser
material of medium permittivity.
For the construction of Condensers
having a constant capacity at all
temperatures‘
%o = LOW LOSS CERAMICS
- BULLERS LTD., THE HALL, OATLANDS DRIVE, WEYBRIDGE, SURREY
Telephone : Walton-on-Thames 245) Manchester Office : 196 Deansgate, Manchester
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ROM years of intensive research in -the
design and ‘manufacture of electrica! testing
equipment has grown the range of world-famous
“AVO " Instruments. To-day, wherever rapid
precision testing is " demanded, there will be
found the meters that matter—“ AVO” Meters.

BRITISH MADE
9
-
46-range Model 7 40-range model 40
Universal AvoMeter : Universal AvoMeter “Avo '’ Valve Tester with Universal Panel

Afl-Wave ““ Avo " Oscillator : *“.Avo '’ Test Bridge Universal AvoMinor | D.C. AvoMinor

OTHER “AVO " INSTRUMENTS
(Not lllustrated)

“ Avo” Bonding Meter.
“Avo” Millichmmeter.

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

Write for literature f«ully .
descriptive of any “ Avo” In- - ’
strument in  which you are

interested. Sole Proprictors and Manuf:wmrm

N ) THEAUTOMATICCOIL WINDER & ELECTRICAL EQUIPMENT Co. Ltd.
Winder House, Douglas Street London, S.W.1. Phone : ViCtoria 3404-7.
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MULTICORE

The Solder Wire with
3 CORES OF NON-CORROSIVE
ERSIN FLUX

® Avoids Dry Joints @ Increases Electrical Efficiency of Joints

@ Speedily makes Sound Joints on Dirty or Oxidised Surfaces
® Always Correct Proportions of Flux and Solder @ No
"Additional Flux_ Required @ Low Melting Point (190° C. for
60/40 alloy) @ ‘Approved by Air Ministry and G.P.O..
@ All-British and acknowledged by the Leading Manu-
facturers to be the finest Cored Solder in the world.

FREE—Two infor-
mative publications
on soldering have
been issued by Multi-
core Solders Ltd.
Executivesareinvited
to send for copies and
a free sample of
Multicore Solder.

'MULTICORE SOLDERS LTD. BUSH HOUSE, LONDON, W.C.2
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rom 'flle, tery
FURNACES . ..

.. . of Britain’s factories, from her
shipyards and laboratories and mines i
has come many an invention, many
a discovery that has changed the
course of history. We search for
and hold fast to whatever good we
can. We know full well that by
perseverance only shall we blot out
hatred and destruction, misery and
hardship and emerge with a fierce
determination to make the world a
better, safer place. It is our wish
alwaystobeassociated with that spirit
of true comradeship which shall be

DUBILIER . . continued on through happier days.

CONDENSER CO0. (1925) LTD.
N : : C.R.Cit 2
) .
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Ever since the advent of radio Osram Valves have been closely
connected with all the progressive stages of development in radio
'science. . Intensive research still goes on by improvements in design
and technique to keep pace with the advancing times, and which
will ultimately be of benefit to all.

o - . www americanradiohistorv com
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Pity the Modern Canute

iTH the pace. of ‘modern” industry constantly aecelerating,
old-fashioned methods are unable to -withstand the rising
tide of improved technical development.

In the vanguard of this trend is the Simmonds Otganization. Bred
of specialized study of industry’s problems, the products of the
Simmonds Group are speeding up output, reducing costs and intro-
ducing more progressive methods. This service extends throughout
acronautical, automobile, electrical, radio, marine and all other
branches of engineering. The Simmonds Organization is thus
making a vital contribution to British Industry.

The Simmonds Information Centre is at all times at the service of
managements for consultation.

SIMMOND S

THE SIMMONDS "% NUT SPIRE "™UWY NUTS.
SIMMONDS-CORSEY CONTROLS . FRAM OIL € ENGINE CLEANER
SIMMONDS CONTENTS GAUGES SIMMONDS INDUSTRIAL AND
FOR AIRCRAFT. MARINE CONTENTS GAUGES
SIMMONDS POSITION INDICATORS SIMMONDS JOINTING COMPOUND *
SIMMONDS ELECTRIC TEMPERATURE SIMMONDS, . CRYSTAL UNITS
AND PRESSURE GAUGES \ SIMMONDS—-GOUDIME
SIMMONDS AIRCRAFT FLOORING NAVIGATIONAL INSTRUMENTS

Attt ENQUIRIES 10 GREAT WEST ROAD, LONDON
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. The Eddystone ** 358 » Communication Receiver

is .constructed on the Unit principle.

Each unit—L.F., B.F.O., Audio, etc.— is built in a separate and complete chassis. Added
to the obvious advantages this system affords in simplifying servicing and maintenance,
it gives a consistency in manufacture which ensures the same high standard of per-

formance and reliability in every receiver.

It is but one of the many precision features

that puts this receiver, and its counterpart, the medium frequency Model ‘400"
right ahead in present-day Communication Receiver design. '

 EDDYSTONE 358

- Communication Receiver

WEBB'S RADIO

14, SOHO STREET, OXFORD STREET, LONDON, W.I

Telephone CERrard 2089. Hours of Business 9 am. to 5 p.m. Sats. 9 a.m. to 2 noon

EDDYSTONE ““358”

SPECIFICATION : The receiver employs
one stage of R.F. amplification, frequency
changer, two LF. amplifiers, a separate beat
frequency oscillator, octal base Mullard or
Osram 6.3 volt valves. Frequency range is
continuous from 22 mjcs to 1.25 mjcs using
four fully screened interchangeable coil units.
-Five additional coil units extend the range to
31 mjcs and 90 kj/cs. llluminated dial is

- accurately calibrated with four standard coils.

Additional coils supplied with separate graph.
To SIMPLIFY- -MAINTENANCE a metre and
test switch is fitted. Main tuning control
incorporates fly wheel drive and spring loaded
Tufnol gearing (ratio 70-1). Logging scale
supersedes the old type band spread control.
SEPARATE POWER UNIT assures freedom
from drift. '

MEDIUM FREQUENCY MODEL * 400’

A highly sensitive receiver covering medium
frequencies only.” “Similar to the ‘358 " but
it is provided with four coils only covering
frequency range from 130 kjcs to 2,200 k'cs.
Optimum gain is secured with very high signal
to noise ratio.

Both models -are available w:th ;Bandpass
Con .. Crystal Filter Units.

SUPPLIED TO PRIORITY ORDER ONLY

o www americanradiohistorv com
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/ Links

in the chain

USES. These Cartridge fuses. are

indicated for use where close limits
are required, e.g., to protect valves or
transformers. Points in favour of this
type are the totally enclosed long straight
fuse path, and the method of mounting.
Will clear a short circuit of 500 amps.
at 250 volts. Belling-Lee fuses con-
form to B.S.S. 646 (Type B) and
R.C.M.F. Specifications. Colour coded.

Other Belling-Lee Activities

Terminals up to 100 amps., plugs and
sockets up to Ip-way, fuses 60 m/a. up
to 300 amps., fuseholders, valveholders

up to 12,000 volts, screened rooms
and cabinets, anti-interference
aerials, di-poles and
speciality feeders.

WIRELESS WORLD

BELLING & LEE LTD

CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX

G.P.282¢9

MARCH, 1942.

APLAS

EXTRUDED
PLASTICS

A definite advance in
plastic insulation materials

For "all classes .of electrical

work Tenaplas materials”.
definitely ~ supersede many

kinds of ordinary .insulation.

Beingv waterprbof and highly"
resistant to .all acids and

alkalies,. they ean be. used

under adverse conditions.

“May we forward booklet which

gives detailed characteristics
of Tenaplas materials - and
products? = "~

—M.R. SUPPLIES-

again invite your urgent attention to the following very special offers of MICROPHONES
and ELECTRO-TEJHNICAL EQUIPMENT. All goods brand new, perfect and
guaranteed and in stock at Lime of going to press. All prices strictly nett.

To-day’s Greatest
MIGROPHONE OPPORTUNITY

{Last month’s customers all
““more than pleased ")
ROTHERMEL-BRUSH PIEZO-CRYSTAL :
MICROPHONES
(as illustrated).
A model of really outstanding performance and
appearance, incorporating the iatest piezo-electric
generating agent producing a level response to about
8,000 c/s. Output level—60db. In handsome satin-
black housing with chromium bezel and knuckie-
joint for angle adjustment. Mounting thread is
é" (26). te with 6 ft. sci d lead.
72/6 nett

Supply is obviously limited and wé respectfully advise early app ication. Instfuction
jeaflet sent with each. .

MICROPHONE FLOOR STANDS. Suitable for above. "All chromium, coilapsitle musie
stand type, in square section tube, extending to 5it. 6in. and collapsing to 2ft. Detachable
wounting boss has }in. (26) thread, 36/6.

MICROPHONE TABLE STANDS. Also suitable for above mike. All chromium, extend~
ing 12in. to 18in., with heavy square base, 25/,

MICROPHONE/SPEAKER UNITS. Dia. only 3in., fitted weighty alnico magnet. Imped.,
12 ohms. For intercom., P.A. or extension «peaker, 18/6. :

G.E.C. MINIATURE MICROPHONES. Transverte current model of precise instrument
finish with gold-plated electrodes. Approx. 1lin. sq. Provided with clip for lapel use,
8ft. lead and plug-connector, 39/6. .

ROTHERMEL PIEZO-CRYSTAL PICK-UP3. Further small delivery of the famous 8.8
(best model now being made). Complete on arm, with rest, 55/=. .
FRACTIONAL H.P, MOTORS. Approx. 1/89th H.P. and suitable for cine, laboratory
use, a: motive power for gramo-turntable (customer providing his own gearing), etc.
1,375 r.p.m., ball-bearing, reversible, silent-running, capacitor start. Voltage 200/250
A.C., 50 cycles. Double-ended spindle }in. Housing di fon, 4in, by 3in. Expensively
made for reliable service, 47/6. o

SLIDING RHEOSTATS (100-watts capacity). Fully enclosed with bushed cable entry,
and laminated brush contact. Yollowing range only now in stock : 100 ohms 1 wmp.,
200 ohms 0.7 amp., 400 ohms 0.5 amp., either, 17/6.

MORSE KEYS. All adjustable and of excellent construction. Plated action on wood
base, 9/11. Ali-brass action on teak base, 16/6, And the professional * Bomber”
Key, small duplex type, well poised and rated ior 8 amps., 25/-. .

PHONE BOBBINS. 1,000 ohms each, 1/3 per pair. ELECTRIC SOLDERING IRONS,
200/250 v. with airtight element, 11/9. G.P.0. MICROPHONE INSETS, new, boxed, 3/6,

Please estimate postage. Cash with order preferred owing to staff shertage.

M.R. SUPPLIES, 68, New Oxford St., London, W.C.1
Telephone : MUSeum 2958

L4
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|—Operates all types of Battery Sets from 3—Completely
a “2 Valver " toa ‘“‘Superhet’’ ‘without

the H.T. Battery replacement problem.

2__Designed for the most economical
consumption. Constructed for Constant

WIRELESS WORLD

VIBRATORPACK . &=

MODEL GAHTP for 6 Volts — MODEL 4AHTP for 4 Volts

enclosed in Metal
Case—smaller than the H.T. Battery it
Replaces — attractively finished in
Brown Crystalline Enamel.

4—A product of the Leading British
Manufacturers of Vibrator Operated

MARCH, 1042.

Full instructions ~ for operation and
maintenance provided with each unit:

Write for details

MASTERADIO LTD

Vibrant Works, Watford, HERTS.

Output, Reliable Service and Maximum Telooh Wactord 9885/9890
elephone: - - - - atfor
performance. Power Supply. Telegrams: - - - Mastiola, Wa/tford
Greenwood

WHARFEDALE

FACTORY SPEAKER

‘ Available with or without Volume Control or Remote
Control. REVERSIBLE. Fitted with 10 BRONZE
UNIT for 5 Watts input.

WHARFEDALE WIRELESS WORKS
SOLE PROPRIETOR: D. T, BRIGGS

HUTCHINSON LANE [} BRIGHOUSE ° YORKS

‘rHONE  RRIGHOUSR 50 ) 'GRAMS: “ WHARFDEL”

RANGE UNIVERSAL
AYLO ETE

This meter is consistently proving its value and
versatility in test work of vital importance

The sensitivity of

this Taylormeter is

| 20,000 ohms per

1 volt on both AC
and DC

MODEL 8IC

£19-19-0

Supplied-complete with in-
struction book'and 3 test
leads

BRITISH MADE AND
GUARANTEED 6 MONTH:S

SPECIFICATION (— .
METER. 4} square type Taylor moving coil meter.
BGALES There are six scales, the outer being 31" long.

RANGES,
D.C. VOLTS. 001 0-0.2, 0-0.25, 0-8, 0-10, 0-20, 0-25, 0-50, 0]00 9-200, 0-"50 0500 0-1000,
0-2000,
AC, VOLTS 0-2 5, 0-5, 0-10, 0-20, 0-25, 0-50, 0-100, 0-200, 0-500, 0-1000, 0-2000.
010 0-20, 0-25, 0-50, 0100 0200 0250 0-500, 0-1000, 0-2000,
D.C. CUBBE 0-50 micro-amp., 0-100 micro-amp., 0-1 m/a 0-2 m/fa., 0- 10 m; a., 0-20 m/a.,
0-100 m/a. 0-900 a., 0-1 amp., 0-2 amp., 0-10 amp., 0-20 amp
AL C ENTA 0 aO mlcro amp., 0-100 micro-amp., 0-25 m/a. 0-50 m/a., 0-0.25 amp., 0-0.5
amp., 0 2.5 a
RMTANCE 0-1000 0 100 000, 0-50 megohms (with internal battery), 0-1000 megobms (with
ie)xteml batte:

ECIB —22 to+i~ —10 {0420, —2 to+28, +10 to+40, +18 to+48, +30 tobv
4Ad.1ptora available {or increasing ranges,

TAYLOR ELECTRICAL INSTRUMENTS LTD
Instrument Sales and Service Dept. -
AI lo 1482 High Street, Slgugh, Bucks.

Telephone : Slough 21383

www americanradiohistorv com -
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stretches the unseen highway. . Back and forth, day: and night,
go the soundless = impulses—traffic of the world's wireless com-
munication. The efforts of Rediﬁ'u&ion Ltd. -are directed to the
design and production of equipment for such essential services.

CREDIFFUSION b

DESIGNERS RERS OF  COMMUNICATIO

www americanradiohistorv com
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too far.”

FIRELESS WORLD
Now we're getting

somewhere !

“1 HAVE just sent in a report on

the change-over to Spire Nuts

on our B to Q assemblies. Il

~show you the figures sometime, but

they're cufting our assembly times
to ribbons and are bound to show
a nice cut in costs. | thought I'd let
you know because on that special
job you are working on you've got
seven::ﬂ’ awkward assemblies and I'm
sure it would help a lot if you con-
sidered Spire Nuts in the design . .. Yes,
that's it, get a man down from Simmonds

and let him sort it out before you go

There is no limit to the .
application of the Spire
Nut System. Investigate
this time and labour-
saving method NOW. Our
Development Department
is entirely at your service
and will be pleased to

collaborate. -

SIMMONDS AEROCESSORIES

'GREAT "WEST ROAD. tONDON.

www americanradiohistorv com
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Managing Editor : . . 8-10, Corporation Street.
HUGH . POCOCK, Covering Every Wireless Interest  recpmon: covniryseno

MIEE Telegrams : “Autocar Coventry.”

H. Il:;d i;;/xlpl:'l‘l-l. : MARCH 1942 P Cuf(;mng}:xﬁi;lgs,

Editorial, Advertising EDITORIAL . . L .. .. 51 ) ‘ Naﬁg?tlonhsr:*’t’ 2
and Publishing Offices: | Ly pCTRONS IN U-H-F VALVES, ' Midiand 2971 ( tines,
STI.)AORSET HOUSE, : By Martin Johnson, D.Sc. .. 52 | . Autoprl;‘:'seg,; o gha”

MFORD STREET, | [NGTRUMENTS: TEST AND MEASURING GEAR  MaNCHESTER:
LONDON, S.E.r. .~ AND ITS USES. By W. H. Cazaly . 56 260, Deansgat, 3.
WaterloLoiephone: VOLTAGE-MULTIPLYING RECTIFIERS. ' ‘ Telephone:
aterloo 3333 (35 flaes). By W. T. Cocking, AMIEE. .. ... .. 6o Biackiriars 4412 (4 lines).
« Telegrams: . Tetegrams :
Ethaworld, Sedist, London” |- "UNBIASED. By Free Grid .. .. 62 . “1liffe Manchester.”
" | C-R TUNING INDICATORS. By G. A. Hay, BSc. .. 63 | - Guascow:
A | THE WORLD OF WIRELESS - .. .. .. 65 %o, Renbiid ’Z:‘-"BSC}
- .. . elephone : Cen 4857.
PUBLISHED . NEWS IN ENGLISH FROM ABROAD ‘e .- 67 Telegrams : “Iliffe. Glasgow.”
MONTHLY SCIENCE AND THE WAR EFFORT .. .. 68 A
Price: One Shilling | LETTERS TO THE EDITOR .. .- © 60 | 4 smamy of the oirowts and
(Publication date 20th MUTUAL INDUCTANCE. By T. H. Turney, Ph, D. I B it W rid
of preceding month) ;RANDOM RADIATIONS. By “ Diallist” .. . 74 e arop e before
Suberipion s - RECENT INVENTIONS .. B b nfrg e Bton
14/~ per annum b :

Progress in the production of radio equipment calls for initiative, painstaking
experiments, designing with a view to practical uses, the selection of the most
suitable and highest grade of materials, accuracy in tool making, skill in assembly,
tests at all stages of manufacture with final tests under actual working conditions.

These are the essentials which havé been responsible for the increased range and
high reputation of all products marketed under our Trade Mark.

AYMART

CRAFT A CREED

COIL HOLDERS

4-pin 8d. each; é-pin /6 each :
(Postage 21d. extra) Some recent Raymart innovations lnclude.
- Improvements in coils through the use of thin wall coil forms. . LT
Raising “Q”" of coils by removing insulation from field. *

Micro-variable Condensers with RMX Ceramic end-plates. Electrically shcrtJd' balt - -races ih
condensers. RMX !nsulated Valveholders, etc.

A well-designed, reasonably priced High Note Buzzer, and there will shortly be a range of British
made Raymart Morse Keys, designed to give pracncally effortless high speed sending, -

MICRO-VARIABLE
CONDENSERS

Standard and Midget types-available. Detailson request. NOTE :—We are now in a position to quote for quantities of Valve-
. . holders and Condensers with specia! low-loss glazing which will wuhstand
arduous tropica! conditions.

RAYMART SPEED » KEYS

- s The range of Raymart Keys which will be available shortly will include the * Speed " Model, as
RAYMART * SPEED Hiustrated. “There will also be a standard G.P.O, type key with heavy wood base. Those wishing
KEY to construct their own keys will be able to purchase a Raymart ‘‘ Kit of Parts,” for making a

standard G.P.O. type of Morse Key, These Kits will be offered at a very attractive price.

- (British made) Ali R K British mad d will be of fine b finish th hout and will have iin
. . N aymart Keys are pritisnh made and wi ¢ of fine rass nnis rougnout an .
ONLY 8/6 EACH Supplies ?valgable s_h_ortly solid sterling silver contacts. Instruments will be instrument lacquer finished. *

after ' publication. of  this
6d. extra if fitted with advertisement, i

‘*“ erinfort ** paddie (washer) THEY WILL BE WELL AYMART 48, HOLLOWAY HEAD BIRM.NGHAM 1
below knob, as illustrated. WORTH WAITING FOR, AR

Telephone : Midland 3254.
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. In situations beset with difficulty, in times of stress and toil, Mullard have always found

new stimulus . . . fresh- incentive. Behind the scenes in Mullard factories creative talent
responds 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 how"ﬁnd‘ing ‘solution will ni'oufd the ‘shape of future development.

"MULLARD

THE MASTER VALVE o )
TRANSMITTING AND RECEIVING VALVES FOR COMMUNICATIONS - BROADCASTING
TELEVISION - SOUND AMPLIFICATION -  ELECTRO-MEDICAL EQUIPMENT - INDUSTRIAL EQUIPMENT

THE MULLARD WIRELESS SERVICE CO. ETD. CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
A-14
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 Training Technicians

* Théory and Practice

ORRESPONDENCE, both published and unpub-

lished, from readers of this journal would confirm

our view that all is not well with existing methods
of training wireless technicians. (That word is here
used in its widest sense to cover everyone doing a tech-
nical job, whatever the responsibility involved in it.)
At no time during the short history of wireless has train-
ing been taken seriously enough, and it is certain that
even at the present time there remains much dead wood

that must be ruthlessly cut away. But there is a lack:

of agreement as to even the broad lines on which a train-
ing syllabus should be planned. :

On one matter, however, there seems to be unanimity.
A higher proportion of the time allotted to training
should be devoted to ‘‘ background’’ work and funda-
mental theory, and less to practical details of apparatus.
The need for ‘‘learning how to learn’’ is at last being
widely recognised. Gone are the days when any one
man could carry all wireless knowledge in his head ; now,
the most that anyone of average intellectual attainments
can hope for is a thorough knowledge of one specialised
branch, plus a background of fundamental theory on
which to build where necessary. So great is the com-
plexity of our subject that one can hardly imagine any
training course of practicable duration which could turn
out a graduate competent to undertake, without further.
instruction, posts of technical responsibility in such
diverse spheres as a high-povrer transmitting station, a

broadcast receiver design department, or an ionosphere .

research station,

The Economic Aspect

We think the best solution is that put forward by a
correspendent in our February issue. He suggested
that the system of training should allow the embryo
engineer ‘‘ to acquire the practical technique of some par-
ticular sub-section of radio by the particular age at which
he requires to earn a living. . . . Having got a footing
in the industry on the strength of his one specialisation,
the engineer may then (if he has the time and inclina-
tion) study other branches of the art.”” There is no

reason why this proposal should not apply to technicians

’

in Proper Proportions

generally, and not solely to engineers. Our correspond-
ent’s plea for a sound basic training in fundamental
theory applies with equal force in all cases. Lacking
this knowledge, any technician finds it difficult to assimi-
late new branches of his subject, and so may be com-
pelled for life to follow a vocation that proves to be
distasteful. . :
There seems to be general agreement that wireless

knowledge should be built upon a foundation of physics,
but few opinions have been expressed as to the most rele-
vant branches of that science. A groundwork of atomic
physics is a particularly valuable foundation for an

' understanding of some of the - ewer and more difficult

branches of our art. Mathematics, too, is more im-
portant than is generdlly realised.

It must not be forgotten that those responsible for the
setting of qualifying examinations bear the major
responsibility in determining what will be taught. Itis -
natural, though perhaps sometimes regrettable, that
there is always a tendency for training courses to be
planned to teach students to pass examinations rather
than to give them the knowledge they a.e likely to need.
Clearly, the responsibility for improving the system of
training cannot be placed in any. one quarter; educa-
tional authorities, professional bodies, industrial and
other employers of wireless technicians  must all
collaborate, ' ’ , .

We attach importance to these matters because we zre
jealous of the status of all wireless technicians, which in

- some branches has not been as high as it should be. For

proper fulfilment of their tasks they need both intel-
lectual power and specialised training of a higher order -
than in other vocations that at first sigcht seem to be
comparable. And finally, without ureing ‘ wireless
without téars ”” methods, may we plead for rather more
svmpathy towards the student? He will put his heart
all the more readily into the study of seemingly "dull
theory if its value in giving a proper understanding
of practical applications is always kept before him.
Similarly, he will take to mathematics all the more
kindly for being shown that it can make things easier,
‘and not more difficult, -as he is inclined to suppose.

www americanradiohistorv com
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Electrons in U- H-F Valves

I.—T'ransit Time ;

The trend towards shorter and still shorter wavelengths has
called into being a radically new technique of valve operation.
This is the first of a short series of articles written with the
object of helping readers to understand the principles em-
ployed, particularly in velocity-modulation UHF generators.

RECENT article on Velocity-
Modulated Valves' has usefully
drawn attention to some of the

oscillators and amplifiers whose appar- ~

ently fantastic design becomes neces-
sary when the ultra-high frequency
range is extended to wavelengths of
only a few centimetres. But all such
brief accounts of ‘‘Klystrons,”’ etc.,
are likely to raise as many questions
as they solve. It is probable that
many enthusiasts are asking these
further questions, mnot because the
subject is of intrinsic difficulty, but
because conventional discussion of
triodes and pentodes for less extreme
frequencies has tended to conceal
some esgential
which must be made to emerge before

the newer technique can appear as.

_rational as the old.

General QOutline.—Three main con-
siderations have played a part in de-~
ciding the direction of recent ultra-
high-frequency engineering, as fol-
lows:—

(1) 1f the short but finite tire for .

transit of electrons across a valve
c.ases to be negligible compared with
the period of oscillation, the ordinary
functioning of a triode tends to fail
for several reasons ; some of these are
explainable, such as lowered grid-im-
pedance, grid power loss, and dimin-
ished amplification, but some are not.
The obvious remedy of increasing
electron speeds, to keep trahsit time
smaller than even the briefest oscilla-
tion period, has a scopé strictly
limited, as we shall show. The most
effective of practical advances only
began when finite time of transit was
looked at from its other aspect, as im-
plying a definite velocity of electrons.
If velocities are modified by HF im-
- pulses along the path of transit, so
that energy is lost by certain of the
electrons and gained by others, they
gather into groups of greater and lesser
space-charge. Many recent devices are
classifiable chiefly according to the de-
tails by which such ‘ velocity modula-

- Wireless World, Oct., 1941.

electrical principles -

_plicity of what he

-bound to lead.

By MARTIN JOHNSON, D.Se.

’

tion’’ is capable of affecting the flow
of current in a tuned circuit and ulti-
mately generating or detectmg radia-
tion.

(2) This new way of taming the
valve-designer’s ‘enemy could have
made little headway, because of the
power losses to be faced in adapting
the conventional coils and condensers
to extreme frequencies, unless external
circuits had been replaced by the long-
known but long-neglected device of
closed Resonators.  These hollow
cavities for containing radiation of
sharply fixed {requencies are metal
spheres, double cylinders, toroids and
other shapes quaintly
among the radio stock-in-trade. They
often present the worst obstacle to

understanding . ultra-high frequency

technique, since they demand a.
radical overhauling of what is implied

"in commonplace notions of capacity,

inductance, shunt impedance, etc.,
bewildering the expert who had
- accepted the older’

definitions and [

‘takes unkindly. to

the absurd sim-

intruding.

a Lzmztmg Factor in Conventwnal Technzque

» energy between electrons and a rescna-

tor which they traverse. Velocity-
modulation technique, - regarded in
this way, can be linked with the be-
haviour of an ordinary cathode-ray
beam such as is used’in a television
set; we only need to imagine that its
plates form: part of tuned resonating.
systems.

Transit Time, Ttansxt Angle, and
Volts.—The enlarged opportunities

.offered to the valve designer by

velocity-modulation are not likely to
be understood without some data to
show where and why the conventional

. valve was incapable of improvement

beyond certain limits. Consider, there-
fore, why transit time is really an
obstacle which cannot be by-passed
and must be re-approached to turn it
from a liability to an asset. The
swarm of electrons which constitute
the moving space-charge carrying any
anode current from a filament pos-
sesses so little inertia that even a
fraction of a volt raises a speed of"
more than 10’ cm. per sec. This is be-
cause each electron has a mass less
than a thousandth of the lightest of
chemical atoms. Hence, in ordinary
radio, the time lag between grid im-
pulse and anode current response is
dismissed as too small to be serious,
all electrons ending their journeys.
long before even a short-wave oscilla-
tion has proceeded far along a single

TIME OF
ELECTRON TRANSIT

TRANSIT ANGLE -

A

TIME-OF HALF PERIOD

is now asked to
believe. - °

Fig. 1.—Angular .
representation  of TIME OF
transit time as s ETLREACJSRICT)NAT
fraction of period. ; ,
Example of transit i
angle kept constant TRANSIT
for a doubled fre- |

18O DEGREES
-1 RADIANS

TIME OF ONE PERIOD

quency by doubling °
speed through four- \
fold voltage. i

(3) The further suggestion of excit-
ing such resonators by energy trans-
ferred from an electron beam, which

- itself never touches the metal surface,
solves at once the problems of power.-
production and loss into which the.

transit time was
But the underlying
principle goes nowhetre beyond what
we have above outlined, the selection
of a transit time to aliow exchange of

older attack .on

www americanradiohistorv com

360 DEGREES
21T RADIANS

cycle. Tables 1 and 2 show where *
this convenient provision breaks down.

TABLE 1

- Anode Volts  Min. Time to travel 1 cm.
100 17 x 10-19 gec,
1,000 5.3 x 10-1¢
10,000 17x10-%°
50,000 - 0.7 x 10
TABLE 2
Wavelengt Freq y Periodic Time
-+ 1,000 m. 300 kefs 3 x10-% sec.
10 m. 30,000 kc/s 3x10-* ;]
1m. 300 Mc/s 3x10-" ,,
10 em.’ 3,000 Mc/s- 3x10-° ;-
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A Quantity usefully summarising the .

combination of these two tables is
‘“transit angle,” or electron transit
time for any inter-electrode distance
divided by period of oscillation. This
fraction must be kept very small ; but
these tables suggest that if anode
current is to ‘‘ follow’’ grid fluctua-
tions as faithfully below one metre as
at broadcast wavelengths, the required
speeds of fransit would entail imprac-
ticably high voltages. The whole in-
sulating paraphernalia of an X-ray
tube would have to surround every
valve if mere speed were to get the
electron to the anode before an ultra-

ZERO

CATHODE

O
o
&

~‘-a|-a~—_-|-|-|.|;—l

EITHER STEADY GRID
POTENTIAL OR TRANSIT
ANGLE NEGLIGIBLE

TRANSIT ANGLE
CONSIDERABLE, GRID
POTENTIAL RISING

Wireless
World

when transit angle is no longer negli-
gible, an undesirable input grid con-

“ductance grows proportionally with

the square .of frequency and of transit
time. Much verbal argument has been
expended on the exact reasons for this
effect, but in a general way it is pos-

sible to see that if a grid is going

through a cycle whose period is com-
parable with transit time, there must
be instants at which current . density
is greater on the cathode side of the
grid than on the anode side, and then -
vice versa, and the inequality of’
approaching and receding charge will
have inductive effects allowing the

LTS ST

TRANSIT ANGLE
CONSIDERABLE, GRID .
POTENTIAL FALLING

. Fig, 2.—Source of grid power loss at ultra-high frequencies (adapted from Ferris).
Arrows denote direction and volume of electron flow.

high-frequency impulse had made

appreciable progress along its cycle. ~

The key to the situation is, in fact,
that speed, and hence transit time,
varies with the square root of the
anode voltage.

Effect upon Input Impedance of
Amplifiers.—For frequencies so high
that transit angle begins to grow, the
effect of such time-lag between grid
impulses and current response is very
complicated, and is not fully covered
by any simple application of the con-
ventions of low-frequency AC engi-
neering. But the usual valve data,
such as transconductance and anode
impedance, must obviously be treated

as vectors involving a transit angle de- -

pendant upon frequency. It is, how-
ever, not hard to recognise that an
amplifier cannot amplify at all if its
input power loss in the internal grid
circuit approaches the magnitude of
its power output ; so that if grid input
conductance ceases to be small com-
pared with trans-conductance, the
valve ceases to function as an ampli-
fier. Now Ferris (Radio Corporation
of America) and others have shown by
experiments confirming theory that,

‘bard it.

grid to draw current even if nega-
tively biased. The power thus lost
can conveniently be expressed in
terms of an equivalent resistance
shunted between grid and cathode.
For a particular American pentode the
facts were as follows: —

TABLE 3

Frequency Input Resistance

1,000 kefs 21 megohms
30 Mc/s 23,000 ohms
100 Mc/s 2,100 ohms

The amplification factor actually fell
from only 15 at 30 Mc/s to less than
unity at roo Mc/s, showing the com-
plete wrecking of the usual properties
of the valve,

Possible  Remedies.—Failure = to
amplify because of transit time, of
course, is not the only difficulty in
ultra-high-frequency valve  design.
Under the working conditions which
we have been picturing, electrons
trapped in awkward phasing may des-
troy the cathode by returning to bom-
Since if grid phases can
fluctuate much within transit time,
there will certainly be instants when
negative bias is in excess of cut-off.

.In any case the capacity of elec-

trode systems and the inductance

www americanradiohistorv com

W 53

of leads will play havoc with any
precise control of frequency by ex-
ternal resonant gircuits. We have
shown in our first tables that reduction -
of transit time by high speed involves -
inconveniently large voltages, as the
velocity increases only with the square -
root of voltage. An attempt to tackle
several of the difficulties simultan-_

_cously is the development of the tiny

““acorn’’ or ‘‘shoe-button’’ valves.
These owe their origin—and the pretty
trickery of construction which they re-
quire—to the fact that if the linear
dimensions of a. valve are reduced,
inter-electrode capacity and lead in-
ductance and transit time are all re-
duced, while transconductance and
plate -resistance and amplification
factor all remain the same. By
making a valve only a fifth of normal
size the input resistances of our Table
3 can be raised, by.the relationship
which we quoted, twenty-five times.
The valve can therefore be worked at a
frequency five times that of its normal
sized prototype. A serious problem is,
of course, that of persmading it to
work at appreciable -power, since a
large fraction of the power must in-
evitably appear in the form of heat,
with  destructive consequences for
the miniature electrodes of these tiny
valves.

The situation obviously calls for a
radical overturning of the whole view-
point of the valve .designer in ultra-
high-frequency ranges, and our argu-
ment should be sufficient to show that -
transit time must be rationally ex-
ploited instead of vainly reduced.

- Velocity-modulation devices are not
the only answer to such a demand, and
before discussing them we propose to
say a little about how the older Bark-
hausen oscillator is really a logical de-
velopment in the desired direction,

_ although historically it was anterior to

‘“acorns.”” We suggest that exposi-
tion and research upon the most
modern devices, such as the Klystron,
might gain in clarity by reconsidering
the phasing experiments of the later
workers on Barkhausen tubes.

- The Barkhausen Attempt to Exploit
Transit Time.—Experiments in this

" direction are within the reach of any-

one who can obtain from the scrap-
box one of those early triodes in
which filament, grid and anode wére
coaxial cylinders; he should be
warned that his experiments may
burn out the grid. Apply the main
positive potential to the grid instead
of the anode, and either tie anode to
filament or make it slightly negative.
Very high fréquency oscillations then
readily appear, and can be made to
form-a stationary wave system along
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Flectrons in UHF Valves— -

a short pair of parallel wires fromg’r‘id‘

and anode, The UHF currents can
be kept out of the battery system by
quite small chokes. We illustrate one
particular version of the circuit, that

used with remarkable results by Pota-’

penko. . ) )

As we are here concerned with the
Barkhausen phenomena only as-they
throw light on the use of transit time
in velocity-modulation, we will not
discuss the subtle conditions which
decide how much power can be taken

by the anode even against the retard--

ing potential of an external battery;
it is sufficient to recognise in general
that an electron accelerated through
the positive grid is turned back before
it reaches the negative anode, and

again reversed before it gets back to -

the filament. If this is repeated and
it does not hit a grid wire, it may per-
form several harmonic surges across
- the grid space. It is these surges
which, if suitably phased for transfer
of power, produce ultra-HF impulses
- in anode and grid leads. In this mech-
anism, transit angle is no longer the
obstacle, since the actual period “of
oscillation is made up of the time

Fig. 3.—Potapenko’s Barkhausen
circuit. T, thermo-couple; S,
sliding bridges.

Wireless
World

power, for even with a carefully cooled
grid the Barkhausen mechanism only
produces a fraction of a watt at wave-
lengths of a small fraction of a metre..
Nevertheless, from the physical prin-
ciples of these tubes much can still”
be learned, especially as regards
phasing and resonance. In fact, the-
““ dwarf waves’’ of many Barkhausen
investigators may well form the minia-
ture testing ground for considerable
future study of resonating systems and
their excitation in selected modes.
Perhaps the most ingenious worker
was the [Russian, Potapenko, in
USA,
second, third, and fourth order har-
monics ; these are important for the
following reason. The wavelength in

. centimetres for a Barkhausen oscilla--
tion is given approximately by

A2 = 10%d2/Eg
where d is the anode diameter and Eg
is the grid potential. Hence ro-cm.
waves would need a grid voltage of
about 6,000 for an ordinary sized
cylindrical anode; whereas Pota--
penko’s high-order dwarf waves
reached that very-extreme frequency -
(3,000) in megacycles, with a few hun-
dred volts only; actually he seems

)

RFC =

RFC

+ -

_@'j i

of transit across the grid space and .

back again. )

For many years there was contro-
versy as to whether two main types
of » these -oscillations (Barkhausen-
Kurz and Gill-Morrell) could genu-
inelv  be distinguished among the
welter of harmonics and stray frequen-
cies. Quite astonishing frequency
spectra were commonly reported by
the Japanese workers, as also from
their Magnetron oscillators. The argu-
ments are of less practical interest now
that Klvstrons generate so much more

to have used a common Russian broad-
cast receiver valve. )

Two developments, both begun by
several isolated workers, would have
saved the Barkhausen oscillator:

first, an understanding of resonators -

sufficient to produce ‘‘ dwarf waves’’
or harmonics of required order at the

-expense of fundamental frequencies,

and, secondly, some successful way of
combining the phases of oscillation in’
the several grid spaces of a multi-
electrode tube. It is a curious com-
mentary on the working of the valve

www americanradiohistorv com
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designet’s thind that Barkhausen
papers of half a dozen years ago con-

. tain much of the germ of phase con-

trol later utilised in velocity-modula-
tion tubes, without being able toturn
the notion to such practical use. For
electrons might oscillate from virtial
cathode to virtual anode and back in-
definitely, without much transfer of
power to any external circuit, unless
the associated clectrode potentials go
through their cycles with the most
favourable timing for exchange of
energy between the retarded and ac-
celerated stream and the metallic cur-

rent flow. Actually, the technical

difficulty of combining- miniature elec-

trode dimensions with high grid vol- -
tage according to the above equation

left the situation hopeless, so long as

" lack of control over phasing and re-

sonance kept- the output power down °
to a few per cent. of the heat losses.

- Meanwhile, the novelty of combining

beams of the CR tube type with closed
resonators enabled another way of
redeeming transit time to achieve a
success denied to the Barkhausen
tube. But even a rough understanding
of those earlier attempts serves to
show the principle of velocity-modu-
lation as an opportune and common-
sense use of an electro-dynamic mech-
anism by no means novel or unknown.
In fact, it is an inevitable sequel to

"the phasing problem of any electron

moving with finite velocity and thus
made to recede at an appropriate in-
stant from a metal upon which it
exerts the usual inductive influence.
To this sequel we now turn.

. Transit Time and Velocity-modula-
tion.—We suggested above that the

. velecity-modulation technique did not

spring out of nothing as an entire
novelty, and is best uuderstood in the
light of earlier work; indeed, both
Potapenko and Gill made much en-
quiry concerning groups of electrons
giving or taking power as they moved
through the mesh spacings of a Bark-
hausen grid. Suchloss or gain must
ultimately depend upen how the ex-
ternally applied electrode potentials
and the charges induced by approach-
ing and receding electrons recur with
the correct phase relationship for rein- -
forcing or opposing each other. Since -
it is not the electrons hitting the grid .
but those passing through which drive
the. Barkhausen tubes, we have
already the notion of a moving chaige
with finite speed passing near to some
conducting surface and by induction
starting fresh impulses. A large step
forward towards velocity-modulation
is then taken if that surface is con-
nected by a suitable metallic circuit

- to another across which the electrons
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must subsequently pass; careful
matching of the time of transit to the
time for propagation in this connect-
ing circuit will cause some electrons
to gain mere and some to lose more
in their energy exchange with the
nearby conductors. A stream of
them orginally all of one velocity will
therefore sort itself into bunches, the
faster and later crowding the slower
and earlier which fall back towards
them.

By this mechanism, any original DC
flow of electrons acquires a periodic
structure which can be utilised in more
than one way. For instance, the
periodicity may be used for exciting
a second resonant circuit connected
between a second pair of grids—the
‘“catcher’ corresponding to the
‘“buncher”” of the Klystron genera-
tor. Or, supposing the original flow
to be given some periodicity from out-
side, a single resonating circuit can be
excited without the first pair of grids,
and the device then becomes an am-
plifier.

This motion of imposing modifica-
tions in velocity upon streaming elec-
trons in addition to the quantity modi-
fication or ‘'intensity modulation’’

familiar in valves for ordinary radio, .
might have remained a laboratory

curiosity of low power like the Bark-
hausen oscillator; its use of transit
time is quite comparable. But the
grossest of the inadequacies which we
have shown as limiting the power out-
put were overcome by two develop-
ments which were emerging at the
time when Barkhausen workers were
enquiring into the phasing of their
impulses. Of these two developments,
the first was that electrons moving in
pencils or directed beams from a
‘“‘gun’’ were being studied in CR
tubes owing to the growth of tele-
vision.
tion that for very short waves the con-
ventional circuit of coil and condenser
could well be entirely replaced by
closed box resonators; ideas of these
had remained buried in the theoretical
papers of an earlier generation, be-
cause it had never been worth con-
structing resonators many metres in
size. Their dimensions are essentially
about the size of a wavelength, so that
when 10 cm. instead of many metres
became fashionable in wavelengths a
whole science of closed resonators was
resurrected from limbo. It is the CR
beam and the closed resonator which

have rescued the velocity-modulation .

tube from the defects of the Bark-
“hausen oscillator, and in subsequent
articles we hope to describe the part
plaved by each in making the velocity-
modulation use of transit time a suc-
cess.

The second was the realisa-
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Polish Radio Cars
Escape from the Nazis

. AN interesting account is given by

one of the principal figures in the
former Polish broadcasting ‘organisa-
tion of the activities of the Polish
mobile broadcasting units after the
German invasion. There were two of
these units, or radio cars, as they are
called, in Poland, and both are now
in England.

Apart from microphone pick-up
gear they have two complete record-
ing outfits, the Neuman disc method
being employed. It is interesting to
note that included among the equip-
ment are four condenser microphones
together with their amplifying equip-
ment.

Power to operate the transmitter
and the auxiliary equipment is pro-
vided by large-capacity 12-volt accu-
mulators. The actual capacity of the
batteries—and there are four of them

—is 220 Ah. They are kept in trim .

by a charging plant carried on the
radio car. They supply power to a
converter having a 12-volt input and
a 220-volt AC output. In addition
to the wireless and recording equip-
ment, each van carries three field tele-
phone sets, enabling it to be quickly
linked up with any desired spot.

. OUR NEW
COVER

Next month marks the
beginning of the 32nd
year of publication of
Wireless World. To
celebrate the event,
starting with the April
issue the journal will
appear in a new cover,
with a design that more
nearly symbolises our
present scope.
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These vans escaped from Warsaw

"~ when it was all but surrounded by the-

German forces, and they could no
longer serve any useful purpose. They
crossed the Roumanian frontier and,
after great difficulties in obtaining the
necessary passports, they managed to
reach France via Yugoslavia and
Italy, in December. Here they did
sterling service among the remnants
of the Polish army which had man-
aged to reach France. Many hundreds
of messages from soldiers and refugees
were recorded and subsequently
broadcast from the transmitting
station which was put at their disposal
by the French authorities.

June, 1940, found them once again
slipping out of the clutches of the
advancing Germans. The station in
France used for Polish transmissions
had already fallen into German hands.
Passing through Spain they reached
Lisbon, and here they were once more
faced with the difficulty of getting
permission to go to an allied country.
Eventnally, however, they succeeded,
and sirice that time have been serving
in England until such time as they
will be able to rumble across Europe
in the victorious march home.
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Instruments s Test and Measurmg
-~ Gear and Its Uses

I.—Standard Signal Generators and Test Oscillafors

HE differences between a service-
bench Test Oscillator costing a
few pounds and a’ Standard

Signal Generator costing £100 are ones
of refinement rather than of principle.
A standard signal generator—known

as an SSG for short—is a device that

produces, across a known impedance,
alternating voltages that resemble
closely the radio or intermediate fre-
quency voltages that are handled by a
receiver ; these ““carriers’” at RF or
IF may be modulated or not as de-
sired, and their frequencies, magni-.
tudés, and waveforms, and the fre-
quency and depth of modulation, are
accurately known and precisely con-
trollable. These artificially produced
‘‘signals’’ can be used to measure the
performance of ‘a receiver in definite
units and terms that are independent
of the personal feelings and abilities
of the operator,

By W. H. CAZALY

instruments found in thousands of ser--
vice workshops. It is not proposed
here to deal with high-precision
apparatus of that nature. Nor is it
proposed - to deal- with the lowest
grades of cheap or home-made test
oscillators. ~ For general purposes in
design labs. and on the work benches
of serious experimenters, an SSG of an
intermediate order of precision and
complexity is very often quite satis-
factory ; while even the test oscillator
may, in .the hands of an intelligent
man and if it is soundly constructed,
provide comparative data. of wvalue’
quite equal for many extremely prac-
tical purposes (such as servicing) to
that offered by its more expensive
cousin the SSG.

Dealing with the SSG first, Fig. x
is a block diagram of the essential

‘parts of a system for measuring the-..

main aspects of a receiver’s perform-

SECTION } SECTION 2 secTion 3 SECTION 4
A A N - e
INTERNAL . CONSTANT
MODULATOR RF OuTPUY MAIN FREQUENCY % RF OUTPUT IMPEDANCE
(400 cfs) CONTROL CONTROL MONITOR ATTENUATOR
o
for 0\
4 MODULATOR
EXT. - l
MODULATION DEPTH FINE_FREQUENCY -
\ CONTROL CONTROL At
EXT. MODULATION' FREQUENCY RANGE £
SWITCH

F{g. I.

with each other.

SELECTOR SWITCH

The essential parts of a standard signal generator.

DUMMY
. AERIAL

Each part constitutes
practically an instrument on its own, but all are designed to work in co-operation

Modulation from an external source may be mjected through

the terminals marked “ Ext. Modulation.”’

A device of such capabilities cannot
be altogether simple. 1In a highly
developed form, indeed, the SSG may
Le quite complex {for il may then con-
sist of several instruments, each of
high precision and some complexity,
specially designed for working in com-
bination ; the price of such a piece of
apparatus might run into thousands of
pounds, and for that an accuracy of
the order of a few parts in several
millions might be obtained. Yet the
basic principles would be compara-
tively simple, and not really different

from those employed by the humbler

* screening is most impor‘cant

ance. Each of the four main parts
may be considered for the purpose of
study as an autonomous device or in-
strument. The four of them—the
Modulator, the RF Oscillator, the RF
Output Monitor, and the Attenuator
with its Dummy Aerial Terminating
Impedance—are designed to work to-
gether in cembination ; each is separ-
ately and thoroughly screened, and
as'a whole they are enclosed in a large
and substantial screening case. This

out it, the system is liable to radiate.
stray fields of unknown and uncon-
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trollable intensity that hopelessly in-
validate the data obtained with sen-
sitive receivers that respond to these
stray fields as well as to the terminal
voltages at the SSG output. It may
be -emphasised that the - foregoing
states the minimum requirements for
an instrument worthy of the name of
standard signal generator; if an in-
strument does not possess all these
features, or possesses them only in
crude form incapable of precise and
quantitatively known control, it may.
be merely an elaborate, expensive and
handsoie test oscillator. ‘

. Frequency Control

.The RF oscillator, in an SSG, is
often” the least complex and most
easily designed and constructed part;
no very high order of inherent long-
period constancy is demanded of
either the frequency or the magnitude
of the output, because both can, if
necessary, be accurately measured or
monitored by, respectively, an exter-
nal precision wave-meter and the in-
ternal RF output monitoring device.
It may consist merely of a robustly
made valve oscillator with ‘good, low-
loss components selected for the con-
stancy of their electrical properties.
The “‘ tuning dial,” or frequency con-
trol, is usually calibrated in kilocycles
and megacycles per second, and for
most purposes the maker’s calibration
is sufficiently accurate as it stands.

But an all-important adjunct to this
. main frequency control is a really well-

made fine control that will enable the
frequency of a signal to be changed or
adjusted by small amounts, of tht
order of a few hundred or thousand
c/s in several megacycles. This fine
control usually takes the form of some -
mechanical adjustment, either as a
vernier on the main control or by the
movement of the stator vanes of the
tuning condenser.

The RF output rnomtorlng device
may consist either of a’ valve-volt-
meter that records the voltage devel-
oped by the oscillator across the input
impedance of the attenuator, or of a
thermo-couple (for instance, a vacuo-
junction) meter that registers the
current through, and, therefore, in-



MARCH, 1042
directly the voltage across, the
attenuator.

Fig. 2 shows the essential parts of
the RF oscillator section and the RF
output monitor, together with a prac-
tical method of controlling the RF
output of the oscillator, in this case
by varying the anode. voltage by a

O
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SSGs for general purposes. Tt is not
of truly constant impedance, for
which a more elaborate and expensive
form would be required, but the ratio
between the variation of voltage
across its output terminals and the
variation of its input impedance can
be made, by suitable design, very
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sent out; hence the attenuator and
RF output monitor are the most im-
portant parts of the whole apparatus.
Unless they are really well designed
and constructed, it is #mpossible to do
more than obtain a rough idea of the
magnitude of - the output terminal
voltage, which is not good enough for
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HT +
EXTERNAL
MODULATION
SWITCH |
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EXTERNAL
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DEPTH
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CONTROL
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FREQUENCY -
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DUMMY AERIAL LTIPLIER CONTINUOUSLY ‘
TERMINATING ‘z?lgUALLY iN VARIABLE VOLTAGE =
IMPEDANCE Teps of iodb) CONTROL v
ATTENUATOR
Skeleton circuit of a typical SSG of general-purpose type. ‘Note the thorough screening of each séction separ ate]y,

Fig. 2.

series resistance across which IR drop
occurs with the passage of Ia. The
. procedure usually adopted is to adjust

the RF output by varying the value of .

this anode series resistance until the
RP output monitor pointer comes to a
“set-up’’ mark on its dial; it is then
assumed that a definite predetermined
voltage is being developed across the
attenuator input. The voltage at the
anode of the RF oscillator will be the
full voltage of the power pack less the
voltage drop across the series resist-
ance, which depends on the Ia of the
RF oscillator. Since this Ia varies
with the intensity of oscillation, and
this, in turn, varies with the Q of the
oscillator, which will not be the same
for all frequencies and L /C ratios, the
RF output may vary with the setting
of the SSG frequency control, but it
can alwayvs be brought to the same

value at the input of the attenuator -

by adjustment of the series anode re-
sistance—or the Va of the RF oscil-
lator.

Fig. 2 also shows in skeleton form
a type of attenuator riuch used in

indicated by dotted line.

high. For example, a change of ter-
minal output voltage of 10,000 times
may be accompanied by a change of
attenuator input impedance (towards
the oscillator) of only two times, and
as low-impedance coupling between
the attenuator and the oscillator is
usually adopted, the effect on the
oscillator frequency may be negligible
or easily allowed for. The design of
constant impedance RF attenuators is
a very lengthy subject, but it may
here be mientioned that the elements
of the network are usually resistive
and are mounted in a casting of brass
having compartments for the elements
- that effectively screen them from each
“other but are of sufficient dimensions
to keep their capacity to earth to a
reasonably small amount ; in this way
the attenuator is made practically
purely resistive and almost indepen-
dent of frequency variations of the

“signal it handles up to some 15 or 20

Mc/s. It should be obvious that the
whole accuracy and value of the SSG
depend upon the precision of control
of the magnitude of the test signal

www americanradiohistorv com

quantitative measurements ot per-
formance.

Modulation

Since the performance of receivers
is largely stated in terms of the audio
output, it is ecsential that the RF
carrier of the test signal should be
modulated. This may be done, in an
SSG of the order of cost and com-
ple ity under discussion, in two ways
—either by an internal modulator con-
sisting of a fairly simple regenerative
AF transformer-- upled oscillator pro-
ducing anode modulation of the RF
oscillator at a common standard fre-
quency of 400 c/s, or by the injection
of a modulating voltage from an ex-
ternal source such as a beat frequency
oscillator , or similar AF source.
Further, it is essential for many tests
that the depth of modulation be fairly
accurately known. For the latter pur-
pose, some control of the modulating
voltage injected is mnecessary, and
means must be provided for measuring
or obtaining definite modulaticn depth
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data. ‘In Fig. 2 is shown one way of

securing this_ facility.
It may be best, at this point, to

study the behaviour of the various -

parts of an SSG by considering what
can be done with and by it in some
actual practical case of use. It will
be assumed, therefore,
desired to ascertain (1) the overall
absolute sensitivity of a receiver and
(2) the adjdcent chanrmel response at
5 kc/s off-tune at, say, 1 Mc/s. The

-procedure will be roughly—varying, of

f

course, with the make and type of
SSG being used—as follows.

Measurement Procedure

First, the receiver is set going with
an output meter connected across the
correct load of the output stage, to
indicate when the generally accepted
standard output of 50 mW. is ob-
tained. Next, the SSG is set up. For
this, the internal modulation is
switched on, the mod. depth control
set to zero, and the RF output control
set to minimum. While the SSG is
warming up, the frequency control is
set to the 1-Mc /s mark, with the fine
control at zero, and the attenuator is
set to the calibration point—say 10
uvolts—qn its control at which it is
expected that the receiver will pro-
duce approximately a s50-mW AF
output. The dummy aerial at the end
of its standard lead is connected to the

aerial and earth terminals of the re-’

ceiver through a condenser of the order
of o.oo1 pF. Now the RF output
control is turned up until the output

monitoring meter pointer reaches the -

‘““Set RF " mark; this means that x
volt (say) is being developed at 1 Mc/s
across the attenuator input; hence, if
the attenuator is accurate, 10 uvolts
unmodulated RF is appearing across

the receiver AE and E terminals. The

mod. depth control may now be

turned up; a common standard depth-

is 30 per cent., and this may be
marked on the mod. depth control, or
the RF output meter (for modulation
increases the power developed) may
indicate it on its scale—methods differ
with various SSGs. The RF signal
to the receiver is now being modu-
lated, and the resultant AF output
should be recorded on the output
meter. If it is below 50 mW, the RF

input from the SSG will have to be’

increased, and this will indicate that
the sensitivity of the receiver is below
standard—or,
found that, say, 8 uvolts is sufficient
to produce an AF output of 50 mW,
which means that the sensitivity of
the receiver is above normal. That

that it is -

‘5 ke /s above 1 Mc/s.

of course, it may be

Wi reless
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constitutes the whole of this par-
ticular form of performance measure-
ment. It may be repeated, of course,
over the whole range of frequencies
handled by the receiver, and in this
way any lack of sensitivity, due to
poor design or defect in the receiver,

_may be definitely established.
‘“adjacent channel .

Now for the
selectivity !’ test—a very important
one. First, the receiver and SSG are
set up, as before, both tuned accu-
rately to 1 Mc/s and the voltage in-
jected into the receiver- by the SSG
adjusted by the attenuator so that
50 mW output is obtained, as before.
The setting of the attenuator for this
is carefully noted. Next, the SSG fre-
quency is altered to 1.005 Mc/s—i.e.,
It will prob-
ably be impossible to do this accu-
rately with the main frequency control
dial, so the fine control will have to
be used. There are, as a matter of
fact, quite a nnmber of ways in which
this 5 kc /s mistuning could be secured
very accurately, but they cannot be
adequately described here. Since the
receiver is still tuned to 1 Mc/s, its

‘response to this off-tune input signal

will be considerably less (or should be
with a modern receiver) than 50 mW "
output. It can be restored to 50 mW
by increasing the signal strength in-

5SSCORTO

C W RECEIVER

‘MARCH, 1942

of information about the receiver. It
is plainly impossible to do anything
as exact as this with a test oscillatos.
Nevertheless, a well-made and care-
fully treated test oscillator is capable
of giving practical information to ex-
perimenters and service men of value
comparable to that offered by its more
impressive cousin. It may not be pos-
sible to make absolute tests of the sen-
sivity of a receiver with a test

‘oscillator, because it does not usually

possess an accurately calibrated con-
stant-impedance attenuator, nor is it
usually possible, without an external

. valve-voltmeter preceding the attenua-

tor, to ascertain precisely the RF out-
put of the oscillator. But if a num-
ber of receivers, all of the same make
and type, are being tested, and the
average settings of the TO controls
are found by experiment, the receivers .
can be classed as above or below the
average by observing what TO control .
adjustments are necessary to bring the
output of each one to some common
standard level. The method may be
made clear by considering a specific
case such as a sensitivity test.

Comparative Sensitivity
First, the frequency (tuning con- ’

.- trol) of the TO is set at the frequency

SOURCE OF AF

v

MAIN CONTROL
DIAL

. 2Kkc/s HETERODYNE 4@
PRODUCED AT RECEIVER
OUTPUT BY OFF—TUNE
$5G SIGNAL

Fig. 3. An arrangement for accurately adjusting a signal to a given amount

off-tune.
receiver.

This is essential when making adjacent-channel selectivity tests of a
The CW  receiver shown above is only used for this preliminary

.. adjustment of the frequency of the SSG output.

jected by the SSG. by ‘‘turning up "’
the attenuator. The increase shown
on the attenuator dial (which may,
incidentally, be calibrated in terms of
decibels as well as micro- and milli-
volts) is. then a measure of the de-
crease in response of the receiver to
the off-tune cignal. Expressed " in
decibels, it may be stated, for ex-
ample, as ‘“14 db. down at 5 kc/s
off-tune at 1 Mc/s.”

The foregoing very sketchy outline

of how to make two very important
tests of receiver performance will have
served its purpose if it indicates how
all the parts of an SSG are involved
and' contribute valuably to precision
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at which the test is to be carried out,
and the output control is,set at the
average marking on its dial to give,
with a receiver of the type and make
under test in sound average condition,
a standard output—say so0 mW, as
measured by an output meter. For
example, a particular make and model
of domestic receiver may require the
TO output control to be set at the
20-degree dial mark, with a 1-Mc/s
signal and the TO ipternal modulator
switched on. In these comparative
tests, it is particularly important to
specify the other factors, such as
AVC operative or non-operative, the
nature of the load across the output

.
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stage including the output meter, the
method of feeding the signal into the
receiver (through, say, a 0.0005u F con-
denser), and the precise. voltages of
the HT and LT power supplies. If,

now, another receiver of this make |

and model is tested, it may be found
necessary, to obtain under the same
conditions an output of 50 mW, to
set the TO output control to the 25
deg. mark instead. of the 20 deg. This
would indicate, evidently, either that
the sensitivity of this receiver was be-
low average or that that of the first
receiver was above average. Nor need
comparative tests of this sort be con-
fined to overall sensitivity checks.
Stage gain and AVC efficiency and
several other aspects of receiver per-
formance may be similarly checked.
Plainly, it would be possible—and
is done, by conscientious and intelli-
gent workers—to compile, from care-
ful and thorough records of such tests

made on a large number of receivers,

encountered in the course of service
and repair work, a very valuable and
highly practical body of information,
which would amply compensate for a
lack of means to purchase more ex-
pensive and elaborate test gear. It

will be obvious, however, that such'.

comparative testing would be valu-
able only with three main provisos:
(1) the test oscillator itself must be a
soundly built and well-screened piece
of ‘apparatus of which the perform-
ance is subject to only small or neglig-
ible variations over reasonably long
periods; (2) the TO must itself be
given careful treatment and periodic
maintenance attention and checking
of the constancy of its output and fre-
quency calibration ; (3) the conditions
of test, as mentioned previously, must
always be the same for any particular
make and model of receiver. These
are points, of course, that will be
obviously necessary to intelligent
operators with conceptions of  the
meaning of the ‘“scientific method.”

Plotting Response Curves

It may not be out of place, at the
conclusion of this‘article and with the
object of hinting at the "many
“tricks’’ that can be employed by
skilled operators of good instruments,
to describe briefly one typical method
whereby, with the aid of some AF
source covering with reasonable ac-

scuracy about I to 6 kc/s, an SSG or

a TO may be accurately ‘‘detuned”
by a definitely known number of kilo-
cycles on either side of some mid-fre-
quency, for the purpose of ascertain-
ing the ‘‘band-pass response’’ of a
receiver, which is -most important in
estimating its selectivity and audio

Wireless
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response. Assuming that this mid=>
frequency were 1o Mc/s, it is unlikely
that the calibration of the main tun-
ing dial of the SSG or TO would en-
able
obtained within a kilocycle or two at
such a high frequency. It may be
easily done, however, as follows. The
unmodulated signal from the SSG or
TO is fed to a receiver capable of CW
reception—either a ‘‘straight’ type
that can be made to oscillate or a
superhet with a beat oscillator in the
IF stages—and this receiver is tuned
to give zero beat in the ’'phones or
speaker at its output. Now across
this output load is connected the
source of known AF-—at, say, 2 kc/s.
The arrangement is shown in Fig. 3.

.
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KILOCYCLES OFF TUNE

"Fig. 4. Response curve obtained with
the set-up shown in Fig, 3.

Next, leaving the main tuning control
of the SSG or TO unaltered or locked,
the fine control is adjusted until the
SSG or TO signal produces a beat note
that coincides with that of the AF
source, that is, at 2 kc/s. Coincidence
between two AF tones is very easily
observed with a high degree of accur-
acy by listening for the ‘“ warble”” or
very slow rise and fall (a fraction of a
cycle per second) that occurs when
the AFs are very nearly in phase—a
typical illustration of which may be
taken from the all-too-well-known
““beat’’ between two unsynchronised
engines of German aircraft overhead!
When the two notes produced by the
arrangement in Fig. 3 are coincident
as heard in the ’phones or speaker,
the SSG or TO will be detuned from
the 10 Mc/s mid-frequency by
exactly 2 kc/s; whether it is plus or
minus depending on whether the de-
tuning has been done in the higher or
lower frequency direction.
noted carefully the settings of the fine
controls necessary to obtain the three
outputs—at 9.995 Mc/s, 10 Mc/s,
and 10.005 Mc/s—the sensitivity,
absolute or compargtive, of the re-
ceiver may be checked as previously
described at these three points. The
process may be repeated for 3, 4, 5
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accurate discrimination to be .
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and 6 kc/s on either side of the mid-
frequency, and in this way the adja-
cent channel selectivity of the receiver
may be pictured by plotting the varia-
tions in output against kc/s off-tune
in the form of a graph, as in Fig. 4,
which is the familiar band-pass re-
sponse curve. :
It is hoped to deal with the matter
of what is meant by receiver perform-

‘ance in modern times later on, with

the object of lifting it out of the
realms of guesswork in the minds of
technical users of radio. But for the
time being, this glimpse of the possi-
bilities offered by instruments capable
of precise qudntitative measurements
will have to suffice.

" Thinning Out Our Library

More Grist for the Paper Mills

S was briefly mentioned in a recent

issue, we have been getting down o
the task of thinning out the shelves of
our library in the interests of the paper
salvage campaign. . As in most collec-
tions of books, whether they be digni-
fied by the name of library or not, we
found quite a large amount of irrelevant
and redundant material. In bygone
years we seemed, among other things,
te have accumulated quité a stock of
textbooks on aspects of electrical en-
gineering having no immediate connec-
tion with wireless, and these were the
first to go.. Some books on wireless and
allied subjects were also consigned to
the salvage heap for the simple reason
that they were out of date and had been
superseded by later editions.
+ When all this was done, we {orced
ourselves to remember the vital need
that there is for shipping space, and we
once more went through our shelves and
did a little more weeding. Some books,
we must confess, we sacrificed with a
pang of sentimental regret, but in the
end we kept only what was of real value.
In these strenuous times the motto of
all of us must be “* Scrap until it hurts.”*

. ‘The Wireless I.ndustryr

E have received from British Insu-
lated Cables, Ltd., Prescot, Lancs,
a folder giving comprehensive details of
B.I. jointing tapes (rubber, bitumen,
adhesive, oil resisting, etc.).
<> <> <>
A revisced price list has been issued by .
Taylor Electrical Instruments, Ltd.,
whose instrument sales department is
now at 148a, High Street, Slough,
Bucks. -
<. @ <
‘““Hamofil’  heat-resisting rubber-
covered wire, in which the life of the
covering is prolonged by the addition
of free sulphur, is dealt with in a new
leaflet issued. by Hammans Industries,
Ltd., 5, Regent Parade, Brighton Road.
Sutton, Surrey.

<
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Voltage - Multiplying Rectifiers

-

Wireless World, March, 1942

Obtaining High Voltage Without a Transfbrmer

HE voltage-doubler circuit - is
very well known and quite
widely used, but it is not always

‘realised that the pr1nc1ple can be ex-.

tended. Voltage-tripler and voltage-
quadrupler circuits are quite possible,
and in some cases form a cheap and
easy wayv of obtaining a high-voltage
supply.

b outPUT

This diagram shows the usual

Fig. 1.
full-wave voltage-doubler.

They are all based on the voltage-
doubler, and in order t¢ understand
how they work it is necessary to be
quite clear about the mode of opera-
tion of this simpler circuit. The
arrangement is shown in Fig. 1, and

it will be seen that two valves are vsed.

with two reservoir condensers. The
AC input can be either fron a trans-
former or directly from the mains.

On the positive half-cycles of the in-
put the point A is positive with respect
to B, and the anode of V1 is positive
with respect to its cathode, for this
valve is connected in series with Crx
across AB. The valve consequenily
conducts, and C1 charges through the
valve, the upper plate of this con-
denser becoming positive with respect
to the lower.

The valve V2, in series with Cz2, is
also joined across the points AB. Its
cathode is connected to A, however,

so that its anode-is more negative than -

its cathode. It is, therefore,
conductive and does nothing.

On the negative half-cycles of input
the position of the two valves is re-
versed. V1 is now non-conductive
and V2 conductive. The condenser C2
-now charges through Vz, and its upper
plate becomes positive with respect to
the lower.

The output voltage is taken across
both condensers in series, and is thus
twice that on either condenser alone.
When no current is taken from the

non-

By W. T. COCKING, A.M.LE.E.

Methods of obtaining a result
with a minimum of material
are always of interest, and this
is especially so at a time like
the present, when one often has
to make do with parts that are
to hand. A method of obtaining
quite high voltages . without
having to employ a trans-
former is described ; it forms
a useful alternative to more
orthodox circuits

output ‘each condenser charges to a
potential of 1.414 times the RMS value
of the input alternating voltage. On
load the.output voltage is lower than
this, and depends very largely upon
the output current in relation to the
capacity of the condensers.

The simplest ‘way of looking at the

voltage-doubler is to consider it as two .
“half-wave rectifiers with the outputs’

in series. The rectifiers, however, con-
duct alternately and function on oppo-
site-half-cycles of the supply, so that
the circuit as a whole .is a full-wave
rectifier.

The voltage-doubler of Fig. 1 is
based upon the’ series-type half-wave
rectifier of Fig. 2 (a) and consists
merely of two of these used together. It
is, however, equally possible to em-

ploy. the parallel-type of rectifier
o E : +
- ‘ = outpur
INPUT :
AC
(a)
i -~
vl outeuT
(b)
Fig. 2. The most generally used half«
wave rectifier is shown at (a). This is

conveniently termed the series type in
contradistinction to the shunt type (b).
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shown in Fig. 2 (b); it is so called be-
cause the output is taken in shunt with
the valve instead of in series with it.
The operation is substantially the
same. The valve conducts on the -
negative half-cycles and the condenser

* charges, its right-hand plate becoming

positive with respect to its left-hand.
When two of these rectifiers are put
together in the obvious way the volt-
age-doubler of Fig. 1 results. This
normal voltage-doubler, therefore, can
be broken down into two series-type
half-wave rectifiers, or into two paral-
lel-type. .

It is, however, possible to build a
voltage-doubler from one half-wave
rectifier of each type, instead of from
two of either. This is shown in Fig. 3,
and it should be noted that this circuit
has one terminal of the input and out-
put common. This may make it pre-

_ferable, in some circumstances, to the

conventional circuit.

cr Ve
i v2

INPUT 7
AC

Fig. 3. This voltage-doubler consists -

of the combination of a series and

a shunt-type half-wave rectifier, It

has one input and output terminal
common.

Before discussing . this circuit, it is
necessary to be quite clear about the
simpler half-wave rectifiers of Fig. 2.
The series circuit (a) works on the
positive half-cycles of input, and on
no load the condenser becomes -
charged to the peak value of the in-
put voltage. On load, the condenser
discharges to some extent during the
time when the valve is not conducting, .
so that the voltage across it fluctuates.

The mean discharge current constitutes

the current drawn from the circuit and
used in the load, while the fluctuations

are the ripple, or hum, on the output.

In the case of the shunt circuit (b)
exactly the same thing happens, so far
as the condenser is concerned, but the
output is now the condenser voltage in
series with the AC supply. When no
current is drawn, instead of the out-
put voltage being constant at the peak
value of the input, it is fluctuating be-
tween zero and twice the peak value,

-~
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with a mean value equal to the peak
value of the input.

This is why the circuit as it stands
is never used. Even on no load, the
ripply voltage on the output is equal
to the mean steady voltage.

This effect is turned to advantage in
the voltage-doubler of Fig. 3, however,
and it will be seen that this circuit
consists of a series-type half-wave
rectifier following a parallel type.

| +
QUTPUT
V3
- C4%=
c2 .
. v = -

Fig 4. Two voltage-doublers of the

type shown in Fig. 3 can be connected

together in the way shown here to
form a voltage-quadrupler.

What happens is this. Vi conducts on
_ the negative half-cycles of the input
voltage,
right-hand plate becomes positive with
respect to its left. V2 is non-conduct-
ive during these periods.

On the positive half-cycles Vi be-
comes non-conductive and V2 conduct-
ive. The voltage acting on V2, how-
ever, is not merely the input voltage
" but the sum of this voltage and that
. ‘across Ci. This total voltage acts
through V2 to charge C2. On no load
C1 is charged to the peak value of the
input and C2 to twice the peak value.
This condenser, therefore, must be
rated for working at twice the voltage
that will suffice for C1. The rating
. for the latter is, of course, the peak
input voltage, and is adequate for
both condensers in the usual circuit of
Fig. 1. In this respect the arrange-
. ment of Fig. 3 is less economical.

1t should be pointed out here that in
the foregoing description the term
half-cycle has been used as if the
valves conducted for precisely this

time. In actual fact, of course, the

and Cr charges so that its’

e

‘Wireless
‘World

voltage-doublers of the type of Fig. 3, -

and the arrangement is shown in Fig.
4. Cz and C4 should be of twice the

Fig. 5. This diagram shows a voltage-

tripler. It consists of a half-wave
rectifier in combination with a voltage-
doubler.

voltage rating of Cr and C3, but the
capacities can all be the same. The

- actual values used depend on the cur-

rent, and can only -be small when the

_current is also small.

The voltage-tripler is a combina-
tion of the voltage-doubler of Fig. 3,
and the half-wave rectifier of Fig.
2 (a). Itis the quadrupler less V3 and

" C3, and is shown in Fig. 5.

The regulation of these circuits is by
no means good unless very large capa-
cities are used. This is not only expen-
sive but bad for the rectifiers on
account of the high peak currents
which will then flow. In general,
therefore, they are most useful when
high voltages at low currents are
wanted. The quadrupler, for instance,
could well be used for operating a C.R.
tube, and with a 230 volt mains supply
would deliver something like 1,200-
1 300 volts without any transformer.

The performance of these circuits is
well brought out by the curves of Fig.

6, which are reproduced from the May,

s

conducting period is usually less than -
one-half of each cycle, and depends on

the load current in relation to the con-
denser capacity. -

The voltage-quadrupler should now
be clear. It is nothing more than two

" than a few milliamperes.
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1941, issue of Electronics. In each
> case the condensers have a capacity
of 2.1 uF, and the input is 115 volts at
60 c/s. Curve 1 is for a shunt-type

Ce voltage doubler, and curve 2 for the

‘series type; it is clear that the latter
is the better when the current exceeds
about 2 mA under these conditions.
Curves 3 and 4 refer to the voltage-
tripler and quadrupler circuits, and it

is obvious that the high output voltage

is only obtainable with quite low cur-
rents. B R

Above about 17 mA the output of
the quadrupler is less than that of the
- tripler, and above some 22 mA both
are inferior to the series-type voltage-
doubler. With larger capacity con-
densers the cross-over points of the
curves would be at higher currents;

condensers of 2 pF capacity are defi-

nitely too small for any output greater
They - are
about right for a C.RR. tube supply, but
not for anything requiring more cur-
rent.

Fig. 7. also reproduced from FElec-
tronics, shows the performance of a
N
- 450
w \
2
3 409
9.
-
o N |
I . . e
> \
o Ne |
300 -+ -~
3 .
250, \\
© 16 20 30 40 S0 &0 70
. _ OUTPUT CURRENT (MA)
Fig. 7. When 8uF-condensers are

used, the voltage-tripler has a much
better performance than when they
are 2z uF only."

tripler using 25Z5 valves and 8-uF
condensers, the input being 117 volts,
Although the slope of the curve is
fairly steep, it is clear that'the circuit s
useful for currents up to 50 mA or so,

At this current an

700 output of just over
L | 300 volts is obtain-

600 P——4 able. .
500l \\ In" conclusion, it
2 3 | N should be pointed
3 T~ - out that, although
bt N the diagrams all
g 30 2 - N show valves for the’
3 T~ rectifiers, there is
200 S no reason why metal
\ . rectifiers should not
100 N be wused. Indeed,
9 \: they have the ad-
%167 o4 060810 4 1020 40 sosorwo vantage 'of not
. OUTPUT CURRENT (MA) -needing - a heater
Fig. 6 These curves well illustrate the, performance of supply, for this is

the various rectifier circuits. Curves

voltage-doublers and refer to the circuits of Figs, 3 and
Curve 3 is for the tripler and curve 4

1 respectively.
for the quadrupler.
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often troublesome to
arrange . economic-
ally in voltage-
multiplier circuits.

I and 2 are for
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To What Bdse Uses

' AN American correspondent who has

recently evacuated his family to
this country in view of the threat of
possible eventualities over there, has
written to me about my revelations
that certain people in this country
who call themselves scientifically
minded are still using the old-fashioned
shorthand to record speeches at public
meetings instead of employing the
labour- and time-saving method of a
portable electric recorder. He is as
distressed as myself over this lament-
able state of affairs and points out
that in America, where they always
go to extremes in everything, they
have brought the whole problem of
recording speeches and suchlike to a
very fine art.

Apparently thé impetus ‘which set
the inventors to work on the problem
was the need for a super-lightweight
apparatus which could easily be dis-
guised or concealed in order to be

taken clandestinely to interviews and

meetings to record certain statements
and remarks which were supposed to
be ““off the record.” By this means,
such statements and remarks could be
made to be very much ‘‘on the
record ’’ in more senses than one.

. Like a Leica.

This Philco pocket
portableillustrates my point admirably.

.

In such cases a favourite dodge was
to disguise the apparatus as a deaf-
aid, or hearing-aid as the pedants
would have me say. By using peanut
valves and super-lightweight batteries
of the type described in the January
issue of Wireless World, together
with a steel-wire recorder driven by a-
tiny electric motor such as is used for
certain types of push-button receivers,
it was found possible to produce ex-
ceptionally compact instruments.

UNBIASED

By FREE GRID

‘

" Certain newspaper
gossip - writers, or
columnists, as I be-
lieve they style
themselves, have
been able to reduce :
the amplifying and recording equip-
ment to a size no bigger than the
“candid cameras’’ which such indi-
viduals also carry. Both instruments
are employed for a similar purpose,
namely to catch people off their guard
—the one with regard to their facial
expressions and the other with regard
to their vocal expressions.
microphone used on these occasions is
very skilfully disguised as a rose and
used as a buttonhole.

. While I am grateful to my Ameri-
can correspondent for his information,
and am not unmindful of the vast in-
genuity displayed by his fellow coun-
trymen in this matter, somehow the
whole business leaves a nasty taste in

- my mouth. Science, so it seems, can

be prostituted to very base uses, and
I am inclined to side with the Editor
in the lofty and detached view which
he takes of the whole business.

Tanks or Televisors

NOW that television is getting under
way in the U.S.A. and frequency
modulation has been adopted for the
sound side of the programme, one or
two owners of television sets whom I
know are getting a little uneasy lest
the B.B.C.. should suddenly spring
this system on us after the war, thus
rendering our sets useless. ’
Televisor owners were promised that
standards would not be altered until
three years had elapsed, and I do
not forget that they will naturally
expect these three years to be three
years of actual television service, the
barren war years being discounted.

They could raise no objection, how-
ever, if the B.B.C. or some other body

with more money than sense agreed to
buy their existing sets from them, and
this, in my view, is. just what ought
to be done, for two reasons.

In the first place there is a by no
means negligible amount of aluminium
and other metals wuseful to Lord
Beaverbrook which is at present
locked up in television sets, not only
in our homes but in the warchouses of
manufactures and dealers.

Another advantage which would
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“Bring out your old televisors.”

accrue from the breaking up of tele-.
vision receivers would be that a large.
number of valves (several hundred
thousand), fixed condensers, resist-
ances, transformers, chokes and other
components at present in short supply
would be available to the radio indus-
try for the purpose of getting on with
the job which at present wireless ser-

vice engineers are endeavouring to

carry out under very great difficulties,
namely the job of maintaining broad-
cast receivers in working order.

My second point is that if the
B.B.C. is going to change over to FM
for television sound at some future
date (and it is by no means impossible
that they may do so at some time or
another), compensation will have to
be paid to us set owners then. It is
useless giving two years or sp notice
of an impending change, as this will
cost just as much in the form of no-
new-set-sales, since obviously most
potential purchasers, having been
given two years’ warning, will hang
back until the change-over has taken
place. '

If, therefore, the change is going to
cost money in any case, as it obvi-
ously is, then it would be far better
to do it now, when the sets would be
of very real value as scrap, rather than
wait until a few years after the war,
when they will be of no use to man
or beast and will represent a dead loss
to everybody concerned. Apart from
this, if the job were done now we tele-
vision set owners would put up with
far smaller compensation, knowing, as
we should, that our sets were going to
be turned into suitable form for bom-
barding Adolf.

Non-technical set owners would be
doubly glad to do this, if it were
pointed out to them that in any case
their sets would probably need exten-
sive servicing before being put into use
after the war, as it is more than likely
that most of them have neglected to
follow the official advice to switch on
for a few minutes every six months or
so in order to keep the electrolytics
in trim. The case for scrapping
television sets seems absolutely un-
answerable.

B
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Increasing Sensitivity and Extending

HE cathode-ray tuning indicator
has been widely used as a null
indicator in bridges and other

laboratory gear in which measure-
ments depend on a current balance.
It will give a clear visual indication
of a change of about o.1 volt DC with
a very high input impedance, and has
the additional advantages of lack of
inertia and—most important to the
private experimenter—cheapness and
" robustness.

1t occurred to the .author that if
this sensitivity could be increased sub-
stantially, the use of the *“ magic eye
would be extended considerably. As
a result of some work undertaken with
this end in view, the sensitivity has
been increased about ten times with
little additional apparatus, and more
than a hundred times with some extra
complication.

The principle underlymg the
arrangement giving the ten times in-
crease is illustrated in Fig. r1.

un-bypassed cathode resistor in a nor-
mal stage of amplication results in
degeneration or negative, feed-back,
with resultant decrease in gain and
increase in stability. This is due 1o the
action of a single valve in introdue-
ing a 180 deg. phase shift. The tun-
ing indicator, however, is the equiva-
lent of two triodes in series or cascade,
and therefore the anode current of the

Fig. 1. Basic
circuit of the

dicator with

the addition

of a cathode
resistor.

second stage (i.e. the target current),
is 360 deg. out of phase with the grid
voltage on the first triode; in other
words, the two are in phase.
cathode current is the sum of the

triode and target currents, and as the.

latter predominates, the cathode cyr-
rent is also in phase with the grid

It is-
well known that the inclusion of an °

improved in- *

The

CR Tuning Indicators

of the “Magic Eye”

By G. A. HAY, B.Sc.

voltage, and an increase in the nega- -

tive grid voltage will therefore result
in an increase in the cathode current.

If we now place a cathode resistance
in circuit, as in Fig. 1, feed-back will
be obtained which is-in phase with
the input, and regeneration will result,
giving rise to increased gam and
decreased stability.

Fig. 2. Connections used for experi-

mental investigation of the circuit.
R1=1MQ2; R2=10,0002;R3=1,5000;
. R4=5000; Ry=1,0000; R6=20,0000;
R7=2MQ ; Ct=o0.01uF mica ; C2=24F.

In order to investigate this effect
experimentally, the circuit shown in
Fig. z was set up. Rt and C1 form a

“filter which will prevent the’ passage

of alternating potentials to the grid
in subsequent applications. Rz is the
cathode feed-back resistance: as this
gives an initial negative grid bias E,
which -is excessive, it is necessary to
take the cathode return to a point
negative to the grid circujt. This

- semi-variable potential E2 (controlled

by R4) opposes Er1 and thus it is pos-
sible to work the valve at any initial
grid bias required. In addition to the
initial value, extra negative potential
as indicated by V is available from R3
for measurement purposes, slide back

“voltage, etc.

In estlmatmg the sensmwty the'
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target current was taken as a measure
of the shadow angle, maximum and
minimum shadow corresponding to
currents of o.42 and 0.9 mA respec-
tively. In addition, in the particular
valve used, a Mullard EM1, there were
two marks on the target itself which
served as reference marks, thus avoid-
ing the parallax inevitable with mark-

- ings on the glass envelope, and making

possible a very precise setting. Fig. 3
shows the increased sensitivity ob-
tained with Rz set to 5,400 ohms, the
points marked ‘““high’’ and “‘low’ in
Fig. 2 being connected together. As
expected, - increasing the value of Rz
gives . continuously increasing sensi-
tivity up to a certain point, when
backlash and instability occur. At
this point the increase in gain is abeut
fifty times. It is therefore unwise to
attempt an increase of more than ten
times on account of the difficulty of
adjustment and the effect of mains
fluctuations, etc. With the 5,400-ohm
cathode resistor, a definite movement

- of the shadow was obtained for a grid .

voltage change of +5 mV, as com-
pared with +50 mV for the indicator
used in the normal way.
obtained with complete stability and
lack of zerp shift, without a regulated
high-tension supply.

o9
//_— ’
o8
- R2< 54000
o7

TARGET CURRENT (MA)
Q
-0

. //
“os ng} : .

o4 ~62z —o4 -o6 o8  =io
GRID VOLTAGE CHANGE ’
Fig. 3. Curves showing the increased

sensitivity obtained with a 35,4000
cathode resistor.

- The indicator used in the manner
described has been used in various
‘pieces of laboratory equipment, of
which two of the most useful have
been a slide-back diode valve volt-
meter and a‘ megohmmeter

This was .~
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Various designs
voltmeters operating under slide-back
conditions have appeared, but, to the
writer’s knowledge, all have in-
volved the use of an extra valve
to attain the required sensitivity
in ‘adjustment. With the above

INPUT

R7

Wireless
World

case, if the diode is made into the
form of a probe with an extra 100
ppF silvered ceramic or mica bypass,
little trouble will be experienced with
it on any normal
frequency.

-The main dis-
advantage of the
diode  voltmeter
is its extremely
low input imped-
< ' ance on part of
the positive half-
cycle, thus taking
power from the
circuit under ex-

Fig. 4. Improved
form of indicator
used as a null in-

dicator in a slide-
back diode valve
voltmeter,
C=o0.01 yF mica ;
R=10 MQ ; other

becomes unnecessary, and hence a
very simple circuit will suffice.

This, as finally evolved, is shown in
Fig. 4. It will be seen that the null
indicator is a duplicate of Fig. 2, while
a series diode circuit has been added
to act as a rectifier, the valve used
being a Mullard EA5o television diode.
The rectified current through this is
detected by causing it to develop a
potential difference across a 10 MQ
resistor R, shunted by a condenser C
of o.01 uF. At first the test leads are
short-circuited, and the shadow ad-
justed to a reference point by using
R4. The unknown voltage is then
applied, and the slide-back voltage in-
creased by means of R3 until the
shadow returns to zero, when V indi-
cates the peak value of the voltage.

In practice, errors occur, due to the
curvature of the diode characteristic.
Actually, as the calibration curve of
the instrument shows (Fig. j5), the
slide-back voltage is a true measure
of the peak value for voltages above
1 volt peak. Below this the meter
needs calibrating, and the minimum
readable voltage is about o.1 volt,

which is quite satisfactory for normal

use. The upper limit of voltage is re-
stricted by the maximum permissible
diode anode voltage—in this case 50.

Calibration was done at 50 ¢/s.
There is no reason to suppose that
this will not hold up to quite high
frequencies; the errors involved in
using the peak diode voltmetet at
ultra-high frequencies have been pre-
viously dealt with (E. C. S. Megaw,
Wireless Engineer, 1936). In any

LOW ) : : g §

form of indicator, this complication

SLIDE-BACK VOLTAGE

components as m

Fig. 2.
‘amination. impedance con-
sists of a resmtance in parallel
with a capacitive reactance. The

latter is of the order of 5-8 uuF,
and is, therefore, negligible at audio

frequencies, while at radio frequencies,.

it usually forms part of a tuned cir-
cuit. The resistance component is
given approximately by the relation

RZ=B
2

and thus will be about 5 MQ. Rough

In

/|

oal 7
WA

4

o2 o4 06 o8 0
AC INPUT-PEAK VOLTS

Fig. 5. Calibration curve below 1V peak

input for the diode voltmeter shown

in Fig. 4.

4

measurement of this at 50 ¢/s gave an

average value of 4MQ, which is in

reasonable agreement with theory.
When using the indicator as a DC

" voltmeter its input resistance is infi-

nite ; it can therefore be used for the
measurement of very high resistances.
In Fig. 6 (a) R is a standard high
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resistancz connected between the high
and low input terminals of Fig. 2.
The unknown resistance X is con-
nected between ‘‘ high’ and a source
of positive potential of 100 V, which
may be a tapping on the main poten-
tial divider.

The two resistances, R and X,
therefore form a potential divider
across which a voltage of 100 is applied.
The voltage E appearing. across the

standard is then measured. It is
apparent that .
X 100-E .
R E
100 —~E

whenc X="rner
e i3 R

If we assume R to be 10 MQ, and
the measurable voltage range o.1 to

~———o+ +
; ooV . OOV
ux" R
1 HIGH ' f HIGH
RS E X" E
S S
(a) (b)

Fig. 6. Additions to Fig 2 making the
indicator an accurate megohmmeter.
: R=10M#,

100 volts (actually greater in the case
of DC), X ranges from zero to 10,000
Mgq.

If now X and R are interchanged, -
as in Fig. 6 (b)

. 100-E° )
and X ranges {-om 10,000 ohms to in-
finity. This represents a very satis-
factory range for rough testing. In- -
sulation of the various leads is im-
portant, and for this reason it is per-
haps unwise to attempt any switching,
but to use some scheme of link con-

- nections on terminals supported on

mica. No trctble has been experi-
enced from the fact that the EM1 grid
terminal is on the base instead of a
top cap: The 1 MQ resistor in the in-
dicator unit limits the flow of grid
current at high positive potentials.

This form of megohmmeter has
Deen used with success in a variety of
measurements. Different ranges can .
be covered, of course, by using differ-
ent standard resistances.

While the above principles have
been treated in rather a .general
manner, it is hoped that :an oppor-
tunity will occur in the future to de-
scribe a laboratory test instrument
embodying these ideas, and capable of
doing practically anything in the way
of general testing.
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ENSURING SERVICING
Plan to Retain Radio Engineers
TO ensure, as far as national urgency

permits, that sufficient service-
men are available to_enable the in-
dustryv to undertake the public’s radio
repairs during the war, a scheme is
being formulated for the retention of
sufficient skilled and semi-skilled per-
sonnel to render a minimum service.
Pending the completion of the details,
the Ministry of Labour has agreed
temporarily to suspend the call-up of
service-men.
In a statement from the Radio
Manufacturers’ Association, it is
pointed out that the difficulties with

~_ which the radio industry is now faced

in giving a reasonable degree of main-
tenance service to the public- will be
further aggravated by the Govern-
ment’s latest policy of general de-
reservation, and that unless the indus-
try takes measures to conserve existing
resources the situation may deteriorate
to a level which may threaten seriously
to prejudice public listening.

" No definite plan, however, either for
national or local use, can be laid down
without certain essential information.
Accordingly, the following six or-
ganisations, which represent different
sections of the industry, have jointly
prepared questionnaires which were
sent out to every section of the in-
dustry on February oth.

National Association of Radio Retailers

National Radio Trade Service Association

Radio Manufacturers’ Association
. Radio Wholesalers’ Federation

Scottish Radio Retailers’ Association

Wireless Retailers’ Association

Any radio manufacturer, wholesaler,
repair organisation or dealer who has
not yet received the. questionnaire

should apply for a copy to Mr. R. P.
Browne, Secretary, R.M.A., 59,
Russell Square, London, W.C.1.

NO MORE SETS

IT is extremely unlikely that any
new domestic receiving sets will
be’ produced for the home civilian
market during 1942. This fact is
revealed in the second interim report
by the Retail Trade Committee set
up by the President of the Board of
Trade.

The report also states that it is esti-
mated that supplies to retailers are
now at about only 5 per cent. of
normal, and that it is reasonable to
suppose that stocks are already low
and eventually the trade will have to
depend almost entirely en repair and
maintenance work.

>

_the

AMERICAN AMATEURS

50,000 Stations Shut Down on Declaration of Wat .

IGHT hours after the first bomb
fell on Pearl Harbour American
amateur transmission was suspended
as such for the duration of the war.
The first issue of QST issued after the
outbreak of hostilities, which arrived
in this country on January 3oth, con-
tains a four-page supplement entitled
‘““War Comes!’ In it details are
given of the wartime control of ama-
teur activities. *

In the official notice. from the
Federal Communications Commission
suspending all amateur operation in
‘the continental U.S., its territories
and possessions, it is stated that in
instances where operation is deemed
to be required for national defence
permission will be granted. Within a
few days of the publication of the
suspension order, the volunteer com-
munication system upon which. the
civilian 'defence of the U.S. will be
built began to take shape, and hun- -
dreds of amateurs were being returned
to the air by the Defence Communi-

“cations Board to provide means for

vital communication.

Most of the defence communica-
tion networks authorised within the
first few days of the war were for 2.5-
and 5-metre telephony, but some were
for 8o-metre CW operation and 160-
and 75-metre telephony.

The special permits rigidly confine

normal amateur regulations, how-
ever, are still to be observed by those
granted special defence permits,

The order does not prohibit ama-
teurs from keeping their aerials up,
and retaining their apparatus. )

All the regulations relate to the
defence communications in the mili-
tary. emergency. At the time of
writing in QST no provision existed
for the usual amateur aid in the
event of the interruption of communi-
cations by natural disasters, such as
floods, hurricanes and earthquakes.
The A.R.R.L. were, therefore, seek-
ing to obtain Government approval
of a plan whereby amateurs may
retain their time-honoured privilege
of mamtammg commumcatwns in"
such emergencies.

By special authority, the A.R. R L.
headquarters station, Wi1AW, is re-
maining on the air to convey Govern-
ment announcements to amateurs
and to keep watch on amateur bands.

: -~ “RADAR”
British Radiolocation Methods in U.S.A.

IN referring to the many openings
that exist in the United States
defence services for professional and
amateur wireless men, Cowmmunica-
tions (New York) for December says:
‘““‘Radar’ “men will operate the

amateurs to defence work. The | newly perfected radio device which
BROADCASTING
HOUSE, NEW

DELHI. Anartist’s
impression of " the
ultra-modern build-
ing which will be
the headgquarters of
All-India Radio and
on which work was
recently begun. It
will provide accom-
modation for the
staff which is at pre-
sent dispérsed in five
separate buildings.
The twelve studios
will be located on
the ground floor of
semi - circular
section built be-
tween two of the
two-storeyed wings
radiating from the
centraltower. Work
is progressing simul-
taneously on Delhi’s
100-kW short-wave
transmitter.
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locates planes in flight, ithe delicate
and complicated instrument developed
in England and used with such meri-
torious success by the Royal Air
Force. The patents have been turned
over to the United States by Great
Britain. Details of the device are
being kept a deep secret, but it is
said to have been used both on the
ground and in the air, and is a vital
addition to the nation’s defence
armoury.”’

B.B.C. DIRECTORS

Mr. Ogilvie Resigns
AS was announced on January z6th
Mr. F. W. Ogilvie has resigned
his Director-generalship of the B.B.C.
For the duration of the war the duties
previously discharged by the Director-
general have been entrusted to two
Directors-general. Sir Cecil Graves,
who was appointed Deputy Director-
general when Mr. Ogilvie was ap-
pointed D.G., and Mr. Robert Foot,
recently appointed general advisor on
wartime organisation, are to share

the post.

Sir Cecil Graves joined the B.B.C.
programme department sixteen years
ago. In 1932 he became Director
of the new Empire service, and was
later made Controller of Programmes.
He was knighted in 1939. He will
direct general production policy.

Mr. Foot, who recently joined the
Corporation as an expert adminis-
trator “from the Gas Light & Coke
Company, will direct the business side
of the B.B.C.

U.S. PIONEER’S DEATH

R. FRANK CONRAD, Assistant
Chief Engineer of the Westing-
house Electric and Manufacturing Co.
since 1921, died at the age of sixty-
seven -at Miami, Florida, in Decem-
ber. He is affectionately referred to
as the father of broadcasting, for it
- was the experimental equipment used
by him at his home that was em-
ployed when in 1920 he inaugurated
the Westinghouse station KDKA,
which is claimed to be the first com-
mercial broadcasting station in the
United States. i
Dr. Conrad’s experiments * with
wireless started in about 1912, and it
was the success of his broadcasts of
gramophone records from his garage
transmitter that attracted the atten-
tion of the then vice-president of
Westinghouse, who saw the possibili-
ties of commercial broadcasting.
In 1922 Dr. Conrad operated the
first Westinghouse short-wave trans-
mitter, 8XS, on 100 metres!

'Souety of Great Britain

- temporary Broadcasting.

Wireless
World

RS G.B. STATION
Proposal in Annua: Report
THh erection of a headquarters

transmitting station by the Radio
is fore-
shadowed in the annual report of the
Council for the year 1940-41. It
states: ‘‘ The Council anticipates that
if the present progress continues until
peace returns, it wil]l be possible to
bring to fruition plans which were
being comnsidered just before the war
for the creation of a more compre-
hensive headquarters. This would
provide facilities for the erection of
a Society station, and the organisation
of an experimental department.’’

The annual report also records that
the total of 719 new members elected
during the year, which number in-
cluded amateurs from Czechoslovakia,
Norway, Yugoslavia and Poland,
closely approached the pre-war record
of 783 in 1937-38.

A record of British amateurs serv-
ing in the Armed Forces is kept by the
Society. Up to the end of last Septem-
ber the total had reached 1,500.

FM "AND THE WAR
‘! ANY idea that FM development

would be stopped in the tracks
by the war emergency
has been dispelled by events of the
last few weeks,”’ states a writer in a
recent issue of our American con-
In Decem-
ber there were over twenty
frequency-modulated trahsmitters in

[ full commercial operation in fifteen

cities. Another forty were under con-

ELECTRIC WIRE STRIPPER, A
red hot filament is the cutting medium
in the “Solon '’ AC-operated insula-
tion strippér recently marketed by
W. T. Henley’s Telegraph Works Co.,
of Milton Court, Westcott, Dorking,

Surrey. The unit, which is suitable

for bench mounting, will remove the

insulation from tough rubber sheathed,

taped or braided cables without risk
of nicking the conductor.
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struction, and some fifty applications
for stations were pending.

New York’s first full-time commer-
cial station, W7I1NY, was inaugurated
in December. Its opening marked the
establishment of a commercial net-
work of seven stations which are linked
by FM. -

The use of FM by the Amencan
Armed Forces is bound to have an -
effect upon the development of FM
apparatus for home use. It is being
used by our American ally in the radio
equipment of the latest tanks.

DEATH OF MRS. HERTZ

1\/ RS. ELIZABETH HERTZ, widow
of Dr. Heinrich Hertz, whose
name is a household word in the world
of wireless because of his electromag-
netic discoveries which are regarded
as the foundation upon which the
science of radio-communication has
been erected, died at Cambridge a few
weeks ago. Mrs. Hertz, although
herself an ‘* Aryan,”’ came to England
in 1936 at the age of seventy, as she
felt it was undesirable for her to con-
tinue to live in Germany because of
her late husband’s Jewish ancestry.
Donations from many sources in the
wireless and electrical world made it
possible for her to live in this country.
Although Hertz, who died at the
early age of thirty-six in 1894, was
honoured by the adoption of his name
as that by which German scientists,
and those of several other countries,
refer to the unit of frequency, his
work has of late been referred to
in Elektrotechnische Zeitschrift as
““ speculative, complicated and diffi-
cult to follow, and unfruitful. This
was apparently due to his half-Jewish
ancestry.”’

FROM ALL

QUARTERS

Trans-Pacific Radiotelegraph Circuit

AN exchange of messages between
President Roosevelt and Mr. J. H.
Curtin, Prime Minister of Australia,
marked the opening of the first direct
radio-telegraph service between the.
United States and Australia. The oper-
ating companies are R.C.A., Communica-
tions and Amalgamated Wireless (Aus-
tralasia), ‘
LE.E. Meetings .
‘“PuBLic Address Systems’’ -is the
“title of the paper to be given by Mr. S.
Hill at the monthly meeting of the I.LE.E.
Wireless Section on Wednesday, March
4th. . At an informal meeting of the
Section on Tuesday, March 1oth, there
will be a discussion on the frequency
stability of tuned circuits. The dis-
cussion will be under three headings:
(a) raw materials, (b) components, and
(c) complete assembly, which will be
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opened respectively by Messrs. G. P.
Britton, A. H. Cooper, and C.. W
Eggleton. A critical review of education
and training for engineers will be pre-

sented by Dr. A. P. M. Fleming at an |

ordinary meeting of the Institution on
Thursday, March 1gth. All the meetings
will begin at 6.0.p.m.

More Money for the B.B.C.

In the additional civil supplementary
estimates to be brought before Parlia-
ment, the Ministry of Information’s
grant-in-aid to the B.B.C. is to be in-
creased by £1,300,000 to £6,900,000.
This is needed to extend the Corpora-
tion’s oversea services.

“Pan- American Radio”

PLans for the creation -of a Pan
American Broadcasters’ Union, on . the
same lines as the Intetnational Broad-
casting Union in Geneva, are discussed
by John F. Royal, Vice-President of the
National Broadcasting Company, in a
new monthly journal, Pan Awmerican
Radio, devoted to the fostering of broad-
casting relations in the Americas. A
novel and- interesting feature of the
journal is that the one edition is printed
in IEnglish, Spanish, and Portuguese.

Radic Rentals

ATt the fifth annual general meeting of
‘Radio Rentals the chairman announced
that the number of subscribers had in-
creased to the limit o. the supplies avail-
able. Negotiations have recently been
completed for the purchase of the entire
share capital of Rentertainments, Ltd.,
which was the second largest radio rental
company.

Death of Former P.M.G.

LorDp ILLINGWORTH, whose death at
the age of 76 on January 23rd we regret
to record, will -chiefly be remembered as
. Postmaster-General from 1916 to .1921
when he was raised to the peerage.

_ this ‘occasion.

‘Wireless
‘Worl

. Radio Officer’s Bravery

Tae ‘Royal Humane Society’s Stanhope
gold medal for the most meritorious act
of life-saving during last year has been
awarded to Radio Officer Douglas S.
Fairley of the Merchant Navy. Although
severely burned and having broken his
leg when his ship was sunk in convoy,
Fairley held on to a lifebuoy with one
hand and supported a shipmate yith: the

.other for 50 minutes until rescued by a

warship. He has already received the
Society’s silver medal for his bravery on

News in English
ALTHOUGH there are but few changes
in the schedule of the transmission of
news in English in the B.B.C.’s European

and World Services, that which will be
in operation when this issue is published

is given below. Times are given in

BST. : .

030q } 49.10, 31.32, 30.53, 25.53.

0530 : 49.10, 81.32, 25.53.

0715: 49.10, 42.46, 31.55, 31.25, 25.53, 19.60.

0900 49.59%, 48.43*, 42.46, 41.49%, 40.98%, 31.55, .
30.96%, 25.53, 25.20%, 10.82, 19.66, 19.60,
16.86, 16.84.

1200: 31.86, 25.53, 19.82, 16.84, 16.77, 16.64, 13.97.

1400: 25.53, 19.82, 16.84, 16.77, 16.64, 13.97. .

1700: 49.10, 48.54, 3186, 10.82, 19.66, 16.84, 16.77.

“1900: 49.10, 25.68, £5.58, 19.82, 19 66, 16.84, 16.77.

2145: 48.43, 31.25, 25.68, 25.53, 25.38, 19.82.

2215: 49.10, 31.32, 30.53, 25.53.

2300 49.. .)9‘ 41.06%, 41.49%,

2345: 49.10, 31 32, 30.53. 25.53

Wavelengths marked w1th an asterisk
are those used for the European Service.

Mr. Max Railing

BY the death of Mr. Max ] Railing
on January 14th, at the age of 73, an
association with the G.E.C. of about fifty
years was brought to an end. At the
time of his death he was vice-chairman

“of the company and vice-president of the

British .Electrical and Allied Manufac-
turers’ Association. .
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‘New American S-W Station

The World Wide Broadcasting Founda-
tion, which operates the American short-
wave stations WRUL and WRUW at
Scituate, Massachusetts, has been radiat-
ing test transmissions from its new trans-
mitter, WRUS, on 6.04 Mc/s. .

WBOS, Boston, Mass

For some time the Westinghouse
short-wave station WBOS, at Boston,
Massachusetts, has been transmitting the
same programmes as the N.B.C. inter-
national short-wave stations WNBI and
WRCA. At present the station works
on 15.21 Mc/s (19.72  metres) and
11.87 Mc/s (25.26 metrcs) with its aerial
directed towards Europe from 2.0 p.m.
to 9.30 p.m. BST.

.

AF Transformers

At the next meeting of the British
Institution of Radio Engineers, which is
to be held at 3.0 p.m. on Saturday,
March 7th, at 21, Tothill Street, West-
minster, S.W.1, Mr. N. Partridge will
give a paper on ‘' Harmonic Distortion
in Audio-frequency Transformers.”’

“A. ). Alan”"—G2ST

““It will come as a surprise to many
members,”’ writes the general secretary
of the R.S.G.B., ““to learn that ‘A. J.
Alan’ (the famous raconteur), whose
death occurred in December, was an ex-
perienced amateur transmitter.”” His
real name was Leslie Harrison Lambert,
and he .lived in Notting Hill, London. -
He held the call sign G2ST.

“Constan: Voltage Supply

IN Fxg 4 of this article, which appeared
in our last issue, the figures on the
AC input side of the transformer were
incorrectly shown. The supply volts
should be zoo to 260, 50 c/s, and the
transformer primary volts 205 to 223.

2+

NEWS IN ENGLISH FROM ABROAD

' REGULAR SHORT-WAVE TRANSMISSIONS

Country : Station Mc/s | Metres Daily Bulletins (BST) Country : Station Mc/s - | Metres Daily Bulletins (BST!

America India i - -

WNBI (Bound Brook) 15.130 19.83 | 2.15, 3.01, 4.0}, 6.0%. VUD4 (Delhi) .. 9.590 | 31.28 | 9.0 a.m., 1.30, 4.50.

WRCA (Bound Brock) [ 17.780 16.87 | 2.15, 3.0, 4.01, 6.0%. vUD3 .. .. 11.830 | 25.36 | 1.30. - :

WGEO (Schenectady) 9.530 | 31.48 | 9.45 a.m., 9.0%, 10.55§%. vUD3 .. 15290 { 19.62 | 9.0 a.m,

WGEA (Sohenectady) 15.330 | 19.57 | 2.15, 7.45§, 9.55§%. . - .

WGEA .. . . 9.550 | -31.41 | 9.45 a.m. Sweden

W BOS (Hull) . 15.210 | 19.72 | 2.15, 3.0%, 4.01, 6.0%. SBO (Motala) . 6.065 | 49.46 | 10.20.

WCAB (Phllade]phm) 6.060 | 49.50 | 2.65 a.m., 6.0 am. =

WCBX (Wayne) 11.830 | 25.36 | 7.30%, 8.15%, 8.45§%, 11.80. || Turkey

WCB .. 15,270 | 19.65 | 2.0, 5.0§%. TAP (Ankara). . 9.465 | 31.70 | 8.15.

w RUL (Boston) . 9.700 | 30.93 { 12.15 a.m.} .

WRUL .. | 11730 | 25.58 | 12.15 a.m.1. U.8.8.R. (Moscow) :

WRUL .. .| 11790 | 25.45 9 .30%, 11,3051, 31.metre band — — | 17.0, 8.0, 9.0, 10.15.

WRUL .o 15.350 | 19.54 0* 9,301, 11.30§3. ) . .

WRUL 17.750 | 16.90 Vatican City .

WLWO (Cmcmnatx) 15.250 19.67 6 a m I’ 7 a.m., 6.0%, 7.01, HVJ .. " 6,190 | 48.47 | 8.15. ’ .

8.45%. . . ) . .

Egypt . N \MEDIUM-WAVE TRANSMISSIONS .

SUX (CHiro) 7.865 | 38.14 |'6.50, 10.10.

. ) kejs | Metres

Frenth Equatorial Africa Ireland L

FZIL (Brazzaville) . 11.970 | 25.06 | 8.45. Radio Eireann.. . 565 531 | 1.40%, 6.45%, 6.501, 10.0.

It should be noted that the times are BST—one hour ahead of GMT—and are p.m. unless otherwise stated.

news in English in the B.B.C. Short-wave Service are given at the top of the page.
The American stations are now transmitting bulletips in addition to those tabulated as and when the necessity arises.

* Saturdays only,

§ Saturdays excepted

1 Sundays only. i

-
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The times of the transmission of

Sundays excepted.



d

¢8

Training

ANY matters of interest to wire-
less technicvians were discussed
at a recent conference organised

by the Association of Scientific
Werkers, of which the report arrived
too late for inclusion in the last issue
of this journal.

In the course of a review of Uni-
versity training of scientists, Professor

J. A. Carroll (Aberdeen University) -

suggested that the honours degree
course produced only research special-
ists, and that research at the Univer-
sity for a Ph.D. degree tended to
narrow the specialisation still farther;
degree courses covering a wider range
of subjects would be better for those
who did not intend to be research
specialists, and more co-operation be-
tween industry and education was
required.

Mr. R. T. Lattey (Electrical Labora-
tory, Oxford University) spoke on the
difficulties arising in the intensive
courses of instruction, mainly in radio,
now being run for those studying under

State bursaries, cadets of the Royal .

Corps of Signals, and cadets of the
Royal Air Force. The chief difficulty is

‘to instil a scientific outlook and to con-

vince students that mathematics is
merely a special kind of language.
Laboratory work teaches the import-
ance of details such as layout and
wiring in radio circuits, and develops
fault-tracing ability. Amateur radio
experience is found to be useful if it
has aroused curiosity and interest in
the theoretical side of radio, but a hin-
drance . if it has been limited to
slavishly “copving published designs.

- Dr. V. E. Cosslett (Electrical Labora--

tory, Oxford University) said that
science teaching in schools must be
brought up to date—in the Spens re-
port on education (published 1938)
wireless is mentioned only once in
ncarly 500 pages. v

In the session on Training of Tech-
nical Personnel, Mr. J. A. Lauwerys
(Institute of Education, London Uni-
versity) emphasised the need for in-
cluding science in general education,
and regarding it as forming as good a
basis for a liberal- education as lan-
guages, which are now preferred; he
also referred to the neéd for improved
contact between schools and the in-
dustrial world. He was followed by
Dr. E. A. Rudge (West Ham Muni-
cipal College), who claimed that the
Technical Colleges should form the link
between school and industry ; and that
-0 effect this education must be trans-
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"~ Science and the War Etfort

and Utilisation of Technicians

‘ferred from local control to national

control. Mr. D. A, Bell (Cossor
Branch, A.Sc.W.) explained the im-
portance to industry of part-time edu-
cation, especially in present conditions
when so many of the boys and young
men with the best training are being
claimed by the Services; in view of
the restriction of evening classes by
black-out, he recommended the
method adopted by a number of radio
firms of allowing junior assistants in
research  departments a  certain
amount of time off to attend classes
during working hours.

Technical Man-power

In the discussion on Utilisation of
Scientific Personnel, Professor W.
Wardlaw and Mr. F. M. H. Markham
represented the Central Register;.it
was explained that its purpose is to

. find specialists for urgent work when-

ever the occasion arises, rather than
to act as an employment bureau for
scientific workers looking for employ-
ment. The only exception to this atti-
tude is in connection with the de-
reservation taking place this year ; any
man on-the Central Register or having
high scientific or technical qualifica-
tions (e.g., a university degree) whose
employer is unable to apply for his
deferment should notify the Central
Register, so that he may be trans-

ferred to suitable technical work.
(Many engineers with purely radio
qualifications, however, will come
under the Wireless Telegraphy Board.)

- Although there is as yet no National

.

Certificate in radio, there may be some
in the industry who have a National
Certificate in Engineering. If so, they
should note that the Technical Per-
sonnel Committee of the Ministry of
Labour offers a six months’ intensive
training course (with maintenance

"allowance) to enable selected students

holding the ordinary National Certifi-
cate to reach the standard of thc
Higher National Certificate; classes
will be held in all parts of the country
by arrangement between employers
and local technical colleges,

Several speakers in the session on

-application of science to war prob-

lems referred to the importance of
scientific weapons in altering the tac-
tics of warfare; the importance of
radio was indicated by the statement
that all investigal.ons into operational
methods lead ultimately to a commu-
nications problem. An interesting
suggestion was that it is a mistake to
limit communications to the transmis-
sion of speech or pictures, and that
more should be made of automatic
control equipment which can be super-
vised from a distance. This sounds
like an opportunity for the enthusiasts
in telearchics.
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Letters to the Fditor -

Technical Training : Status of Service-men :

b9

Wire versus Wireless

Training of Technicians
URELY Mr. W. M. Dalton is ask-
ing too much! The radio man
having completed his course only necd
study mechanics, biology and psy-
chology to ““eat’’ not only ‘‘the elec-
trical engineers’ subject’’ but to be-
come a modern Aristotle by, say,

1960! i

A National Certificate in Electrical
Engineering (Radio) was gained by -

several students at Chesterfield Tech-
‘nical College in 1938-39. Examination
subjects were Mathematics, AC
Theory and Radio. Elementary
Mechanics, Heat, Drawing, etc., had
- been taken during the previous years.
Two further years were proposed for
the Higher Certificate. The first year-
the subjects Maths., Physics, Radio;
the second year Physics, Radio
Theory and Radio Laboratory Work.

Throughout the course ever-recur- '

ring étress should be laid upon the
fact that the student is being trained
to learn and to grasp new and diverse
ideas. My own detailed and intimate
knowledge of the magnetic detector
and the 31A crystal receiver is not of
itself of much use in my present
position.

The trouble is ‘economic, both in
industry and educational direction.
Students could not be at the College
for 7 o’clock on Fridays—they were
needed in the shop. The trader had
to impose these conditions due to
over-production and unplanned mar-
keting of radio receivers. The serious
- lack of technical training, the grant-
ing of State bursaries and the extra
cost of making equipment fool-proof
would not have retarded our efforts if
the clear-cut pre-war problems had
been tackled.

Let us hope the R.M.A. will con-
cern themselves, and that action on
the lines of the Spens Report in con-
nection with the Youth Registration
is taken now. . G. C. OXLEY.

CANNOT let Mr. W. M. Dalton’s
letter in the January issue pass-
without comment. It is a pity that
he had to end his interesting letter in
an abusive strain. Whether or not
his statement is true that a ‘‘radio
man could eat the electrical engineer’s

subject and then carry on with his
own’’ depends entirely on' what sort
of radio man and what sort of elec-
trical engineer he has in mind. Does
he imagine, for' instance, that the
control and operation of the 132-kV
““grid”’ and its generating stations
could be dealt with by men trained
solely in radio? And does he consider
that the underlying principles of the
thérmionic valve, the intervalve trans-
former and the tuned circuit are one
bit more complex than that of the
grid-controlled mercury arc rectifier,

--the high-voltage three-phase power

transformer and the Petersen arc sup-
pression coil respectively?

I do not disagree with his statement
that an electrical engineer cannot
teach radio - (although some can).
Generally speaking, it is as true as its
converse. The point to which I do
take exception is that, having made
his point perfectly clear,. Mr. Dalton
is not content, but must indulge in
odious comparisons and in unneces-
sary and ridiculous c¢laims. ~

. " F. P. MEADOWS,
"B.Sc., AM.LE.E.
‘Haywards Heath. -

Status of Service-men

INCE war stimulates scientific
development to an extraordinary
degree, the time appears to -have
arrived when very serious considera-
tion should be given to the post-war
status of the service-man The term
is one which has fallen into such low
repute that it would be better dis-
carded. However, it is not much use
discarding an old name and tagging a

~new one on to the same article!

There is no need for me to dwell
upon the shortcomings of the pre-war
service engineer. . This is a subject
that is common and painful knowledge
to the listening public, though the ex-
tent to which manufacturers’ and re-
tailers’ reputations have suffered in
the past as a direct result of bad ser-

vicing is not, I am sure, appreciated

by those most-concerned. .
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Controlling an organisation which
concentrates solely on service to the
trade, I am appalled at the bad work-
manship and poor materials found in
receivers which have had earlier atten-
tion. I am equally appalled.by the
damage caused to sets by the use of
unsuitable components, which could
only have been fitted because the man
responsible was too ignorant to know
the risk involved or because his em-
ployer was too ‘‘keen’’ to miss the
opportunity of making a couple of
extra pence profit.

The attitude of the retailer, with
some notable exceptions, appears to
have been dictated by the very mis-
taken notion that professional pride .

-and ability could not produce profits;

a view disproved by the rapid growth
and extensions of firms specialising in
trade service.. . e

Post-war years will show vast
changes’ in the general technique of
broadcasting. ‘We shall have receivers
employing new and possibly more
critical circuits and components than
we have known in the past, and a new
and more capable class of techuician
will be required for maintenance work. -

So why should we not let the ser-
vice-men be buried when we bury the
hatchet of war; why should we not
have maintenance engineers to repair
the post-war sets in the post-war
world? :
. The maintenance engineer is a very
important link between manufacturer
and owner, and on his work and skill
depends, ultimately, the reputation
of the goods which he has to keep in-
order. - Let us make it clear that the
man with the necessary qualifications
expects, and is worthy of, a reason-
ably good salary.

I feel that the ideal conditien wil}
not be reached until every radio re-
tailer in the country has a qualified
engineer either in his employ .or in-
directly (as in the case of trade service
firms) at his disposal.

There is much" we can do towards
achieving such an end, and I am cer-
tain that action along these lines.
would be in the interests of all those
professionally engaged -in the radio

industry, and last, but far {rom least, ~.

the man in the street. The British In-
stitution of Radio Engineers, the City
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and Guilds of London Institute, and .

various manufacturers and retailers’
associations have attempted schemes
of examination for determining the
qualifications of a radio maintenance
engineer. It is unnecessary that all
organisations connected with the in-
dustry should attempt the same object,
and here, I suggest, is an opportunity
for the interested organisations to get
together and agree upon one examina-
tion. H. C. RYLATT,
Hon. Secretary,
National Radio Trade Service
Association.

Wire versus Wireless --

. FOR an effort in speech with the

tongue in the cheek and argnments
framed of contradictions in terms, the
‘“Eckersley Plan’ (your January
issue) is a masterpiece! No greater
evidence is wanted to point to the
determination to circumscribe public
liberties of thought—embodied and
enjoyed under the present system of
broadcasting, both local and inter~
national—by self-appointed planners
of an expected post-war era, who
hope to occupy the “ Rostrum of
Democracy.”

The plan obv1ously env1sage§ the
following aims. May we consider each
with possible results?

(1) A ““Vested’’ Corporation will

supply and hire these smaller and.

simplified sets for reception of their
“wired”’ news.

A possible and probable result of
this will be financial loss to those
whose capital and enterprise put wire-
less into being as a commercial asset
of such considerable value. Matters
will be aggravated by those ‘“in the
know "’ on ]Lglslatlve possibilities by
playing ‘“bear’ in the markets, to
benefit accordingly.

Another serious effect will be the
virtual elimination of the amateur and
enthusiast who has contributed so

much to the rapid advancement of-

this young applied science.

(2) Public opinion is to be ‘‘canal-
ised ”’ and kept ‘‘local.”” ‘‘ The range
of ulfra-short waves is restricted,’’ the
account says, yet the plan speaks of
preserving some short-wave stations
in order ‘‘that our liberty to hear
across frontiers is still preserved.’”

Again, what sincerity towards the
body politic can there be in a plan
which ‘ preserves some medium and
long-wave stations ’’ when theofficially
allowable receiving sets will be ‘* sim-
plified * for the receptlon of " wired "’
news only?

Finally, it is very debatable as to

* whether the skilled technician will

) 'the country

. your November issue.
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flourish best under a system of closed

vested interest or in honest open com-
petition with his fellows, in tgis realm
of real applied scientific endeavour.
It is one thing for the plan to appeal

to the professional cupidity and an-

other to its common sense.
It is questionable also as to whether
can successfully be
“wired for vision’’ in 'view of the
carrier frequencies involved.
HERBERT G. HOLT, B.Sc.
Bristol,

I R. P. P. ECKERSLEY'’S sugges-
tion for the post-war cancelila-

tion of all internal radiated broad-
casting must by its very inference
promote a sense of despondency and
futility in many thousands of minds.
The vital problem of absorbing

. skilled labour after the war was dealt

with by Sir Noel Ashbridge in his
recent Presidential Address to the
I.E.E., to which Mr. Eckersley refers
us; also by Mr.  Edward E. Rosen in
Mr. Eckersley
is apparently content to undermine
the efforts of leaders in the profession,

because by his own confession he -

‘“disregards the means to a chosen
end, .and assumes they will be
found.” :

One is loath——nay, frightened !—to
attack on technical grounds such an
eminent veteran as Mr. Eckersley.
But, since his basic theory of distri-
bution does take account of television,
which is bound ultimately to take a
major place in almost every British
home, is it not reasonable to ask
whether the responsible authorities
would be justified in asking the public
to meet the expense of the laying and

. balancing of expensive cables through-

out the length and breadth of the
country? For, judging by the system
of estimating the cost of supplying
individual houses at present adopted,
the additional cost of laying special
television cables, especially in the
more remote areas, would more than
offset the cheapness of the *‘ selector
to which Mr. Eckersley refers.

In his articles, Mr. Eckersley
assumes the laying of special cables
will not be necessary. But, since a
modulating frequency up to a maxi-
mum of 2.5 Mc/s is required to pro-
duce high-definition pictures, it is
difficult to visualise the utilising of
present domestic wiring for such a
service.

Again, since the ‘“split-band”’
method of transmission has been
vetoed because of the difficulty of
‘“reassembly ’’ at the receiver, it is
obvious that the production of an
artificial carrier would be necessary in

.
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the wire broadcast system in order
to affect separation. Surely this will
add still further to the complexities
of wire broadcasting?

© If the future of present broadcast-

ing technique is as black as Mr.
Eckersley paints it, surely, too, the
answer lies in exploring other chan-
nels in the ether instead of throwing
in the sponge and adopting a system
that must spell disaster to thousands
of skilled radio men. Because of this
it is a system that this Association,
together with many others in the pro-
fession, must morally oppose. Any
authority that creates an industry and
discards it with the snap of a finger
must suffer the same moral opposi-
tion, no matter how sincere and
genuine that authority may be.
J. W. POLLOCK.
Hon. Editor,
Civil Service Radio Ofﬁcers
Association,

1\/ . ECKERSLEY’S two interest-
ing articles on broadcasting over
the supply mains deserve more recog-
nition than an Editorial and onc
letter, and 1 therefore offer some
further criticisms of his scheme.
On the technical side it was ob-
viously ‘impossible to give more than

"" an outline of the system. It would be

interesting to know, however, whether
the author has successfully experi-.
mented with the propagation of ultra-
high frequencies over the mains; he
lightly touches on the possibility of
using his system for, among other
things, ‘‘wired’ television, but I
have, up till now, been under the im-
pression that an extremely expensive
co-axial cable was the only satisfac-
tory method of transmitting vision
signals by wire, except for compara-
tively short distances. Has he been
able to use the mains successfully in
this connection or is his suggestion
merely an example of his obviously
unbounded enthusiasm?

The claim in his second article that
his system entirely overcomes inter-
ference seems somewhat sweeping,
particularly -in. view of a statement in
his first article that it can deal with
symmetrical interference only; the
latter certainly constitutes the bulk,
but certainly not the whole, of the
interference normally experienced,
and the assymetrical residue can still
cause quite a lot of bother.
~ As for any reduction in the physical
size of receivers—in the name of
fidelity, and with memories of that
abomination, the midget receiver—-
may heaven forbid!

It is obviously essential to the whole
scheme, as propounded by Mr. Eckers-
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ley, that the receiver and its installa-
tion and maintenance, as well as the
transmiting end, must Be entirely
under the control of the broadcasting
authority. I pxesume therefore, that
the retail radio trade would be per-
‘mitted no interest, except an academic
one, in the system whatever, and that
receivers would be made to a standard
specification by a small number of

manufacturers; installation and main-

tenance would be carried out by the
authority’s own engineers and, in

short, the whole service would be run -

on very similar lines to the G.P.O.
telephone service. The reaction - of

some thousands of retailers, who have

spent many years in building their
businesses up to a point where they
have been able to reap a reasonable

reward for all their hard work, can be .

imagined !

A reminder that the factor "of
psychology is by no means to be
ignored may mnot be out of place.
Prior to the war, although the average
domestic receivet was tuned for,
probably, go per cent. of its working
time to the local station, its owner
would, in most cases, have indignantly
refused to buy it had he been told

that it was capable of recewmg six

stations only.

Finally, T would remark that whilst -
the proposed system undoubtedly has -

its merits, Mr. Eckersley seems to
have let his enthusiasm run away with
him to a great extent; he would do
well, I am sure, to review the snags
very carefully before pressing his

scheme on any responsible authority.

G. MORGAN.
Harpfield, Stoke-on-Trent.

Scale Distortion

T must be assumed that Mr. Evars
carefully examined the scale dis-
tortion bomb before he dropped it,
in your January issue, to make sure
that it was not a brick.. He has obvi-
ously never listened to a concert in
Queen’s Hall from a seat tucked well
up below the circle, and will not now
be able to verify my statement; but
I can assure him that both bass and
treble disappedred. - It was amusing
to watch the double-bass players saw-
ing away so ineffectively and to try to
tell the difference between the sound
of a violin and a clarinet. Complex
concert-hall reflections no more affect

the matter than do the complex re-

flections of expensive loudspeakers.
It might also be noted that distance
in the open air definitely does alter
the balance of frequencies.

Mr. Evans should listen to repro-
duction from a three-part amplifier

‘pressing the peaks of the finale.
- ‘that the medium frequencies are no

. shown from these facts that scale dis-

- should not affect us, just as it affects
- ionosphere conditions.

. Wireless
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such as the SS Tri-channel, in which
treble and bass are separately ampli-
fied, separately controlled, and feed,
separate speakers, in addition to a

straight-line amplifier and speaker. |

Suppose, with the main volume con-
trol at a low level, he sets treble and
bass gain controls to give realistic
reproduction. If he turns up the main
control he will find both treble and
bass badly out of proportion; yet the
power delivered to each speaker has
increased proportionately. Also, if he
listens to any orchestral work which
ends fortissimo, he will find that he
is able, by turning up the ‘bass and
treble, to bring the orchestra. back
into the listening room, and stop its
retreat into the distance as the B.B.C.
indulges in its playful habit of com-
Note

louder than before.

It is hard to understand- the ‘Tele-
vance of the bass boost recommended
by Mr. Evans. If a transmission is
deficient in bass, one naturally boosts
it, whether separate bass amplification
is employed ‘or not, "and it seems
reasonable to improve the response of
a speaker by the method advocated.
This does not -touch the problem.
Neither do the figures given for the
sound . output required, a - subject
which has been frequently discussed
in Wireless World. )

All that Mr. Evans says in his article
is that hkis amplifier, working in his
room, with a certain make of speaker
operated at a certain level, was im-
proved by a degree of bass boost
(which, incidentally, is less than that
customarily ‘used to.correct for the
falling bass characteristic of gramo-
phone records). Perhaps it can be

tortion 'is a ‘myth. But perhaps the
bomb is, after all, a brick.
W.J. SHANNON.
London, N.Ig.

What the Sunspots Foretell

ON seeing the graph of sunspots in

your January issue, I compared it
to political events. The curve peaked
in 1937 ; compare it with the various
happenings of the time. It may be
sheer coincidence (or it may not) that
this curve might have been a curve
of appeasement. - Incidentally, it
reaches its lowest in 1944, which prob-
ably means peace. It would be very
strange if this happened. Personally,
I see no reason why sunspot activity

DAVID OWEN FRENCH.

- manufacturers.

Norwich.

Ve
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The “‘Fluxite Quins’’

‘* There’s @ man shouting awful next door,”

Cried 00 ; ““Hurry, quick, all you four!”
*“FLUXITE'S needed, I'll bet,
That’s his radio set,”’

Chuckled EE ; ** Here’s a job, FLUXITE CORPS! ™

at work

See that FLUXITE is always by you— - -

in the

house—garage—workshop—

wherever speedy soldering is needed.
Used for 30 years in Government
works and by leading engineers and

tins, 4d., 84.,1'4 and 2/8.

Ask to see the FLUXITE SMALL-

Of Ironmongers—in

SPACE SOLDERING SET—compact
but substantial—complete with full

instructions, 7/6.

Write for Free Book oh the art of
“ soft” soldering and ask for Leaflet

on CASE-HARDENING STEEL and

IR EANMNMEEEEEEEASKSSERANARSsdnE AssamMqeessaEEssasEs na

TO CYCLISTS! Your wheels will
NOT keep round and true unless the
spokes are tied with fine wire al the cross-
ings AND SOLDERED. This makes

a much stronger wheel. It's simple—with

FLUXITE—but IMPORTANT. «

--------------------------------------------------

TEMPERING TOOLS with FLUXITE.

THE FLUXITE GUN

is always ready to put Fluxite on the

soldering job instantly. A

httle

pressure places the right quantity on
the right spot and one charging lasts

for ages. Price
1/6, or -filled 2/6.

FLUXITE LTD.

(Dept. W.W.),
BERMONDSEY
STREET, S.E.1. . AN
ALL MECHANICS WZL m\vz\

FLUXITE

IT SIMPLIFIES ALL SOLDERING
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Mutual Inductance
A Simple Method of Calculation for Single- layer

Coils on the Same Former

ROF. NAGAOKA’S formulae and. -
figures for the inductances of’

single-layer ¢oils can be used

to find the mutual inductance of two .

coils when both are wound on one
former. The two coils may be close
together or else they may be separated
by an air space. The first case is
shown in Fig. 1 and the second in
Fig. 2, the latter being the more diffi-
cult,

PN | SR » R

Fig. 1. Two coils touching end-to-end.

Once the mutual inductance is
calculated, the coupling -coefficient
may be calculated from the formula

= ——=. - Th
b=y the L

the self-inductances. of the two coils
and M the mutual. « The ‘““ & is the
coupling coefficient. Capital K is
reserved for the constant. in Prof,
Nagaoka’s formula or for the constant

.and L, are

in the particular form of his formula

in use in finding the self-inductances.
- His work has been described in a
recent article! and the formula

r2.
L= Ny? is. given with a table of
10

values of K for various ratios of—; .

The way in which those results can
be used to calculate mutual inductances
is as follows.
tance (L,, ,say) of two coils L, and L,
in series, aiding each other, is known
.to be the sum of their self-inductances
plus twice the mutual,

1+L2+2M—L1,?

If, then, in Fig. 1 the inductance of

the whole coil is calculated, as 1., and .

L, can be calculated too, M is the only
unknown; and so
M= 3L, s —L; — L,

The inductance of the whole coil
L, , and the inductances L, and L,
are calculated in accordance with the
article in the April, 1941, issue.

1 <« Inductance Calculations,” by S.'W.
Amos, Wireless World, April, 1941.

The total self-induc--

By T. H. TURNEY, Ph.D.

Take the following as an example

of the calculation of mutual induc-
“tance.

Let the coils be 1 inch dia-
meter, let the first be of 75 turns
1in. long and the other 150 turns
2in. long, the two coils just touching
end-to-end as in Fig. 1. In finding

inductances it is the ratio —dl—which is

the important figure used by Prof,
Nagaoka to obtain from his curves

the value of his constant K. This is

put into the formula for inductance.

Some writers usejl; which i$ half—l(g_

In this example the ratio-a;— is 2 for

coil 1 and 1 for coil 2 makmor 1

T
for the first coil, a half for coil 2 and
one-third for the whole coil.
This makes

<~ L; =297 micfbhenrys. ;
Ly =775
and L;,, = 1285 T
andsoM, , = (1285 — 297 — 775)

106 microhenrys
The coupling coefficient in this case,
106

vL.L,
Spaced Coils

= 0.22.

is given by & =

The coil in Fig. 2 may be thought of
as the whole coil (if one imagines the
empty space wound) less the centre
portion. If, then, the inductances are
called Ly, L., and L, these may be
calculated separately by the formula
given by Nagaoka. Then the mutual
inductance between L, and L, the
mythical centre coil, may be calculated
as shown above. Let it be called
M,, .. The mutual inductance be-
tween the centre coil and coil 2 may
also be found. Call it M, ,. The
inductance of the whole length with
the centre portion (if it had been
wound) may be calculated, so we find
that the inductance of (L, and L, and

Lo) = L;+L +2M,, o + Lp+2M, .+

’2M,, 2 = L, say.

Then 2M, ,= (L, and L) —1L,
— L, which is L, — L; —L_ if we

- call L, the inductance of Ly and L,

in ‘series. Similarly if L, is L, and
L, in series, 2M, ;=L — L, — L.,.

www americanradiohistorv com

ThenL,=L; + L, +2M, ,+L, +
L, 4 2M,, ,— L, + 2M,, , by adding
and subtracting L,. Now put in the
value L, and L,.

Then L, =1, 4L, —L, 4+ 2M,,
making 2M, , =L, ~L, — L, +L,.
. There are, then, four inductances
to be found in calculating the mutual
inductance, so the rule is, when finding
the mutual inductance between two
coils Ly and L, with a space between,

_to imagine the space to be wound,

and calculate its inductance, and the
inductance of the whole coil, and that
of the left-hand and centre section,
and also that of the right-hand and
centrc section regarded as a single
coil, Add the first two, add the last
two and take the difference of those
last two sums. The result is twice
the wanted mutual inductance.

As an example let us find the
mutual inductance between two coils,
one I in. long of 40 turns and one 2in.
Jlong of 8o turns, the space between
being % inch. The diameter is given
as two inches, as shown in Iig. 3. .

There are now four coils to be
calculated (the half-inch space would -
take 20 turns), so the coils are (Iig. 2).

X 33in. long, 140 turns, inductance

447.6 microhenrys.

Y %in. long, 20 turns, inductance

29.2 microhenrys.

Fig. 2. Two coils of equal diameter
but with a space between.

Z r1%in. long, 60 turns, inductance
153.5 microhenrys.

W 24in. long, 100 turns, inductance .
296.0 microhenrys.

Thus 2M, 4 == 447.6 + 20.2 — 153.5
— 296 = 27.3 and M, 2= 13.6 micro-
henrys.

This result is of 1nterest because it
does show how little is the mutual
inductance of two such coils with
half an inch of space between them.
This explains why such a pair of
coils might fail to oscillate in, say,

.an octode oscillator circuit.

~
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Since k = and since M in-

vLiL, R
volves the sum and difference of simple
self-inductances, any factor in the
formula which is the same for an
entire calculation will cancel.
* Take the variation of the Nagaoka
formula given in the Wireless World
(April, 1941). : :
oo

It is L 2K

10 .
the factor K is found from a table or

. : : v
a curve plotted against values of -,

i
{ITHERIHI )
R GH

" "y "
2"

Fig. 3. Two coils with a space showing

inductances which must be calculated

to find the mutual inductance and
hence the coupling coefficient.

Since the total turns N come in,
and depend on /, N* depends on /2 or

for a given radius onl%. ‘Thus if the
4
K in the table is divided by the factor
r\? . K72
7) the quantity -
measure of inductance. This, then, can
form a new factor which may be

called K’ tabulated against—; just like

the old K but now when one looks up
K’ it is a measure of the inductance
as it includes the number of turns,
and when one only wants the coupling
coethicient (that is K, and not M}, the

10% and the “ #»”’ and also the ‘‘ turns:

3

per cm”’ contained in N all cancel,

so one may look up K’, for inductance -

of the coil L,, K’ for L, and K'r
for the total coil. One may then
subtract these and divide thus:—

HK'T — Ky — K’y
N vE, K,

Putting this into a formula makes
it look more difficult than it really is.-,

The same method is directly applicable
to the more complicated case of a coil
“with a space. L
One may use K’ then as the in-
ductance of the coil in calculating the
coefficient of coupling, and to avoid any
working out of the separate induct-
ances just take a figure from a table
for each one, then begin subtracting.
The writer has prepared a brief table of

becomes a

. - Wireless
World

K’ from which curves can be plotted
or intermediate values extrapolated.

TABLE OF FACTORS FOR CALCULATING
COEFFICIENT OF COUPLING.

r . K- r K
A l
0.1- | 363.2 1.1, } - 18.03
0.2 167.7 1.2 15.84
0.3 103.8 1.3 14.05
0.4 72.55 <} . 1.4 12.55
0.5 5436 '}. 1.5 11.29
0.6 - 4260 | -.1.6 10.22
0.7 34.48 LT 9.309
0.8 28.59 . 1.8 8.320
0.9 24.17 - 1.9 7.821
10 | 2074 20 7.213

The table may be used to check the

~coil shown in Fig. 1 as follows :—

Coil 2 LA 3, 50 K’ = 54.36

T
r , .
T: 1, so K’ = 20.74

Coil 1

Whole coil%—;'o.333, so K’ = go

Then 2M is represented by
90 — 54.36 — 20.74 = 14.9

or M by 7.45 and L; L, by 54.36 X

20.74 SO :

k= _Iig_X_L = 0,22

- 4/54.36 X 20.74
which agrees with the longer calcula-
tion given earlier.

_.Abstracts and References

AN abstract of some 650 words of a
paper on a new pulse generator for
television by A: Castcllani, of the Italian
S.A.F.A.R., which was published in a

‘recent issue of the German journal
Zeitschrift fiir - techwische Physik, is

among the 250-odd papers referred to in

< the Abstracts and References section of

the February issue of The Wireless
Engireer. The length of an abstract,
however, is not necessarily an indication
of the importance of the work. An im-
portant, paper in English, in a journal
likely to be readily accessible, may be
dealt with by a parenthetic addition to
the title, while a paper of similar import-
ance in German, Italian or Russian, may
be given a.long abstract.

This regular monthly feature of our
sister journal occupies 27 pp. of the
February issue, which also includes an
article describing an insulation resistance
meter, another in which is given a
graphical method of determining the cur-
rent induced in an external circuit by
electrons moving between two plane elec-
trodes, and also the conclusion of a paper
on air-cored inductances.

The Wireless Engineer is obtainable to

order through newsagents, or direct from
our publishers at Dorset House, Stam-
ford Street, London, S.E.1, at 2s. 8d.,
including postage.
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VORTEXION

| 50w. AMPLIFIER CHASSIS * -

A pair of matched GL6’s with 10 per cent. negative feed-back is fitted
in the output stage, and the separate HT supplies to the anode and
screen have better than 4 per cent. regulation, while a separate
rectifier provides bias.

The 6L6’s are driven by a 6FG triode connected through a driver
transformer incorporating feed-tack. This is preceded by a 6N7,
elecironic mixing for pick-up and microphone, The additional
6Fb operating as first stage on microphone only is suitable for any
microphone. A tome control is fitted and the large eight-section
output transformer is available in three types:—2-8-15-30 obms; -
4-15-30-60 ohms or 15-60-125-250 ohms., These output lines can bs
matched using all sections of windings and will deliver the full responss
(40-18,000 c/s) to the loud speakers with extremely low overall
harmonic distortion.

CHASSTS with valves and phugs. ............ ... £17 10 0
Moving Coil Microphones .................. £5 5 o
Chromium Microphone Stands from .......... .

£1 50

Many hundreds already in use

15w. AC" & 12-VOLT DC AMPLIFIER

TYPE CP20

This small Portable Amplifier operating either from AC
mains or 12-volt battery, was tested by “ THE WIRELESS
WORLD,"” October 1st, 1937, and has proved so popular
that at Customers’ demand it remains unaltered except
that the output has been increased to 17.2 watts and the
battery consumption lowered to 6 amperes. Read what
“The Wireless World *’ said :— X

“ During tests an output of 14.7 watts was obtained without any
trace of distortion so that the rating of 16 watts is quite justified.
The measured response shows an upper limit of 18,000 c/s and &
lower of 30 cfs. [ts performance is exceptionally good. Another
outstanding feature is its exceptiovally low hum level. when AC
operated even without an earth connection. In order to obtaim
the maximum undistorted output, an input to the microphone jack
of 0.037 volt was r d. The two ind dent volume trol
_enable one to adjust the gain of the amplifier for the same power
output from both scurces, as well as superimpose one ou the other
or fade out one and bring the other up to full volume, The secondary
of the output transformer is tapped for loud speakers or line
impedances of 4, 7.5 and 15 ohms,” Prices

AC and 12~volt CHASSIS with valves, etc....... £12 12 0
AC only CHASSIS with valves, ete............ %8 18 6
Gauze Case for either chassis, 12/6 extra.

-Plus 25% War Increase on all above prices.
ted against Gove C

v Orders can-only be

Vortexion Ltd., 257, The Broadway,
wimbiedon, S.W.19. ’Phonc: LIBerty 2814
E——
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Leave Plans
AS I write I'm enjoying a spot of
leave, the first for many months.
Very welcome it is, but, as is the way
of leave in wartime, it passes all too
fast. If you're sailoring or soldiering or
flying I expect you do much the same
as I. As soon as you know that
there’s a chance of leave you begin to
make plans about all the marvellous
things that you’ll do. You get home.
1t’s such a relief to be able to do what
you like when you like that you de-

* cide to take it easy the first day. That

proves so enjoyable that you repeat
the prescription, and. before you know
where you are the end of your spell is
in sight without your having done
any of the wonderful things that you

- planned. -Personally, I intended inter

-

alia to find and sort out the wireless’

gear that had to be put away in all
kinds of odd corners in August, 1939,
when every room was wanted for
evacuees. I'm sorry to say that the
job is still unfinished and will have
to wait till my next leave, ‘wWhenever
that may be, for its completion The
job will be a long one, for I wasn’t
there to do the aforementioned putting
away, and no one in the home seems
to remember where things were
stowed. Still, I expect I'll find most
of them in the end.

"= " "a

For Fine Soldering

ATELY I've noticed with pleasure

< advertisements of soldering irons
that look really suited to the kind of
jobs that the wireless man has to do.
Hitherto I've never been able to buy
an iron, electric or plain, that struck
me as ideal. Either the bit was so
large and clumsy that it wasn’t well
adapted for fine, neat work, or it was
so small that it wouldn’t hold the heat
long enough. For fine work I must
say I prefer a plain iron heated by
means of a bunsen burner. My own
tip for making an iron for wireless set
soldering may be useful to workshop-
minded readers. Buy an iron with a
longish shaft and a bit about the size
of the last joint of your thumb. With
a hacksaw remove the point, then drill
about 2in. deep into the place where
the point was and tap the hole in.
Whitworth. Cut off about one inch of
}in: copper rod and thread it with a
die. Trim the other end to screw-
driver shape and make the ‘‘ blade””’
about, %in. wide. Screw the rod

Ranpom RADIATIONS |

By “DIALLIST”

tightly home into the bit and make
all secure by punching. Tin the end
of the copper rod and you have as
handy an iron as you could want. The
point is fine enough for delicate work
and there’s enough body in the

" original bit to retain the heat for a

reasonable time.
= = "

e,

‘No Marking Time

A DISMAL JIMMY with whom 1
was talking the other day was
very gloomy in his news on the prob-

able course of wireless after the war.

Whenever it ended, said he, wireless
would have been moré or less at a
standstill for years . . . and so on,
and so on. Wireless hasn’t been at a
standstill. Does this Dismal Jimmy
think, and do others of his kidney be-
lieve that the nations at war have been
doing nothing in the way of radio
development? And I don’t mean just
their Navies, Armies or Air Forces.
Pretty considerable developments
have been made in long-distance short-
wave broadcasting by the authoritiés
in many countries. I don’t think {hat
one needs to be much of a prophet to
foretell that so far from  having
marked time, radio all over the world
wili be found to have made vast
strides when peace returns. It was so
in the last war, you know. In 1914
wireless was a very infant science, un-
known to the average man save by
garbled accounts of various feats that
he read in the lay papers from time to
time. But between 1914 and 1919 the
infant became a very lusty youngster,
though comparatively few realised
what was happening.

Going Ahead

And once that war was over things
moved in the world of wireless.
Many hundreds had received a radio
training in one or other of the Ser-
vices ; they had seen the progress as
it was made, and, once back in civil
life, they were cager to make a peace-
time hobby of what had been a war-
time job. In this they were helped
enormously by the vast quantities of
.Government surplus electrical
wireless goods that became available
:at old-song prices.
keen amateurs were soon at work,

and it is to them that we owe not a .

‘few of the major forward steps that
-have since been made. It will, I be-
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. even greater wonders.
ber of keen amateurs to return to

and -

Thousands of -

Wireless World, March, 1942
L]
lieve, be much the same when this
war comes to its welcome end. We
shall find that intensive research
during the fighting days has worked
And the num-

civil life will be vastly bigger than it
was in 1918 and 1919. It’s true that
listeners can’t buy much in the way
of new sets nowadays! They’'ve got

- to carry on with old apparatus, often

repaired in makeshift ways. But
they need not fear that the post-war
receivers are going to be just the pre-

“war articles in slightly different form.

Once the radio industry has had time
to séttle down again and adapt itself

.- to peacetime conditions we shall see
. that wireless has gone ahead right

enough during the years of war. -
"= "m "a

Service-man Shortage

’I‘HERE is a considerable shortage

-~ of wireless service-men in some
districts, and the position would be-
come much worse were those who are
now or in the near future.liable for
call-up obliged to join the Forces.
This is a very important matter, for
broadcasting in wartime is something
much more than a means of entertain-
ment ; it is the greatest.of connecting
links between the authorities and the
people of the country. In any great
national emergency its value might
be inestimable. Hence it is vital to
keep as many receiving sets as pos-
sible in action. This is no easy busi-
ness to-day, when so much of the
equipment in use is old and inclined
to be cranky. The average age of
broadcast receivers is now much
higher than before the war, for

-smaller numbers of new sets have been

available during the past 2} years.

"0Old sets, as we all know, become niore

and more liable to develop faults with
use ; hence the comparatively small
number of service-men left have been
very hard put to it to keep pace with
the demand for repair work. Nor is’
radio service work anything like so
straightforward as it was. In the days
of peace, if a valve or other com-
ponent were found to be faulty, it was

. extracted and another of the same

kind put into its place.

GOODS FOR EXPORT

The fact that goods made of
raw materials in short supply
owing to war conditions are
advertised in this journal
should not be taken as an
indication that they are neces-
sarily available for export.

e o 1 Mt om0 e )
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Vital Work -
As often as not that kind of thing
can’'t be done nowadays. The par-
ticular valve or. component may not
be available, and the repairer, if he
is to make a job of a defective set,
has to exercise considerable ingemuity
and skill in adapting it to work with
a substitute part, whose characteris-
tics may be very different from those
of the original. Thus the semi-skilled
service-man, who might rub along in
peacetime, is likely to find himself far
out of his depth if he tackles the
problems of to-day. Pooling of repair
work has done something to improve
the.position ; but we have reached a
point where the numbers of service-
men able to deal with necessary
repairs have come down to somewhere
very near the bare minimum neces-
sary. 1 believe that the position is
realised by the powers that be, and 1
hear that action may be taken to
defer the calling-up of men with big
demands on their services who cannot
be replaced. I hope devoutly that
" this may be so, for good radio service-
men are certainly doing work of réal
national importance.

"= "= "=

Any Old Records ?

YOU may have missed theappeal
that was broadcast recently for
gramophones' or gramophone records
for the usc of our troops in lonely and
out-of-the-way places.
spent the first two war winters in
isolated spots at the back of beyond,
I can tell you that the need is very
real and that almost any old record
played on almost any old gramophone
is a help at times when dullness and
loneliness are getting you down. Lots
of you must have records that you
don’t use once in a blue thoon. If you
have, rout them out of cupboard or
attic or lumber room, and send them
to The Director, Army Comforts
Depot, St. Mary’s Butts, Reading,
Berks. I can assure you that they’ll
be warmly appreciated.

"= " "

Wofse Than His Bite ?

BRIGHT spot in an Army lecture
the other day. The name ot
Barkhausen cropped up: ‘' My Ger-
man is not too good,”’ said the. lec:
turer; ‘“but the eminent scientist’s
name looks to me as if it might mean
dog kennel.”” 1t will remind you, pos-
sibly, of the translation of Konigs-
wusterhausen as ‘‘King’s sausage
houses.”

As one who |
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DEPEND....

Wireless
World

COMMUNICATIONS

ON SMALL
PARTS....

N countless instances quite in-
tricate pieces of apparatus are
wholly dependent on the proved

reputation and reliability of ’their'

R

‘component parts.

All products from the House of Bulgin

are pre-eminent for superior design .

BULGIN

FOR
SWITCHES

The best Radio and small
Electrical Switches in the
world.  Every one is the
finestof itsclass,and the best
for any job. Snap-actior,
low.and constant contact = -
- resistance, reliable perform-
“ance for tens of thousands
of operations : all these are .
permanent characteristics.

ALWAYS DEPEND ON

and workmanship, and every article
bearing our Trade Mark has to pass
exacting and-exhaustive tests during

the course of its production.

We ask the kind indulgence of the
Trade on delivery? until peaceful
conditions ‘return.

e TRADE »

MARK

A. F. BULGIN & CO. LTD., BY-PASS RD., BARKING, ESSEX.
TEL. : RIPPLEWAY 3474 (4 lines). :

EGISTERED

R
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" REecent INVENTIONS

A Selection of the More Interesting Radio Developments

MEASURING ULTRA-HIGH
“REQUENCIES

ELATES to the use of a cathode-ray
tube for measuring voltage varia-
tions of the order of 1,500 megacycles,
corresponding to a wavelength of 20
centimetres. It is pointed out that
“although the cathode-ray tube lends
itself admirably to the measurement of
high-frequency phenomena, a limit is
gradually dmposed by the increasing
absorption of power across the deflect-
_ing plates as the time of flight of the
electron stream between the plates
becomes an appreciable fraction of the
period of the oscillation to be measured.

- For the same order of frequencies, a

further loss of power is also caused by -

the increasing capacity effect between
the two plates. -

The object of the invention is to
measure voltage variations ef the order
first mentioned without absorbing power
in the process For this purpose, the
ordinary method of controlling the
-stream by wvariable deflection voltages
is replaced by a method of first ‘“ bunch-
_ 'ing © the stream and then measuring
~ the deflection caused by a steady deflect-
ing field. The cathode-ray tube is built
to include two transverse wires forming
part of a Lecher-wire system. The
Lecher wires are coupled to the voltage
to be measured, and are tuned to it by
a sliding bridge. The electron stream
passing through the wires is bunched by
the so-called Rhumbatron effect, and in
this condition is passed through a steady
deflecting field. The resulting deflection
can then be calibrated in terms of fre-
quency. )

Standard Telephones and Cables, Ltd.,
and |. H. Fremlin, Application dale
. February 6th, 1940. No. 538610.

FREQUENCY=MODULATED SIGNALS

HEN  converting  frequency-

modulated signals into equivalent
amplitude variations, it is necessary to
get rid of any casual amplitude varia-
tions that may be present in the original
signal, since these tend to dis‘ort the
final output. According to the inven-
tion, this difficulty is avoided by using
a demodulator which is *‘ insensitive

to the presence of undesired amplitude -

components, though it gives an output
which varies in amplitude in accordance
with the original frequency-modulated
signal.

The essential element in the de-

L e i LT p———.

The British abstracts published here

ire prepared with the permission

ok the Controller of H.M, Stationery

Office, from specifications obtainable

at the Patent Office 25 Southampton

Buildings, London, W.C.2, price 1/‘—
s each.

1 o e 1t Bt o e

~modulator is a pair of valves V, Vi,

which are fed in push-pull by a fre-
quency modulated signal ‘- across a
transtormer T. The valves are of the
gas-filled 'type, and are so interconnected
that when one passes current the other
is paralysed, and vice versa, the arrange-
ment forming, in effect, a relaxation-
oscillation unit or flip-flap relay. During
one half-period of -the applied signal

“say, the valve V conducts and charges

the condenser- C through the cathode
resistance R. During the next half-
cycle. the condenser C is oppositely
charged through the cathode resistance
Ri1, and the valve V is cut out because
its cathode voltage rises. Meanwhile,
the condensers C1, Cz are alternately

Wireless World, March 194>

ment due to such particles destroys the
fluorescent coating and so produces a
black spot or blemish near the centre
of the screen.

‘The object of the invention is to pre-
vent this by removing the undesired
particles from the electron stream before
the latter reaches the fluorescent screen.
For this purpose the electrons proper are

. focused into a stream of small cross-

section, i.e., they are brought to a
*“ cross-over "’ point, just before they
pass through a small aperture formed in
a barrier electrode interposed between
the cathode and the deflecting plates.
At the same time, the stream is sub-
jected to independent magnetic and
electrostatic fields which are so adjusted
that their effect is substantially balanced
so far as the electrons are concerned,
though there is a residual component
sufficient to deflect the heavier and more
slowly moving particles out of the
straight-line path. This causes them to
miss the aperture and to strike against
the surface of the barrier, which thus

Cl
._. A
=C (o “ !
b B 1
:;Rl -
I (T, S
c2 b
TN~ s
- <P
-
- A

- ] Amplitude filter for FM.

charged and discharged, and correspond-
ing pulses are fed through the diode D
to the amplifier V2. The amplitude of
these final pulses- will depend upon the
number of cycles received in unit time,
but will not be affected by incidental
variations in their amplitude at the
input terminals. '

Marconi’s Wiveless Telegraph Co., Ltd.
(Assignees of G. R. Clark). Convention
date (U.S.A.) May 22nd, 1939. No.
539254.

CATHODE:-RAY TUBES

’I‘HE electron stream of a cathode-ray

tube contains a certain proportion ot
negative ions and similar electrically
charged particles, which, because of
their comparatively large mass, are not
deflected by the control fields applied to
the stream, and therefore follow a more
or less straight path from the cathode
to the fluorescent screen. In course of
time, the continual localised bombard-

www americanradiohistorv com

filters them out from the main stream of
pure electrons.

Philco Radio and Television Corpora-
tion (Assignees of H. Branson). Con-
vention date (U.S.A.) February 25th,
1939. * No. 538684.

AERIALS

IN order to vary the effective height or .

length of an aerial, particularly for
microwave working, the conducting part
consists of a column of mercury in an
open tube of insulating material. The
lower end of the tube is immersed in a
sump of mercury, and the height of the
column is adjusted for varying wave
lengths by hydraulic or pneumatic
pressure supplied through a calibrated
gauge. The invention is applicable to
a number of dipoles forming a direc-
tional array.

A. C. Ducati. Counvention dates
(Italy), October 15th, 1938, and August
30th, 1939. No. 535425.
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Lights o’ Londan o

-

M’lady, in her sédan-chair, had a stalwart body- waits upon a war-free world. The brilliant flood of
guard to protect her and a linkman to light her way amber or blue-white light, which we had already seen
. .. such luxury was for the very few. To-day, with on some of our roads and highways, will revolutionise
means of lighting in plenty, a strange twist of fate the street-lighting of the future. PHILIPS have
forces upon us the blackout. But when the lights made vast strides in this, as in so many other fields of
return we shall see a transformation such as few of us electrical development, which have contributed to our
to-day can appreciate ; for electric discharge lighting efficiency, our comfort and our well-being. T

B PHILIPS

LAMPS * RADIO * X-RAY AND ELECTRO-MEDICAL EQUIPMENT * DISCHARGE LIGHTING
SOUND AMPLIFYING INSTALLATIONS * ARC WELDING EQUIPMENT AND ELECTRODES

PHILIPS| |

PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2

www americanradiohistorv com
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‘BATTERY CHARGERS

BAIRD

Model T26

Here is an excellent opportunity !
working order.
17 in. deep.
are fitted enabling it to be used as a Gramophone Amplifier.
loudspeaker sockets. 14 valves:

Simple to operate.
contrast and the other for sound broadcast.

stage with secondary emission valves.

= = = Brand New
TELEVISION RECEIVERS

Every receiver is in perfect
Cabinet dimensions 8 ft. 4 in. high, 20 in. wide,
Picture screen size 10 in. by 8 in. Pick-up sockets
Extra

Only two main controls, one for picture
‘The Vision Receiver
is a straight set with 2 R.F. stages, diode detector and one V.T.

Price £ 3 8 . 10 . o Carriage extra

©® CONVERTERS, D.C. to A.C. 220v. D.C. mput 220v. A.C. output 100 watti

enclosed in steel box with suppressors, €tc. £15

@ SINGLE R.A.F. EARPHONES, resistance 750 ohms D.C. approx., 4/— each, ex-Govt.
low-resistance single earphones, 2/6 each ; microphone buttons, well- known make, 2/- each ;
heavy duty double button carbon mlcrophones, chromium- pl’\tcd case, gold-plated electrode:
high output, good quahty, with mouutmg clips and sprmgs, complete with 23 6
transformer /

® WESTINGHOUSE HEAVY DUTY REGTIFIER UNIT,G 8v. D.C. output at
32 amps., mput 200-250 AC, 50 cvcle, size 22in, x 15in. < 17in. approx ; three £3o

only Each
@ MAINS TRANSFORMERS. Orxgmnl]y made for Television Power Packs where
accuracy and robustness are essential.  Weight 121b., size 53in. X 4%in, overall. 350-0-350v.
120 m.a. Tapped. 4v. 2a.; 4v. 8a.; 3v. 3a.; 20v. 1a. Dlagrwm free. Post 25/_

and packing 1/6 ...
o HEAVY DUTY MA'NS TRANSFORMER Input 240v. A.C. One tapping at

approx. 5,000v. max. 20 m.a., and one for supplymg filament of Mullard HVR 10 6
2 {6.3v. at .65 amp.). Shrouded in metal box. Car. fwd. /

Also input 200-250v. A.C, approx 6.500 volts Shro.lrdcd in metal box. 20
Car. fwd. e / -
@ ROLA ENERG'SED SPEAKERS, 10in. 300 ohms, Pentode output 12 6
transformer to suit, 5/6 ... . s /
[} GOODMAN’S sin. pP.M. Qpeakers, brand new, boxed, complete with universal 29/6
transformer .. ... Each /
® B.L GONDENSERS .1 x.1 mfd. 7,000 volts D.C. test with porcelam insulators 30/-
® MQVING COIL MICROPHONES. 25 ohmns impedance. Heavy nickel- £4 5 o
plated case. A first-class instrument e

6-VOLT MODEL as illustrated

A further delivery of these well-made Heavy
Duty Battery Chargers is just to hand.
Built of first-class components with Metal
Rectification and moéunted on solid base
board, as illustrated. Input ‘1())0/"4) volts
A.C. Output 1} amps. at 6 v. Price

put 1 amp . Each 35/ =

SMALL TRICKLE
CHARGERS

These Chargers have metal rectification.

Input 200-220v. A.C. Output 2v. 3 amp. .
Reliable and Shockproof. - Price 17/ 6
Similar to above, but in metal case for mounting. Price 19/6

PLEASE NOTE

Write your name and address in Block Capitals @ You should order only from
current advertisement, as many lines soon go out of stock ® No orders can be sent
C.O0.D. @ Orders cannot be accepted from Eire or Northern Ircland e Postage must
be included with all orders. |

LONDON CEN TBAD
RADIO
Opportunity Column

TELEVISION DIODE VALVES, unused Muilard EA50,
69 mm. x 12 mm., overall, 6.3v. heater at 15 amp.;
10/6 each.

VALVES are in short supply ; stock of Mullard T.S.P.
4’s and H.V.R. 2’s to be cleared at 16/~ each; first
come, first served.

CONDENSERS.—Special offer of metal-cased paper
condensers, 300v. working, all brand new and unused,
2 mfd. 2/-, 1 mfd. X 1 mfd. 1/9, 1 mfd. 1/9.
VARIABLE CONDENSERS, well made heavy 3-gang
superhet condensers, die cast frames in first class
condition ; 5/6 each.

PLESSEY SMALL BLOCK TYPE CONDENSERS, two
tappings, 0.0005 and 0.1 mfd., 350v. test; 1/~ each.
10/6 doz

PUSH-PULL INPUT TRANSFORMERS |
by well-known muaker, nickel iron core, in metal
case, size 2in. x 1%in. x 13in. high, ratio 6 :.1
Price 6/6. - :

TRIMMERS.—Twin trimmers on ceramic base, brand
new; to clear, 6d. each; 5/~ doz. Also Bakelite
Strlp contammg 5 Postage Stamp ‘Trimmers, 2/6.

TUBULAR WIRE-END CONDENSERS, brand new,
first quality component< 0.0003 mfd., 84. ; 0.005 mfd.,
9d. ; 0.01 mfd., 10d. ; 0.1 mfd., 1/~ each.
GOIL FORMERS, cardboard and paxolin, assorted
sizes, useful for experimenters; 1/6 doz.

CHAS818.—Beautifully finished, highly polished, new
cadmium-plated Chassis. Superb]y made, 12in, X 8%in.
X 3in. Drilled for $ valves, transformer, etc., 4/— each.
Also heavy gauge metal Chass:s, finished battleshlp
grey, 12in.x5}in. x 2}in,, 1/3 each. All drilled for
valves, etc.

ACCUMULATORS. —Ediswan 2v. 60 amp., brand new,
in cbonite cases, size 8in.x4}in.x2}in.; callers
~only; 17/6 each.

DIMMING SLIDING RESISTANCES
carries 600 watts at 230 volts. Size 18} in. X
4} in, x 34 in. Fully enclosed in strong metal
ventilated case. Price 50/~ each.

PLUGS AND. -IAGKS, single circuit, new, 8/6 complete ;

plugs only, 2/- each

MORSE KEYS. —Don’t confuse these with inferior

junk ; it’s a-super job ; 8/6 each.

AUDAK CUTTING HEADS, heavy duty type, 3-5

ohm. coil, a really high-class instrument ; 17/6.

YAXLEY TYPE SWITCHES, 2 bank 3-way, 2/-.

SGI!EENING SHIELDS in Aluminium, 6}in,  5in., x
tin., brand new and unwsed ; 2/6 pair.

OUTPUT TRANSFORMERS, primary 300 ohms D.C.,

secondary 0.5 ohm D.C., brand new, manufacturers

type, 5/6; also new chokes, 30 henry 150 ohms,
5/— each.

PRILIPS SPEECH TRANSFORMERS for Pentode
Output ; 3/6 each.

MILNES H.T. UNITS, 120 voit Minors.
CALLERS ONLY. Price 45/-.

ELECTRO-MAGNETIC GOUNTERa‘ resistance 500
ohms, from 1-12,099, size 4}in.X2in.x1}in., ex-
G.P.O., invaluable for countless purposes, 9/6 each ;

a smaller type, 1-1,999, size 4}in. X 1}in. X 13in., 5/6.
VALVE HOLDERS.—Belling-Lee special H.F. 5-pin,
chassis mounting in black bakelite ; 1/- each, 10/6 doz.
RELAYS.-—Small relays for operation on 2v. D.C.
with 6-way make and break switches, brand new ;
5/ each.

FLEXIBLE DRIVES, well made, shielded cable drives
for remote control, ideal for radiogramophones,
approx. 2ft. long; to clear, 4/- each.

MIDGET VOLUME CONTROLS, 5,000 ohms, 3/6 each
VOLUME CONTROLS with sw1tt:h 500, 600 ohms,
14in. spindle, 6/6 each. -

LONDON CENTRAL RADIO STORES

23. LISLE STREET. LONDON, W.C.2. Telephone: GERrard 2969.

www americanradiohistorv com
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CLASSIFIED ADVERTISEMENTS. The charge is 6/-
for each paragraph of 2 lines or less, and 3/- for every
additional line or part thereof, average 7 words to a
line. Each paragraph is charged separately.

ADVERTISEMENTS for the April issue are ac-
cepted up to First Post on Tuesday, March 10th, a:

THE PROPRIETORS retain the rights to refuse or
withdraw advertisements at their discretion. They
are not responsible for clerical or printers’' errors
although every care is taken to avoid mistakes. Cheques
and postal orders should be made payable to iliffe &

ADVERTISERS rnay have letters, other than circulars,
addressed to numbers at this office. The words Box
000, co ' WIRELESS WORLD " must be paid for
andla further /- added for registration and forwarding
replies.

DEPOSIT SYSTEM.

Full particulars upon application

the Head Offices of Dorset House, Stamford Street, Sons Ltd. and crossed. Notes are legal tender and to the Deposit Dept., ‘‘ Wireless World,”' Dorset
London, S.El, or one day earlier at provincial Offices. cannot be traced if lost in transit. . House, S:amford Street, London, S.E.I.
*’“"n!‘““«‘ll‘“%“‘u‘us‘"f NEW RECEIVER3S AND AMPLIFIERS
£19/101 Only - Wireless World” 2R.F. receiver, ————————
. with push-pull quality amplifier chassis. 10
A Technical Lecture on valves, including tone conirol stage, 8 watls triode
output, ijdeal lor quality reproduction from radio
H . D. t rt- . llmcli Lraxﬂwph]one ]ﬁmll(bed gulr}x;lber redluced price in- [} []
cliides all valves.—Bakers Selhurst Radio, 75, Sussex
al’monlc lS 0 lOIl ln Rd., South Croydon. ® 19809
FOR ALL

AudiQ Frequency
Transformers

is to be delivered by _
N. Partridge, B.Sc., M.Brit..R.E. A.M.L.E.E.,

\before the British Institution of
Radio Engineers at the Federation
of British Industries, 2f, Tothill
Street,Westminster, London, S.W.I,
at 3 p.m. on Saturday, March 7th.

The subject matter is to be based
entirely upon original research,
many of the resuits of which are to
be published for the first time on
this occasion.

N

Professional engineers wishing to
~attend can obtain tickets (free of
charge) from :—The Secretary,
‘British Institution of Radio Engin-
€brs, Duke Street House, Duke
Street, London, W.I.

Announcement by N. Partridge, maker of Trans-
formers and Chokes, King's Buildings, Dean
Stanley Szreet London, S.W.I.

Telephone : ViCtoria 5035
R et SRR SR NI L L L WL ST .

*‘lslIs.‘siI‘l"iI‘l"lI“'“ll‘l“l“ils”‘lls|lsi|‘¢'s|~
;.ns-n‘usnsum-snsnw’susnsﬂsi 9 s § B s € 5 Wi § B s § 5 i 45 Wi € 5 i 6

ARMSTRONG

A small number of the

EXP48 COIL PACKS

and the associated components advertised in February
issue are still available, also the following new and
unused valuable parts :—

Genuine Low Loss 3-gang .0005 Tuning Condensers with Ceramic
insualation, as fitted to onr AWI125 chassis, and can be used for
any purpoe where a high quality condenser i¢ required. Price
12/6. Or w.th dual ratio <low-motion drive, 17/6."
Aluminium Screens, 6% x 6in. with 3/16rightangle edge. Suitable
for constructing screcning boxes, etc. Price 5/= per half-dozen,
Q@lass Tuning Scales. 73 x4} in. Station names and metres.
Types to cover 2, 3 and 4 wavebands. Price
465 ke. High “*Q” IF Transformers, Litz wire \mund. fitted
with Iron cores and Ceramic insulated trimmers. Price 18/6.
485 ke. Standard IF Transiormers, Litz wire wound, complete
with trimmers. Price 10/6.
Steel Chagsis. Heavy gauge, cadmium plated and drilled as
follows :~—Amplifier chas: 15 x 10 x 2}in,, drilled 4v,, trans-
former and choke, . Amplifier chams, 15 % 10 % 8in.,
drilled 12v. Price 8/6. Radio \llassrx 12 x 7 x 3in,, drilled
4v.  Price 4/6. Radio cha X7 x 2%in., drilled Tv.,
2IF and transformer. Price 5.6. *nm ial EX P48 chassis, 10/6
Latest Type Wavechange Switches operated by Pres: Button
mechanism of robust constriction. Suitable for switching aerial
and oscillator circuits on 4-wave-band receivers. Equally
suitable for many other purposes. Supplied complete with
/6.

knobs and bronze escutcheon. Frice

Metal Screening Cans, Brand-new, 3
bases. 4/8 per dozen, Postaf'e 9d.

ARMSTRONG MANUFAOTURING CO.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7
"Phone - NORth 3213

% 2}in., complete with'

in.

R()GERS Majestic 16-valve Auto Radiogram, auto-
. matic tuning from receiver and remote control
for radio_and gram. Superhet or T.R.F. at will,
MW, LW. and 5 S.W. bands, bandspread tuning,
16 watts  H. fidelity output from: 28 1b. Dynamic

Speaker. . Auto Gram, 8in., 10in. and 12in. records

mixed. - Superb “a.lnut: cabinet. .Record compart-

ments. 100 gns. Seen by appointment.- Box 2627,

c/o Wircless World. [9898
Wanted

,OM\IUNI(‘ ATION Receiver, good price offered for
first-class job.—Details to P.M. Distributors, Ltd.,

49, John Bright St.,, Birmingham, {9901

RECEIVERS & AMPLIFIERS-SECONDHAND, ETC.
ALLILRAI'TER 8X17; best cash offer secures.—

Box 2634, ¢/o Wireless World. {9925

ETO-SCOTT “ Trophy 8 and Presclector, perlect:
offers.—Box 2635, c/o Wireless IVorld. [9926

OUND SALES Quality Amplifier, SS346, PX4, push-
pull; offers.—Box 2630, ¢c/o Waircless World. 9911

COMPL] STID Parts for P.P. Amplifier, mcludmg 2
KTe6, 2 KTZ63, U52, with crystal mic. amd
balgaln £11.—Box 2693 c/o Wireless World.

{99807
ALLICRAFTERS, 8X17 and Speaker, pericct,
unused 18 months, * Offers” “HRO” Power
Pack wanted (6.3v. - valves).—14, Common Rd.,
Evesham, [9

915

OUBLE Decca, nearly new. £13/10; All White
deget £5; Amplifier, ILLM.V. Type 600, with 2
D.ET. 1's in push pull, as new, £20; Vortexion 50-
watt  Amplifier, #£15—Harris, Strouds, Bradfield,
Berks 19905

BIG Bargains in .Genuincly Reconditioned All
Mains Radiograms and Battery™ Sets, complete
with new, unused batteries; best bargains to quickest
buyers; hats free.—Snell, Arcade, Swansea. FEstab-
Ilshed 1900. [9896
'\V T 2R.F. Recexver, tone control stage, quality

alnphﬁer, Baker’s triple cone P.M. speaker,
Cellaro Record Player with crystal P.U. in black
rexine case; complete outfit, £30.—Box 2632, c/o

[991

stand;

“ Wireless World.”

nted
ALLICRAFTER or Othor Good S.W. Receiver.—
Box 2633, ¢/o Wireless World. [9922

RMSTRONG Chassis, SS10 or AWI125PP, good
condition.—Box 2629, ¢/0o Wireless World. [9910

OODCLASS Communication Receiver,—Price anil
particulars, Box 2631, c¢/o Wireless World. 19912

MPLIFIER, 5w.-10w., for 6v. batiery operation,
must be perfect——ParUcuhrs and- price to. 44,
Bedford Place, Rock Ferry, Birkenhead. [9909

FIERS for Good Modern Communication and All-

Wave Receivers invited for cash.—A.C.S. Radio,

44, Widmore Road, Bromley, [9893

ANTED, local station “ quality” receiver set,

complete, or ditto radiogram.-C.‘ R. B., 79a,
Rochester Row, Westminster, S.W.1. (Vie, §888)

929

NFW ar Used Receivers,- Amplifiers,- Meters, Con-

verters, Radio & Elecjrical Accessories, Very

.high prices paid for really clean apparatus.—'Phone:

Gerraid -4447. [9696

ONDON CENTRAL RADIO STORES Will ,Pay
good prices for Receivers, Radiograms, Amplifiers,
Dynamos. Converters, Test Fqulpment, Electric Gramo~
phone Motors, and all Radio and Electrical Accessories.
—London Central Radio Stores, 23, Lisle St., London,
W.C.2. Gerrard 2969. . {9836

ANTED for the Troops—l 000 wu'e]ess sets, 60
radiograms, ‘and 450 2-volt accumulaters Zglass
jar type preicrred) also mains valves for maintenance
and repairs to 'l‘roops radios; these are not for resale.
—TFull particulars to Cmptam White. Radio Service

Co., 223 Eversleigh Rd., London, S.W.11, or to Bat-
tersea Town Hall. Bat. 2148, {9902

NEW MAINS EQUIPMENT .
ORTEXION Mains Transformers, chokes, ete., are
supplied to G.P.O.. B.B.C., LP. ; why not

| you? Imitated, but unequallod

ORTEXION, Ltd., 257. The Broadway, Wimbledon,
’Phone : Lib. 2814. [9571

London, SW.19.

www americanradiohistorv com

PUMPING PURPOSES
The STUART CENTRIFUGAL ELECTRIC

SHELTER PUMP

has been proved by Government Depts., County
Councils, Railway Cos. and private users to be the most
effective. It'sasound job built for continuous running

ball-bearing motor. Low current consumption. " All
parts non-rusting. Connections for rubber "hose.
Please state exact mains voltage.
May also be used for Garden Fountains. JETS 4/- extra.

No. 10. 100 gals. per hour Carr. 2/- exira ... £5 2 6
No. Il. 280 gals, per hour , 2- ,, ... £6 6 0
No. 12, - 560 gals. per hour 3/~ ,, £7 12 0

Prices include foot valve and strainer, and hose union.
Pump is ready for immediate use. Prompt Delivery.

Suitable Rubber Hose for these pumps is
also available from stock.

A Useful Accessory
The STUART AUTOMATIS -FLOAT SWITCH
dependable and easy to install, is the best method o
controlling water-level, lmmedlately water rises in
the sump the Float Switch starts the motor pump..
Price, complete with all fittings, £2.5,0.
w—-We have a limited stock of the following me——
PHILIPS CYCLE DYNAMO LIGHTING SETS 36/-
or with larger lamp 42/-. Postage 7d,
BELLING BOILING RINGS 33/-. Postage I/=.
HEAYBERD AO0-2 CHARGERS for 2-4-6 volts at
| amp., 42/-. Postage 1/-.

Cash or C.O.D.
Send 24d. stamp for illustrated price licts.

LONDON RADIO SUPPLY CO.

Est. 1925
« WINDEN,”” ARDINGLY RD., BALCOMBE, SUSSEX

4 )
INSTRUMENT

CASES

to .speciﬁcatio;h'

LOCKWOOD & CO.

"LOWLANDS ROAD, HARROW, MDDX.
\ ‘Phone: BYRon 3704 ) )

There is delay in
delivering our pro-
ducts, but our
address is still :

THE COURTS, SILVERDALE

LONDON - - - - S.E.26
Phoge : $¥Denham 6668.

and will 'keep your shelter or cellar dry. Fan-cooled -
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YOU MUST KNOW

“MATHS”

We have already trained hundreds of
men for radio duties with the R.A.F.
and other vital war-time services. Now,
in response to many requests, we have
introduced new Mathematical Courses.

If you wish to join the R.AF., or increase
your efficiency in other war-work, you
must know Mathematics. By our
simplified method of Home Studying,
you can at last learn Mathematics or
Radio really thoroughly, in your spare
time. X

Waste no time, but post coupon now
for free details of our Home-Study
Courses in Mathematics, Radio Calcula-
tions, Radio Servicing, Radiolocation,
Television and Transmission.

If you are not liable for service, there are

* excellent opportunities for you to earn good
money in your spare time as a Service Engineer.

T. & C. RADIO COLLEGE
29, Market Place, READING

B ESEEERTREIEEEGEEENEEERSEREEREEESREEEERERNAEEEERERN;
(Post in unsealed envelope, 1d. stamp) E

Please send me free details of your Home-Study '
Radio Courses. :
H

W.W.3

LI LT T T T

TEARN MORSE

THE ‘“CANDLER” WAY
*Read what these four Candler students say
THE “ KEY ” TO SUCCESS
‘“1 should just like to state that to anyone desirous of
learning Code quickly, the “ Key ' to success is given
right at the commencement of the Candler Junior
Course.”” Ref. No. 2102, {. H. L.
1 AM VERY SATISFIED
‘‘ The whole course was a pleasure from start to finish,
without even a dull moment. | can confidently send
and receive at 20 words per minute, | am very satisfied
with th2 tuition.” Ref. No. 2032, O. H. O.
IN ONLY THREE LESSONS
‘I have onl/ got as far as Lesson 3, but | can receive 12
w.p.m., and send much faster.”’ Ref. No. 4061, J. A. S.
A GOVERNMENT TELEGRAPHIST
‘| had no knowledge of Morse whatever before taking
the Candler Course. | have now secured a Government
post as a telegraphist.”’ Ref. No. 3171, R, G. S.
IMPORTANT—You or any friend of yours in London can cal
and inspect the originals of these and many other similar
letters from Candler students.
In the ** BOOK OF FACTS,’’ which wiil be sent FREE on
request, full information is given concerning the subjects
covered by all Candler Courses.
JUNIOR Scientific Code Course for beginners. Teaches
all the necessary code fundamentals scientifically.
ADVANCED High-speed Telegraphing for operators
who want to increase their w.p.m. speed and improve
their technique.
TELEGRAPH Touch Type-writing for those who want
to become expert in the use of the typewriter for recording
* messages.
Terms : Cash or Monthly Payments.

COUPON™—T—T— T/ ===
l Please send me a Free Copy of Candler ** Book of Facts.” I

NAME -

ADDRESS..

Post Caupon in 1d. unsealed envelope to London Manaéer
l THE CANDLER SYSTEM CO. (Room 55W), I
121 Kingsway, London, W.

l Candler System Co., Denver, Colorado, U.S.A. H
n EZ7)

N NEW LOUDSPEAKERS
BAKERS Brand New Surplus Speaker Bargains.

QVERY Music Lover Interested in Realistic Repro-
duction should write for free descriptive leafiet
now. hd
£6; usual price £10.--Brand new permanent magnet
infinite baffle speaker, complete with beautifully
fingghed cabinet in polished walnut.
/10; usual price £5.~Brand new super quajity
triple cone speaker, permanent magnet model;
exceptional bargain; limited number.
SECURE One of These Exceptional Bargains Now.

AKERS Triple Cone Conversions Will Immensely
Improve Reproduction of Your Present Speaker.
(*“For a few shillings you have converted a speaker
scheduled for the scrap heap into one worth pounds.—
W. E. Darby, Grad.I.E.E.’) Write for details.
AKERS SELHURST RADIO, 75, Sussex Rd., Sth.
Croydon. [9810

SECOND-HAND LOUDSPEAKERS
ARTLEY TURNER Silandard 750 ohm. field,
Hartley coupling unit, output transformer for
2PP/5/400’s, literature; - lot, £8.—J. Pecnfold, 41,
King's Drive, Eastbourne. {9914

GfRAMOPHONE EQUIPMENT

j OIL " Pickup, with transiormer; £6 —Box 2636.

c/o Wircless World., {9928

COLUMBIA Record Player, good condition, £3/10.—
B. C.. Norman, 25, Santley St., S.W.4. {9913

Wanted
TWO Gramophone Motors, with turntables, Duode
P.M. speaker, 2.5 ohms, Voigt pick-up.—Mort,
25, Petersham Rd., Richmond, Surrey. [9927

ELEFUNKEN T1001 Sapphire Needle Pick-up,
must be perfect condition.—I.. Gregory, The
Thorns, Higher Rd., Urmston, Manchester. [9921

CABINETS i
“7E Regret That, owing to all our employees having
joined H.M. Forces, we are unable to accept
orders for cabineis except to callers. Limited stock
only. We have a large stock of radio components.—
H, L. Smith and Co., Ltd., 289, Edgware Rd., London,
W.2. Tcl.: Pad, 5891. [6683

TEST EQUIPMENT
R.A. 650A Bridge, 814A, Amplifier, R.C.A. Uni-
versal Bridge; particulars—Joyce, 31, Rams-
gate Rd., Margate. [9916

EST Oscillators.—Having secured necessary valves,
a limited number of these kits now available
from stock.—Mains and Btty.; from 7gns,
THER Kits.—AC/DC multimeter (less meter), to
order only; bridges, B.F.O.5, V. Vtmeters, ete.,
also meter v. multipliers and Manganin shunts (+1%).
MALL Stocks of Metal Cabinets, switches, etc., also
BVA valves (rectirs. TP's, HFP’s, etc.).
EQUIRED for S8ervices Iquipment mA or v.
meters, not exceeding 1mA full scale; up to list
prices given.—Maclachlan and Co., Strathyre. {9920

NEW Triplett, Model 1241, Condenser Tester,
£17/10; Weston 301 Meters, 30/- each; several
Switchboard Meters.—Ilarris, Strouds, Bradfield, Berks.

[9904

Wanted

AVOME’I‘ER, Model 7 or similar, Signal Generator
pe (A.C.); cheap.—Neave, 44, St. Mary's Estate,
Thetford. {9903

SIGNAL Generator and Variable Standard Condenser;
state make, condition, price.—Haglov, 1, Forest
Drive, Oak Hill, Woodford Green, Essex. [9918

LL-WAVE Oscillator, preferably mains, quality
speaker, G12 Planoflex Hartley Turner, perman-

cnt magnet or 1,250 ohms.—Hardwicke, 29, Warwick
Av., Crosby, Lancs. 9908

MORSE EQUIPMENT
FULL Range of Transmitting Keys, practice sets and
equipment for Morse training.—Webb's Radio, 14,
Soho 8t., London, W.1. 'Phone: Gerrard 2089. [9553

VALVES
ALVES.—Thousands in stock: send requirements,
s.a.e.—Davies, 28, Mount Vernon Cres., Barnsley.

Wanted

URGE’NTLY, new or second-hand Philips rectifier
/ valves, type 1788 and 1789.—Owen Cooper, Had-
leigh, Suffolk. 'Phone: 81. {9900

ALVES Wanted, any quantity from one upwards;
also test equipment, service sheets and spares.—
J. Bull, 4, Melthorne Drive, Ruislip. . [9732

NEW GCOMPONENTS
FORMO Ceramic Ribbed 2in.x1l%in, Coilformers,
3/- doz., 30/- gross. Ceramic bases for above,
2%inxlhin. §Yin., 5-hole, without fittings, 1/6 doz.,
15/~ gross.—A.C.S. Radio, 44, Widmcere Rd., BroE’nley.
9894

CENTRAL Laboratories Volume Control 3/9, with
switch 4/6. Piezocrystal . pick-up, plus tap,
Junior 26/-, Senior 42/-. Pieza-crystal microphone,
£5/5. The above available in anmy quantity. Dis-
count on large quantities.—Write 8. A., 50, Porfland
Place, W.1.

www americanradiohistorv com-. .
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Good, Better, Best;
Never will we rest

Until our 'Good' is
Better,:

And our 'Better’ Best.

The GARDNER policy, whether ex-
pressed in thyme or dull prose, is one of
continued effort to give you the best ..
Transformers possible. It is a policy that
is carried to the nth degree in the
GARDNER range of Small Power Trans-
formers and Chokes, for they are built
specially for those occasions when only
‘the best will serve. So when next you
are requiring this type of Transformer up
to 4 kva. ask for our co-operation and
advice—they will be given gladly and
frecly. Please remember, however, that
we can only make delivery against
priority numbers.

GARDNERS RADIO, LIMITED
SOMERFORD® CHRISTCHURCH ® HANTS

teo"COSMOCORD"von.s
CRYSTAL PICK-UP |

LICENSED BY BRUSH
CRYSTAL CO.,LTD.,
under Brit, Pat.
Nos. 366,252
and' 454,595

Retail Price
27/6
Plus Tax

Registered Wholesalers only supplied,

SOLE SELLING AGENTS: N o

SALE, TILNEY & Co., Ltd.,

3, LLOYD’S AVENUE, LONDON, E.C.3,
‘Phone: ROYAL 4811

v-‘u‘ususnsusnsnwt&

'LONDEX for RELAYS

For A.C. or D.C,, siicnt and reliable
2VA coil consumption, from
2-600 volts, tested to 2,000
volts. Unmounted and in cast
iron casing. Also Time Lag Relays,
High Sensitive Relays, Synchron<
ous Process Timers, and
Complete Control Plants.
Apply for leaflet SPNIWW,

LONDEX ...

ers of Relay
Anerley Works, 207 Anerley Roaf,
LONDON. 5.E.20
Phone ! sYDENHAM 6268 & 6250

Ll SULD SRS W TL NTE ST SeTe e
5§ 5 e 5 A ¢ e S 5 W

Syachronous Time Delay
Relay PRL
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Another
65-watt

SOLON

This 65-watt industrial
type SOLON is fitted
with an oval tapered
bit—a popular shape
for all general
work. Pencil bit
typesand heavier

- models are also
; ‘available.

Details this

and other models Due to the heavY

demands, it is
necessary to order
well in advance to
avoid disappoint-
ment in delivery.

sent on request.

MADE FOR
USUAL
STANDARD
VOLTAGES

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD,,
. Engineering Dept., Milton Court,
' WESTCOTT, DORKING, SURREY.

RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. C. §. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are

- not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 35 Intprnational Buildings,
Klngsway, London, W.C.2

Please explain {ully about your [nstruction in
the sub)ect mar]
Complete Radio Engineering 4
Radio Service Engineers
Elementary Radio Television
If vou wish t0 pass a Radio examination,
indicate it below.
Inst. of Wireless Technology
P.M.G. Certifisate for Wireless Operators .
Provisional Certificate in Radio Telephony and
Telegraphy for Aircratt
City and Guilds Telecommunications

"(Use penny stamp on unsealed envelope)

. A. RYALL, “ Arnehurst,” Marsh Lane, Taplow,
Bucks (late Ryall's Radio, London}, offers radio
components; post free.

T.O.C. 0.1 Tubular Non-inductive Condensers 350v.
wkg., rolled and waxed, 5/6 dozen; T.C.C. ditto,
in Paxolin tubes and waxed, 6/6 dozen; T.C.C. Mldget
cardboards 35 mid,, at 25v plus 10 mid. 150v., 1/3

PLESSEY Tuning Coils, in oval cans, oddments only,
aerial, B.P., etc., no sets, 3 for 1/3.

RESISTANOES well known make, l4-watt, 1 meg.,
1/3 dozen, 9/- gross; ditto, Lo-watt, 800 ohms,
1/3 dozen, 10/- gross; 400 ohms, Yo-watt, 1/3 dozen,
10/- gross; 30,000 lh-watt, 1/3 dozen, 10/- gross;
300,000 Y-watt, 1/3 dozen, 10/- gross.

LIX Chassis Valve Holders, 7-pin round, 4-pin
; lround all 2/3 dozen; msulatmg tape, 20z, Teels,
1/3

VOLU‘\IE Controls, Sator midget 1 meg, and 400 000
ohm, 1/3 each: British make broad base, 1 meg
and 0.4, at 1/6 each slightly soiled.

.EC “« Tuneon Tuning Indicators, as used in

the “AVC Five” neon type, 1/3 each; slow
motion (epicyclic) dnves, fit 4in, shafts, long ¥in.
spindles, well ma,de in brass, with ball bearmgs ratio
8-1, 1/3 each.
PAXOLIN Strip,

boards, ete.,
boards,
less tags

2%in.

-three 12in. lengths for 1/6; group

with tags, lz—way, two ior 1/3; or dr]lled
four for 1/3.

wide, as used for group

. AMERICAN 2v. Battery Valves, séts three, Ameri-

can bases, 2A4VM/HFP, 1B4HFP, 2101 Yj-wait
output pentode 6/6 set three; suit Philco sets.

ERIE Resistors, 1y-watt type, actual values, as used
in many well known sets, 150, 200, 220, 270,
680, 3,300, 6,000, 7,500 25,000, 27, 000 33 000,
150,000, 330,000, 390,000, il meg., 3/ dozen; new
goods Erie resistors, 2 watt type, 800, 1,000, 1500
3,900, 7,500, 8000, 8,200, 12,000, 30000 47000
56,000, 68,000, 120,000, three for 1/6, new goods;
Erie resistors, 3-watt, 150, 300, 330, 390, 400, 680,
700, 1,500, 2,200, 3,300, 4,700, 6,800, 7,000, 12,000,
two for 1/6; new goods. -

CLIX Input Strips, A. and E., P.U,, ]oudspeaker.
. etc., 2-, 3-, 4-way, 2/3 dozen; Ferrantl wire wound

resustors mcke] end caps, 4000 6,000, 8,000, 4

1 for 1/3

DOUBLE Trimmers, on Paxolin, ex G.E.C
joined, 2/6 dozen; single dxtt,o 1/6 dozen; dxtto,
not mounted, 1/2 dozen

VALVFS —Europa AC/L 4v. 1 amp., makes good
detector or L.F. amplifier, 3/3 each Europa
AC/HP, 5.pin base, 3/3 each (metalhsmg of the
AC/HP may be rather soiled, but all O.K

“7ELL-KNOWN Make Mica Condensers, 0.0028 and

0.003, 1/3 dozen: silver mica, 0.00045, 2/3
dozen; wave traps, ex K.B., fron core, 1/3; switches
for band pass ILF. and dlal lights, Wearite type, 1/3.

CABLE 4-way single strand, in one cover, 4 ‘vards,
175, 1/3; single connecting wire, . white, 18 yards,

PLFS%FY Zgang unscreened, with. ceramic insu-
lation, 3/-, less trimmers; 3. -gang, screened, with
one trimmer only, 3/-; all straxght no superhet types
condenser drives, with 2-band scale, less escutcheon,
similar Polar VP, 1/9.

INVERTED Type Large Capacity Man:bndge Low
Voltage for cathode by-pass. pair in one block,
]é/? sr/né)ll blocks 0.5x0.5x.025%0.25, 250v. wkg,

T .C.C. Mansbridge 6.5 mfd. Block Condensers, 2x2x
2%0.5, 250v. wkg.; 2/3 each.

CELESTION Loud Speakers, energised, ﬁelds 600
to 7,000 ohms, 6in. and 8in., been damp, cones
badly affected, field windings and transformers O.K.,
at 10/9 per box five, less trans., and 15/9 per box
five with output transformers. .

ONE Units, large circular magnets, bobbins
mostly OK, rather soiled, no reeds; two for
1/6. ’

TURNTABLES, as used for rotating portables, ball
‘bearing; 1/6 each; soiled.

PECIAL Note—We now confine our business to
Mail Order‘ prompt attentuon, in rotation.—

G. A. Ryall, * Arnehurst,” Marsh Lane, Taplow,
Bucks. {9919

ODEL RC., 1, A, A.C. Recordchanger, Crystal,
P.U.,, new, £14/10; Garrard, Midwest, Radio-
Gram Cabinet, three shades 'of medium walnut, 444%in.
long, 21in. wide, 32in. high, beautiful job with V.
front, £15, or nearest; twenty watt quality Amplifier,
two 26/500, in output stage. perfect, £10; Hartley
Turner Speaker, field, 2,000 ohms, speech, 40ms., £5;
12in, Baker, 1.500, field. handles 10. watts, £3/15;
new Ferranti Speaker, 1,500 ohms, field, heavy job,
22/6; Rola 8in., 2,500 ohms, field, 27/6; Stentorian
Semor with Multiratio Trans., 30/-; Sinclair, 10in.
P.M.. 25/-; new Calvern Coils, G. 1, G.2, G.3, on base

plate, new, 27/6.—Ramage, 7, Whybehouse Mansions,
Kirkcaldy. .

“www americanradiohistorv com
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PREMIER RADIO

NEW PREMIER S.W. COILS.
4- and 6-pin types now have octal pin spacing,
and will fit International Octal valve holders.

4-PIN TYPE 6-PIN TYPE
Type Range Price Type  Range Price
04 9-15 m. 2/6 06 0-15m. 2/6
04A 12-26 m. 2/6 06A 12-26m.  2/8
04B 22-47 m. 2/6 06B 2247m. 2/6
04C 41-94 m. 2/6 06C  41-94m. 2/6
04D 76-170 m. 2/6 06D 76-170m. 2/6
04E  150-350 m. -3/~ CHASSIS
04F  255-550 m. 3/~ MOUNTING
04G  490-1,000 m. 4/- OCTAL HOLDERS
04H 1,000-2,000 m. 4/- 104d. each.

Premier 2-Gang S.W. Condenser, 2 x 00015 mfd.,
with integral slow motion, complete with pomter,
knob and scale, 10/6.

SHORT WAVE CONDENSERS
Trolitul insulation. Certified superior to ceramic.
All-brass construction. Easily ganged.

15 mumfd. .... 2/4 100 m.mid. .
25 m.mfd. . 2/6 160 m.mfd.
40 m.mfd. ......... 2/6 - 250 m.mfd.

BAKELITE DIELECTRIC VARIABLE
CONDENSERS .

.0005 mf. Suitable Tuning or Reaction, 1/9 each,

S.W. HF. CHOKES
10-100 m., 101d.
ngh-grade Ple-wound type, 5-200 m., 2/6 cach.

MOVING COIL SPEAKERS
Celestion 8in. P.M. Speaker, 25/
Plessey 8in. 2,000 ohms field Speaker, 15/-,
Both speakets are complete with output trans-

former.

PICK-UPS
Crystal Pick-up, Rothermel JuriTor Model, 31/10.
Rothermel Crystal Pick-up head, will fit any gramo-
phone torne arm, 34/9,

PREMIER MICROPHONES
Transverse Gurrent Mike, High- grade,large output
unit, Response 45-7,500 cycles. "Low hiss level,

23/-.

Movmg Coil Mike. Permanent magnet model
requiting no energising. Response 90-5,200 cycles.
Output, *25 volt average. Excellent reproduction
of speech and music, 49/,

Crystal Microphone. Rotherme! D. 105, 63/-,

PREMIER REPLACEMENT VALVES
4-volt A.C. types, 5-pin. ACHL, ACL, ACSG, all
5/6 each.

“ LEARNING MORSE?”
Then purchase one of the new practicé Oscillators.
Supplied complete with valve, on steel chassis, 27/6.
Practice key, 3/3, TX key, 5/9. Brown’s Headphoncs,
17/6 pair.

PREMIER BATTERY CHARGERS FOR A.C.
MAINS '

Westinghouse Rectifcation, complete and ready for
use. To charge 6 volts 2t 1 amp., 29/6.

12v., la. (also tapped for 2 and6v.), 37/6.
6v. at 2a. (also tapped to charge 2 and 4 volis), 48/-.
MATCHMAKER UNIVERSAL . OUTPUT
RANSFORMERS

Will match :my output valves to any speaker
impedance. 11 ratios from 13-1 to 80-1, 5/7 watts,
20/-. 10/15 watts, 26/-. 20/30 watts, M/G a0/60
watts, 59/6.

Write for new Valve List.
PREMIER MAINS TRANSFORMERS AND
SMOOTHING CHOKES AGAIN AVAILABLE.

Write for Details.

ALL ENQUIRIES MUST BE ACCOM-
PANIED BY 2;d. STAMP.
ALL ORDERS LESS THAN 5/-
6d. POST EXTRA.

PREMIER RADIO CO.

ALL POST ORDERS to:
JUBILEE WORKS, 167, LOWER CLAPTON
ROAD, LONDON, E.5. (Amherst 4723).
CALLERS to:

JUBILEE WORKS, or
169, FLEET STREET, E.C4.

(Central 7833.)
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Battersea Bargains

110 VOLT D.C. DRILLS, Woli Heavy Bench type, massive rack”
geared rise and fall stand, morse drill socket Capacity, }in. steel.
24 for immediate dehvery £6 10s. each.

X-RAY VACUUM DISCHARGE TUBES. New

Government Hospital, Surplus, 7in. dia, bulb. -

Big solid Tungsten Electrodes, Emission
guaranteed, Cost £5, Sale 18/- Packing
case, 15/- extra. Carriage fwd.

MICRO-MOTORS, A.C. split phnse synchranuua
motors, squirrel cage rotor, in. dia. Dog clutch
drive to reduction gear from 2,000 revs. to 58
r.p.m. Voltage 15 to 20 volt, 50 cycles reversible
double shaft, enclosed laminated new. Takes
30 watts for model drive, remote control ewitching,
tuning drive, etc. 8/68.
FRACTIONAL H.P, MOTORS. D.C. 12-volt,
enclosed type, 1/40 h.p. Navy, 2,500 revs., 15/~
59 volts, 1/20 h.p. shunt K.B., 24/-, 50/60
volts, 1/6 h. p. shunt Crypto, 1,500 revs., 27/6
110 volta, 1/2 h.p. Maudslay, uhunt high-speed,
4,000 revs.. 45/-. 220 volts, 1/12 h.p. Croydon,
220 volts, 1/6 h.p. K. Blackman, geared, 1,250 reva.,
1/3 h.p. Century, 1,440 revs., 55/-
B., 1,250 revs,, geared to 80, 45/-.
AC. MOTORS. 220 volts, 1/25 h.p.,
2,800 revs., 35/-. 280 vclts 1/4 hp.,
lnduction, self-start, Higgs, 82/6.
DYNAMOS. D.C. 15-volt, 15 amps.,
3rd brush Leitner type, heavy charger,
70:-. 30-volt, 5 amps. Crypto double-

1,350 revs., ©60/-. Double-
current, LT-HT. aircrait type,
G.E.C.. generator high-speed, specxa‘
bargain. Cost £15. Unused, 25/-.
Lueas-Rotax, 6’12 volts, 8 amps., hlgh -speed, Wind Dynﬂ.moi 3rd
brush. Unused. 15/-.
BUZZERS FOR SIGNALS. anbndge “Townsend midget high-
note Buzzer is smallest made and used by Gevt. for wavemeters. 10/-,
PRACTICE BUZZERS, bakelite case,
8/6. Brass cased panel Buzzer, 4/6.
Heavy type, bakelite cased, §5/6.
D.3 Buzzers, multi-windings, but
no contacts, 5/8.
DICTAPHONE SOURD - AMPLI-
FIERS and horp for loud use with
buzzers, 9/6.
MORSE TAPPER SEGNAI’I‘ KEYS
for AT.C. type B.1 o ype
66, Trpe ¥, 06, vpe 1V 1276, ORYSTAL BBC. sete
15/- Field Phones and Calle, ngnal Lam]

860UTS’ TELESCOPES with tripod, 5 lens,
VARIABLE

P 9d.
5/8. Postage ETC. . 0005
mir's $/W condensers, 3/6.

CONDENSERS,

VALVES. “ Weco” Triode general purpose,
1 volt midgets, 4-pin, 3/6. 6 volt Power
Triodes, 4/6. Neon Lamps, 230 volt letters,
2/6. Pocket Thermometers, in metal case,
2/6. Ceiling Roses. porcelain, with con-
nectors for light or phone, 6id. Metal clad
Microphones, 5/-. Mike Buttons, G.P.0., 2/6.
COME TO US Dynamos, Motors, eteu,
Mikes, Rotaries, Switchgear and Chargers.

137 Bus or 31 Tram to—

ELECTRADIX RADIOS
19, BROUGHTON ST., Queenstown Rd., Battersea, S.W.8
ER——— ’Phan-" Macaulay 2159, EE————

&

2,500 revs., 30j=.
45/-. 240 volts,
220 volts, shunt 1/6 h.p. Keith

1 draw 12in.

ENGINEERIN
OPPORTUNITIES

% This unique Handbook
shows the easy way to
secure A .M.LC. E,

\
Rewd . A M L Medh E|
Sveot, 3 AMIEE,AMIAE,
e 9.7 TAMILBALRE. and
.
pro similar qualifications. WE

GUARANTEE—*‘ NO PASS—
0 FEE.”  Details are given of
150 Diploma Courses in all

over
- branches of Civil, Mech., Elec,, Motor,
Aero., Radio and Production Engineering, Draughtsmanship,
Tracmg Inspeoction, Government Employment, BUILDING (yrenl
scope), MATRIC., R.A.F. MATHS,, etc. Write for this enlight-
ening Handbook to-day, FREE and post free. Men. with
Radio can oblain ive posts in the Services.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 387, Shakespeare House,
17, 18, 19, Stratford Place, London, W.1

oZcow |

RELIABLE AMPLIFICATION
The TRIX ELECTRICAL COMPANY LTD,
65, Bolsover St. London, W.|.Euston 5471

“ZmXv—=CPOm.

SOUTHERN RADIO'S Wireless Bargams
7 /6 —Assorted components contained in attractne
rermanent box. 9 assorted valve-hoiders, 2

volume controls, 12 assorted condensers, 6 resistances,
choke, wire, plugs circuits, ete.; 7/6, po<tage 7d. Or-

mond Joud- speaker units, balanced armature types,

small Bakelite, 3/6; unshrouded, 2/6,; largest 4-pole
type, 6/6. Ace PO mlcrophones, ready for use on
any receiver, 6/6. Westectors, W.2, 2/6. Telsen 1adio
magazines, complete with 4 clrcults 9d., post free.
Wireless crystals, 6d. each, 5/- per ddzen. Permanent
magnet speakers, 8in,, complete with multi-ratio trans-
iurmer, 20/-. Many other bargains for -callers. All
goods guaranteed. Please add extra for postage.
OUTHERN RADIO SUPPLY Co., 46, Lisle St.,
London, W.C. Gerrard 0653 9847

F H. WILSON (former Manager of Radio Clearance,
Ltd.), 52, Chancery Lane, London, W.C.2. Tele-
phone : Holborn 4631.
1. Tubular Condensers, N.I, 0.0001, 0.0002,
0.0003, 0.0005. 0.005, 0.001, 0.02, 0.05, 5d.  each.

.C.C. h’l‘ubular Condensers, 0.01, 5d. each; 0.1, 7d.

eac.
.C.C. Tubular Electrolytics, 25 mid. 25v., 1/6
each; 50 mifd. 25v.,, 1/9 each; 25 mid. 50v., 1,9

each; 50 mfd. 12v., 1/6 cach.
Ml(‘A Conden»erg 0.0005 mid., 6d. each.

VARIABLE Condensers.—2-Gang, 0.0005, 2/9 each
3-Gang, 0.0005, 3/11 each.

PECIAL.—All-Wave 2-Gang 0.0005 mid. Variable
Condensers Ceramic Insulation, 4/- each.
PHII.IPS Dual Range Aerial Coils (no reaction), 1/6

each (with circuit). Also Philips LF. Trans-
formers, 180 kes., 1/6 each. .
HILIPS P.M. Speakers, approx. 6in. cone, wilh
transformer, 17/6 each. ’

YAXLL‘Y Type Switch Locator Units, 8d. each.
STRAIGII'I’ Line Dials, 3 Waveband, 1/6 each.

VALVL Holders, Enghsh Chassis type, 4 pin, 4d.
each; 5 and 7 pin, 6d. each; English Octal, 6d.
each. Amencan U.X. Type, 4, 5 6 and 7 pin, and
International Octal, 6d. each.

6WAY Battery Cords, with plugs, 1/6 each

TAPPED Mains Dropping Resistances, approx. 800
ohms, standard for Pye, Lissen, etc., 3/6 ecach.
SINGLE Screened Cable, 9d. per yard. Connecting
Wire, 10ft. coils, 4d per coil.
ALL Orders and Enquiries Must Include Sufficient
Postage.
F. H. WILSON (former Manager of Radio Clearance,
Ltd.), 52, Chancery Lane, London, W.C.2, [9823
OULPHONE Radio, New Longton, nr. Preston.—
Brand new goods only; 8in. Plessey and Good-
mans P.M. speakers, with transformer, 22/6; electro-
Iytics, 500v. 8 mfd. 4/-, 848 mfd, 7/9, 50 mfd. 50 volt

3/3; Erie 1-watt resistors, all values, 8d. each; Tungs.
ram valves, state requirements; S.A.E. for stock list.
[9838

ECTIFIERS.—L.T. metal rectifiers, 12v. 1 amp..
improved $ype, with full ms;ructxons, 712, post
4d.; as above but with special transformer, and bal-
last bulb, charges one to six cells, 24/9, post 8d.;
2v. Y amp. rectifier with- transiormer charges one
cell, 11/6, post ’7d instrument type rectifiers for
meters 1 ma, 11/8, ma. and 10 ma. 9/6, post 3d.;
crystal pick-ups, wellknown make, 29/6, post 5d.;
crystal mikes, head lamp shape, black crackle finish,

52/6; electric night' lights, 2 watt, 200-250v., A.C..

6/6. post 6d.—Champion, 42, Howitt Rd.. London.

N.W.3. - {9930
Wanted

‘VANTED, Champion Ballast Resistance No. 9266.—
Wilson, 51, Aberdare Gardens, N, W.6. {9924

Buy New or Used Radios, amplifiers, meters,.

‘VE
converters mdm and electrical accessories, etc.—
’Phone Ger. {9603

DYNAMOS, MOTORS, ETC
RO’PARY Converter wanted, any size; state type
and price.—Cox, Flint House, Buckhold, Pang-
bourne, Berks. {9892

ALL Types of Rotary Converters, electric motors,

battery chargers, petrol-electric generator sets,

ete., in stock, new and second-hand.

“7ARD 37, White Post Lane, Hackney Wick, F9
Tel.: Awnherst 1393. o518

REPAIRS AND SERVIGE
LTP Repair All Mains Transformers and Chokes
Prompt delivery.

ONDON TRANSFORMER PRODUCTS, Ltd., Wll
lesden, N.W.10. Wil. 6486 (3 lines). {95!
AINS, output transformers. chokes, -etc.,
—Davies, 30, Morley Av,, Manchester 14.

'RANSFORMERS, pick-ups, motor rewinds,

of atl de=cr1pt10ns to the wireless
Marshall, 137, Windmill Lane, Nottingham.

rewoumL
fg700
repairs
- trade.—
[9842
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SEVENTH EDITION—
REVISED AND ENLARGED

HANDBOOK
TECHNICAL
INSTRUCTION

for WIRELESS

TELEGRAPHISTS

by H. M. DOWSETT, M.IEE, FlostP, NinstRE
and L. E. Q. WALKER, aRrEs

of

This standard handbook, completely rvevised
and enlarged, is planned primavily fov the use
of wireless operators, prospective or actual: It
is virtually a complete theovetical course “for
students wishing fo qualify for the Postmaster-
General’s Certificate of Proficiency.

PRICE 2'5/- net ﬁy post 25/7

Obtainable’ from leading booksellers or. direct Jrem th?
Publishers :.

ILIFFE & SONS LTD.
Dorset House, Stamford Street, London, S.E.1

3

THE BEHAVIOUR
of

SLOW ELECTRONS
~ IN GASES

AN ACCOUNT OF DIFFUSION METHODS

TOGETHER WITH A COMPARISON BETWEEN

RESULTS OBTAINED BY THESE AND BY
VARIOUS OTHER METHODS

By R. H. Healey, D.Sc.
and J. W, Reed

A brief, critical survey of experi-

" mental work on the behaviour of
slow electrons in gases. The in-

vestigations described deal with
the determxnatlon of such quantities
,as the mean free paths, average

‘energy losses and probabilities of
attachment of electrons moving .
throqugh a gas with energies not
exceeding a few electron volts.

The book, which includes a com-

prehenswe bibliography, also deals

with the application of the work

described to problems concerning

the motion of electrons in alter-

nating fields and the effect of radio

waves on the ionosphere.

PRICE 20/- NET By post 20/7

Obtainakble from )
‘¢ WIRELESS WORLD,”
Dorsct House, Stamford Street, London, S.E.1
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’ ) ERVICE with a Sfmle."—-l{epaixers of all types
of British and American receivers; coil rewinds; | === I v E
American valves, spares, line cords.—F.R.I,, Ltd., 22,
. Howland St., W.1. Museum 5675. (8334 | | birse-class makes, type OIA, 1A, 1B4, 2101, 24, 27,

—ELECTRICAL STORES—|
21, WILLIAM ST., SLOUGH, BUCKS.

'Phone: SLOUGH 20855 TERMS : Cach with Order

MOTOR-DRIVEN ALTERNATOR, direct conpled, motor,
110 or 220 v. D.C. input, complete with starter ; alternator
output 220 volts, 60 cycle, single phase, 176 watts fitted
governor ; mounted on teak beams and fitted handles for
carrying, condition as new, wear nil, size overall 40in. by
9in, by 1lin. Price £16, carriage forward.

bYNAMO, 110 volts, 60 amps., shunt wound, interpole,
ball bearing, speed 1,750 r.p.m. continuous rating. Price
£15, carriage forward.

EX G.P.0. MORSE INKER AND TAPE RECORDER,
complete with actuating relay and tape reel, mounted on
mahogany base, clockwork model. in good clean condition
aud perfect working order. Price £12, carriage paid.
CAR DYNAMOS, small round type, output 6 volts at
19 sings,, in perfect working order. Price 17/6, carr. paid,
SHEET EBONITE, size 12in. by 1lin. by 1/32in., best
quality. Price 4/- per doz., post free.

ELECTRIC LIGHT CHECK METERS, well-known makers, | G

first-class condition, electrically guaranteed, for A.C.

Mains 200/250 volts 50 cy, 1 phase 5 amp. load, 10/- each

10 amp. load, 12/6 ; carriage 1/-.

D.C. ELECTRIZ LIGHT CHECK METERS, 200/230 volts,

5 and 10 amps., in new condition and electrically perfect ;

7/8, post 1/-.

AUTO. CHARGING CUT-OUT AND VOLTAGE REGU-

LATOR, ex-R.A.F,, suit any dynamo up to 20v. at 15 amps.,

fully adjustable, with wiring instructions, complete in

metal case, 3/6, post 9d.

X-RAY TRANSFORMER, 110/229v. A.C. input; output

45,000 volts at 7 milliamps, as new, small portable type.

£12/10/-, carriage forward, ,

X-RAY TRANSFORMER, 110/220 v. A.C. input; output

90,000 volts at 60 mxlhamps, latest type safety model,

oomplete with high tension leads. Price £28, carriage

forward.

ROTARY CONVERTOR, vertical type, 220 w. D.C. input ;

output 150 volts at 150 watts, complete with transformer

for 110 to 240 volts, complete with starter, stand good

overload. Price £8/10/-, carriage forward,

REPULSION INDUCTION MOTOR, maker “ Century,”

1 b.h.p., speed 940 r.p.m., complete with starter, condition

as new. Price £16, carriage forward.

AUTO TRANSFORMER, 1,500 watts, tappings 0-110-200-

220 and 240 volts for step-up or step -down, Price £5,

carriage paid.

110 V. BULBS 150 C.P,, Ediswan screw fitting, half watt

gas-filled, 2/6 cach, post free, or 22/6 per doz., post free.

FRACTIONAL H.P. D.C. MOTORS, for 110 volt and 220 volt

D.C. mains, only from 1/20th to } h.p., state size and

voltage required. Price 10/~ each, carriage 1/-.

LARGE TRANSFORMERS for rewinding, rating unknown,

size 1 kW, auto. Price 11/6, carriage paid.

LARGE TRANSFORMERS for rewinding, size 2 kW. auto.,

rating unknown. Price 30/-, carriage forward.

WOUND RESISTANCES, mounted on enamelled iron,

overall size 12in. by 1%in., resistance 6 ohms, wound with

18 gauge chrome nickel wire, ncw and unused. Price

2/6 each, post free, or 25/~ per doz.

HIGH-VOLTAGE CONDENSERS, size 4in, by 4in. by 10in.

1 mf. 4,000 v. working, Price 18/-, carriage paid.

LARGE A.C. MOTOR for rewinding, size 2 to 8 h.p.. in-
- duction type, in good mechanical condition, ring oiler

bearings. Price 50/«, carriage forward.

HIGH FREQUENCY TRANSFORMERS, 75 v. A.C, input

at 300 cycles; output 5,000-0-5,000 v. at 500 watts

Price 45/«, carriage forward.

10 K.W. AUTO TRANSFORMER in case, 110 v. to 220 v.

or vice-versa in new condition. Price £15, carriage

forward.

AR PRESSURE GAUGE, 9 in. dia., scale 04,000 lbs, per

square inch, in gunmetal. Price £4 each.

4-PIN BASE BOARD VALVE HOLDERS, good condition,

3/6 per doz., post free.

"PYE CHOKES, 3 and 8 Henry, 3/, post free.

PYE WAVE CHANGE SWITCHES, 2-Band, 2/6 eachi

- post free.
SMALL TRANSFORMERS for rewinding, wire not guaran-
teed, 3/6 each, post free. i
3 KW. AUTO TRANSFORMER, tapped from 0 to 100 and
then every 10 volts up to 300 volts, condition as new.
Price £10.

ETROPOLITAN RADIO SERVICE. Co. Guarantee
Repairs to American and British Receivers
Linecord resistances, condensers, and vol. controls. Trade
supplied.—1,021, Finchley Rd., N.W.11. Spe. 30%0
9641

MAINS Transformers Service, repa,lrs, rewinds, or
construction to specification of any type, com-
petitive prices and prompt service.—~Sturdy Electric
Co., Ltd., Dipton, Newcastle-upon-Tyne, [9

SPDCIALIST in Repair of Multi Valve Receivers,
quality Amplifiers. All types of radio test gear
also .built to specification. ILet me have your problems.
—Harris, 37, Edgeworth Cres.. Hendon 7153. [9895

TECHNICAL TRAINING

REAT Possibilities Exist for Technically Qualified
Engineers, key men in wartime and afterwards.
Through the home-study courses of The T.L.G.B, take
recognised- engineering qualification such as
AMIMechE A M. LEE, AF R Ae S8,
AMIChem.E., C. and G.,. etc., in which examina:
tions the TIGB students have gained 25 FIRST
PLACES and Hundreds of Passes. Write to-day for
‘“The Engineer’'s Guide to Success ""—Free—containing
the world's widest choice of engineering courses cover-
ing all branches, including Acronautical, Mechanical,

Electrical, Wireless, Chemical, etc.
HE TECHNOLOGICAL INSTITUTE OF GREAT
ABRITAIN, 82, Temple Bar House, Lo?don,
.4. 9336

TUITION N .
ADIO Training.—P.M.G. exams and
Hall Diploma, prospectus {ree. —Technical
ull.

MORSE Code Training in Your Own Ifome; “ Bqok
of Facts ™ free.—Candler System Co. (W.O.
121, Kingsway, London, W.C.2 [9744

PRAC’I‘ICAL Radio Postal Courses, coaching for
LP.R.E., R.A.F., ALD. exams.; booklet free.—
Secretary, [PRE "Bush House Walton Av[ensug],

954

LE.E.
College,
[0611

Henley-on-Thames

RADIO Engineering.—Television and Wireless Tele-
graphy, comprehensive postal courses of instruc-
tion.—Apply British School of Telegraphy, Ltd., 179,
Clapham Rd., London, S.W.9 (Estd. 1906). Also_in-
struction at school in wireless tot H.M. Merchant Navy
and R.AF. R [9249
BUSINESSES FOR SALE OR WANTED
1IE Wireless and Electrical Trader " is an essen-
tial part. of the equipment of every Wireless
Trader, its pages reflect the very latest turn of trade
events, and it is read by all the leading dealers and
nanufacturers, for particulars of businesses offered or
wanted, By subkcrlphou to, the trade only, 17/6 per
annum, post free.—Send your trade card for specimen
copy to Dorset House, Stamford St., London, ?0%114

" BOOKS, INSTRUCTIONS, ETC.
WEBB'S Radio Map of the World Locates Any Sta-
tion Heard. Size 40x30in. 4/6, post 6d. On
linen, 10/6, post 6d. Webb's Radio Globe, 12in. model,
Radio prefixes, zones, etc., 27/6.—Webb’s Radio, 14,
Soho 8t., London, W.1. 'Phome: Gerrard 2089. {9554

VERY Radio Dealer Who is Not a Regular Reader

of *“The Wireless and Flectrical Trader ”’ should

send his trade card at once for a specxmen copy and
full details of the ‘ Trader " Services. ‘“The Wireless
and Electrical Trader’ has the widest influence, and
is read bv all the leading manufacturers and {raders.
Trade only, 17/6 per annum. post free. Published at
Dorset House, Stamford St., London, S.E.1. (0615

CLASSIFIED AD\ ERTISEMENTS

intended for the APRIL ISSUE can Le

H
El
q
accepted up to Tuesday, March 10th.

35/51, IF4, 56, 57, 58, DDT-16, DSB,- ZD2, AC/HP.
S2035N, VP2118, S2034N, at list price free of tax.

Types 2A7, 6F7, 6U5, 10, 12A5, 19, 33, 36, 37
49, 6B7, 84’624 GJBG 6U5G |F5G |16G 5X4G
GBBG HL4G, VP4 6U5SG. DT|336 D1300, DC3 HL
VP20, $5210, SP2, LD210; HR210, SP220, P2|5
HL4+ SP4, SP4B, SPI3, DDTI3 DDTI3S, DDI3!
DDI3S TX21, TH29, HL|3 PX25, at list price, plus tax.

Barretters. Ci, CIC, 185R8, 9/ each:

" Fixed Condensers, mica .0001 to .005, 6d. ;
00005 to .002, 6d., .02 and .05 9d., .25, }/-.

Terms. Cash with order, plus cost of postage and
packing. C.O.D. extra.

E. H. ROBINS TRADING Co. Ltd.
32, CITY ROAD, CARDIFF

tubuldr

ARDUX

HOLDS METAL INSERTS
IN PLASTIC MOULDINGS
AEROC RESEARCH LIMITED

PIONEERS OF SYNTHETIC ADHESIVES

DUXFORD CAMBRIDGE 2 SAVEFSK 10y

MC‘.\

W/G’

W. BRYAN SAVAGE LTD.

WAR

ROTARY
CONVERTERS

Petrol Electric Generating Plants, H.T.
Generators, D.C. Motors, Frequency
Changers, etc., up to 25 K.V.A.

CHAS. F. WARD 37 WHITE POST LANE,
'Phone : Amherst 1393. HACKNEY WICK E.9.
L

WIRELESS SERVICING
'MANUAL

By W.T. COCKING, AM.LE.E.
(of < The Wireless World™)

Sixth Edition

[ ] .
6/- net By post 6/6

‘* THE WIRELESS WORLD,”
DORSET HOUSE, STAMFORD ST . LONDON. S.E.1

YMBEPEFMWESEREE S EAEEASESTIVEsevenENEND

for AMPLIFIERS, TRANSFORMERS
“AND ‘ALL PA. EQUIPMENT:

d

LOUSTICAL

ERMINE STREET HUNTINGDON.

MANUFACTURING COMPANY

Telephone: HUNTINGDON 361

" www americanradiohistorv com
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British Institution of Radio

(Founded in 1925 as The [nstitute o: Wireless Technology. Incorporated 932)

1h

org

The next Graduateship and Radio Servicing
Certificate Examinations will be held on May
16th and 17th, 1942, in London, Manchester,
Birmingham, Cardiff and Glasgow

The revised Regulations Governing Member-
ship, including detailed syllabus of examin-
ation, and copies of past examination papers
may be obtained from :— :

The British Institution of Radio Engineers,
Duke Street House, Duke Street,

London, W.1.

Tetephone Mayfair 5645.

The usual sessional activities ave continuing and
members of the Institution notified by civcular of
all arrangements.

February 27th - {(Midland Section) at 6 j;.m.

James Wait Memovial Institule,
YovkHouse, Great Charles St.,
~ Birmingham, 3.

Margli 71h . (London Section) at 3 . m.
Federation of British Industms

21, Tothill St.,
London, S.W. ]

—

—

Low melting-point SOLDER rom 70°C, or to specifica--
tion.

Pre-War deliveries.

Liouin Suver
tor metallising CERAMIC, MICA,
QUARTZ or GLASS. )

Non-corrosive Liquid FLUX for all electrical or
Radio purposes. -

Overseas enquiries invited.

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

’—"
TANNOY

Regd. TRADE MARK
Proprietors : GUY R. FOUNTAIN Ltd.

" TANNOY is the Registered Trade
Mark of Guy R, Fountain Ltd.

Whenever you see Loud Speaking
Equipment bearing the Trade Mark
TANNOY it indicates the goods of -
the Registered Proprietors, Guy

R. Fountain Ltd.

Whenever you hear the Trade Mark

TANNOY used in relation to Loud o
Speaking Equipment it indicates a -
connection in the course of trade
between the goods and the Regis-
.tered Proprietors,

Guy R. Fountain Ltd.

Canterbury Grove, Wes. Norwood, e
S.E.27. Telephone : GIPsy Hill 1131~~~
and Branches———— - ., . .

TANNOY

Registered Trade Mark

- COMPLETE
PRACTICE UNIT

as supplied to many branches o: H.M. Services

A complete Key and Buzzer Unit of first-
class workmanship. Ready for immediate
operation. Ideal for all stages of training.
As supplied in increasing numbers to alt
branches of the Services and giving every
satisfaction.
No. 1261, Complete Morse Practice Unit.
"Heavy commercial Key with nickel silver
contacts and sensitive triple adjustment. | and C.0.D. charges I/3 extra ém'
High-tone Buzzer with silver contacts, TMustrated list fres on application.
SIGNALLING EQUIPVIENT LTD. (Dept 8), -
Merit House, Southgate Road, Potters Bar. 'Phone : Potters Bar 3133

mounted on bakelite base with cover.
Battery Holder, complete with 4.5 Ever
Ready battery. All metal parts heavily
nickel plated, and the whole mounted

on polished Mahogmy Base,
size 6% in. x 6} in. Pcstage 25’_

INVENTORS

We continually seek new invenfions and products
in all branches of industry” for development and
production by the manufacturing Companies of

the Simmonds Group throughout the world.

SIMMONDS DEVELOPMENT CORPORATION LTD.
BUSH HOUSE, W.C.2.

fanrenang

Printed ip Englard for the Publishers, ILIFFE oND SoNs Ltp., Dorset Houee, Stamford Street, London, S,E.1,

World ” can be obtained abroad from "the following : AUSTRALIA and NEW ZEALAND :

Gordon & Gotch Lid,
AFRICA : Central News Agency, Ltd. ;

Wm. Dawson & Sons (S.A.), Ltd. UNITED STATES :

by TBE CorNwALL Press Lrp., Paris Garden, Stamford Street, London, 8.E,1L
INpia: A. H. Wheeler & Co, CANADA:

“ The Wireleas
Impeﬂal News Co,; Gordon & Gotch, Lid. Boven
The International News 00.

www americanradiohistorv com
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DENNARON

LAMINATED MATERIAL
—-qg‘czhz4aaz

Examine any good transformer and you’ll often find
that «“ DELARON *’ plays an important part in its
construction. ‘ DELARON ' is supplied in Fabric and
Hard Paper Sheets to Air Ministry and Ministry of
Supply approved grades. Special panels and strips
gladly cut to order.

Fullest information, samples and prices
on request.

LIMITED

HAMANSINIJIISIRIE

S, Regent Parade, Brighton Road, Sutton,
Surrey. Tel. : Vigilant 4472

. Loup
- SPEAKERS
- THE WORLD'S FINEST REPRODUCERS

- TRANSFORMER

LAMINATIONS

= Core Widths &' to 1} (E’s and.1's.)
it EIGHT STOCX SIZES = -

*“Aiiphallanstve Bulletin together with details of Assocved Covers
_ sl Clamps. with design data will be sent o manufacturers on request.

BriTisH RorLa LiMIiTEDp .
MINERVA ROAD - PARK ROYAL * N.W.10 * H/Licoden 4322

.

oOSRe

RADIO MATERIALS

We have had a long experience in the
manufacture of all kinds of Cables and
Wires, Static Condensers, Insulators
and Iron Work, Telephone Cords and
Copper Earthing Rods, for Radio use.

Werite for Leaflet M.108.

U.K. Regd. Trade Mark. D

BRITISH INSULATED CABLES LTD.

CABLE MAKERS AND ELECTRICAL ENGINEERS
Head Office:

PRESCOT, LANCS. Tel. No. PRESCOT 6571

NO RENEWAL

v

|

METAL FOR STRENGTH

S o
Send 3d. to Dept. W.W. for a copy of /
**The ALL METAL WAY’"’

Westinghouse Brake & Signal Co. Ltd., Pew Hill House, Chippenham

www americanradiohistorv com
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"FOR LOW LOSS AND
PERFECT STABILITY

MmrreTeeer e

THE PIONEERS OF LOW LOSS CERAICS are

still in the forefront in the development of radio-
frequency ceramics.

U.l.C. Ceramic parts, coil formers, valve holders, trimmer
bases, bushings, etc., offer the following advantages :

Low dielectric loss. Dimensional accuracy.
Complete stability. Unaffected by temperature
' and humidity. '
Full details and advice gladly given

. , =

Please note ncw

address and
Telepfons mumber 12-20 LAYSTALL STREET,‘RON, E.C.1.
'Phone : TERminus 7383. ‘Grams : CALANEL, :MIMDON '
CONTRACTORS TO G.P.0. AND GOVERNMENT DEPARTMENTS. ON A.L.D. APPROVED LIST.
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