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Regd. Trade Mark
MEANS ACCURACY

50-range Model 7
Universal AvoMeter

The Model 7 Universal AvoMeter r_[:le world-wide use of “AYO " Instruments is
(iltustrated) is a compact combination - ] . ) .
electrical measuring instrument of Sll‘lklng testimony to their outstandmg versatlllty,
B.S. 1st Grade accuracy. Its 50 ranges ’

cover A.C. and D.C. amperes and
volts, resistance, capacity, audio-
frequency power output and decibels.

precision and reliability. In every sphere of

No external shunts or series resistances. electrical test work—laboralory, sllop or oul on
Protected by automatic cut-out against . q .
damage through overload. a job—they are appreciated for their dependable

accuracy, which is often used as a standard by

_ which other instruments are judged. There is an
Orders can now only be accepted which
bear a Government Contract Number and
Priority Rating. test.

“AVO” Instrument for every essential electrical

Sole Proprietors and Manufacturers :

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd., Winder House, Douglas St., London, S.W.1|
Telephone : ViCtoria 3404/8
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DELAFLEX e

SLEEVINGS

De ?m Rare imﬁulutwn ﬂmutw

IMPERIAL HOUSE+84 REGENT STREET- LONDON W I - TEL REGENT 290!

: for the

and all
indluding

SERVICES | "
PUBLIC ADDRESS PURPOSES

FACTORIES, WORKSHORS,
CANTEENS, EfC.

A

(. ‘ ;
v (4 < \WNPUSTRIES, LTD.
LOUDSPEAKER ¢&- EPHONE ENGINEERS “WEMBLEY, MDX.
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OLUME CONTROL. We don't really claim that
Dubilier Volume Controls will deal with thai problem.
Nobody's found an answer to crying babies yet. But for all
radio and electronic circuits they are probably both
H?.I‘k!gR mechanically and electrically the most reliable volume
g controls produced. Small but robust, they cover ratings from
1 to 2 watt. There is also a model TYPE CT. specially
designed for tropical conditions.

The nameis ... Dubilier

CRC.p



STATIC TWO-DIMENSIONAL
visual delineation of any recurrent
law. Y

RELATIVE TIMING OF EVENTS
and other comparative measure-
ments with extreme accuracy.

]
PHOTOGRAPHIC RECORDING
of transient phenomena.

]

SIMULTANEOUS INDICATION
of two variables on a ¢ommon
time axis.

INDUSTRIAL INDICATING and TESTING afford in-
creasing scope for the Cathode Ray Tube as the only
device with the above inherent features, of which the
last is unique in the Cossor DOUBLE BEAM Tube.
The Model 339 Cossor Oscillograph thus equipped
is invaluable on all problems of research, production
or operational testing, when the effect examined is
applied as a voltage. When recurrent the traces are
studied visually and when transient are recorded
photographically, using Model 427 camera.

A. C. COSSOR L.,

INSTRUMENT DEPT.

Cossor House, London, N.5

'Phone : CANonbury 1234 (33 lines).
'Grams : Amplifiers Phone London,
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WIRELESS

WORLD

APRIL, 1945

HEWLETT - PACKARD

LABORATORY
INSTRUMENTS

FOR SPEED AND ACCURACY

HALF BANDPWIDTH &
Tob A0 DBXE, W AL
KN

- SR K

ELECTRONIC ENGINEERING
SERVICES LIMITED
24 Stanley Road Heaton Moor
Stockport
SOLE BRITISH DISTRIBUTORS

S technical specialists in

Waxes, our Research
Department is at your dis-
posal. Do not hesitate to
consult us. Our Waxes are
used and recommended for
Service components.

L=~ I~

vual

e N

A.1.D. AND C.I.LE.M.E. TYPE APPROVED
FOR

ARCTIC AND TROPICAL CONDITIONS

ASTOR, BOISSELIER
& LAWRENCE LTD.

Sales Department:
NORFOLK HOUSE, NORFOLK ST., STRAND, LONDON, W.C.2
Telephone: TEMple Bar 5927
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Yysense

WORLD’S LARGEST RADIO
COIL MANUFACTURERS

RADIO FREQUENCY INDUCTORS
INTERMEDIATE FREQUENCY
TRANSFORMERS

RADIO FREQUENCY COIL

HOKES
MICA COMPRESSION
CONDENSERS
AIR DIELECTRIC CONDENSERS
MICA MOULDED CONDENSERS
SICKLES SILVER CAP
CONDENSERS
GANGED PERMEABILITY TUNING
COMMUNICATIONS EQUIPMENT
F.M. EQUIPMENT PARTS

EQUIPMENT

The F. W. SICKLES Co.
CHICOPEE, MASS., US.A.

s Ully

""ELAT"

RAYTHEON
HEARING AID TUBES

Thor it Inside a dellcate ring, they are so
small ; but they are mighty in dependable
rcrformanu for hearing aid apparatus.

ong lived with low battery drain, RAY-
THEON Flat hearing ald tubes give quality
performance for electronic hearing aids.

PRODUCTION CORPORATION
HEARING AID TUBE DIVISION
Newton, Massachusetts.

e

WIRELESS WORLD

ARMY-NAVY ““E" WITH STARS Kingsley Road, BIDEFORD,
'Awn;dod all four Divisions of Raytheen N. Devon
°r 'y d E 11, n F' d 1 L

P.R.MALLORY & CO. Inc

ALLORY

VIBRATORS

ARE ALWAYS DEPENDABLE

That’s the Poimt l
of MALLORY |
“Know How” j

<,/
f e —

Contacts In a vibrator take a lot of punishment.
They must operate under widely varying
conditions of temperature and must ' make
and break ** 115 times 2 second. Small
wonder that alert engineers think of contacts
first when selecting a vibrator !

For over 20 years, Mallory has been Industrial
headquarters for every type of electrical
contact. It has Introduced new contact
compositions . . . evolved better designs
. .. formulated Improved surface finishes.

As a result of this wide experience, Mallory
equips its vibrators with special grade
tungsten contacts which are cut in its own
plant from material made to its own speci-
fications. They give longer life, are subject
to a minimum of erosion and transfer.

Mallory Is ready to apply its special vibrator
* know how ' to your specific applications.

P. R. MALLORY & GO. INC.

INDIANAPOLIS, INDIANA,
U.S.A.

Radio and Electronics Division

ALSO
*“ MYKROY * CERAMIC
INSULATING MATERIALS

GENERAL ELECTRONIC
VACUUM CONDENSERS

FOR THE FUTURE

These Manufacturers will help solve your
post-war problems.

Register your name now for full details which
will be sent you when supply conditions again
permit.

FRANK
HEAVER

LIMITED

=

VICTORY
PRODUCTION

TYPE 2600 MIDGET
VARIABLE CONDENSER

HEN the mission of complete vistory

is accomplished, General Instrument
will help ** Win the Peace ** by making
the best use of still greater knowledge
and experlence In the manufasture of
variable condensers and drives.

THE GENERAL INSTRUMENT
CORPORATION
ELIZABETH, N.J., US.A

'WO-WAY radio

communica-
tion systems, like
the plastic-cased
beauty lllustrated,
are one of the new developments leading
industrial designers are thinking of to
speed the work of a busy post-war world.
Applications of this compact, plastic-cased
* walkie-talkie * are almost unlimited.
Naturally, this is only one of thousands
of uses plastics will be put to after the
war, but it will serve to remind you that
post-war planning is being done . . .
Kurz-Kasch designers, engineers, tool-
makers and Iders . . . speclalists for
a generation in plastic planning and mould-
ing will help you with your problems.

A

KURZ-KASCH INC.

Pianners and Moulders fer the Age of Plostics

DAYTON - OHMIO - US.A.
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HE WANTS TO BE IN RADIO

Who's interested in the future of the radic
industry? We are. You are. So are many
hundreds of men now fighting.

And so — without thinking much about it —
are the millions of listeners who will depend
on the service they get when the war is over.

The policy of Ultra — and we hope of the
great majority of radio manufacturers and
dealers — is to equip themselves as worthy
and constantly improving servants of an
enlightened British public.

During the war our slogan has been ** Listen-
ing Must Go On.” After the war it will
survive as ** Listeners Shall Be Served,” and
we are looking forward to a close co-
operation with retailers, old and new, to
make this materialise.

ULTRA RADIO

MORE THAN A SET
— IT’'S A SERVICE

Ultra Electric Limited - Western Avenue - Acton W.3

ELECTRIC ARC WELDERS for 6 or 12 v. battery. 15in. long with generous length

APRIL, 1945
M.R. SUPPLIES

are able to supply immedistely from present stock the following first-class and
brand new RADIO, ELECTRICAL AND TECHNICAL EQUIPMENT. All prices nett.
BATTERY CHARGING EQUIPMENT, comprising 8.T.C. Metal Rectifier for 6-amp.
delivery and assoclated Mains Transformer, primary 200/240 v. and secondary
tapped for 6 and 12 v. charging at full 6 amps., the pair £4.19.0 (Carr. 2/6). Here
ia your opportunity ! Sultable Rheostat, if required (4 ohms 5 amps., 10 ohms 3
amps. or 50 ohms 1.5 amp. Please state which). 25/-,
STEP-DOWN MAINS TRANSFORMERS, prim. 200/240 v., sec. 7, 11 and 15 v.
at 2 amps., 20/-. Prim. 200/240 v., sec. 22 v. 2 amps., 18/6. Prim. 200/240 v.,
sec., 5, 12 and 17 v. at 6-amps., 49/6.
SLIDING RESISTANCES (additional to above), 100 ohms 1 amp., 200 ohms 0.7
amp. and 400 ohms 0.5 amp., any one, 25/-. Aleo 225 ohms 1 amp., 35/-.
STAGE DIMMERS, controlling stated load from full-bright to black-out. With
screw motion and handwheel. 1,000 watts, £8.17.8, 1,500 watts, £8.8.0. (We
cannot despatch).
POWER PACKS. Operation from 6 or 12 v, battery and suitable for mobile ampli-
fier or radio. Fully smoothed delivery 320 volts 80 m.a. Size 10 by 9} by 7 inches
overall, weight 22 Ibs. Complete with plug-in vibrator and U.52 valve, ready for
use (except 2 small fuses). #£8.17.8. (Despatch 7/6.)
MILLIAMMETERS, by prominent London maker. High-grade precision moving
coil instruments, reading 0-1 m.a., the ideal basis for combined instrument. Flush
mtg., 2} inch, 52/8. 3} inch, 87/6.
CENTRALAB VOLUME CONTROLS, useful range. Less switch, 1,000, 3,000,
10,000, 50,000, 100,000 and 500,000 ohms, any one, 3/11 (45/- doz.). With switch
{few only), 250.000 ohms and 1 megohm only, 8/- each.
HEAVY DUTY OUTPUT TRANSFORMERS. Handling 25 watts A.C. at high
fidelity. Tapped prim. and sec. with P.P. and providing 11 ratios from 12/1 to
75/1, finished brackets and terminal panels, weight approx. 10 lbs. There is no
better O/T. B9/6. (Despatch 2/-.)
VITAVOX 12-inch P.M. SPEAKERS. Model K12/10, handling 10 watts. 15 ohms
coil, Ticonal high-flux magnet. The speaker for the wgh-ﬂdellty enthusiast. £7.
(CarT. B/-.)
GRAMPIAN MOVING COIL MICROPHONES, in square suspension frame with
mounting boss, £4.17.6. Also small supply of same make Senior model for highest
quality work. Handsome all-plated instrument with local on-off switch and quick
release, £7.15.0. ROTHERMEL PIEZO-CRYSTAL MICROPHONES. The original
and famous 1).104 in plated housing with suspension rings and 6ft. screened cable,
.5.0. MICROPHONE STANDS, all chrom. Table, extending, 29/8. Floor,
collapsible, 45/8. Cradle for D.104 only, 8/= extra.
MINIATURE P.C. MICROPHONES (Rothermel). Deaf-aid type, 13in. dia. Insert
type, with no front grille, 29/6.
HEADPHONES, new light-weight model, with headband, 4,000 ohms, 21/6 pr.
G.E.C, PROJECTOR. SPEAKERS, with 42-inch all-metal Horn and P.M. Unit (15
ohme). 10-watt, £10.5.0, 12-watt (Type A Unit), £12. (Carr, 7/6).

of tough rubber cable with clip, two carbon electrodes, 35/-, (Spare electrodes,
1/- each.)

8.T.C. TOGGLE PRESSES. Double-acting, precise tool for pressing work in many
trades. Both models again in stock. Senlor (1} tons pressure), £30. Minor (0.8
ton pressure), £23, ex this address.

Please jnclude sufticient for packing/postage, where not stated.

M.R. SUPPLIES, 68, New Oxford Street, London, W.C.1
(Telephone : MUSeum 2958)
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SECTIONAL STEEL

RADIO MASTS

Send for Cotalogue wg33o
TYBURN R2- EROINGTON

POLES L™ EiRMINGHAM 24
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If your set is on the shelf because of valve
trouble, you will be pleased to hear that
in spite of heavy service demands the
Government is releasing more MAZDA
Valves for civilian radios.

New Mazda Valves in your old set,
whether it is completely out of action or

only showing symptoms of wear and tear,

will make all the difference.

Your Dealer has details of all available
types of MAZDA Valves, but in case of

difficulty please write to us.

MAZDA

RADIO VALVES

THE EDISON SWAN ELECTRIC CO. LTD., @ 155, CHARING CROSS RD., LONDON, W.C.2.

R.M.26.
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Technical Reasons Why

y @E-RSTIN
MUILFTICOR OIDER

Is the Finest Cored Solder in the World

| Three Cores of Flux ensure flux con-
tinuity. Nc lengths without flux are
wasted. Consistent high quality joints
are obtained with comparatively unskilled
labour. Exactly the correct proportions
of solder to flux are provided. Separate
fluxing operations are obviated and no
extra flux is required. The three cores of
flux being evenly distributed over the
cross section of the solder provide thinner
solder walls than otherwise. This gives rapid melting and
speeds up soldering. The flux does not tend to run out of

3 CORES
OF FLUX

the cores ; so there is always a supply available for the next
joint.

The utmost economy of solder and flux is achieved.

Ersin, contained in the three cores of Ersin

Multicore Solder, is the fastest non-
) corrosive flux. Possessing all the non-

corrosive advantages of rosin, it enables
*/ joints to be speedily made on oxidised
or ' difficult " surfaces such as nickel.
Ersin not only avoids oxidation during
soldering but removes surface oxide
already present—this is particularly

S : advantageous in respect of materials that
have been in stock or apparatus that is being serviced. The
use of Ersin Multicore, with correct soldering technique,
avoids “ HR '’ or dry joints.

&

Ersin Multicore Solder is made in most

gauges between 10 and 22 S.W.G.
1O SWG | (128—028”) (3251—7109 m/ms). For

general radio and electrical production
., and maintenance |13 and 16 S.W.G. are in
22 SWG | most demand.

Double actual size.

Five alloys of Ersin Multicore Solder, made
from virgin metals, are available—all
antimony free. Under present circum-
stances 45%, tin and 559, lead is the
most widely used ailoy.

Virgin
Tin & Lead

Technically, Ersin
other cored solder.

Muiticore Solder is far superior to any
A practical

laboratory or production test | Single reel rate nominal
will demonstrate this and show 1 lb. reels.

you that it is the most economi- 13 SWG - 4/10
cal solder to use. The majority 16 SWG - 5/3

of British and overseas manu-
facturers already enjoy the
advantages of Multicore. |If
you do not, and are engaged
upon Government contracts,
write for further technical
information and free samples.

MULTICORE SOLDERS LTD. Commeonwealth

ouse

New Oxford St., London, W.C.1 Tel. : CHAncery 5171-2

Above prices subject to |
usual trade discount.

# cwt.—ton lots at bulk
rate. 6d. cartons for home
use, available at most
good radio and electrical
dealers, ironmongers, etc.

LOOKING
AHEAD

The day that hostilities cease may be

a little late to start deciding who shall
supply the Transformers and Chokes
for your post-war product.

Why not let us have a rough idea
NOW of what you will want, and let
us submit suggestions and proto-
types ¢

Just at the moment we are extremely
busy making hundreds of thousands
of transformers for the battle front,
but we are able to devote a certain

amount of thought and planning for
post-war,

Installed in our new factory is the
very latest in Coil Winding Machines,
vacuum impregnating plant, test
equipment, and everything necessary
for the production of the finest
transformers that are made.

Drop us a line and let us show you

the latest fashions. You are bound
to be interested !

mnnE' TRANSFORMER CO.LTD.

MOXLEY ROAD, BILSTON, STAFFS,
Telephone : BILSTON 41959-0

BUILT BY SCIENTISTS FOR SCIENTISTS.

WEGO CONDENSER CO.LTD.

BIDEFORD AVENUE -PERIVALE -GREENFORD-MIDDY.
TELEPHONE :PERIVALE 4277
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Intensive research and experiment by scientists
and technical experts in collaboration with the
service departments, have resulted in important
developments in design and technique. To-day
the output of Osram Valves is devoted to the
war effort. But Osram Valves for maintenance
. of existing equipments are available. Consult
4 your usual supplier.

One day — perhaps soon — the progress
and developments that have been made
will be of the greatest interest and
benefit to all. Then 3t will be, over to
you — over !

sTa
Om

Adw. of The General Eleciric Co. Ltd., Magnet Houwse, Kingsway, London, W.C.s

LA i
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’

to beat
the big drum
about

‘ No, we're not at all modest about the ** Universal
Fifteen ™’ . it’s a fine job—we're proud of it—and
we want you to know it. Made in the R.S. tradition
of quality first, the design of the ** Universal Fifteen ™’

| both electrically and physically has proved to be one
of the most efficient ever produced in portable P.A.
Equipment. And it is
**portable’’ in the fullest
sense of the word for it will
operate on any mains, either
ACor DC, and at any voltage
from 200 to 250! Write W§
now for fullest information. 4

.
\Rs Zo
° .W

R.S. Amplifiers Ltd., 3-4 Highfield Road, Shepperton, Mdx.
i Teleph : Walt Thames 1019

How much can you
condense a condenser

/”//7 et londensers

Midgets in size but giants in performance
are these U.I.C. Miniature Condensers.
Especially suitable for use in the latest
Service type miniature radio transmitters
and receivers, they are efficient and de-
pendable under all climatic conditions. Made
to specification K.110. Type approved. Full

details on request.

UNITED INSULATOR €O. LTD. A Stgqnal Generator
12.22 LAYSTALL 8T, LONDON, E.C.1 0/7”””5””/[/&;/4”

Tel : TERmI: 7383 (S lin G ¢ Calanel, Smith, London
« inus 7383 (S tines) - Grams & Calans : RANGE: 100 Kc. to 30 ms.

R.F. OUTPUT : | pV. to 100 mV.
THE PIONEERS OF LOW-L0SS CERAMICS ‘ Full details” sent upon application.

ADVANCE COMPONENTS LTD.
BACK RD. SHERNHALL ST. LONDON. E.\7. Je/: LARKswood 4366 7
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¢ LINAGLOW LIMITED ¢

T.R.F. “3-WAVEBAND 4.VALVE
CONSTRUCTORS KIT, 17-2,000 m.

A 1 coils, short wave reception
(the special coils used in this circuit give a performance
equal to a superhet), 4} watts output, complete with loud.
speaker, all parts, wiring and theoretical diagram—nothing
extra to purchase. Chassis dim. : 12in. x 8in, x 6in. to top of

dial.  200/250 v. A.C.
Including Tax. 11% Gns'
Case and packing, 5/- extra.

MAINS TRANSFORMERS. 350/0/850. 4 v. 6 amp. C.T.,
100 m.a. Heavy Laminations, pre-war !'.(K:l\
350/0/350, 6.3 v. 3 amp. C.T.,

2 amp. 100 m.a., each 32/6.

LOUDSPEAKER TRANSFORMERS. Pentode Output
Midget Multi Ratio 60:1, 8v:1
Multi Ratio, 40:1, 60: 1, 80: 1, and push-
12/8. Pentode Output 12 15 ohms 100

4

,48:1,
. : - 15 6. 1 Inter-
vnlve, 10/6 Push-Pull Uutput 20 watt. 4,
Pri

0-0-4,000
imary. 2.5, 7.5 and 12/15 ohms. Secondary, 25/-,

— REVOLUTION
] COU NTERS

0-899 WITH GEAR
DRIVE AND GEARS,

3/6

o) B

LOUDSPEAKERS, 3 ohm Voice Coil. 6}in. Celestion,
with transformer, 30/- ; 8in. Rola, 19/6 : 8in. Goodman,
22/6 ; 10in. Maina Energised, 250, 500 and 1,200 ohms,
85/~ ; B.T.H. Model R.K. 10in. Mains Energised Loud-
speakers. 1,000 ohms field, 15 ohms speech, weight 28 1bs.,
reconditioned as new. ldeal for P.A. work, £6.6.0. See
transformers above to suit.

AERIAL AND OSCILLATOR COILS. Best D.8.C. wire
wound, colour coded on bakelite formers. Short, Medium
and Long Wave, 16/50 m.; 200/550 m. ; 1,000,2,000 m.;
with circuit diagram, 15/ the set.

LF. TRANSFORMERS, 465 K.C.'s. lron-cored Litz
wound, alumiuium can. Limited quantity. 17/6 matched

palr, /@ each.

8.M. & L. T.R.F. COILS. Phillips, best quality in screened
aluminjumn cans, 1751, 200/585, 725/3,000 metrea. (These
coils equal to performance of superhet), Complete wlth
cireuit diagmm. 9/6 the pair.

AERIAL COILS. Aluminfum screened
l'hillips, 200/585 725/2,000 metres, complete with circuit
diagram, 2/

WAVE CHANGE SWITCH to suit all ahove coils, 5/9 each.
WANDER PLUGS, in 2 colours, 3/- per doz.
ELECTRIC SOLDERING IRONS. 60 watt, 200/250 v.
AQ/DC, chrome plated. Usually 13/9. 9/6.

EENED INTERLACED FLEXIBLE MICROPHONE
ABLE. Twin 6 yards for /0. Single, 1/~ per yard.

SERVICE KITS

81, 1 8-mfd. 400/500 v. Electrolytic. 12 each assorted
Tubular Paper Condensers, Carbon Wire End Resistors,
Silver and Moulded Mica Condensers. New, ex-
television, 10/9.

82. 1 8-mfd. 400/500 v., 1 32-mfd. 320 v. Electro-
lytics, 12 each Tubular Paper Condensers, Silver and
Moulded Mica Condensers, Carbon Wire End Resistors,
1 Volume Control. New, ex-television, 21/6.

83. 1 8-mfd. 400/500 v., 1 32-mfd. 320 v., 1 16 x 8 m{d.
400/450 v. Electrolytics, 25 each Tubular Paper Con-
densers, Bilver and Moulded Mica Condensers, Carbon
Wire End Resistors, 37/6.

84. 3 8-mfid. 400/500 v., 3 32-mfd. 320 v., 1 8 x R-mnfd.
400,500 v., 1 16 x 8-mfd. 400/450 v., 1 10x 10-mfd.
400/500 v. Electrolytics, 25 each Tubular Paper Con-
densers, Silver and Moulded Mica Condensers, Carbon
Wire End Resistors, 6 yds. sleeving, 6 yds” P.V.C.
Cable, 3 Tone Controls, 6 assorted Valveholders, £5

offer
UNIQUE OPPORTUNITY

to procure pre-war stocks of new
Radio Components including :

Milliammeters, Ammeters, Volt Meters, Moving Coil Type,
by Weston, Ferranti, etc.,, Browns and FEricsson Head-
phones. Push-pull intervalve and output transformers
Heavy duty I.F. chokes. Heavy Duty Mains Trans-
formern, H.F. Chokes. 1.F.'s, Aerial Coils. Clarostats,
Wire Wound Volume Controls. All above by P

ALL-WAVE SERVICE
SIGNAL GENERATOR

A.C. malns 200/250 v, 50 cycle. Range covers trom
20 M.C. to 100 K.C., sll tundamentally in 5 bands
without gaps. S/M Dial Direct calibration in fre-
quencies. Coarse and fine output attenusator. Internal
modulation 400 C/3. Iron-cored colls. The Generator
1s enure:ly. ;Jcmn‘e)d in heavy metai cabinet with
<l ndle, im., 10in x 10in.

it o £13 10 0

B.8.R., Pye, Eddystone, Varley, etc. Epoch Loudspeakers.
Advertisernent space available does not permit full details.
Please rnend for list.

ELECTRIC POWER METERS. As new, pre-war manu-
facture. 1/- in slot type. Suitable for electric fires,
cookers, etc. 1deal for boarding houses, hotels. Complete,
less locking key. Makers' price 70/-. Each 35/-.
WESTINGHOUSE METAL IFIERS, Type HI,
2¢ v. D.C. 10 m.a. Bargain, each 3/8. W.6, 25 m.a.,
5/@ each.

CATHODE RAY OSCILLOSCOPES

CONSTRUCTORS KITS

— Desiyned by
prominent well-
known radlo
engineer Al
parts supplied
theoretical and
practical wiring
diagrams and full
instructions  for
assembly and
operation.  All
pAartr new,
ex manufacturer's
pre-war stock.
{ Demonstration
model can be seen
| working. Specifi-
cation : Magnetic

i ) ) | deflection and
el | focussing. C.R.T.
L ~aa - 4 7m screen.

Multi-stage
ampliier and linear tilne base incorporated. Mains
input 200/250 v. 5t cycles. A.node potential 5,000 v.
Uscxllouope when completed is f

chassis form, mounted ou tubuhr

metal frame £22 17 6
/0 extra.

Case and packing,

VALVES. American types, at B.O.T. coutrolled retail
prices. For replacement purposes only. GF5, 12F5,
1246, 128F5, 1H5, 9/2; 5Y3, 1C5, IN5, 11/-; 6Q7,
12Q7, 11/7 ; 6F6, 6K6, bl\7 6L7, 1277, l?'!Jt. 36 1A7,
6V6d, 12/10 ; 648, 6B7, GSAT, 14/-.

Also British Valves at manufacturers List Prices. 6X3,
UU4, UU6, 11/-; HI4IDD, TDD4, 11/7; AC/VP2,
CL4, EF39, KTW61, Pen 45, 8P41, 8P42, Til, VP41,
12/10 ; D1 diode lin. Peanut valve with valve holder.
12/10 ; ECH3, FC13, X683, 1243, 2525, 3574, 14/- ;
Pen®, EL35, Pen 46°, U21, 18/3 ; prices include Purchnse
Tax. Add 3d. per valve poat.

* Post Office permit necessary.
VALVEHOLDERS—AMPHENOL TYPE. lnternational or
English Octal, chassis mounting, 1/- each. 10/8 per dozen.
English Wafer type, 4+, 8-pin, 6 for 2/6.

LOUDSPEAKER FRETS. Coppered brass, 14}in.x 9}in.,

8/9. 8ilk covered, 12in. x 9in., {in. ply, 6}in. hole, 4/8.

LINE CORDS. 3-way heavy duty, .3 amp., 360 ohms,
9/6; 480 ohms, 13/8 : 600 ohms, 15/9; 2-way, 360

ohins, 5/@ ; 480 ohma, 7/6 600 ohms, 9/3."

WIRE END CARBON RESISTORS. 4 1 1 and 2 watt

manufacturers’ types. New, ex-television. Parcel of

100, assorted, 22/8.

wms WOUND RESISTORS. 50-15, 000 ohms, J-watt
1/9 each. 10-watt type, 2/3 eac!

HAINS DBOPPEB RESISTORS, .2 lmp 950 ohms, with

fixing feet.

[}

TUBULAR PAPEB CONDENSERS, 350/500 v. DcC.
working. New, ex-television, .0001, 3/-; .0025,
02, 7/-; 04, 8/-; .08, .10~ ; 25

per Parcel of 50 usorted 22/6
STRIPLIGHT METAL REFLECTORS. Made from heavy
gauge steel, 14in. long, complete with two B.C. lamp-
holders, less lamps, 10/8 each.
RADIO MECHANIC'S EXTRA LONG-NOSED PLIERS,
ex-Uovernment stock, re-conditioned like new, excep-
tionally cheap, 8}in. long, 10/6 each.

N.B.
Owing to depleted stafl, we can only accept Cash with
order. No C.0.D. Delivery 14 days.

RADIO MECHANIC'S SIDE CUTTERS, ex-Government
stock, reconditioned like new, exceptionally cheap, 4/8 each.
HIGH VOLTAGE BRAIDED SLEEVING. 1 and 14 mm.,
first-class quality, 3/6 per dozen yarda.
P.V.C. CABLE. 14/36, Red, Green, Blue,
Black. 2/- per dozen yards.
ENAMELLED COPPER WIRE. 1 1b. spools,
B/~ per spool.

VOLUME CONTROLS. 1, 5, 10, 20. 26, 50 and 100 thousand
ohms, 1, {, 1 and 2 meg., without awitch, 4/9 each. As
above with switch, 8/8 ; 100,000 ohms, } meg., Double
Pole Switch, best American, 7/6 ; 2,000 ohm only, wire
wound, 3/-; 1,000 chm ounly, carbon, with screw adjust.
ment, 1/8 each.

TUMBLER SWITCHES. 2-way, ex-Government contract,
5 amp., exceptional value, 1/9 eac
L.F. SMOOTHING CHOKES. Finest quality, 20 and 60
henries, 150 m.a., 16/9 each

UNIVERSAL RAZOR BESISTOBS. l-‘inhhed In bakelite
case, 2-pin mains
type of electric razor.
100/110 v., 10/8,

VA EIABLE CONDEISEBS 2-gang (small), .0005 ceramic
with trimmers, fixing feed, alow motion drive, dial frame
and pointer. 17/9. 3.gang .0005 ceramic insulation
with slow motion drive, pointer and dis] frame, 12 8.
4-gang 0005 ceramic insulation. Special offer, 7/9 each.
SUPEB!OB QUALITY KNOBS. Ex-television, suitable
For }in. spindles with grub acrew. 1gin. 1/3
each, 2in. 1/9 each.

PICK-UP HEADS. QGarrard type. Finest quality Plezo
Crystal. Complete with screened lead and needle screw,
£3 7 8 each, including Tax.

SYNCHRONOUS MOTORS

200/250 v. A.C. 12 m.a.,
suitable for electric
clocks, etc. Bupplied

e 97/
RELAYS

Complete with circuit
breakingswitch,
200/250 v. A.C. 60/80 v.
D.C. 300 m.a. 15 7/6
amp. switch. Each
RELAY AND METAL RECTIFIER AND MAINS TRANS-
FORMER complete. Input 200/240 v. A.C, Output, 12 v.
D.C. 150 ohm, 20 m.a., 35/-.

VIBRATORS, 4-pin 6v., best quality American, 15/6.

““LIBERTY SIX’ ALL-WAVE
6-VALVE CONSTRUCTORS KIT

16-50, 200-560, 1,000-2,000 metres.

Yellow and

30 s.w.g.

every
Drops voltage trom 200/250 v. to

A SUPER-SENSITIVE & SELECTIVE CIRCUIT
HUNDREDS OF SATISFIED USERS.

Brief Specification ; Frequency Changer with two valves,
separate Oscillator, six tuned circuit, 465 K.Q. iron cored
I.F.'s. Separate tone and volume controls, 5-watt output,
8in. P.M. speaker with baffle and output transformer, all
valves, chassis, Practical and Theoretical diagrams, Parta
List, Nuts, Bolts and Wire, ready to assemble 200/250
volts A.C. Including purchue tax. 16 gos

As above with the addition of Magic Eye Tnnlnz Indicator
and parts. 17 gns, Case and packing 5/

2 HIGHGATE HIQH 8T., N.6.
‘Phene : MOUntview 9431

@ CALLERS to Show Rooms, | LINAGLOW LIMITED

HOURS OF BUSINESS : Mon. te Fri.
9 a.m. to 5.30 p.m.

Nearest Tube— Archway

¢ POST_ORDERS to Dept M.0.38

¢1 HIGHGATE HIGH STREET, N.G.
‘Phene : MOUntview 9432
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DIALS

AND KNOBS

RAYMART precision dials are noted for
their accurate workmanship and non-
reflecting satin finish.

TYPE TXJ. 23§ Dial, graduated 0-100,
complete with indicator .... each 311
TYPE TXD. 4° companion Dial to TXJ
with indicator, graduated 0-100  each 5/9
TYPE TXW. 23" special Dial, without
knob, but having solid metal boss and
intended for use with our slow motion
drive and dial locking dewvice .. each 3/=
TYPE,TXO0. 2}" Dial, graduated 100-0:
with no skirt on knob of thia dial. each 33
TYPE SMD. We manufacture a slow motion drive with dial cursor and locking devh:'.=
for use with the TXW, but #t can be used with any of the other dials excepting the TXS
This drive works on the edge of the dial by frictivn, and there is a dial cursor and lock
operating at the top of the dial. The price of the complete assembly, with Type TXJ

Knub/ig «.......c..ocvnuens R . .... pereset 3,8
i KNOBS.—3” black bakelite Skirt Knob, as used on TXD Dial........... each 27
244 * Black bakelite 8kirt Knob, as used on TXJ Dial.................. each 1/11
TYPE TXT. 1{° RBlack bakelite Knob, similar in design to knobs used with TXD
and TXJ Dials, but without skirt. Takes {" spindle . .. each 8d

MICRO-VARIABLE CONDENSERS
Send for details of our full range.

9 NOTE:
Please include post-
age on all orders
| valued under 5/-.

L CRAFT A CREED

48 HOLLOWAY HEAD, BIRMINGHAM, 1

Telephone : Midland 3254

The confidence engendered by the worth and
performance of any product quickly becomes
synonymous with its name. In the world of
Mains Transformers for example the name Gardner
has long been recognised as a symbol guaranteecing
not only the intrinsic value of the component, but
its fitness for purpose as well. This is possibly one
reason why our whole production has already been
‘earmarked’ for vital work and supplies for
ordinary purposes are not at present available.

ARDNERS

DIO LIMITED
O0RD o (HRISTCHURCH o HANTS

i = 9
) | gl Telegr: ’ms:!

ans Chrisldﬂ'ﬁh

The finest rectifier
we know how to build

Thousands can—and wili—testify that fifteen years ago
we built rectifiers that are still giving efficient service . . .
and yet to-day we are producing better rectifiers than we
could have built even a year ago.

The mass of accumulated experience enables us to continue
pioneering-new and advanced designs and the ' Westalite "'
selenium compound unit is the direct result of years of
steady progress towards even better rectifiers.

MH[WESTINGHOUSE|®

METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO.,LTD,,
PEW HILL HOUSE, CHIPPENHAM, WILTS.
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A AN AMERICAY USES EIMAC VALVES

Final amplificr of typical PLACAL
ground station showing Eimac
2000 T valve, Ermac Vacuum Cone
densersand FimacRX 21 recufiers

Write for your copy of Electronic Telesis—o 64
poge booklet fully illustroted—covering fundo-
mentols of Electronics ond mony of its important
opplications. Written in loymon’s languoge.

Pan American World Airways, which has done
so much to advance the war-time goals of the
nation, has just announced a plan for a new
service to South America. Employing 4 fleet of
stratosphere planes, carrying 108 passengers,
flying at more than three hundred miles an hour,
Pan American proposes to take travelers from
New York to Rio de Janiero in less than twenty
hours instead of the present sixty-six hours,
charging $175 for the trip, as against the cur
rent rate of $491.

Pan American Airways and all its associated
and affiliated companies, which comprise the
P.A.A.World System, have been using Eimac
valves in the key sockets of all ground sta-
tions for a number of years.

Because of the extensive operations of
Pan American World Airways, these valves
have been subjected to about every test pos-
sible — altitudes; ground level; extremely
cold climates and high temperatures found
at the cquator; conditions of high and low
humidity; and in some instances, when new
bases are being built, perhaps somew hat
trying power conditions. The high regard
which P. A. A. engincers have for Eimac
valves is clearly evidenced by their continued
and more extensive use, as the years roll by,

The fact that Eimac valves are the number
one favorite of the commercial airlines is
important evidence to substantiate the oft
repeated statement that "*Eimac valves are
first choice of lcading electronic engineers
throughout the world.”

Follow the leaders to

EITEL-McCULLOUGH, Inc., 947 Son Moteo Ave., San Bruno, Calif.
Plants Located at: Son Bruno, California and Salt Lake City, Utah
Export Agents:

Frazar & Honsen, 301 Cloy $t., San Francisco 11, Californio, U.S. A.

\
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METERS

WE ALWAYS CARRY LARGE STOCKS OF METERS
FROM MICROAMPS. TO AMPS., VOLTMETERS A.C.
AND D.C., ETC. SOME OF THESE CAN ONLY BE
SUPPLIED FOR PRIORITY PURPOSES, BUT IN
ADDITION WE OFTEN HAVE INTERESTING NEW
AND GUARANTEED SURPLUS MATERIAL. AS
EXAMPLE :—

Howard Butler 0/3 milliammeters, flush mounting,
square face 2} % 21", panel hole, 2.9/16” diameter.
Movements are shunted, fundamentals vary

between 800 and 1,200 microamps.......ccceeeent each £1 2s 6d

SLOW-MOTION DRIVE

Eplcyclic drive, single ratio type, reduction 6/1. A
useful component with flange for panel mounting,

each 2s 9d

INDICATOR SCALES

Control indicators to cover receiver, amplifier and
oscillograph requirements, Circular white ivorine
scales, |}~ diameter, 3" centre hole for volume
controls, etc. Calibration and marking in black.
Available markings :

Volume. Tone. Freq. Coarse.
Mic. Gain.
R.F. Gain.
LF. Gain.

Hor. Shift.

Bass,

Gram. Volume. Focus.
Brilliance,
Ver. Shift.
Ver. Gain.

Treble.

Hor, Gain.

Freq. Fine,

Sync.

* Unmarked."””
Scales—each

6d

Black Pointer Knobs to match—each 6d

RELAYS

Designed for valve anode operation.

ance 15,000 ohms,

75 volts 5 mA,

45 volts 3 mA,
Contacts make and break 5 amps.

Suitable for carrier control relays, Morse recorders,

U3 0008000000000000000600000000000000CA0ACAAAN0AAANRN0000 each

D.C. resist-
Rated operating conditions
Lowest positive operation

12s 6d

14 Soho Street, Oxford Street,
London, W.I
Telephone : Gerrard 2089
We are avallable 9 a.m. till 6 p.m. for OFFICIAL business,

but please note our SHOP HOURS—I0 a.m. to 4 p.m.
(Saturdays 10 a.m. to 12 noon.)
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THE STATIC
CONDENSER Co. Ltd.

K Manufacturers of
STATIC '
CONDENSER S

TOUTLEY WORKS,
WOKINGHAM, Berks

Telephone: WOKIN GHAM 708
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A e e e
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in_their

an‘%_ture

THE SCIENTIFIC
VALVE
—

BRTSH e

| HIAC LIMITED. Greenhill Crescent, Harrow on the Hill. Middx. Phone"gg'gg‘
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SWITCH OPERATING PANEL

CENTRES OFFSET
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PROBLEM

The position of a switoh in the layout of a certain apparatus,
is suoh, that 'in order to operate it from the front panel an
unusually long operating shaft becomes neocessary.

In addition the speoial funotion of the ewitch makes it impos-

sible to guarantee the perfect alignment of the switoh centre
and the operating kmob during the period of operation.

SOLUTION

Replace the solid shaft with an S.S5.W. Remote Control Flexible
Shaft, capable of transmitting the required torque with a min-
imum defleotion. |

End fittings for ooupling the shaft to the driven and driver
oconnections oan be supplied from the extensive S.S.W. range.f /)

KW

A PAGE FROM THE If your copy of this addition to the SUPPLEMENT has not yet been received, may we

SUPPLEMENT TO THE TREATISE suggest that you cut out this page and place it in the correct position 7 Better still, of
course, send to us for the sheets to the SUPPLEMENT numbered SUPP. 1, (iv) (iii) (iv).

e is for insertion in the loose-leafed

This
TMA;‘!{E .n.n.txmLEiRE.HOTE CON:’ROL- These are now in process of being distributed to holders of the TREATISE,"a copy of
::.,'::;‘.'“ i cloarly indicated by the cop which is still available to those who can put it to good use.

THE $.5. WHITE COMPANY. LTO.. BRITANNIA WORKS, ST. PANCRAS WAY, N.W.l.
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That, of course, depends . . . Vague answers will not, however, suffice in
the field of electrical measurement. In communications particularly, modern
research and engineering demands of its test gear an ever-increasing exactitude
—and looks to the specialists, Marconi Instruments, Ltd., to provide it.

The measurement of precise performance in communications equipment and
their components is an intricate art, calling for a wide range of measuring
N instruments. And whatever the strides in radio technique, so too must the
scope of measurement develop.

The unique experience of the Marconi organisation—gained since the very
origins of radio—enables it to meet all demands, so that today, for the
indispensable tools of his trade, the communications engineer confidently
specifies Marconi.

MARCONI @INSTRUMENTS, LTD

ELECTRA HOUSE « VICTORIA EMBANKMENT. - LONDON +« W.C.2

" ﬁl‘??d ﬂ'@ FAMOUS FASTENERS

PUBLIC ADDRESS
LOUD SPEAKER || |

Ww.12 |

ALCOMAX MAGNET

NE of the first large
Speakers to be '
fitted with the new || |

ALCOMAX Magnet, giving enormous magnetic
flux with moderate size (127 x 6}7) and weight (9-Ibs.). || |

The entire unit is of robust construction to stand up HIGH TENSILE HEXAGON BOLT
to heavy input. Three distinct tests ensure the stapdard of Linread
Flux Density 11,500 LIST ?R cho 135/- ‘ Bolts. The first is checking of raw material, the
L (Priority Orders Only) second is specialised Quality Control during manu-
oy T WHARFEDALE facture, and the third, inspection of finished products,
* WIRELESS WORKS f Specialists in Cold Forging; Rol| Threaded Screws; Solid and
Speech coil imped Hutchi Lane, Brighouse, Yorks. Tubular Rivets; Nuts and Bolts in all metals; Small Pressings;

12/15 ohms  Phone »-Brighouss §0 ’@rams : WHARFDEL | Auto and Capstan-turned Parts.
RESPONSE CURVE LINREAD LTD., STIRLING WORKS, COX ST., BIRMINGHAM, 3.
f TELEPHONE No.: CEN. 3851 P.B.X

T TELEGRAMS: " LINREAD BIRMINGHAM."
1 1T London Office: Clifton House, Euston Road, London, N.W.l.
T Tele. No.: Euston 6385.

SPECIALISTS IN COLD FORGING

lh!OUiNiV
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CALLENDER'S CABLE & CONSTRUCTION CO. LTD., i'IAMIlTON HOUSE, VICTORIA EMBANKMENT, LONDON, E.C.4
All over the World
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WHEN the ¢jaws’ of a Spire Nut grip the thread of a
bolt, there’s no letting go. The whole assembly is held fast—as though a trap
had been sprung. And indeed that is exactly what does happen. A Spire Nut
tightens and locks itself, biting hard on the bolt thread. Send us along the
details (parts or drawings) on any light assembly job, and we’ll see if

Spire could make a better, simpler, quicker job of it.

—§g§ Yo,
- pj % A BETTER way of fixing

THAT’S Fixed THAT!———— %
The NP 164 is the simplest form of plate-type Spire fixing. It looks o
small and slim compared with  the hexagon nut and washer it replaces,
but it does the work of both of them more quickly, more firmly and
more permanently. In other words it saves weight and material but
increases security and simplifies assembly. No wonder that it is
increasingly used throughout industry.

Simmonds Aerocessories Limited - Great West Road - London - A Company of the Simmonds Group
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not be infringing patents.

§ENSHIVEINSTRUMENTS

Specialisingin the manufacturing of robustly
constructed sensitive Moving Coil and
Rectifier instruments, we are regularly

‘:“<«I{..\

cvorrs

supplying these with sensitivities as low
as 20 pA full scale in both Moving Coil and
Rectifier Types.

These instruments are also available as MODEL 350

3}” SCALE

MODEL 200

Thermocouple types as low as .25 mA 2" SCALE

full
pointers and Mirror scales are available on

scale. Spade type or Knife Edge
most instruments and illumirated dials can
be supplied on Model 400 and 500

instruments.

MODEL 200 MODEL 250 MODEL 250
2" SCALE 24" SCALE & 2}” SCALE

MODEL 400
4" SCALE

IMMEDIATE DELIVERY. For some time past we have been
carrying a small varied stock of most ranges of moving coil instruments.
We are able to give immediate delivery for urgent orders.

avlor

electrncol

|n/rrument/|Id

Please send your enquiries to—

TAYLOR ELECTRICAL INSTRUMENTS LTD. 72 5lolchh et iine cravis - SAvLna. Siou6H.
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The Isle that Grew from the Sea

A little land above the surface of the  achievements and the high reputation

sea ; white surf and leaning palms . . . of Philips products are broad-based
but underneath, out of sight, the on persistent research, skilled tech-
foundations go down deep and wide nicians, highly-developed factories
to the bed of the ocean. and 10ng-accumulated knowledge and
So, too, with great industrial organi- experience of the application of electri-

sations like that of Philips.~ Their  city to the needs of the modern world.

PHILIPS &

LAMPS x RADIO % X-RAY

COMMUNlCATlONS EQUIPMENT AND ALLIED ELECTRICAL PRODUCTS

PHILIPS LAMPS LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON. W.C.2 (100l
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Compelitive Broadcasting

HE well-being of every branch of wireless is
vitally affected by the progress of broad-
casting. It represents the ““big money "’

side of the art, contributing dircctly or indirectly in
dozens of ways to advancement in other spheres.
It provides incentive and funds for research to an
extent secondary only to war; the resulting de-
velopments find applications, sooner or later, in
other branches of wireless technology. No radio
industrialist, technician or trader, in whatever
branch he may be concerned—including the elec-
tronic offshoots of radio—can face with equanimity
the possibility of a decline in the influence of broad-
casting,

Before the B.B.C. Charter expires ‘next year,
decisions must be made that will profoundly affect
the future of British radio. No pains should be
spared to ensure that those decisions are the right
ones. It is indeed gratifying that so much impor-
tance is attached to the topic that many lengthy,
well-informed and serious discussions on the reor-
ganisation of broadcasting have been published in
the lay Press.

By general consent, the fundamental issue is still
whether broadcasting should be conducted and
financed as a monopolistic public service or as a
commercial enterprise supported by advertising
revenue. And, as a secondary issue, if it is to
be monopolistic, how can the supposed defects
of a monopoly —timidity and dullness _best be
overcome? How can the spirit of competitiveness
be infused into such an organisation?

Wireless World derives great satisfaction from
the almost unanimous rejection, by so many organs
of public opinion, of the idea of commercial adver-
tising broadcasting in this country. That seems to
be a truly representative decision, reflected in pub-
lications of such widely divergent political views as
The Times and the Communist Party’s booklet
“The B.B.C.”" As The Times said (February
12th): * British listeners have become accustomed
to the conception of broadcasting as a public ser-
vice.””  Commercial broadcasting might have a
temporary success through its novelty, but we are

convinced that its adoption would in the long run
restrict development.,

But, though we emphatically reject commercial
broadcasting, we hope and expect to see drastic
changes in the present system. Wireless World
has long held the view that the clement of com-
petitiveness is desirable, and, moreover, that it is
not incompatible with a monopolistic public ser-
vice. We are glad to see that view is quite widely
shared.

Some of the advocates of competition, inspired
probably by B.B.C. public pronouncements, seem
to think that the desired aim can be achieved by
encouraging ‘‘a healthy rivalry *’ between B.B.C.
Regional organisations. That, in our view, falls
far short of what is needed. Listeners in one region
will know little of what is being achieved in another
except when a local programme is relayed over the
National service.

Independent Broadcasters

A more interesting proposal is that put forward
by The Economist in a series of well-considered
articles published at the end of last year. Briefly,
the scheme provided for three independent broad-
casting concerns : one a public corporation like the
B.B.C., the second a co-operative enterprise,
governed by directors elected by its staff, and the
third a profit-making company providing its own
capital but not broadcasting advertisements. All
would derive revenue from a fixed proportion of
cach licence fee, and, in addition, each listener
would nominate the corporation of his choice to re-
ceive a further proportion of his licence fee. The
obvious objection is that the scheme would be
costly, almost certainly involving an increased
licence fee. Admittedly, Wireless World’s own
less ambitious proposal, put forward in October,
1942, was open to similar criticism. We advocated
two entirely independent ‘‘ Programme Boards '’
under directors responsible only to Parliament. It
seems inescapable that the stimulus of competition
must be paid for, but, in an art like broadcasting,
it seems to be worth something.
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TRENDS IN COMPONENT DESIGN

Review of a Wartime Exhibition

LTHOUGH the recent exhi-
bition of components or-
ganised by the Radio

Components Manufacturers Fed-
eration (under the auspices of
the Radio Industry Council) was
primarily for the purpose of show-
ing what is available for designers
of Service equipment, cven the
most  superficial examination
showed that many of the exhibits
will be directly applicable to
peacetime uses. Other compon-
ents embody new manufacturing
methods or techniques that are
certain to find wider applications
in the future. It is with these
ideas in mind that this short re-
view of the exhibition is written.

Top and bottom views of “Clix "’
type BoG valve-holder for all-glass

valves. The sockets are anchored

to minimise the risk of flash-over

between pins or breakage through
misalignment.

In addition, this description will
help to show, in greater detail
than has hitherto been permis-
sible, the manner in whigch the
British radio industry has met the
needs of the Armed Forces.

The importance and implica-
tions of two of the more obvious
trends of design—miniature com-
ponents and tropicalisation "’ —
need hardly be stressed. The first
will greatly widen the possible
applications of radio, while the
second should help in putting our
post-war export trade on a sound

foundation. A manufacturer who
can satisfy the exacting demands
of the Services should find it easy
to produce components capable of
withstanding any climate.

It should be emphasised that
the productions described in this
review are not necessarily com:
mercially available at the present
time, though doubtless many of
them—perhaps with modifications

will eventually become so.

Connectors and Switches.=—The
war has seen a wide expansion in
the number and types of multiple
plugs and sockets for intercon-
necting the various units in com-
munication equipments, and con-
siderable thought has been de-
voted to the effects of vibration.

Attention has been given to the
prevention of wire breakage at the
point where the multiple cables
leave the plugs and sockets, and
many types are now shrouded in
moulded rubber with a long
tapered extension to distribute
bending strains over several
inches of the cable. In the Pye
snatch plugs and sockets the con-
tacts are solid and are bonded
directly to the rubber.

So far as spring contacts are
concerned the problems of the de-
signer have been cased to some
extent by the remarkable proper-
tics of beryllium copper alloy,
which is the ideal non-ferrous
spring material. Its resistance to
bending fatigue is exceptionally
high and the temper of the metal
is unaffected by
soldering.

The perform-
ance of switches
has also been im-
proved by the use
of this new alloy.
Rotary switches
of the wafer tvpe
still appear to

A standard mov-
ing-coil  unit is
used both in the
microphone and
the earpieces of
the No. 10 headset
shown by Good-
mans.

hold the field for circuit switch-
ing, but there were also many new
types, including miniature snap
action plunger switches for oper-
ating safety devices, temporarily
inserting meters in supply lines
and a score of other purposes.

Valveholders have improved
considerably under the strenuous
conditions of war, and particular
attention has been given to the
question of securing continuous
contact under severe vibration. In
the *‘ Bericon’’ valveholder of
Radio Instruments, Ltd., for in-
stance, silver-plated beryllium
copper is used for the spring sock-
ets. The new all-glass technique
in valve manufacture has also
called for a revision of principles
in valveholder design.  Fully
floating sockets which may set at
different angles when wired with
heavy-gauge conductors have
given trouble by putting undue
strains on the valve pins. ‘his
has been overcome in the Clix
BgG valveholder by rigidly locat-
ing the soldering tag while leav-
ing independent movement to the
spring element of the socket. The
insulated body of these holders
may be cither Frequentite “R”’
or silica-loaded polystyrene, and
another interesting feature is the
method of fixing the metal saddle
or flange, which permits top or
bottom panel fixing in the same
diameter hole.

Acoustic Devices.—Thesc were
represented  mainly by

micro-




APRIL, 1945

phones and earpieces. The mov-
ing coil principle predominates in
both applications, chiefly on
account of its reliability, and, in
the case of the microphone, the
absence of the necessity for an
external source of power. Moving-
coil hcadphones have been found
to give better intelligibility
through the high background
noises prevailing in tanks and air-
craft, possibly because of the ab-
sence of peaks in the response
over the frequency range em-
ployed. Improvements in per-
manent magnet alloys and skill in
manufacture have reduced the
size of these movements to extra-
ordinary small proportions. In
the Goodman’s Type 10, for in-
stance, the moving coil is only
$in. in diameter and consists of

Wireless World

essentially a balanced armature
movement of high sensitivity in-
corporated in a typical telephone

(Right). Celestion
2}jin. speaker,
Model P2VO.

(Below). Com -
ponent parts of
the Goodman’s
No. 10 moving-coil
movement com-
pared with a safety
razor bladd. An
ingenious self-
centring magnet
assembly is em-
ployed and moisture
is excluded from
the diaphragm by a
thin polythene
membrane.

four layers of 46 SWG 1n a 0.032-
inch gap. The permanent mag-
net is less than rin. in diameter.

Another interesting earpiece
development was shown by Cos-
mocord. This consists of a piezo-
electric capsule moulded in very
thin plastic material and shaped
to fit into the ear. There is no
air passage and sound is trans-
mitted through the thin casing
so that the crystal element is
completely protected against the
effects of moisture.

Before leaving the subject of
microphones, mention should be
made of the Telephone Manufac-
turing  Company’s ‘“Sound
Powered Microphone.”” This is

hand set and designed to work
without batteries—a very desir-
able feature for marine use.

As far as domestic loudspeakers

are  concerned,

9

manufacturers

have so far formed only tentative
plans  for

post-war  models.

Thought is being given to the im-
provement of high-fidelity
speakers for use with quality am-
plifiers and also to the question
ol providing an cconomical and
acceptable standard of reproduc-
tion for post-war mass-produced
sets.  The probability that per-
sonal portables and other types of
miniature receivers will figure
prominently-in the post-war pro-
gramme has not escaped atten-
tion. The P2VO Celestion unit
with 2}in. diaphragm weighing
ouly 3% oz. is a typical example.
In the design of the Celestion
P6Q1 6in. loudspeaker the trend
towards smaller wireless sets has

been taken into account. Ad-
vances in permanent magnet
alloys have enabled a much

smaller magnet volume to be em-
ployed, and not only is the depth
of the unit reduced but the de-
sign of the chassis is such that
components can be mounted on
either side much closer to the
speaker axis.

Measuring  Instruments. — In

Comparison between the pre-war Celestion Model PM CDB (right) and the
new Model P 6Q1 speaker (left), showing reduction in space occupied.
Both units have 6 inch diaphragms.

1
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basic design meters do not appear
to have changed much, but one
or two novel features were noted.

The 2in. Ferranti meters, for in-

stance, have been produced in a
hermetically sealed case which

el

&F ouTreT
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A neon lamp serves both as an
insulation tester for condensers
and as a peak voltage indicator
calibrated for AC and DC above
50 volts.

Cables.—The use of increas-

Labgear ** Electronic Fault Tracer " for general testing and service work.

nevertheless retains an external
zero adjustment. A series of
these instruments were shown
working in an -aquarium with
" tropical fish to point the moral.
Even smaller types are envisaged
for the post-war period, and a
13in. model was shown with an
experimental Perspex front cover
designed to give a wider angle of
vision. Salford Electrical instru-
ments were showing an advanced
model of a general test meter for
voltage, current and resistance in
which an ingenious mechanical
interlocking system is provided
for the range switches. An auto-
matic cut-out, which can be reset
by a press-button, affords addi-
tional protection for the meter.
A useful test instrument for
the service bench was shown by
Labgear. This is known as the,
“ Electronic Fault Tracer’’ and
comprises RF and AF oscillators
which can be combined to provide
a modulated signal source, and
also a 1,000 c/s bridge for
measurements of  inductance,
capacity and resistance over wide
ranges. The oscillator valves can
also be switched to form a simple
det-AF receiver for signal tracing.

ingly high radio frequencies for
all purposes has stimulated the
cable industry to great activity
and the possibilities of new
materials have been exploited to
the full. The excellent diclectric
properties and low water absorp-
tion of polyethylene have secured
for it a dominant position as a
spacing material. Some examples
of terminated coaxial lines by Cal-
lender's Cable and Construction
Company were noted for their

Bercohm heavy - duty
vitreous enamel resistors
fitted with knife-blade end
contacts. Shown also
is the fixed contact with
clamping device, which are
also manufactured with
insulated fittings for metal
panels.

This
firm was also showing a series of
flexible joints for wave. guides.
The Telegraph Construction and

excellent  workmanship.

Maintenance
showing

Company  were
flexible coaxial cables
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with spiral thread, fin and disc
spacers in ““ Telcothene ™’ and
also balanced twin cables with
polyethylene insulation. For ex-
tremely high frequencies (of the
order of 1,000 Mc/s) solid poly-
ethylene dielectric is used, as the
discontinuities of spacers give rise
to  reflections. Semi-flexible
cables of this type were shown by
Callender’s and T.C.M.

Resistors.—Three distinct lines
of development can be traced in
the latest types of fixed resistors.
First, there is the general one of
“tropicalisation," secondly, the
expansion of the midget ranges,
and thirdly, the farther develop-
ment of the high-stability, close-
tolerance types. Whilst the first-
mentioned is largely a wartime
measure, so many advantages
attend this form of construction,
not only for overseas use after the
war but also for home consump-
tion, that it is to be hoped they
will survive the war period.

Protection is sometimes pro-
vided by totally enclosing the re-
sistor in an hermetically sealed
tube, as typified by the Dubilier
and Mullard tropical variety,
sometimes by a hard coating of
a protective material, as in the
Welwyn Electrical Laboratories
miniature vitreous enamel type
and the Bercohm series made by
the British Electric Resistance
Company. The alternative
method of enclosing the resistor
in a plastic moulding is adopted
by Erie for some of their latest
midget styles.

Vitreous enamel-wire-wound re-
sistors for heavy-duty purposes
are now being made by quite a
number of firms, prominent

-

among which are British Electric
Resistors, Erg, Erie and Painton.

Rheostats and Potentiometers,
— Excluding precision and labora-
tory-type variable resistors in
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which class abnormal values are
not uncommon, the production by
Reliance Manufacturing Company
of a 0.5 megohm wire-wound
potentiometer in a case under

Correction for non-
linearity is effected at
every 1o degrees of
rotation in the Colvern
cam-corrected 6}in.
potentiometer. Details
of the mechanism are
shown in the enlarged
section on the right.

notable

diameter is a
Although  ex-
tremely fine gauge wire has to be
used, precautions are taken in

3in. in
achievement.

manufacture to prevent any
lateral movement of the turns by
the friction of the moving con-
tact.

Potentiometers  designed for
continuous rotation, and suitable
for being driven by a motor if
required, were shown by P. X.
Fox. Toroidal windings are em-
ployed and it is claimed that the
linear accuracy is better than o.1
per cent. for all values up to
30,000 ohms, which is the maxi-
mum in this style.

An unusual type of precision
potentiometer in which any non-
linearity in the winding and
random variations in the resist-
ance of the wire itself can be
compensated for in individual
potentiometers has been devel-
oped by Colvern. The moving
contact is not driven directly by
the operating spindle, but is actu-
ated by a spring-loaded subsidiary
lever, the rate of rotation of
which is retarded or accelerated
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by the contour of a circular ramp
over which it rides. The contour
of this ramp is adjustable at every
10 degrees of rotation in the 64in.
diameter potentiometers and at
every 20 degrees
in the 3}in. dia-
meter models.
Resistance values
up to 100,000
ohms are obtain-
able in this form,
which is de-
scribed as a cam-
corrected poten-
tiometer.

A number of
laboratory - type
variable  resist-
ances, potentio-
meters and atten-
uators were shown by Muirhead
and Labgear,

Capacitors.—The latest im-
provements in fixed condensers
take the form mainly of reduc
tion in size and special methods of
manufacture to withstand high
ambient temperatures and exces-
sive humidity. In some cdses the
condensers are impregnated with
special waxes, whilst in others the
units were enclosed in light metal
cases hermetically sealed to ex-
clude moisture. The main in-
terest lics in the methods adopted
to seal the container, especially as
insulated terminals, or lead-out
wires, have to be provided.

The Telegraph Condenser Com
pany fit a resilient synthetic
rubber end-plug in the metal cases
used for ‘their latest range of
Metalmite paper condensers and
Picopack and Micropack minia-
ture dry-electrolytic condensers.
Metalmite tubular paper con-
densers vary in size from o.2 to
0.34in. in diameter, and in capa-
city from o.001 mfd. to o.1 mifd.
at working voltages up to 500 DC.
With body dimensions of 1 %in.
by 0.34in. diameter the Picopack
electrolytics are probably the
smallest of their kind. At one
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end of the range is a 20-mfd. 12-
volt working condenser, while at
the other there is a 1-mfd. 350-
volt type.

Ceramic bushes, with parts of
their surfaces metallised for sol-
dering into the container, are
used by Dubilier for terminal in-
sulation on their latest Nitrogol
range of condensers. Nitrogol is
a new impregnant having some of
the advantages of a mineral oil,
but, being less volatile, is far less
prone to creepage. It possesses
a high insulation resistance,
especially at high temperatures,
and so a considerable reduction in
size of a condenser for a given set
of working conditions is made
possible.

The range includes large capa-
city as well as medium capacity
condensers for operation at high
and low voltages. There is also
a number of sizes of flat conden-
sers with the connections brought
out through the sides to facilitate
under-chassis assembly. For ex-
ample, a 3 xo0.05-mfd. condenser
for 600-volts DC working is
assembled in a sealed metal case
measuring  2in x 2in. x ¥fin.  ap-
proximately.

British Insulated Cables have a
new range of tubular condensers

B.I. tropical pattern tubular con-
denser assembled in ceramic tube
with soldered-on end-caps.

assembled in ceramic tubes with
metallised ends to which are
soldered metal end-caps. This
exemplifies but another of the
several processes now adopted for
hermetically sealing condensers to
comply with what is described as
tropical specification.

Under chassis type
Dubilier Nitrogol con-
densers with side con-
tacts and ceramic in-
sulation, This is a
tropical style suitable
for use under conditions
of high ambient tem-
peratures.
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Almost all makers of fixed con-
densers have produced one or
more series of sealed miniature
condensers, some typical examples
being found among the products
of such firms as Bulgin, British
N.S.F., Dubilier, Erie, Hunt,
Mullard and T.C.C.

Variable = Condensers.—These
appear to have been subject to
fewer changes in construction or
in design than most other com-
ponents. Leaving out the special
patterns evolved to meet particu-
lar requirements the principal
changes are in the production of
some really miniature gang
assemblies.

The precision assembly work
needed to manufacture midget
variables of large capacity when
directed to the production of small
UHF condensers has resulted in
the appearance of some minute

Good response over the essential
speech frequency band’ is claimed
for these midget AF transformers
made by Bulgin. Bakelite cased
and open types are available.

variables. A single bearing of
generous proportions is generally
used, thus avoiding loops in the
framework likely to produce
spurious resonant circuits.

Such condensers should find
many applications in television re-
ceivers, as the extremely small
dimensions will enable a really
efficient layout of the RF circuits
to be effected. These miniatures
were shown by Cyldon, Jackson
Bros., Plessey, Stratton and Win-
grove and Rogers.

AF and Power Transformers.—
With but a few exceptions the im-
provements made in the technique
of transformer construction take
the form of improved processcs of
impregnation and new methods of
winding to minimise the risk of
breakdown, especially in the
extra-high-voltage type of trans-
former.
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Bulgin now has a range of
miniature AF transformers that
must surely be the smaltest so far

Haynes tropical-type transformer
with heat dissipating terminal
stems and discs to protect the
ceramic bushes when soldering
external connections.

produced as a production article.
By the use of Mumetal cores o
primary inductance adequate for
most practical purposes of speech
reproduction is obtained provided
the transformer is shunt-fed.

Some interesting departures
from recognised practice were
observed on examination of the
latest range of ‘‘tropicalised””
chokes and transformers made by
Haynes Radio. These are as-
sembled in hermetically scaled
metal cases, and in order to
obtain an air- and water-tight joint
at the leading-out terminals metal-
lised ceramic insulators are sol-
dered into the container at these
points. The metallising only cx-
tends, of course, over that portion
of the ceramic material adjacent
to the metal container,

Some of the power transformers
were remarkably small for their
rating, but it transpired that thesc
were for use on AC supplies of
well over 1,000 c/s. The employ-

Westalite selenium HT
rectifiers : both have
the same voltage and
current rating. The
smaller is the new
‘“double - voltage’’
type. The models illus-
trated are designed for
use as bridge-connected
units.

ment of these high supply fre-
quencies for operating radio equip-
ment must contribute very largely
to a reduction both in size and
weight of the associated trans-

APRIL, 1045

formers and smoothing equip-
ment.

Further examples of the use of
metallised ceramic terminal insu-
lators soldered into metal con-
tainers to achieve a ‘‘tropical”’
form of construction were found
in a range of small transformers
made by English Electric. This
firm are also makers of that
lesser-known type of transformer
known as a rotary transformer,
now very largely used as the
power supply unit in all kinds of
mobile radio equipments. Celes-
tion and Standard Telephone were
also producing many types of
these machines.

Rectifiers.—A range of HT and
I.T selenium-type rectifiers known
as the Westalite series was intro-
duced by Westinghouse Brake
and Signal Company in 1939,
since when further development
has resulted in all rectifiers in this
series now being capable of opera-
tion at twice the original voltage
for the same current rating. In
effect, this means that for a given
voltage and current rating the
weight and bulk are reduced to
approximately half the former
values.

The modification takes the form
of doubling the reverse resistance
of the rectifier element, which in
its present form is now described
as the double-voltage Westalite
rectifier. 1t is claimed that the
new type shows an efficiency of
about 87 per cent. on full load.
The model 15B/168, a double-
voltage rectifier for bridge con-
nection and rated at 140 volts,
125 A, measures 1jin.x1jin.
x zin. long. In addition to HT
and LT types the double-voltage
elements are now assembled in

rod form for use as extra-high-
voltage rectifiers for cathode-ray
tube equipment.

Another innovation is the intro-
duction of a miniature version of
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the well-known Westector. Type
designations W and WX are re-
tained, as the electrical charac-
teristics remain unchanged ; only
the dimensions are affected, the
new model measuring approxi-
mately 4in. long by Z%in. dia-
meter. Four of these miniature
type WX, for example, used in
bridge connection will form an
instrument rectifier for meters
having a full-scale deflection of
o.1 milliamp, thus giving an AC
voltmeter with a resistance of
10,000 ohms per volt.

A wide range of selenium recti-
fiers in  improved form were
shown also by Standard Tele-
phones and Cables,

Relays.—The score or more of
ditferent types of relays shown by
Relay and Key Panel exemplifies
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Miniature Westector and its larger

prototype, compared with a three-

penny piece. The rating of both
is the same.

the widespread use now being
made of relays, not only for
remote control purposes but also
as a means for simplifying the
operation of quite complicated
radio equipments. The Standard
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Telephones pulse-operated auto-
matic keying unit, which can be
used either for distress signals or
as a calling device, also operates
on the relay principle; further
examples were found in the high-
speed telegraph relays made by
Telephone Manufacturing Com-
pany and by Automatic Telegraph
and Transreceiver Company.

The Carpenter relay produced
by T.M.C. gives absolute smooth
operation up to 750 words per
minute morse, whilst even higher
speeds are claimed with quite satis-
factory reliability. The A.T.T.C.
showed actual recordings on tape
made with their high-speed keying
relay at 350 w.p.m. and at goo
w.p.m. The clear-cut regularity
of the morse characters was re-
markable.

REFLECTIONS ON THE COMPONENTS SHOW

HE most noticeable feature of
the recent Exhibition was,
to my mind, the solidity of the
modern component.  Rationalisa-
tion and tight specifications have
led to the design and production
ot components which appear to be
‘““finished "’ and robust. Things
look as though they are built to
last nowadays. This was particu-
larly noticeable on the stands
showing mains transformers: too
often in the past the most inti-
mate details of a transformer’s
structure have been revealed to a
curious world. Now we have com-
pletely enclosed and sealed trans-
formers with smooth, clean lines.
Whether these things are avail-
able in quantity is not very clear :
exhibitions always tend to be op-
timistic. The use of ceramics and
of polythene moulding techniques
also show the same ‘‘solidifica-
tion "’ tendency: more and more
the component is becoming a
minimum sub-assembly. Some
exhibits show this development
very clearly. Of course, we must
bear in mind that the components
shown were not designed for use
in broadcast receivers, but were
intended to provide the reliability
demanded for Service needs.
The component makers are
coming to realise that their pros-

Ideas for the Industry

By “RADIOPHARE"

perity  does not depend upon
themselves alone. A strong and
healthy equipment manufacturing
industry is needed to provide
their steady basic market. While
the main support must come
from the broadcast receiver in-
dustry, the specialist firms mak-
ing transmitters, signal generators
and such things are of consider-
able importance in the long-term
view, particularly when export
trade is considered. The specialist
firms have national prestige value
which affects the broadcast set
market, and thus the component
trade. Some of the component
makers realise that in the years
to come they must play their part
in an integrated industry. On the
one hand they must keep costs
down by every hundredth of a
penny, so that simple receivers
can be made at the lowest pos
sible prices; on the other hand,

they must help the makers of
transmitters to avoid every
second possible of ‘‘technical

hitch.”’” In addition, the assembly
of receivers in various parts of the
Empire—particularly India and
Australia—opens up a new mar-
ket which must not be neglected.
The present high standards must
be maintained, and some continu-
ance of standardisation of sizes

and shapes is desirable. Tf there
is a return to design anarchy there
will be no hope of a healthy in-
dustry when the post-war boom is
over. If we export rubbish we
shall soon find that we have no
export trade left.

Although, as I have said, com-
ponents nowadays are very good,
there is still not enough known
about their actual properties. It
is known that certain specification
requirements are met, but it is
very difficult to find anyone who
can say just how good or how
bad a particular component is.
This means that an equipment de-
signer must always use full specifi-
cation limits if he is conscientious.
A view expressed by some exhibi-
tors was that the batch sampling
clauses  of the T1.S.C.Tech.C.
specifications, which are, in fact,
a sort of quality control, will pro-
vide the opportunity and incen-
tive for the continuance of re-
search and study which so often
stop when a satisfactory product
has been achieved. Whether it is
only the more enlightened manu-
facturers who will accept quality
control with a good grace is not
known. But it promises well for
the future that these issues were
clearly seen by at least some of
the exhibitors.
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Firm

A.B. Metal Products, Ltd.,
Hatton Works, Great South West Road,
Feltham, Middx.

Advance Components, Ltd.,
25a, Back Rd., Shernhall St., Waltham-
stow, London, E.17.

Aeronautical & (ieneral Instruments, Ltd.,
Purley Way, Croydon, Surrey.

Aladdin Radio Industries, Ltd.,

Aladdin Building, Greenford, Middx.
Antiference, Ltd.,

Plender Pl., Plender St., London, N.W.1.

Asgociated Technical Manufacturers, Ltd.,
Vincent Works, New Islington, Man-
chester, 4, Lanes.

Automatic Telephone & Radio Transceiver
Co., Ltd.,

329, High Holborn, London, W.C.1.

Belling & Lee, Ltd.
Cambridge Arterial Rd., Entield, Middx,

Bird, Sydney S., & Sons, Ltd,,
Cambridge Arterial Rd., Enfield, Middx.
Bray, Geo., & Co,, Ltd,,
Leicester Pl,, Blackman Lane, Lceds, 2,
Yorks.
British Electric Resistanee Co,, Ltd,,
Queensway, Ponders IInd, Middx.

British Eleetrolytic (‘ondenser Co., Ltd.,
Vicarage Lane, llford, Essex.

British Insulated C(ables, Ltd.,
Prescot, Lancs.

British Mechanical Productions, Ltd.,
1, Church Rd., Leatherhead, Surrey.

British N.S.F. Co., Ltd.,
Dalton Mills, Dalton Lane, Keighley,
Yorks.

British Rola, Ltd.,
Georgian House, Bury St., St. James,

Bulgin, A, F., & Co,, Ltd,,
Bye Pass Rd., Barking, Essex,

Bullers, Ltd.,
The Hall, Oatlands Drive, Weybridge,
Surrey.

Callenders Cable and Construction Co., Ltd.,
Hamilton Hse., Victoria Embankment,
London, W.('.2,

(‘arr Fastener Co., Ltd.,

Stapleford, Nottingham,

Celestion, Ltd.,
Kingston-on-Thames, Surrey.

Colvern, Ltd.,
Mawneys Road, Romford, Essex,
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LIST OF EXHIBITORS

The following list of exhibitors at the R.C.M.F. Components Exhibition, reviewed in the
preceding pages, gives the principal classes of components shown by each manufacturer.

Classes of Exhibits

Switches, sockets,
stampings.

RF and AF coils,
chokes and trans-
formers.

Precision instru-
ments, dials,
switches, trans-
formers, valve-
holders, ete.

Iron-dnst cores.

Aerial cquipment,
chokes, sup-
Pressors,

Insulating sleeving.

Telegraph relays.

Aerial equipment,
suppressors, ter-
minals, plugs and
sockets, valve-
holders, minia-
ture components.

Variable condensers,

Ceramic prodnets.

IPotentiometers,
wire-wound resis-
tors, switches.

Electrolytic con-
densers,

Cables, wires, con-
densers.

Plugs and sockets,
eonnectors,
valveholders,
monldings.

(C‘ondensers, plugs
and sockets,
resistors, switches,
vibrators,

Loudspeakers,
transformers,
laminations.

Radio components
of all types.

Ceramic products.

Cables, cable con-
nectors, sleeviny,
mouldings.

Mecetal stampings,
evelets, fasteners,
soldering tags,
plugs and sockets,
valveholders, ete.

Loudspeakers, trans-
formers, valve-
holders, plugs
and sockets.

Wire-wound resis-
tors, potentio-
meters.

Firm
(Cosmocord, Ltd.,

700, Great Cambridge Rd.,
Middx.

Enfield,

Cossor, A. (., Ltd,,
Cossor House, Highbury Grove, London,
N.5.

Daly Condensers, Lid.,
West Lodge Works, The Green, Ealing,
London, W.5.

De La Rue Insulation, Ltd.,
Imperial Hse., 84/86, Regent St., London,
W.1.

De La Rue Plastics, L.td.,
Imperial Hse., 84 /86, Regent St., London,
Wl

Diamond H Switches, Ltd.,
Gunnersbury Ave., London, W.4.

Dubilier Condenser (‘o. (1925), Ltd.,
Ducon Works, Victoria Rd., N, Acton,
London, W.3.

Duratube and Wire, Ltd.,

Faggs Rd., Feltham, Middx.

Electrothermal Engineering, Ltd.,

270, Neville Rd., London, E.7.
English Electrie Co., Ltd.,

Queen’s Arch, Kingsway, London, W.(.2,
Erg Resistors, Ltd.,

1021a, Finchley Rd., London, N.W.11.
Eric Resistor, Ltd.,

Carlisle Rd., The Hyde, London, N.W.4.

Ferranti, Ltd.,
Hollinwood, Lancs.

Film Industries, Ltd,,

60, Paddington St., London, W.1.
Fox, P. X,, Ltd.,

Hawkesworth 13d., Horsforth, Yorks,

Goodmans Industries, Ltd.,
Lancelot Rd., Wembley, Middx.

Gresham Transformers, Ltd.,
Twickenham Rd., Hanworth, Middx.

Haynes Radio, Ltd.,
Queensway, Enfield, Middx.

Hunt, A, H., Ltd.,
Bendon Valley, Garratt l.ane, London,
NWL8,

Imhoft, Alfred, Ltd.,

112/116, New Oxford St., London, W.C\ L,

Injection Moulders, 1.td.,
Westmoreland Rd., London, N.W.9.

Jackson Bros. (London), Lid.,
Kingsway, Waddon, Surrey.

Johnson Matthey & Co., Ltd.,
73/83, Hatton Garden, London, E.C.1,
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Classes of Exhibits

Piezo-electric
crystal produets,
remote control
units, trans-
formers.

Fixed condensers,
coils, chokes,
potentiometers,
transformers.

Electrolytic con-
densers,

Dials, laminated
plastics, sleeving,
wires,

Plastic monldings.

Rotary and toggle
switches, plugs
and sockets.

(C‘ondensers, resis-
tors.

(‘ables, wires, sleev-
ing.

Valve retaining de-
vices,

Chokes, trans-
formers, cte.

Wire-wound resis-
tors.

(‘ondensers, carbon
and wire-wound
resistors.

Meters, condensers,
chokes, trans-
formers,

Loudspeakers,
microphones.

Potentiometers.

Loudspeakers,
headphones,
microphones,
transformers,
volume controls.

(Chokes, trans-
formers.
Transformers.
Condensers,
Instrument  cases,

panels, chassis,
terminals.

Plastic mouldings.

Variable condensers.

Beryllium copper
products, con-
tacts, fuse and
resistance  wires,
precious metal
products.
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Firm

Labgear, Ltd.,
Willow Place, Cambridge, Cambs,

London Electrical Manufacturing Co., Ltd..
Watt Rd., Hillingdon Estate, Glasgow.
Long and Hambly, Ltd.,
51, Highgate Hil!, London, N.19.

Masteradio, Ltd.,
- Vibrant Works,
Watford, Herts.
Micanite and Insulators Co., Ltd.,
Empire Works, Blackhorse Lane, Wal.
thamstow, London, E.17.
Morgan Crucible Co., Ltd,,
Battersea Church Rd., London, S.W.11.
Muirhead & Co., Ltd.,
Elmers End, Beckenham, Kent.
Mullard Wireless Service Co., Ltd.,
Century House, Shaftesbury Ave., Lon-
don, W.C.2.
Multicore Solders, Ltd.,
Commonwealth House, New Oxford St.,
L.ondon, W.C.1.
Myecalex Co., Ltd.,
Asheroft Rd., Cirencester, Glos.

Rickmansworth Rd.,

Orr Radio, Ltd.,
30/35, Drury Lane, London, W.C.2.

Painton & Co., Ltd.,

Kingsthorpe, Northampton.
Panels, W. and Y.,

137, Victoria St., London, S.W.1.
Parmeko, Ltd.,

Aylestone Park, Leics.
Plessey Co., Ltd.,

56, Vicarage Lane, Ilford, Essex,

Plessey Co. (The Breeze Division}, Ltd.,
56, Vicarage Lane, llford, Essex.

Pye, Ltd.,
Radio Works, Cambridge.

Reliance Manufacturing Co., Ltd. (South-
wark),
Sutherland Rd., Higham Hill, Waltham-
stow, London, E.17.
Reproducers & Amplifiers, Ltd.,
Frederick St., Wolverhampton.
Ripaults, Ltd.,
Southbury Rd., Enfield, Middx.
Rothermel, R. A.,
Rothermel House, Canterbury
Kilburn, London, N.W.6.

Rd.,

Siegrist, E., Ltd.,
39, Berners St., London, W.1.
Spicers, Ltd.,
19, New Bridge St., London, E.C.4,
Standard Telephones and Cables, Ltd.,
Connaught House, Aldwych, London,
w.C.2.
Static Condenser Co., Ltd.,
Toutley Works, Wokingham, Berks.
Steatite and Porcelain Products, Ltd.,
Stourport-on-Severn, Worcs.
Stratton & Co., Ltd.,
Eddystone Works, Alvechurch Rd., West
Heath, Birmingham, 31, Warwickshire.

Suflex, Ltd.,

Aintree Rd., Perivale, Greenford, Middx.

Symons, H. D., & Co., Ltd,,
Park Works, Kingston, Surrey.

Telegraph Condenser Co., Lid.,
Wales Farm Rd., North Acton, London,
W.3.
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Classes of Exhibits

Test instruments,
RF and AF coils,

chokes, resistors,
switches, trans-
formers.

Condensers.

Rubber mouldings.

Vibrators.

Insulating materials,
fabrics and sleev-

ing.
Resistors,  volume
controls.
Precision instru-
ments.

(‘ondensers, resis-
tors, loudspeaker
magnets.

(ored solders.

(ondensers, in-

sulation material.
Valveholders.
Attenuators, resis-

tors, switches.
Relays, telephone
type keys.
(Chokes,
formers.
(‘ondensers, chokes,
transformers,
loudspeakers,
vibrators, ete.
Conduit, plugs and
sockets, minia-
ture components.,
Connectors, plugs,
switches, trans-
formers.

trans-

Potentiometers,
resistors, volume
controls.

Loudspeakers,
transformers.
Aerials, cables.

Piezo-electric
crystal products,
volume controls.

Rubber sleeves,
cable markers.
Insulating sleeving.

Communications
equipment of all
kinds.

('ondensers.

Ceramic products.

Variable condensers,
coils, insulators,
junction boxes.

Insulating sleeving.

Insulating sleeving.

(ondensers.

Firm
Telegraph Construction & Maintenance Co.,
Ltd.,
Telecon Works, Greenwich, london,

N.E.1o,

Telephone Manufacturing Co., Ltd.,
Hollingsworth Works, Martell Rd., West
Dulwich, London, S.E.21.

Tenaplas, Ltd.,

Upper Basildon, Nr. I'angbourne, Berks.

Tucker (Geo.) Eyelet Co., Ltd.,

Walsall Rd., Birmingham, 22, Warwick-

shire.

United Insulator Co., Lid.,
12/22, Laystall St., London, E.C.1.

Varley Dry Accumulators, Ltd.,
Bye Pass Rd., Barking, Essex.

Varley (Oliver Pell Control), Ltd.,
(ambridge Row, Burrage Rd., Woolwich,
London, S.E.18.

Walter Instruments, Ltd.,
Exhibition Buildings, Karls Court, Lon-
don, S.W.5.

Walter, J. & H., Ltd.,
Farm Lane, London, S.W.6.

Wego Condenser Co., Ltd.,

Bideford Ave., Perivale, Greenford, Middx.

Welwyn Electrical Laboratories, Ltd.,
70, Bridge Road Kast, Welwyn Garden
City, Herts.
Westinghouse Brake & Signal Co., Ltd.,
Chippenham, Wiits.
Wimbledon Enginecring Co., Ltd.,
Garth Rd., Lower Morden, Surrey.
Wingrove & Rogers, Ltd.,
Polar Works, Old Swan, Liverpool, Lancs.
Wright & Weaire, Ltd.,
740, High Rd., Tottenham, London, N.17.
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Classes of Exhibits
(‘ables, sleeving,
acrials, lamina-
tions, dust cores.

Relays, plugs and
jacks, coils, con.
densers, keys.

Insulating sleeving.

Eyelets, tags, ter-
minals.
(Condensers, coil
formers.
Accumulators.
(Chokes, trans-
formers, resis-

tors, switches,

(ondensers,
switches, pointers.

Chassis, press work,
stampings.
Condensers.

Carbon and wire-
wound resistors.

Metal rectifiers.
Vibrators.

Variable con-
densers, drives.
Coils, transformers,
switches, vi-
brators, plugs

and sockets.

SERVICES COMPONENTS
STANDARDISATION

FULL list of the Specifications for radio components
so far issued by the British Standards Institution
(28, Victoria Street, London, S.\W.1) on behalf of the
Inter-Service Components Technical Committee is given

below.

The index and the first-mentioned sixteen of

these BS,; RC Series cost 6d. each, the remainder 3d. A
scheme is available whereby newly issued specifications
are posted to subscribers as soon as they are issued.

Index
BS/RC.G/1
BS/RC.S/1
in the BS/IRC Neries,

General Guide on Radio Components,
General Specification for all Radio Components

BS/RC.5 /110
B8/ RC.S/110.1
BS/RC.S/ 120
BS/RC.S/120.1
BS/RC.S/130
BS/RC.8/130.1

BS/RC.8/130.6m
1
1

BS /RC.N/130.4
BS/RC.8/141.1m

=

$/RC.8[130.2
S/RC.S/130.3

=

BS/RC.8/165m
BS/R(.5/165.1m
BS/RC.8/165.4m

BS/RC.8/130.1m

BS/RC.8/180.2m
BS/RC.8§/130.7m
BS/R(-G/110

Group Test-Specification for Fixed Resistors,
Test Schedule for Fixed Resistors,

Group Test-Specification for Variable Resistors.
Test Schedule for Variable Resistors,

Group Test.Specification for Fixed Capacitors,
Test Schedule for Paper-dieleetrie Fixed Capaci-

tors.

Test Schedule for Miniature Paper-dieleetrie
(metallised paper type) Capaeitors,

Test Schedule for Mica-dicleetric Fixed Capaci
tors.

Test  Sehedule  for
Capacitors,

Test Sehedule for Eleetrolytie Capacitors,

Test and Performance Specification for Miniature
Variable Capacitors' (Air-spaced Ganged Type).

Group Test-Specification for Miniature Relays

Test Schedule for Miniature Normal Type Relays.

Test Schedule Tor Miniature High-speed Type
Relays.

Test Schedule for Miniature Paper-dielectric
Fixed Capacitors (excluding metallised paper

Ceramic-dielectric  Fixed

types).

Test Schedule for Miniature Mica-dielectric Fixed
Capacitors.

Test Schedule for Miniature (High K) Type

Ceramic-diclectric Fixed Capacitors,
Guide on Fixed Resistors,
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TONE CONTROL CIRCUIT

2—Bass and Treble Lift without Variation of

COMPLETE circuit realising

the objects discussed in the

first part of this article is
shown in Fig. 12. The input is
fed into the phase-splitting valve
V,. If fed between A and E,
V, acts as a cathode follower with
an anode resistance R;,. (When
R, = Ry, this is a well-known
phase-splitting circuit used in
push-pull amplifiers.) This has
the advantage that the loading
of the two tone control filters
across the cathode resistance R,
does not produce any distortion
in the valve V; owing to its low
output impedance, the disad-
vantage of this connection being
that the output from across R,
is only about 0.9 of the input
voltage, and if R, = Ik, the
output from across R,, is of
similar magnitude. 1f the input
is fed to A and 13, as can often be
done in a superhet or with a pick-
up, the amplitication of the valve
V, is obtained, but, since there
is now no negative feedback due
the resistance R,, slightly more
distortion may be produced, al-
though, as is shown later by the
oscillograph record, this distor-

By G. N. PATCHETT,

B.Sc., Grad.l.E.E., A.M.inst.E., Assoc.
Brit.l.R.E.

tion is negligible when the values
of the components are correctly
chosen.  ‘The voltage across the
cathode resistance R; is fed
through the DC blocking con-
denser (', to the bass tone control
filter consisting of R, €, and IR,
and the treble tone control filter
consisting of C, R, and Ry,
The output from each tone control
filter is amplified by the twin
triode valve V, and fed to the
next  audio  frequency  stage
through the blocking condensers
Cy and €, and the isolating
resistances R,y and Ry,  The
purpose of the latter is to prevent
the low impedance of one section
of V', loading the other section.
The voltage independent of fre-
quency is obtained from the anode
of V, and fed to the output
through the blocking condenser
Cg and the isolating resistance
R,;. The phase-splitting valve
V, is necessary due to the 180-
degree phase shift given to the

i
=S8
|

+HT

B 4' v, N ‘ —
Cy l

R3 Cs

<

. ng e
Re S Cu Rio 9
Cz-l- RIGT ]- Re
3 g d *
Fig. 12. Circuit of the complete tone control unit,

Middle Frequencies
tone control the
valve V,.

Only approximately one-third
of the output from the valves
V', and V, is obtained across R,,,
due to the use of the isolating
resistances Ry, KRy and Ry,
This means that if R; = R,, and
terminals A and E are used, the
output at the middle frequencies
is only about one-third of the
input. The maximum available
gain under these conditions at
the low and high frequencies is
approximately cqual to the ampli-
fication given by the valve V,.
If such a large increase is not
required, greater gain can be
obtained at the middle frequencies
by decreasing the value of R;.
This increases the output at the
middle frequencies since the ratio
of the voltage across R;, to the
voltage across R, is determined
by the ratio of R}, to R, and the
voltage across R, is approximately
equal to the input. For example,
if an increase of only three times
(approx. 10db) is required, R,
may be made one-third of the
resistance Ry, in which case the
voltage across R,, will be equal
to approximately three times
the input, thus making up for
the loss in the 1501at1ng resistances,
giving a final gain at the middle
frequencics of unity.

By using terminals A and 13 an
amplification of approximately
one-sixth  of the amplification
due to V, is obtained if R; = R,,.
(Half of the amplification is lost
duc to the use of the split load
R; and IR,,.) Some increase in
the amplification may again be

voltages by

Component Values (Fig 12)

Cy 0.5 uF. R, -50,000 Q.
Cy =005 pb, R, ~50,000 £2.
Cy =0.0005 pF. R -2 M£.
Cq =005 k., Ry -50,000 2.
Cs -0} ul, Ryo-250,000 £2.
Cg —0.1 uF. R3~50,000 £2
C; -0.003 uF, R,s-1,000 2.
Cq =25 uk. R,4-50,000 £
L —.1 ub. R;6-50,000 £,
(,,.,—0 1 uF. Ry6-1,000 2.
Cy;-25 ul R;7-100,000 2.
Vy-6Ch. R,-100,000 £2.
Vo -6N7 (or two single R;-100,000 £,
modu, e.g., 6C5 :) Ryo-1 M$2,

The numbering of these components is the same
as that used in the basic circuits.
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obtained by increasing R, and
decreasing R, but at the expense
of the maximum increase avail-
able at the low and high fre-
quencies.

The characteristics of the com-
plete tone control unit, as shown
in Fig. 12 (C; and C,; being omitted)

Wireless World

be seen that these results agree
closely with those calculated and
shown by the curves of Figs. 6
and 11. These curves vary
slightly from the calculated due
to effects which were not brought
into the calculations, one of these
being that the voltage independent

20,000
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FREQUENCY Cs
Fig. 13. Experimental results obtained from the circuit as shown in

Fig. 12, omitting condensers C; and C,.

The ‘“ increase bass’’ readings were

taken thh the treble tone control at mmxmum and the ‘‘ increase treble ’’
readings with the bass tone control at minimum.

was measured by feeding a con-
stant voltage to the terminals
A and £ and measuring the out-
put by means of a cathode-ray
oscillograph, the frequency being
varied in steps throughout the
audio-frequency range. The re-
sults are plotted in Fig. 13, where

Fig. 14. Oscillogram of the out-
put (top) and input (bottom) at
10,000 c/s. with the treble tone
control at maximum and the bass
tone control at minimum.

the actual settings of the tone
control are purely arbitrary since
the only ‘“volume controls”’
available were of the non-linear
type, these probably being an
advantage in actual use. It will

of frequency does not add directly
to the “ tone control voltage ”
due to the inevitable phase shift
in the tone control filter. This
phase shift occurs in practically
all tone control circnits, bnt
fortunately  does not matter,
since the ear does not discriminate

AYA A AYAAAVA

VAVAVAVAVAVAVA

Fig. 15. Oscillogram of the out-

put (top) and the input (bottom)

at 1,000 c/s. both tone controls
set to minimum.

between voltages of different
phase, but only of different fre-
quency and amplitude. The
“droop ™ at the high-frequency
end of the treble increase curves
is, no doubt, duc to the loss of
the very high frequencies in the
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amplifying valve V,, due to the
stray capacities. This is of little
practical importance since it only
occurs above 10,000 cfs. It was
found that the value of R,, should
not be made too large otherwise
there is a considerable loss of the
high frequencies due to this
resistance and the input capacity
of the valve V,. The character-
istics were also measured using
terminals A and B, and found to
be wvery similar, except for a
reduction of about 20 per cent.
in the maximum increase at the
high frequencies, most probably
due to the effect of the stray
capacities across the load R,
of the valve V. This capacity
is not important when terminals
A and E are used since the valve
V, acts as a cathode follower
having a low output impedance.

The tone control unit was
checked for distortion by a
double-beam cathode-ray oscillo-
graph and the oscillograms taken
are shown in Figs. 14, 15 and 16.
On the oscillogram of Fig. 14,
the top waveform is the output
and the lower waveform the
input, both -being to the same
scale. The input which was fed
to the terminals A and E, was
2.5 volts at a frequency of
10,000 ¢/s with the treble tone
control in the maximum position
and the bass tone control in the
minimum position.  Fig. 15 was
obtained with the same input to
terminals A and E but at a fre-
guency of 1,000 cfs. with both

Fig. 16.

Oscillogram of the out-
put at 50 c/s. with the bass tone
control at maximum and the
treble tone control at minimum.

controls set at minimum. Both
waveforms are shown to the
same scale but not to the scale
of Fig. 14. Fig. 16 was obtained
using terminals A and B with a
frequency of 50 c¢/s, with the
bass tone control set to maximum
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Tone Control Circuit
and the treble tone control at
minimum. This record was taken
with an input of } volt, since with
this connection the amplification
of the valve V, is utilised. In all
cases the distortion is negligible.
In the arrangement so far
described, no facility is made for
the reduction of the bass or
treble frequencies. This is not
always required, since there is

Wireless World

due to the high reactance of the
condenser €, at the low fre-
quencics preventing the loading
of the output by the valve V,
through the isolating resistance
R,;. This method of cutting the
low and high frequency response
is far preferable to deliberately
reducing the response of the main
amnplifier at the low and high
frequencies as this would seriously
limit the treble and bass increase

normally a reduction in the magni- available, since the increase in
7$ l
=
L ]
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FREQUENCY Cfs
Fig. 17. Measured characteristics of the circuit as shown in Fig. 12 with

Cs = o.01 pF and C; = 0.003 uF.

A Max. bass, Min. treble.
B }Max. bass, Min. treble.
C Min. bass, Max. treble.

tude of these frequencies duc to
the imperfections of the loud-
speaker and amplifier, and, when
on radio, due to sideband cutting.
This deficiency can casily be over-
come by arranging to feed a
voltage from the valve V, to
the output, which decreases in
magnitude at the low and high
frequencies, instead of being of
constant amplitude. This is
achieved by the two condensers
shown dotted in Fig. 12. C; acts
as a partial bypass at the high
frequencies and C, as a partial
block to the low frequencies.
Suitable values are o.01uF for
Cs and o0.003 uF for C,. The
characteristics were taken with
these condensers connected and
the result is shown in Fig. 17.
It will be noted that the results
are similar to those of Fig. 13
except that now a decrease in the
response at the low and high fre-
quencies is available. The in-
crease at the bass frequencies is
greater than before, presumably

D Min. bass, }Max. treble.
1 Min. bass, Min. treble.
' Max. bass, Max. treble.

the tone control unit would have
to overcome the cut in the main
amplifier before any actual in-
crease took place, which is not
the case with the above arrange-
ment.

If a more versatile arrangement
is desired the condensers C, and
C, may be varied by means of a
selector switch, so that the fre-
quency at which the increase
starts may be altered. The
values given for C, and C, are
suggested more as a guide rather
than being the most suitable
values since they are best ob-
tained by trial, the values de-
pending somewhat on the re-
mainder of the apparatus in the
reproducing chain and also to
some extent on the individual.

The tone control unit can be
modified so that it may be used
as a tone-compensated volume
control, as well as for tone con-
trol. As is well known, if the
volume is reduced with the normal
volume control the reproduction
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tends to be become ' thin ” due
to the reduced sensitivity of the
ear at low and high frequencies
when the volume is low. In
order to compensate for this, the
bass and treble frequencies should
be increased relative to the middle
frequencies, as the volume is
reduced. This may be achieved
in the circuit shown in Fig. 12
by making the resistance R, in
the form of a fixed resistance of
say 15,000 ohms with a variable
resistance of 150,000 chms. When
the terminals A and I are used,
the voltage across the cathode of
V, (the voltage feeding the tone
control filters) is mnearly inde-
pendent of the value of R, and
is approximately equal to the
input. With the wvariable re-
sistance at the minimum value
the output from the anode of V,
will be at a maximum since the
voltage on the anode is approxi-
mately equal to R,,/R; of the
voltage across IR, which is very
nearly the input voltage. This
corresponds to the maximum
volume position. The bass and
treble may be altered by about
1odb. by Rg and R;, and should
be set for the best reproduction
at this volume. As the variable
resistance is increased the output
from the anode will decrease
since R,,/R, is decreased, thus

INFULL VOLUME

~_ _~

OUTPUT

\I -
2 voLume
Y voLume

FREQUENCY

"FULL VOLUME

A ~ ™2 voLume
"\\//"\'/4 VOLUME

FREQUENCY

Fig. 18., The upper sketch shows
the effect of a normal volume
control, while the lower sketch
shows the effect of the variation
of the variable portion of the
cathode resistance R;.

OUTPUT

reducing the volume, but since
the input to the tone control
filters remains the same, the bass
and the treble frequencies will
increase compared with the middle
frequencies, i.e., at half volume
they will be twice as great com-
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pared with the middle frequencies
as they were at full volume. This
is shown in Fig. 18. If this change
in the response curve is too
drastic, a result in between this
and that given by a normal
volume control may be obtained
by ganging the variable resistance
portion of R; and the normal
volume control together. Varia-
tion of R, should, of course, only
be used for the normal volume
changes, the volume being set
approximately correct either by
a preset volume control or by the
design of the amplifier.

Two other modifications have
occurred to the author, but have
not actually been tried, and are
mentioned as ideas which may
appeal to some readers. Firstly,
by - using two heptode valves
(such as 6l.7's) to replace V,,
the tone may be controlled by
varying the DC potential on the
third (oscillator) grid of the
valves. This type of circuit is
used in many volume expander
circuits.

This is very adaptable to remote
control, since the wires may be
extended for considerable dis-
tances without having any ill
effects on the response of the
amplifier, as the wires only carry
a DC potential. Secondly, in-
stead of mixing the output from
the valves V, and V, (two scc-
tions), as in Fig. 12, these could
be fed into three audio-frequency
amplifiers feeding three loud
speakers, one designed for low
frequencies, one for middle fre-
quencies and one for low fre-
quencies, This  arrangement
would prevent any intermodula-
tion of the high frequencies by

Wireless World

the low frequencies in the loud-
speaker. The author hopes to
try this sometime in the future.
Although the circuit of the
tone control filter may at first
appear complicated, most of the
components are cheap and the
author has found the circuit well
worth while and has used it on
a high-quality reproducing equip-
ment for over a year with every
satisfaction. It is obviously only
suitable for  high-quality repro-
duction, its merits not being
obtainable if the remainder of the
cquipn.ent has a poor frequency
response, produces distortion or
is very limited in output power.
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POST-WAR AMATEUR
TRANSMISSION

S a result of conversations that
have taken place between the
Radio Society of Great Britain,
the Post Office and other Govern-
ment departments, the Society re-
cently issued a statement on
questions affecting the licensing of
amateur transmission after the
war. Some of the principal points
froun the statement are given be-
low. It should be emphasised
that final decisions cannot be
reached until hostilities end.

It is the intention of the
G.P.O. to restore facilities to all
pre-war, full-licensed amateurs
who make application after a date
to be announced later. The
G.P.O. is likely to agree that arti-
ficial aerial licences shall be
abolished, and, if so, pre-war
holders of such licences would be
able to obtain full licences sub-
ject to proof of Morse proficiency.
Applicants for new licences will
normally be required to pass a
Morse test and a simple technical
examination, but ex-Service ap-
plicants who can produce proof of
proficiency may be excused one or
both of the tests, depending on
the nature of their wireless ex-
perience gained in any of the Ser-
vices.

Three classes of licence are cn-
visaged : A, 25W (telegraphy only
except by special application) to
all new applicants; B, 150W
(telegraphy and telephony) after
12 months ; C, high power, for ex-
perimental work of scientific
value.

The R.S.G.B. has aske:l that all
frequency bands allotted inter-
nationally for amateur use should
be available; the G.P.O. has
also been asked to support the
request that, in addition to
the normal bands ranging from
roughly 1.7 to 60 Mc/s, per-
mission should be givea to use
the 21-22 Mc/s band as well
as a number of new ‘' sample
bands '’ in the VHF region. If it
i3 not possible to continue the har-
monic relation beyond 56-60
Mc/s, it is suggested that a new
datum point be assigned at, say,
130 Mc/s, doubling to 260 Mc/s,
520 Mc/s, etc. Although it can-
not yet be stated whether these
requests will be granted, the
Society intends to press for the
most liberal treatment of British
amateurs.
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Miniature Radio -

Our New Receivers

MAY I suggest that, when post-

war production of broadcast
receivers gets under way, radio
manufacturers call a halt to the
inexplicable tendency towards
producing smaller and still smaller
chassis?

One expects compactness in car
radios and in sets designed as mid-
gets, but I have seen consoles and
large radiograms in which the
chassis has been not much bigger
than a cigar box.

From a service-man’'s angle,
apart from any technical consider-
ations, these tiny metal trays,
crammed with components and
masses of wiring are nothing short
of a nightmare.

Perhaps, too, with the advent
of a reasonably sized chassis, the
weakest link in the modern re-
ceiver—the high voltage clectro-
lytic condenser—might give way
to the larger but more reliable
paper type, and so eliminate at
least twenty per cent. of all break-
downs. S. GOULD.

Swindon.

Future of Miniature Radio

HAS miniature radio any future?
If a Gallup Poll were taken
on the subject the general reply
would be a definite ‘* No.”” Gen-
eral opinion seems to be that the
public require nothing more than
a mains broadcast receiver of a
good pre-war standard at a rea-
sonable price, and that a minia-
ture receiver might hold a brief
interest as a mere novelty.

But there is a matter of great
social concern which is frequently
referred to by the B.B.C.; it is
the question of the over-noisy
wireless set.  Engineers and
sociologists have sought various
ways of finding an answer to
noise, but they have failed to look
in the right direction. Sound-
proof flats are not sound-proof,
and the turning off of receivers at
11 p.m, is only a palliative and
not an answer to the problem.

Furthermore, there js ap in-

Technical

Television Ethics

ternal problem to be solved in the
home. Father likes listening to
the Brains Trust, mother likes
listening to good music, and the
children like swing. Under the
present circumstances a two-
thirds majority have to give way,
not an easy matter, but the minia-
ture receiver does the trick; each
member of our family has an effi-
cient pocket set and listens to his
own selected programme. The
new midget earpieces which re-
uire no head band put the finish-
ing touch to the design.

What a boon to the family,
what a boom for the industry !

C. M. R. BALBI.
London, S.E.zo0.

‘ Radio Engineering
.Education ”’
Author’s Reply

"I‘HE letters on this subject in
last month’s issue show a nice
balance of opinion. I cannot swal-
low Dr. L. E. C. Hughes’ state-
ment that at 22 we are too old
to learn: indeed, I now find J. M.
Keynes' estimate* of 30 rather
harsh. I agree that continuity of
education is desirable, and that
the idea of a sabbatical year in in-
dustry is bad. Surely the present
long-vacation courses in industry
are ideal. They provide an oppor-
tunity for meeting the men at the
bench, for finding out what a fac-
tory is really like, and for getting
used to the idea of using the hands
to control more than a slide-rule
and fountain pen.

Mr. Bayliss is right: I am very
impatient, because I suspect that
sectional interests are trying to
build vast educational empires on
the wartime prestige of the older
universities. His ‘‘authorised
textbook ’’ scheme is attractive,
but he overlooks the endless com-
mittees which would cluster
around it, and the fact that a
Treasury clerk can write poetry
for profit, but a scientific civil ser-

* General T};eory of Emplo;-menl,—ln;res} and
Money (Macmillan).
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Training -

vant will get no money for a tech-
nical book.

I have left Dr. Drakeley’s im-
moderate outburst to the last.
‘“No case, abuse plaintiff’s attor-
ney’’ is the method he appears to

favour. Was it wise, Dr. Drake-
ley? True, I did not know that
‘“ polytechnic’’ was Greek for

‘“London technical college’’; my
remarks were intended to apply to
all the technical colleges, and 1
think that this was clear in .the
text. Nor is the organisation of
education six hundred years ago
relevant. As for his statement
about entirely untrained entrants,
most of the young men I meet in
the laboratories have had a formal
training. They can’t get jobs un-
less they have some qualifications,
nor are they exempt from military
service.
THOMAS RODDAM.
London, S.W,

S one who has had some ten
years’ experience in industrial
training of radio engineering re-
cruits of different grades, 1 feel
that the following comments on
your January editorial and Rod-
dam’s article are apposite.

The merits of the industrial
pre-University year put forward
by Professor Willis Jackson are
counter-balanced by the disad-
vantage of a break in educational
continuity. The 3-4-year lapse
would make a return to the
student stage much more difficult,
and my own view is that an ex-
tension of vacation courses is a
more satisfactory solution to an
admittedly  difficult problem.
Roddam’s criticism is provocative
but not always justified. He
ignores altogether the fact that
education in its widest sense is
undergoing critical examination.
An investigation of the causes of
failure or reasons for the successes
of others should not be ignored
by the prudent man, and cannot
be classed as ‘‘ looking over one’s
shoulder.”

The new Education Act does
not force a child to decide his
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career at the post-elementary
stage, though it does (wisely, 1
believe) guide him into either
the  practical or academic
channel for which he may be
suited, and it does not prevent
him from making an interchange
later if this seems desirable. A
wrong attitude of according a
lower social status to the tech-
nical and modern school has
caused us to underrate the worth
of the hand worker to the com-
munity. Roddam is unduly hard
on the polytechnics—I presume
he includes technical colleges as
well—many of whose faults will
be remedied if the McNair report
is put into effect. I am glad he
stresses the need for better mathe-
matical training. Too few en-
gineers are able to handle one of
their most powerful tools.

Yes, ‘‘a change in outlook " is
required ; too many would-be en-
gineers imagine that academic
qualifications are all-important,
whereas they are of little or no
value until they are applied to the
solution of practical problems.

K. R. STURLEY.

London, W.g.

O'I‘HER preoccupations have
kept me from an earlier read-
ing of Mr. Roddam’s stimulating
article, and I am now a little
surprised to find that I agree with
some of it, though not all. First,
I agree that for the man who is
fit to be a leader of science, en-
gineering or anything else, noth-
ing less than a full-time univer-
sity course is good enough. Also,
I agree that education should not
be diverted to specialised techni-
cal training before the age of 16;
I believe the system of multi-
lateral secondary schools is the
best means of avoiding an early
division between vocational and
liberal education and of facilitat-
ing choice of subjects at any age.
To attempt to pre-determine a
career at age 11 is most undesir-
able.

1 cannot, however, support the
view that works training is neces-
sarily or usually better than poly-
technic education, particularly if
the latter is part-time day rather
than evening. Perhaps few
realise the difficulties of the poiy-
technics when they are asked to
cater for (a) matric. and univer-
sity degree courses, (b) Ordinary
and Higher National Certificates,
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(¢) craftsmanship and workshop
administration courses, to provide
all these both as evening and as
part-time day classcs, and during
the past few years to train at the
same time large numbers of Ser-
vice men from radio mechanics
upwards. In spite of this, some
polytechnics have produced use-
ful results; apart from the
obvious step of paying polytech-
nic lecturers more than Treasury
clerks, I believe the efficiency of
polytechnics could be multiplied
four-fold by these three reforms:

1. Relieve them of the
burden of training men for the
Services. (This should happen
automatically fairly soon.)

2. Make all university degree
courses full-time.

3. Transfer the bulk of even-
ing classes to part-time day.
Admittedly, this would impose
less full loading on laboratory
equipment, but staff is prob-
ably the more scrious shortage
and the rationalisation of
classes which would result from
points 2 and 3 would simplify
organisation, and give staff a
chance to keep up with out-of-
class duties, not forgetting the
revision of lectures and sylla-
buses to keep pace with indus-
trial progress.

Polytechnics could then get on
with their proper job, which is
not to be the poor man’s univer-
sity but to provide instruction in
all the arts, crafts and techniques
of industry at all levels from the
bench to the designs department.

Mr. Roddam’s idea of instruc-
tion in the factory seems to me
very optimistic. Too often the
boy who starts as a messenger is
left in that job not for a few
months but for a year or two, be-
coming thoroughly bored; and
since radio is largely a mass-pro-
ductlon industry employing the
minimum of skilled labour, how:
good are the chances that he will
eventually get really thorough
training in a skilled trade?

The Hankey courses in
“ physics with radio’” at the
universities are, I hope, only an
emergency  wartime measure.
Many of the students have made
themselves useful in the war
effort, but it must be admitted
that the time allocated is not
sufficient to produce either a good
scientist or a good technician, let
alone a scientist with a back-
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ground of radio technology.
Those students who have the
makings of good scientists should
be sent back to the universities to
finish their cducation. (As far
back as January, 1943, the War
Policy Committec of the Aumeri-
can Institute of Physics published
a recommendation that, after the
war, men with a wartime train-
ing in physics who wished to
make physics a permanent career
should have a further ‘‘ rounding
and maturing’’ course.  See
Journ. Applied Physics, Vol. 14,
p. 1, 1943.)

The remedy for bad education
is not less education, but better
education ; and although my own
place is in industry and not in
teaching, I believe that systema-
tic education is better provided by
those who can give their full time
to it, including the polytechnics,
than by the amateurs in industry.

D. A. BELL.

London, N.z2r1.

Engineer’s Conscience

ROM time to time great
schemes are described for
bigger and better television in the
future. As an engincer I must
agree that the television problem
is an interesting one; as a citizen
1 am uncertain of the virtues of
television. To project a sound
and an image from a studio to a
layman’s home is a fascinating
activity for the designer. But
what is the image to be? No one
has yet shown any reason why I
should want television in my
home. I do not want to see Mr.
Alvar Liddell reading the news. I
do not want to see an elaborate
montage of the B.B.C. Orchestra;
I do not even wish to see Mr.
Tommy Handley, who has de-
vised ‘a satisfactory technique
without the help of vision.
[But, surely, with its help he
might evolve an even better tech-
nique? —ED.]

Has any study been made of
what programmes we can afford
to see? A film costs, I believe,
about a million dollars: we can-
not have a new film every night.
The Boat Race and the Derby
take place only once a year, at
an inconvenient time of day.

I am concerned, Sir, only for
the reputation of my profession.
1f we sell television to the Great
British Public because we like
working on it, we shall discredit
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applied science in our generation.
Mr. Churchill has said *‘‘His
Majesty’s Government are en-
tirely opposed to sharks.””  So
was the White Knight. We should
be careful that our enthusiasm
does not land us in bad company.

JOHN HARMON.

Brevity

IALLIST " asks (your Feb-
ruary issue) why ‘‘call it
Radar? ”* I can give one good
reason, and that is brevity.
L. H. KENNY.
King’'s Lynn, Norfolk.

The Electro-Cardiograph

ITH reference to the short

article on the Cossor-Robert-
son Electro-cardiograph for Stal-
ingrad Hospital which appears in
the February issue of Wireless
World, the statement relating to
muscle voltage is not strictly cor-
rect; the filter circuits employed
in the instrument will allow any
muscle action voltage within the
frequency range of the amplifier
to be amplified.

It is therefore essential for the
patient to be fully relaxed when
taking records, as movement of
the limbs will cause action vol-
tages of a low frequency which
can interfere with the electro-
cardiograph.

The second  point which re-
quires correction is in the infor-
mation regarding sensitivity of
the amplifier. Input voltage of 1
millivolt—not 1 microvolt as
stated—gives a spot excursion of
2 centimetres.

K. RICHARDS,
(A. C. Cossor, Ltd.)

Gramophone Records

WHY must gramophone record
manufacturers use a gold-
coloured metallic dust with which
to print the record labels?

The dust succeeds in becoming
firmly lodged in the grooves, and,
even if it is not an abrasive, it
does seem to me that it is unde-
sirable for any form of foreign
matter to enter the track.

On recent recordings the dust
appears to be less well anchored
to the label and if the gold surface
is merely touched with the finger
it comes off very readily, and if
you allow the record dusting
brush to pass over the label so
much dust is removed that it be-
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comes lodged in the grooves and is
almost impossible to remove. The
action of placing the record in its
envelope is also sufficient to pro-
duce this cffect.

While on this subject 1 should
like to mention three other
thoughts; first, a plea for a
stroboscopic edge to all record
labels. This edge should be seg-
mented for 50 and 6o c/s. mains.
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Secondly, the part or side num-
bers should be larger and plainer
and always in the same relative
position on the label.

Lastly, a plea for plain black-
on-white or white-on-black labels.
When properly designed I believe
they would be very pleasing to
the eye.

LEONARD G. WOOLLETT.

London, S.E.26.

: BOOK

High Frequency Transmission Lines.

By Willis Jackson, D.Sc., D.Phil.
Pp. 152 + vii; Figs. 46. Methuen,
36, Essex Street. Strand, Lon-

don, W.C.2. Price 6s.

AT the present time, when quan-
tity rather than quality is the
prevailing characteristic of radio
literature, it is an unusual pleasure
to read a new book that is authori-
tative, clear, well-organised, free
from numerous blemishes, and that
fills a sharply defined gap. Profes-
sor Willis Jackson has written such
a book. It is true that many of the
larger text-books contain sections
dealing more or less adequately with
transmission lines up to frequencies
of the order of 100 Mc/s. It is also
true that for frequencies higher than
about 3,000 Mc/s interest in trans-
mission lines switches over to wave
guides. But in between these limits
transmission lines almost dominate
radio technique, and also manifest
various phenomena that can gen-
erally be neglected at the lower fre-
quencies. Dr. Jackson’s monograph
not only does a valuable service in
compactly presenting a subject that
has hitherto been scattered among
various books and papers, but ap-
proaches it in a way appropriate to
the modern trend towards higher
frequencies.  1lis treatment is, in
fact, analogous to that of Dr.
Lamont’s well-known volume in the
same series on wave guides, and the
two books together cover the sub-
ject of modern high-frequency
guided-wave transmission systems.
The treatment 1is, of gourse,
largely  mathematical; but the
reader whose mathematical know-
ledge is quite elementary and who
cannot follow the derivations from
fundamental wave equations will
find that the argument is carried
along in ‘' plain language ' suffi-
ciently for the results and their con-
ditions to be understood. More-
over, before plunging into abstract
theory, the author, in a non-
mathematical introductory chapter,
briefly reviews the numerous appli-
cations of transmission lines at very
high frequencies.  Most of the
transmission line treatises that are
within the range of the less erudite
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readers assume (not always with due .
notice) that the wavelength is very
large compared with the cross-
sectional dimensions of the conduc-
tors, and contain no hint of the
effects that become serious when
this assumption is not applicable.
By strict conciseness Dr. Jackson
leaves himself room to deal with the
problem generally before going on
to offer such simplifications as are
permissible under specified condi-
tions.

The volume is valuable not only
as a text for the student but also as
a refercnce book for the engineer.
It includes formule covering most
of the cases likely to be met, and
tabulated examples showing the
degree of approximation on certain
assumptions.  Although measure-
ment technique is not described in
detail, methods are indicated; and
the closing chapter and appendices
provide data on circle diagrams—
the valuable practical aid recently
the subject of an I.E.E. paper by
the author and Dr. L. G. H.
Huxley.

When the book is used for refer-
ence it must be noted that the
author adopts the M.K.S. system of
units, and, therefore, such dimen-
sions as the radii of coaxial conduc-
tors are in metres, not centimetres.
The reviewer suggests that an index
of symbols, referring to the page
where each is defined, would in-
crease its usefulness still further for
reference. Some explanation might
also be given of the oscillator sys-
tem of Fig. 6, which is by no means
obvious. There ought to be early
opportunities, resulting from de-
mands for further editions, for in-
troducing such refinements.

M.G.S.

" WIRELESS WORLD “ INDEX
UR Publishers announce that
the Index for Vol. L of Wireless
World (Jan.-Dec., 1944) will be
ready in a few days, price 1s. 1id.
by post. A binding case, complete
with index, can be supplied at
4s. 10d. by post. Readers’ copies
can be bound in the Publishers’
case, with index, at a cost of
1os. gd., including return postage.
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| 7 was valve trouble
fred, and a rew
Brimar valve made
all the differerce/” |

The wuse of the correct Brimar Valves in a radio set is
as good as a guarantee of peak performance. Valves are
still in short supply, but you may be able to obtain the

Brimar Valve you need.

BRIMAR
VALVES

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.
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Speed, accuracy and fine
finish demand specialised
equipment, and in
MORRISFLEX
Flexible Shaft Equip-
ment you have it.
For cutting, filing, grind-
ing and polishing com-
ponents of aluminium,
elektron, non-ferrous
alloys and ferrous metals
it is unrivalled, ensuring
Cphaon o the finest results in the shortest time and at minimum cost.
Polishing Mops, Felts Use MORRISFLEX Equipment for scaling, sanding,
and Felt Cones. polishing, tube brushing, removing paint and rust; for
rasping woodwork, and many other operations.
Rotary Rasps MORRISFLEX Equipment Is available in overhead
for woodworking suspension, bench and floor type machines, the two latter

belng readily portable.
Mounted Points.

Write for Catalogue
MORREX

On Air Ministry,
Admiralty and
Industrial Wire
Brushes.

| P War Office Liste
o
y | ‘1
REX
Rotary Files and
Cutters. {

Sanders & Grinders,
etc.

MORRISFLEX
Equipment includes

| Shirley 1237 B. O. MORRIS LTD., SHIRLEY, BIRMINGHAM, ‘trams : Morrisfies, Bham

More and more leading
manufacturers rely
on HY-MEG . . ..
. o« Wewill gladly
advise you

A copy of the receatly printed Brochure ** Stability in
Insulation” will gladly be sent to those applying on ;
Business Heading or Card and enclosing 2d. to comply j
with the Control of Paper (No. 48) Order, 1942.

LEWIS BERGER & SONS LTD., (Established 1760) LONDON, E.9  ’Phone: AMHerst 3321

MANUFACTURERS O F INSULATING VARNISHES L ENAMELS
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WHATS IN A NAME ? (Mark I1):

Thoughts for the Rising Radio

AD it not been for occa-
H sional references to me by
my fellow scribes ‘‘Dial-
list’’ and ‘‘ Free Grid,’’ the older
generation might have supposed
that my heater was burnt out,
while the purely wartime radio
boys would not have known that
I had ever excited these pages
into fluorescence. The fact is, of
course, that my beam has been
deflected off the Wireless World
screen by the present regrettable
international situation, which
necessitates different activities for
most of us. However, the sloppy
technical language I see on all
sides has built up such a colossal
tension that it is X-shifting me
back here to flicker acrimoniously
for a few brief cycles before fad-
ing again from public view. [But
not for long, we hope.—ED.]

So many writers and speakers
scem to think it does not very
much matter about the technical
terms they use being the most
correct or appropriate or logical,
so long as they have the blessing
of custom and, therefore, are
understood by the old hands. If
the vastly greater number of new
hands stumble over them, well,
it’ll just show how clever they
have to be to tackle the subject
that we wise old birds have mas-
tered. So it seems.

Now if we were Members of
Parliament, with long centuries
of custom and tradition to bind
us, there might be some excuse
for being reluctant to scrap lan-
guage that is no longer—if it ever
was—strictly logical. No large-
scale difficulty or confusion is
likefy to result from referring to
switching on the electric lights in
the House as ‘‘bringing in the
candles,”” and it affords harmless
amusement to the occupants of
the public gallery. But radio
technicians reckon to be among
the most enlightened and up-to-
date of men, dealing with matters
of precision and exactitude. And
just now there is strong emphasis

*:Mark 1 was published in the No;mber 23rd,
1934, issue.

By “CATHODE RAY"”

on better training. So should we
not go to some trouble to remove
unnecessary difficulties from the
paths of those who will have
quite enough to do to enter into
so rapidly expanding a field of
knowledge?

A writer has recently deplored
such ‘‘new-fangled terms’ as
capacitor.  Condenser is good
enough for him. Maybe it is. I
for one still talk about conden-
sers. But I am sure that capa-
citor is the better word and will
ultimately prevail. In the mean-
time I try to encourage the tran-
sition by slipping in capacitor
here and there. The longer a
reform is delayed the more diffi-
cult it is to accomplish, because
so many more people become
used to the old word. An obsti-
nate refusal to have anything to
do with the new one is a drag on
progress and a symptom of
mental arterio-sclerosis. On the
other hand, experience shows
that it is generally against the in-
terests of reform to attempt to
introduce it too suddenly or too
soon.  Hence the policy of
gradual infiltration and re-educa
tion.

intolerant Old-timers

But why is capacitor better
than condenser? As the writer
already referred to points out,
nobody is likely to confuse a con-
denser (radio) with a device for
converting steam into water. So
why bother to uproot a word
that has served everybody in
radio—or wireless—right from the
start up to the present day?

Well, old-timer, try to imagine
that you, like thousands of young
persons, are just beginning to
learn it all now. You are learn-
ing that the whole affair is
founded mainly on three things
—resistance, inductance, and
capacit—(?). If you have a suffi-
ciently tidy mind for it to be
worth your while embarking on
the job at all you will certainly

Generation

prefer -ance to -y. It will help
to remind you that these three
things are all in the same class,
of abstract properties.

It is now an established conven-
tion in electrical terminology—
not only in the radio part of it—
that the suffix -or denotes an
appliance for doing something,
that something being indicated by
the main body of the word. So
without being told any more, the
learner knows the names of com-
ponents embodying resistance,
inductance and—capacitance. At
least, he thinks he does, until he
is told that a thing embodying
inductance is an inductance (or
coil), and a thing for capacitance
is called—why, heaven knows!—
a condenser.

The Americans are not always
to be trusted in general nomen-
clature; a liking for the long
word, presumably, impels them
(for example) to introduce a
four-syllable  word, elevator,
when our monosyllable lift is
quite as expressive (both words
fail on the return journey). But
in scientific matters their gener
ally more receptive and less con-
servative minds are readier than
ours to scrap things that have
nothing better than custom or
tradition to keep them going.
And so in their technical litera-
ture inductor and capacitor are
in general use as the names of
components embodying induc-
tance and capacitance. Credit is
due largely to American example
that we have already adopted
resistor in place of the ambiguous
use of resistance in both abstract
and concrete senses. Not long
ago, vresistor sounded just as
““new-fangled”’ as inductor or
capacitor. But now nobody feels
self-conscious saying it, and the
wartime generation need never
know that we old-timers used to
go to a shop to buy ‘‘a resist-
ance.”’

An inflexible loyalty to all
three of the old words would at
least be consistent, and worthy of
a certain respect; but what can
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one say of a state of mind that
accepts one of the logical terms
and spurns the other two as
‘““new-fangled ’ — that  sneer
which has at some time or other
been evoked by practically
everything that is now accepted
as normal and beneficial!

When discussing capacitance it
is usual for reference to be made
io an eléctrostatic field, even
when it is clear that the field in
question may be alternating at a
very large number of cycles per
second. When the field is vary-
ing at such a remarkable rate,
what is the purpose of dragging
in -static, which means station-
ary?  Curiously enough, the
authorities who talk about elec-
trostatic fields not uncommonly
refer in the next breath——or the
preceding one— to magnetic
fields. Why not wmagneto-static?
I have never seen or heard any
accompanying explanation of
what appears, to the open mind
of the student, to be an anomaly.
My sympathy is with the student.
He ought not to be made to put
up with this sort of thing. If the
energy in an oscillating: circuit
cannot be referred to in terms of
clectric and magnetic fields, and
they have to be electrostatic and
magnetic, it is the duty of the ex-
ponent to supply a reason for the
lopsidedness.

When two alternative technical
terms are equally accurate, the
shorter is generally to be pre-
ferred. That may be why fre-
quency-changer is so rapidly
giving place to mixer. Brevity,
however, though it may be the
soul of wit, is certainly not top
priority where technical terms
are concerned. If mirer were
technically as good as frequency-
changer, 1 would scrap the latter
without hesitation. But here, it
seems, the American influence
that is so praiseworthily occupied
among the -ors, is playing us
false.  Frequency-changer (oes
tell us the essential purpose and
function of the thing, Mixer
doesn’t. It is much more sug-
gestive of the cocktail bar or
building site than of radio tech-
nology. Even if it is granted that
it refers to something radio, it is
not at all clear what. Quite a
number of radio devices might at
least equally well be so called:

And no wonder. Some of the
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things called mixers don’t even
mix. Take the crystal or diode
types. used for frequencies too
high for hexodes and such like.
The incoming signal and the local
oscillation have to be added to-
gether before they are fed to the
so-called mixer. The hexode type
certainly seems to have more
claim to the title, as it does do a
bit of mixing. But there is a very
good reason why, of all the varied
things that might be called
mixers, frequency-changers of all
types should be kept out. One of
the commonest radio errors is the
belief that adding together, or
mixing, currents or voltages of
two different frequencies, results
in the formation of currents or
voltages of sum and difference fre-
quencies. Actually, of course, it
is necessary to do either of two
things—to rectify the mixture, or
to vary the amplitude of one of

the component signals in propor--

tion to the instantaneous ampli-
tude of the other. Diodes and
crystals are examples of the first
kind, and hexodes of the second.
Calling them mixers is about the
best possible way of promoting
the fallacy that mere addition of
the two component frequencies
gives rise to two others.

Adijectival Obscurity

Non-linear  distortion is a
curious expression. On the face
of it, non-linear appears to be an
adjective qualifying distortion. 1f
you were to ask an intelligent
non-technical man what it meant,
he would say he supposed it
meant distortion that was non-
linear. But the unintelligent
technical men who use the term
do not mean that at all. What is
it that is non-linear? The distor-
tion? It may be. But so may
other sorts of distortion that no-
body calls non-linear. The thing
that is non-linear in so-called non-
linear distortion is the unspecified
cause of the said distortion.

Take a loudspeaker. If you
were to draw a graph of speech-
coil displacement against speech-
coil current, you would probably
find that from zero up to a certain
current the graph was a straight
line, i.e., linear. There would be
no distortion due to this charac-
teristic. But greater currents
would cause the coil to move be-
yond the region in which the mag-
netic field was reasonably uni-
form, and the displacement graph
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would bend over. The displace-
ment /current characteristic would
be non-linear. Distortion would
result whenever the coil was
driven beyond the limit of line-
arity. A graph of distortion
against current would, it is true,
be non-linear, too. But if you
drew a graph of what is generally
called frequency distortion against
frequency, that also would be
non-linear. Yet it would not be
‘“ non-linear distortion.”

I know that the habit of using
nouns as adjectives may, if carried
to excess, lead to dreadful things
like the German language. And
that non-linear distortion has pre-
cedents, such as ‘‘The Black
Death.”” But they belong mainly
to the age of superstition and in-
exactitude. I submit that in the
interests of clear thinking non-
linear distortion should be re-
placed by non-linearity distortion.
A small point, but symptomatic.

There are two alternative words
relating to transmission lines that
seem to be used indiscriminately
(even by the same writers) and
neither to have gained the upper
hand. They are concentric and
coaxial. Now there are quite
enough technical terms in circu-
lation for the wretched learner to
acquire, without adding to them
unnecessarily by using more than
one word meaning exactly the
same thing. It is not just the
slight extra effort of having to
learn two words instead of one. It
is the risk of confusion and mis-
understanding when a student has
been reading about concentric
feeders and then (elsewhere, or in
the same book) comes across co-
axial feeders. Or vice versa. It
is reasonable to suppose that dif-
ferent names are given because
there is some difference, however
slight or subtle, in the things
named. But the way these two
names are used in radio tech-
nology, there just isn’t.

Obviously, then, one of. them
ought to be chucked out. But
which?  Well, by derivation, co-
axial means that the axes are
common ; concentric means that
the centres are common. Any
cross-section drawing of the feeder
in question is concentric, because
it consists of circles having their
centres at the same point. Co-
axial, however, applies to the
whole of the feeder itself, and
therefore is more precise.  The
inner and outer conductors could
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not be arranged coaxially in any
other way than they are in a
feeder, but they could be arranged
concentrically (i.e., with their
centres together) as shown in Fig.
1, which isn’t quite what people
have in mind when they talk of
concentric feeders.

It irritates me to see grounded-
grid, except in American litera-
ture, where, of course, it is per-
fectly consistent and appropriate.

Fig. 1. This pair of feeder con-
ductors is concentric, but not
coaxial.

But people who wouldn’t dream
of marking the ‘‘ earth’’ terminal
of a receiver ground, and who
habitually talk about earthing
this and that, seem to find some-
thing wrong with earthed-grid.
Why? Just because it would be
clear and straightforward and con-
sistent, and so, of course, would
never do?

These are some of my pet pho-
bias. I confess that until I began
to write this there was another,
which has not been able to sur-
vive close consideration. It was
the statement that the amplified
voltage at the anode of a resist-
ance-coupled valve is 180 degrees
out of phase with that at the grid.
My objection was that the stu-
dent, having been informed at the
appropriate stage of the course
that phase is a time relationship,
might get into his head the idea
that the process of valve amplifi-
cation introduces a time delay of
half a cycle between grid and
anode, and so involve himself
prematurely (and incorrectly) in
the phenomenon of electronic
transit time. And to clinch the
thing, Fig. 2 (b) was to show what
it meant by a 180-degree phase
shift in relation to (a) (one cycle
of the signal at the grid), whereas
(c) is what actually does happen
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at the anode. Therefore (it ap-
pears) instead of talking about the
signal being phase-shifted 180 de-
grees in the process of amplifica
tion, one should say it is inverfed.

1 am not at all sure that it
wouldn’t be better in any case to
cut out the 18o-degree business
in this connection (inverted or
upside-down is so much easier
for most people to understand),
but not for the reason given
above. Because, you see, there
is a fallacy in it. The real nigger
is the ‘‘lagging ' and ‘‘leading
story that is told in lessons on
phase. Although these are con-
venient terms for referring to the
relative  phases  of alternating
quantitics, they are dangerously
liable to lead one to suppose that
an actual shift in time takes

place. For example, in an in-
ductive  circuit  the current
““lags’’ behind the generated
voltage. 1f this is understood to

mean that, say, positive peaks of
current occur at a certain fraction
of a cycle later than positive
peaks of voltage, well and good.
What one is liable to think, how-
ever, is that each positive peak
of current is related to the pre-

ceding positive voltage peak,
through a sort of delaying
action introduced by the in-
ductance.  This idea comes

up against a horrid difficulty
when leading currents are con-
sidered ; the student, if bright,
sees that his time-shift idea was
false, or, if not so bright, decides
to accept the thing as part of the
general mystery of electrical
science. And that is a thoroughly
bad thing.

Looking again at Ifig. 2, sup-
pose (a) is an isolated cycle of
voltage applied to an entirely
inductive circuit in which ‘‘the
current lags the voltage by go
degrees.”’ Does the resulting
current cycle look like (b) except
for being go degrees behind in-
stead of 180 degrees? Not at all.
The current starts at the same
time as the voltage, and its wave-
form is quite different from that
of the voltage. 1t is only after a
large number of similar voltage
cycles have followed continuously
that the current wave takes on
the same shape and a go-degree
lag. So the visual ‘' proof”
breaks down. Phase difference
doesn’'t necessarily involve dis-
placement in time (think of a
three-phase alternator, for ex-
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ample), and so there iS no
theoretical objection to saying
that the anode signal is 180
degrees out of phase with the grid
signal. Of course, there are things
that do introduce a real lag (never
a lead!)—transmission lines, pro-
pagation through space, and
mechanical devices such as film or
wire recorders—but they must
not be allowed to mislead one
about phase generally.

It wouldn’t surprise me if some
of the bricks 1 have disrespectfully
thrown at authority were to be
hurled back with interest. But 1
don’t think that would upset the
moral and sum of the whole
matter, which is that persons who
take on themselves to teach
ought to be extraordinarily care-
ful in the terms they use. It is
perhaps too much to expect that
the muddle will be completely
cleared up so far as radio is con-
cerned (it is like those problems
about A emptying a bath and B
and C filling it), but when it is
not possible to avoid confusing or
erroneous terms they should
never be introduced without ap-
propriate warnings. That is hard,
because one forgets the difficuities

(a)

(b)

(c)

Fig. 2. Is (b) 180 degrees out of
phase with (a) or is (c), or both ?

of one’s youth, or perhaps most
teachers were too bright to ex-
perience them. But if accepted
as an ideal, the resolve should
enable the rising radio generation
to get a fairer deal than we had.

ALL-CLASS VALVES

OUR cover photograph shows
stages in the construction of
a Mullard ‘‘ all-glass”* valve. The
envelope, a partially finished
assembly, and a complete valve
(without ‘‘ getter’’) are illus-
trated.
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SCREENED TESTING BOOTHS

Protection Against Electrical and Acoustic
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REEDOM from electrical
interference, as well as
from acoustic noise, is

essential for the routine factory
testing of radio equipment. It is
generally achieved by carrying out
testing in well-screened cubicles
within the factory. The design of
these cubicles can present quite
a problem, especially when the
equipment to be tested happens to
be extremely sensitive ultra-high-
frequency apparatus and the
nature of the tests are such that
no extraneous interference what-
soever can be tolerated. Such was
the problem which recently con-
fronted the technical staff of Ultra
Electric, by courtesy of which firm
this description of how the problem

Interference

was solved by them is published.

With the of help Post Office
engineers a design was finally
evolved for a screened unit com-
prising three separate cubicles,
cach measuring inside approxi-

Inside the
screened cubicle
showing the
ample bench
space for test
equipment,
(Right) Power
supply panel
showing the
main  switches
and special UHF
filter condensers.

mately 11ft. 6in. long, 6ft. wide
and 6ft. gin. high. With a 3-ft.
wide bench along one side there is
just sufficient room for the occu-
pants of the cubicle to move about
in comfort. As the bench runs the
“long” way of the booth it
accommodates quite a consider-
able quantity of apparatus.
Basically the
electrical screen-
ing consists of a
box within a
box ; the two
are joined to-
gether at one
point only and
from this com-
mon connection

a short stout
earth lead is
taken. Each of

the three cubic-
les is construct-
ed in this fashion
and each s
further enclosed
in a double
skin of sound-
proof material. The electrical
screening is carried out with
30-SWG copper sheet and all
joints are soldered. The earth
lead consists of a length of 2-in. X
}-in. copper bar connected to a
large copper earth plate buried
beneath the concrete floor of the
factory. A separate earth is used
for each cubicle. Inner and outer
copper skins are about 6in. apart.
The general arrangement of the
cubicles is shown in the accom-
panying drawing.

Describing the design ‘as basic-
ally a box within a box enables
the general form of construction
to be visualised, but there are
certain details that require ampli-
fication. For instance, means of
entry capable of perfect sealing,
as well as a supply of fresh air
for the workers, must be provided.

Each cubicle is fitted with two
sliding doors, one forming a part
of the inner copper skin and the
other completing the outer screen.
These run on rails fixed to the
floor and guides keep the door in
position at the top. One face of
each is covered with copper sheet,
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whilst round the edges are phos-
phor-bronze brushes, which in the
closed position ride over a copper-
covered inclined ramp forming the
jambs, lintel and step of the
entrance. Furthermore, each
door is wedge-shaped when viewed
from the top or bottom, the thick
end of the wedge being the trailing
edge of the door. The accompany-
ing photograph shows the entrance
with the doors pushed info their
recesses on the right. There can

OUTER
SCREENING

|

PLATE! |
- 1

X0 OUTER SOUND—-PROOF SKIN

also be seen the two railsjon which
the doors run, the tapered copper-
covered floor ramp, and the con-
tact springs on the leading edge
of the doors. There is also an
outer hinged door to complete the
acoustic screening.

Ventilation is provided by two
apertures in the roof of the cubicle
closed by two sheets of copper
gauze soldered to the surrounding
copper sheet of the inner and outer
skins respectively. A shallow
box is built above each aperture
and in one are housed an electric
air fan and tubular electric
Leaters. Both apertures are lined
with sound-absorbing material.

Electrical supplies inside the
cubicles comprise two separate
AC sources of ditferent frequency
and one low-voltage DC circuit.
These supplies are very thoroughly
filtered, both inside and outside
the cubicles, the filters being

INSPECTION
WINDOW
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mounted on copper panels fixed
to the inner and outer screening
walls. On the outer wall is a panel
similar to that shown in an
accompanying photograph, but in
place of switch boxes are three
anti-interference suppressors.

The circular plates seen on the
wall are special UHF filter con-
densers. Two of these are used in
cach input line, onc on the inner
wall and another on the outer.
Of G.P.O. design, these Afilter

VENTILATORS
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to an insulated lead-through spin-
dle and forms the *live’ con-
denser plate. The * earthy ”
plate is the rccessed container,
which is bolted directly on to the
copper wall of the booth.

The effectiveness of the screen-
ing system as a whole was
demonstrated by operating a
fairly high-power UHF transmitter
immediately outside the booth and
“looking ” for a signal on an
oscilloscope connected to a sensi-

OUTER SCREENING

|

\
SOUND~-PROOF
DOOR

General arrange-
ment of the
screened  booths
used by Ultra

B

Electric for test-
ing UHF equip-
ment. Double
screening for elec-
trical and acous-
tical interference
is provided.
(Right) Entrance
to a screened
cubicle showing
the floor rails on
which the two
doors slide and
the two copper-
covered  tapered
ramps to seal the
entrance.

condensers consist of a large brass
disc about %in. thick recessed on
one side to accommodate a sand-
wich comprising a brass disc of
smaller diameter and two picces
of mica. The centre disc is fixed

tive recciver inside one of the

cubicles. No trace whatsoever
could be found of a signal from the
outside with the doors closed.
Opening the doors completely
filled the screen of the CRR tube.
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WAVETRAPS WITH INFINITE Q

118
Use of a
HEN I read S. W. Amos’
article in last month’s

Wireless World, it brought
back memories of an attractive
mahogany box. The lid was
hinged with a piano hinge, and on
being raised revealed an ebonite
panel with three, or was it four,
terminals and a condenser dial. |
was proud of that wavetrap,
which must have cost as much as
a 1939 midget receiver, and
which never seemed to have much
effect. It was time to be re
minded that a wavetrap can be
a very cheap device, and that
properly designed it can be very
useful.

There is one very interesting
addition which can be made to
the ordinary wavetrap to improve
its performance. This trick is
well known in some applications,
but does not seem to have been
generally applied. It is, in fact,
regarded as a rather highbrow

C

RECEIVER

-

Fig. 1. Conventional wavetrap circuit

text-book device, although actu-
ally it is a simple and practical
circuit.

The usual wavetrap circuit is
shown in Fig. 1. The anti-reson-
ant frequency of the LC circuit is
rejected, as at this frequency the
circuit has a very high imped-
ance; the rejection efficiency for
a given L /C is proportional to the
Q of the circuit for high values of
Q. In practice, no one is going
to make a wavetrap unless the
signal to be rejected is a serious
nuisance ; therefore, the design
should be such that the maximum
rejection is obtained. Maximum
Q and maximum L /C ratio will
therefore normally be adopted.
Unfortunately, maximum L/C
ratio broadens the rejection band-
width and maxinum Q means

Simple Balanced Filter Circuit

By THOMAS RODDAM

careful coil design. We therefore
turn to the circuit of Fig. 2 (a);
in this, the coil has been tapped
at its centre and a resistance re-
turned to earth from this point.
This *’ cancellation resistance ”
enables an exact balance to be
found at the rejection frequency
and thus gives the effect of a
tuned circuit  of

infinite Q. Of

course,
provement must be

Fig. 2. Centre-tapped

rejector circuits with

‘ cancellation resist-
ance "’

this im c

10,000 ohms; a Q of 200 will re-
quire 50,000 ohms. Still higher
values are dbtained as we increase
rejection frequency or inductance
and a carbon track variable re-
sistor of about 500,000 ohms
maximum value will be found
convenient for most medium-wave
circuits.

It is much casier to set up this
circuit if the adjustments are
made in the right order. The re-

..|||_

(a)

paid for somehow; at the fre-
quency of the wanted signal there
is a small loss of energy due to
the presence of the short resist-
ance. We shall see, however,
that the resistance value is of the
order of 10,000 to 100,000 ohms ;
the loss introduced is therefore
very small.

For the particular circuit of
Fig. 2 (a), the value of the shunt
resistance is given by R-=}
(wLQ), where w is 27 x rejection
trequency, and Q
is the value of
(mL / RL) at the
rejection fre-
quency, R = being
the coil resistance.

If we have a 200

Fig. 3. Series-tuned
shunt insertion wave-
traps

(2)

#H coil, and wish to reject a fre-
quency of 798 kc/s (w=5x 10%),
we find that R =250Q ohms.

A coil having a Q of 40 will
therefore require a resistance of

(b)

sistance should be at its maxi-
mum value while the capacity is
being adjusted. Whena minimum
output of unwanted signal is
obtained, the value of R is
reduced until a minimum signal
for this wvariation is obtained.
Often it will be found neces-
sary to retrim the capacity
when R has been adjusted, as the
anti-resonant frequency is not
exactly 1/2x,/LC. Any attempt
to adjust R before C is nearly

__-!H——o

(b)

correct will lead to utter confu-
sion,

A number of variations on this
simple theme are known. For
example, the centre-tap can be
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provided by a twin condenser as
in Fig. 2 (b). A series-tuned
shunt insertion wavetrap can be
designed to have the circuit of
Fig. 3 (a) or 3 (b), and in each of
these two circuits the series-
tuned arm appears to go down to
a complete short circuit at the
resonant frequency.

(a)
Fig. 4. The original bridged-T circuit (a) can be rearranged to the

form of (b)

The use of resistance cancella-
tion is not restricted to wavetraps.
Any filter circuit which has as its
principal function the rejection of
a single frequency can be im-
proved by this method. Two par-
ticular examples are ‘‘ high-

Ry, — @*C?R(R? 4

0,if jwl.
class’’ power pack design, in
which an anti-resonant circuit is
included as a series element in the
smoothing circuit, and in home
recording using a compressor with
a pilot tone to drive the repro-
ducing expander. It is rather im-
portant to notice the qualification
in the second sentence of this
paragraph. Only a politician will
offer you something for nothing;
engineers, and the statesmen of
my party, never do this. The
following reasoning is tempting:
resistance cancellation increases
the effective Q; the rounding of
filter cut-off is the result of a bad
Q; therefore filters can be im-
proved at cut-off by cancellation.
This is not true; cancellation
works only at a single frequency ;
at the cut-off  frequencies the
total losses are increased by the
added resistor and there is. if
anything, rather more rounding.

APPENDIX
The cancellation circuit is the
bridged-T of Fig. 4 (a): this can
be converted into Fig. 4 (b) by the
usual star-delta transformation of
Z,7,7, into Z,ZgZ,, where

Zn = ZaZy)(2Zy + Z)
YA 2204, + 1)

2jwC(RL? + w?L?) or w?

Wircless World

1f we use the particular circuit
of Fig. 2 (b), we have Z; = 1/jwC

7, = R. and therefore
7y — 1/w*CYR + 2/jwC)
Writing—
Yg = 1/Zg
Yg @?*CR + 2jwC
Ot —0
iz Zy
[ —

(b)

by the usual star-delta transformation.

The admittance, Y, = 1/Z3 is in
parallel with this, so that the total
admittance of the series arm (Z,Zg)
is

Ry, — jol. AFOR L @
R+ ol © G o et
wl?) — jolL + Eij(RL2 4_,,‘,",2[‘2)

R? + w2 T
(1/21.C — Ry1.2)

w2L2

Thus we see that the cancellation
resistance is proportional to ), and
the rejection frequency is not exactly
the 1/2aV LC value.

The analysis for the various other
forms can be carried out in the same
way, either by transforming Z,Z,Z,
into a = network, or Z,Z,Z, into a
T network.

and

AMATEURS’ HANDBOOK

E are informed that the Radio

Amateurs’ Handbook for 1945,
published by the American Radio
Relay ILeague, is expected in this
country in a few weeks’ time.

Copies will be obtainable direct
from A. F. Bird, 66, Chandos Place,
London, W.C.2, price 12s. 6d.,
postage 7d.

The handbook can also be ordered
through the Radio Society of Great
Britain, New Ruskin House, Little
Russell Street, London, W.C.1, for
delivery from America in about
three months’ time, at a cost of
10s. 6d. For security reasons, the
handbook cannot be sent from
America to Services or Government
establishment addressesy

1 lk)
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'—ELECTRICAL STORES
“ FAIRVIEW,”
LONDON ROAD, WROTHAM,
KENT.

TERMS : Cash with order. No C.0.D.
All prices include carriage or postage.

ELECTRIC LIGHT CHECK METERS, first-class
condition, electrically guaranteed, for A.C. mains,
200/250 volts 50 cy. I phase 5 amp. load, each 12/6.

SOLID BRASS LAMPS (wing tvpe). one-hole
mounting, fitted double contact, S.B.C. holder,
and 12 volt 16 watt bulb.  4/-

TUNGSTEN CONTACTS, 3 in. dia., a pair mounted
on spring blades, also two high quality pure
silver contacts, #in. dia., also on spring blades,
fit for heavy duty, new and unused. There is
enough base to remove for other work. Set of
four contacts, &/-.

ROTARY CONVERTER, input 40 volts D.C.,
output 7Hv., 75 m/A, A.C., also would make good
50v. motor or would generate.  £2.

AUTO TRANSFORMERS. Step up or down
tapped 0-110-200-220-240; 1,000 watts. £5.

POWER TRANSFORMER, 1k\V, double wound,
100 volts and 220 volts to 110 volts, 50 cycle,
single phase. Price £20.

AUTO TRANSFORMER, step up or step down
500 watts, tapped 0-110-200-220-240 volts.
£3 10s.

4 WATT WIRE END RESISTANCES, new and
unused, price per doz., §/-, our assortment.

MOVING COIL AMPMETER by famous maker,
2in. dia., flush mounting, reading 0-10 amps.,
F.S.D., 2¢ M/A, price 27/6.

AMPLIFIER COMPONENTS from dismantled
American 10 and 20 watt amplifiers, all metal
cases and compound filled.

INPUT TRANSFORMERS, ratio 12 to 1, centre
tapped, price 15/-

P.P. OUTPUT TRANSFORMER, ratio 6.2 to 1,
centre tapped, price 10/-.

POWER TRANSFORMER, pri. 95/100 v., sec.
260-0-260 at 80 M/A, also 5 v. at 3A, price 12/6.

CABINET LOUDSPEAKER, for extension only,
5 watt output, 8in. dia. cone, high quality, size
of cabinet 16 x 14 % 8}in. x } thick, cabinet slightly
marked at top, price £3.

SMALL M.L. ROTARY CONVERTER, in cast alli.
case, size 14x44x4}in., permanent magnet
fields, converters need attention, not guaranteed.
POWER TRANSFORMER, suitable for arc
welding, input 230v., 50 cycle, 1- PH, output
50 volts at 200 amps., price £17 ; ditto, output
130 amps, £15; ditto, output 100 amps, £12.

TRANSFORMER for rewinding only, approx.
2kW, weight complete with clamps, 45 1bs.,
price 30/-.

DYNAMO, slow speed, only 500 r.p.m., output
25v.-10 amps., shunt wound, adjustable brush
gear, ball bearing, condition as new, weight 60 lbs.,
a real high-grade iob. Price £7 10s.

50 VOLT MOTOR, D.C., input 4 amps, } h.p.,
ball bearing, double ended shaft }in. dia., slow
speed, only 500 r.p.m., shunt wound, condition
as new, also make good slow speed generator.
Price §0/-.

METAL RECTIFIER, large size, output 50 volt 1
amp. Price 35/-

50 VOLT D.C. MOTOR, shunt wound, ball bearing,
; 3 h.p., speed 900 r.p.m., in new condition, make
‘good generator. Price £7,

MOVING COIL AND M.I. METERS.
FOR FULL DETAILS OF ABOVE AND OTHER

|

l GOODS, SEND FOR LIST, 24d.
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TELEVISION COMMITTEE'S REPORT

THE long-awaited Report of the
Government Television Com-
mittee, appointed under the chair-
manship of Lord IHankey in Sep-
tember, 1943, was presented to Par-
liament on March 8th.

Readers of Wireless World will be
familiar with many of the ideas
expressed in the recommendations
and conclusions, for they have been
the subject of discussion in the
pages of this journal for many
months past. We do not, therefore,
propose dealing very fully with the
mass of information contained in
the Report, which is obtainable
from the Stationerv Office, priced
6d., but to confine ourselves to the
salient points.

It should be pointed out that the
Report contains recommendations
only and is not, therefore, conclu-
sive.

It is recognised by the Committee
that whilst the pre-war standard of
definition (405 lines) gives a satis-
factory picture in the home, it is
inadequate for large-screen projec-
tion. It is, however, recommended
that the television service should be
restarted on the old standard rather
than await the development of a
new system which, it is foreseen,
would take some years to produce.
‘“The [pre-war] service could, we
believe, be in operation within g to

12 months of the release of the re-
quisite staff,”” the Report states.

If the recommendation to re-open
the service in London on the old
basis is approved, then the question
arises whether that system should
be extended to the provinces or
whether the extension should await
the development of a new svstem.
It is suggested that the 4jo5-line ser-
vice from London should be ex-
tended by cable or radio link to six
of the most populous provincial
centres as soon as possible after the
reinstatement of the London ser-
vice. The hope is expressed that the
first, at Birmingham, may be in
operation within about a year after
the London transmitter restarts.

It would, however, be unjustifi-
able to proceed with this extension
if the intention was to discard it
after a few years in favour of an
entirely new svstem. The assump-
tion is that the two systems would
be operated side by side for some
time.

The opinion of the Committee is
that the definition should eventu-
ally be of the order of 1,000 lines.

It is understood the responsibility
for the resumption of research work
on the problems relative to cable
and radio links between stations will
be assumed by the Post Office.

The Committee recommends that

RADAR IN U-BOAT WAR. A member of South Africa’s Special Signals

Service operating the anti-U-boat radar apparatus.

This picture is from a

recent Pathé News Reel which illustrated the work of this Service in the
location and destruction of U-boats off the coast of S. Africa.
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the Postmaster-General should be
granted the necessary powers to en-
force the suppression of electrical
interference.

Each of the three possible sources
of revenue for the television service,
namely, domestic licences, cinema
licences and sponsored programmes,
has been considered by the Com-
mittee. A licence fee of f1 for
domestic television reception, in
addition to the existing sound
broadcasting licence, is suggested.
A special licence for cinemas is also
recommended. Sponsored  pro-
grammes could not be expected to
provide a substantial contribution
towards the cost of the television
service in the early stages. ‘‘In
these circumstances, and without
prejudicing the matter for the
future, we feel it would be pre-
mature to come to a conclusion on
this question.”’

Cinemas in general are likely to
await the advent of the new sys-
tem before installing television pro-
jection equipment.

The co-ordination of research
under Government auspices is re-
commended.

The Television Committee having
prepared the plans for the reinstate-
ment and development of the tele-
vision service after the war, for
which purpose it was appointed,
recommends the setting up of a
permanent Advisory Committee.

ANTI-U-BOAT RADAR

ROM an enemy spokesman—
Admiral Doenitz—came the
first public tribute to radiolocation
as an anti-submarine weapon of the
United Nations.

““ At the end of 1943 and the be-
ginning of 1944,”” he said, ‘‘one
development became very obvious
which long ago, even in peacetime,
had been feared, that the enemy
might deprive the U-boat of its
essential feature—the element of
surprise—byv means of radiolocation.
With these methods he has con-
quered the U-boat menace.

““ The scientists who created radio-
location have been called the
saviours of their country. So, it
was not superior strategy or tactics
that gave him success in the U-boat
war, but superiority in scientific
research.

‘“Germany made the great mis-
take of calling up her scientists into
the Armed Forces instead of letting
them continue their researches.’’

Britain did not make this grave
error. Her scientists were immedi-
ately marshalled on priority research
within and without the Armed Ser-
vices. The Admiralty, for example,
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employing over three thousand
scientists in its various laboratories
and departments, has gone a step
further than in any other country
and embodied them into the Royal
Naval Scientific Service.

RADIO REPAIRS

’I‘HE question of licensing radio
-A  supply and repair shops was
recently raised in the House of Com-
mons. In reply, the President of
the Board of Trade said that new
retail shops which supply wireless
goods require a licence under” the
l.ocation of Retail Businesses Order.
But, to ensure the widest possible
facilities for repairs, a general
licence has been issued enabling
anyone to ‘‘ carry on the business of
repairing his customers’ goods with-
out requiring an individual licence.”’

WHAT THEY SAY

RAILWAY Rabio.—I am advised
that there is as yet no wireless
apparatus which would afford a
satisfactory remedy for the failure
to observe signals. It is not at
present practicable to carry out the
experiments required to perfect this
apparatus. T hope that this work
will be undertaken after the war.—
Philip Noel-Baker, Parliamentary
Secretary to the Ministry of War
Transport, replying to a question on
the possibility of engines being fitted
with radio-telephony.

TriIBUTE TO0 B.B.C.—One of the
great virtues of the B.B.C. is that
extremists on both sides of the
House dislike it so much.—Brenden
Bracken, in the House.

Ricuts ofF MaN.—All men have

the inalienable right to transmit
and receive by means of radio.—
From the Cambridge University
Wireless Society’s '* Charter of
Radio.”

IN BRIEF

Canadian _ Short Waves. — The
Canadian  Broadcasting Corporation

opened its new short-wave broadcast-
ing station at Sackville, New Bruns-
wick, on February 2s5th, the date
originally announced. Transmissions on
15.22 Mc/s (19.71 metres) are radiated

daily  from 1045-1325 and 1600-2000
GMT.
Radio Charter.—The Cambridge

University Wireless Socicty has drawn
up a ‘‘Charter of Radio,” the first
Article of which is quoted above. The
underlying principle is that all radio
communication shall be conducted for
the greatest good of the greatest
number. The need for an extension
of the principle of international control
is stressed, and much attention is given
to the needs of amateurs.

Cable and Wireless announce that all
telegraphic traffic between London and
‘Chungking will now be sent by a direct
circuit, but to supplement this in cer-
tain circumstances, traffic between
Britain and China will be relaved auto-
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A radiotele- |
Port-of-Spain,

matically via Colombo,
phone service between

Trinidad and Paramaribo, Surinan
(Dutch  Guiano), has been recently
opened.

Sets for Palestine.—A finm  in

Palestine wishes to get into touch with
a British manufacturer of broadcast
receivers (medium and short wavebands) |
with a view to becoming sole dis-

tributors. Letters addressed

 Palestine,”” care of the Editor, will |
be forwarded. ‘

PERSONALITIES

Keith Henney, editor of our New
York contemporary, klectronics, has |
been awarded the plaque of honour for
1944 at the Rochester Fall meeting ol
the American Institute of Radio En-
gineers. The award was made tor *' his
mmany years of unselfish service to the
radio and electronic industry through
the technical Press.

W. H. Nottage has retired after 34
years' service with Marconi's W.T. Co.
l°or the past 17 years he has been Joint
Chief of the Patent Department.  He
is succeeded by Dr. G. F. Brett.

MEETINGS

Institution of Electrical Engineers

Ordinary Meetings.—"" The Place of
Kadiant, Dielectric and Eddy-Current
Heating in the Process Heating Field,"”
by L. J. C. Counell, B.Sc., O. W,
lHumphreys, B.Sc., and J. L. Rycrott, l
13.8c., April 5th.

Thirty-Sixth Kelvin Lecture. * Elec- |
tric Currents in the Atmosphere,” by
Sir Edward Appleton, K.C.B., D.Sc.,
IF.R.S., April 20th.

Informal Meeting.—'* Electrical Aids
to Public Speaking,” discussion to be
opened by P. G. A, HL Voigt, B.Sc.,
April 23rd. |

Radio Section.—"' Studio Technique
in Television,” by D. C. Birkinshaw,
M.A., and D, R. Campbell, April ath.

“ Design of Broadcast and Television
Receivers for the Post-War Market,”
disgussion to be opencd by L. H. Bed-
ford, O.B.12.,, M.A., B.Sc., April 17th.

All the above meetings will be held |
at the LISIZ., Savey Place, Victoria
Embankment, london, W.C.2, at 5.30.

Cambridge  Kadio  Group.—"' Air-
craft Wircless Aerials,” by F./Lt. C. BB
Bovill, April 24th, at 6.0 at the Tech-
nical School, Collier Road, Cambridge.

North-Western Centre—"' Frequency
Modulation,”” by K. R. Sturley, Ph.D.,
B.Sc., April 2o0th, at 6.0 at the En-

gineers’ Club, Albert Square, Man-
chester.

South  Midlund  Radio  Group.
“Energy Conversions in Electronic

Devices,” by Dr. D. Gabor, on April
25th at 2.30, at Loughborough Tech-
nical College.
British Institution of Radio Engineers
North-Eastern  Section.—'' Dielectric
IHeating by the Radio-Frequency
Method,” by .. Grinstead, April 18th,
at 6.0 at the Neville Hall, Westgate
Road, Newecastle-on-Tyne.

Royal Society of Arts

" The Work of the Department of
Scientific and Industrial Rescarch,” by |
Sir Edward Appleton, on April 18th,
at 1.45, at the Royal Society of Arts,
John Adam Street, London, W.C.2.
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H.A.5 DEAF-AID
CRYSTAL MICROPHONE

STATIC will be ready to

serve you again with high
quality piezo-electric devices
when the *All-Clear ’ of Victory
sounds. Astatlc deaf-aid micro-
phones can be supplied only
if Import Permits are estab-
lished. Model H.A.5 illustrated
is used as standard by America’s
leading hearing-aid instrument
makers.

THE ASTATIC CORPORATION
CONNEAUT, OHIO, US.A.

and
TORONTO, CANADA.
Exclusively Repr d by

Frank Heaver Ltd. Kuoiid”X. Deven
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will again be a factor in the
plans of far-sighted manufac
turers of electronic equip
ment. From building pre-
cision parts for wartime
devices the Crouame group
will turn to the processing of
mechanical and decorative

itens for the electronic
industry. .
A place In the Crowe

achedules has meant attrac-
tive, practical, ssleable mer-
chandise to many. Our
facilitica may be valuable to

you
Dial Scales.
Tuning Mechanisms.
Pointers. Escutcheons.
Precision Controls. Knobs.

Exclusively Representrd  in
Great Britain by

FRANK HEAVER LTD.

Kingsley Road, Bideiford,
N. Devon.
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MAQUIS RADIO ""; |

A Personal Story from France
By E. AISBERG

(Editor, ** Toute la Radio’')

A vivid first-hand picture of the part played by

wireless in the French resistance movement.

contributor, who used to write for Wireless World

before the fall of France, tells us that his own journal,

Toute la Radio, and also our other French contem-

porary, L'Onde Electrique, are due to resume publication
as soon as paper is available.

T was on August 20, 1944,
that the people of Paris rose
against the German oppres-

sors. On that very day, mixed
with the first rifle shots and
bursts of tommy gun fire, Paris-
ians heard a new voice—that of
free Paris Radio. Not the hated
voice of German-controlled Radio-
Paris and its Vichy lackeys; not
even the voice of the B.B.C.,
which for four years had been for
millions of Frenchmen a source of
hope, courage and truth. The
new voice came from Paris itself
on a wavelength of 206 metres
and with a power of 0.5 kW.

The fact that a broadcast trans-
mitter was functioning under the
very moses of the occupying forces
was all the more difficult to ex-
plain as we knew that the Ger-
mans had either removed or de-
stroyed the gear of all the six
stations in the Paris district. In
fact, the only one -eventually
found to be capable of repair was
the Villebon station (24 kW, 386.6
metres) which resumed transmis-
sions on September 2.

It was not until the final libera-
tion of Paris that the mystery was
cleared up. In preparation for the
insurrection transmitters had been
secretly constructed in unit form
in several large radio factories.
When the day came, only a few
interconnections were needed to
put the gear in operation. It was
in this way that the station built
by the Sadir firm became the first
to make heard the voice of insur-
gent Paris during the great days
of August,

At about the same time a 200 W
transmitter built by the Société
des Procédés Loth started work on
41 m. Four days later, the
Société Frangaise Radioelectrique
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Our

started up a 1.5-
kW transmitter
on 31.19 m.,
and a station
built by L.M.T.
began work on 312.8 m. with the
surprisingly high power of 12 kW.

To appreciate the difficult con-
dition under which these trans-
mitters were set up, the reader
should know that all large radio
factories were, during the occupa-
tion, under the control of German
supervisors. These were generally
competent engineers who had for-
merly worked for such firms as
Telefunken, Lorenz or A.E.G.;
such men could not be bluffed into

" mistaking a master oscillator for

a valve voltmeter!

Two Vital Problems. — Those
who worked for the resistance
movement were faced with two
fundamental problems: to ensure
communication with London and
also between the different resist-
ance groups and units of the
Maquis. In both cases radio pre-
sented the best, and often the
only, solution. To this end, the
construction of clandestine trans-
mitters was carried out by many
radio firms in the face of grave
difficulties at every stage.

And what difficulties there
were | Components such as valves,
quartz crystals, morse keys were
almost unobtainable. The Ger-
mans had even seized all high-
power AF output valves such as
6L6s, in the fear that they might
be used for transmission. As
already stated, the factories had
to submit to rigorous control.
Moreover, the transport of trans-
mitters brought about great risks.
One of my friends, who bore the
nom de guerre of Regenton, was
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aboard a tramcar at Lyons, loaded
with a bulky transmitter of which
the wrapping paper was torn,
showing the panel with its control

knobs and meters. A German
officer saw the gear and, assailed
by suspicion, asked what it was.
With perfect imperturbability,
Regenton answered ‘‘electro-
medical apparatus.’”’ Fortunately,
that closed the incident.

Eluding the German DF.—It is
easy to guess how assiduously the
Germans hunted the clandestine
transmitters. For this purpose
they made use of numerous
mobile DF equipments, of which
some were installed in ordinary
touring cars of the most innocent
appearance.

Several methods were used to
throw the German DF off the
track. For communication with
London we used fixed transmit-
ters, generally installed in densely
populated built-up areas. Three
transmitters, working on the same
frequency but situated at differ-
ent points, divided between them-
selves the transmission of a single
message, following a strictly
observed and carefully worked-
out time schedule. For example,
transmitter A would stop sending
in the middle of a sentence at the
end of three minutes. Transmis-
sion would then be taken up by
station B, which in its turn would
be followed by C, and so on. The
effectiveness of the method was
such that the Germans were never
able to trace by DF methods the
source of transmission. The only
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time that they succeeded in arresi-
ing (at Lyons) a resistance group
carrying out clandestine transmis-
sion was as a result of treason on
the part of one of the members.
For internal communication,
and especially for communication
between the Maquis groups, We
generally used mobile equipments.
These were operated either in vil-
lages or in the open country near
overhead power supply lines. To
pick up the power supply we used
metal hooks carried on long poles
for hooking on to the wires. But
some operators preferred to open,
with the aid of skeleton keys, the
doors of transformer kiosks, inside
which they could work out of
sight and at the same time obtain
a1l the electrical energy necessary.

With the Magquis in Haute-
Savoie.—A year after the occupa-
tion, as a result or denunciation to
the Gestapo, the author of these
lines was forced hastily to leave
Paris for Haute-Savoie, there to
breathe the free air of the moun-
tains. This health trip gave him
an opportunity to take part in the
formation of the first Maquis
groups and to follow the evolution
of the active resistance movement.

At the beginning of 1944 the
Germans, seriously perturbed by
the growth of the resistance forces,
tried, with the help of bands of
traitors who formed the infamous
Militia, to carry out vast mopping-
up operations. These operations
were preceded by a number of
preliminary measures, which in-
cluded the limitation of move-
ment along the roads, of move-
ment within specified regions, and
the suppression of telephone com-
munications.

This last - mentioned measure
proved particularly troublesome,
as it deprived the Maquis of
means of communication between
groups ; it was no longer possible
to give warnings when the enemy
was sending out punitive expedi-

“SOLON”
LOW-VOLTAGE
IRONS

Wireless ‘Werld

tions. Thus there arose an urgent
need for a radio communication
system. With the help of a brave
manufacturer at Thonon, the
author undertook the assembly of
low-power transmitters. Receiver
components were the only ones
available, and a thousand-and-one
difficulties had to be overcome be-
fore the desired results were '\‘
achieved. For example, receiver- |
type variable condensers were |
found to act as spark-gaps when a |
voltage of 500 was applied across \
them! To remove half the rotor |
and stator plates and then to
equalise spacing with washers is |
not nearly so easy as it sounds! |

1 am not going to boast of the |
modermity of the gear that we set
up. Push-pull oscillators, without
frequency control . . .; there was \
nothing ~ up-to-date about our |
transmitters. But they worked, |
and, on wavelengths between 60
and 8o metres (which proved most |
suitable for mountainous country),
they proved quite reliable.

We also managed to pick up an
American transmitter from a Fly-
ing Fortress which made a forced
landing near Abondance, close to
the Swiss frontier. After arrang®
ing for the safe conduct of the
crew into Switzerland, we stripped |
the aircraft of all its wireless and
electrical apparatus, machine guns
and other useful gear. When a
German patrol arrived, an hour

except a useless shell. Unfortun-
ately, we could not get the radio
gear working before the Libera- |
fion, as we lacked the necessary |
high-capacity accumulator. \l
l

after the crash, nothing remained \

1t will be evident that all the
brutal efforts of the oppressor
failed to stop a people struggling
for its liberty from displaying pro-
digies of ingenuity and persever-
ance to keep contact with friends,
both abroad and in the interior.
In this struggle radio waves,
which ignore Gestapo barriers,
played a leading part.

Two new models have peen added to the range of ¢ Solon '’ electric

soldering irons made by W. T. Henley’s Telegraph Works.

They are

designed to work with 12 or 24 volts and the rating 1n each case is

65 watts.

1n addition to the repla
there is a model with 2

ceable pencil bit type shown above,
heavier oval tapered bit.

- works and by leading engineers
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THE * FLUXITE QUINS » AT WORK
» If you're the spider—I'm Bruce,
What's going on herel What the deuce!!”

» The aerial wire
needed FLUXITING, Squire,
And | trod on a tile—lt was foose!”’

o
See that FLUXITE is always by

you—in the house — garage —
workshop — wherever speedy
soldering is needed. Used for

over 30 years in Government

and manufacturers. Of all Iron-
mongers—in tins, 8d., 1/4 & 2/8.

Ask to see the FLUXITE
POCKET BLOW LAMP,
price 2/6.

TO CYCLISTS! Your wheels will
NOT keep round and true unless the
spokes are tied with fine wire at the cross-
ings AND SOLDERED. This makes
a much stronger wheel. It's simple—with
FLUXITE—but IMPORTANT.

The FLUXITE GUN puts FLUXITE

where you want it by

a simple pressure.

Price 1/6, or filled,

v
S
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/
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF “ SOFT™
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price 1d. each.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Strest, S.E.l
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SEMI-STABILISED HT SOURCE

Use of a Small Auxiliary Valve for Ripple Suppression

HE voltage of AC mains is
T varying all the time, by small

amounts and with consider-
able rapidity, due to fortuitous
changes in the loads connected -to
the system. These changes find
their way to the output side of a
power-pack. It is very interest-
ing to connect a power-pack out-
put through a blocking condenser
and amplifier to a cathode-ray
tube; if the amplifier has a
reasonable performance down to
10 c/s or less, the output voltage
will be seen to be subject to vio-
lent and random variations. It
would be a bad case where the
variations exceeded a fraction of
a volt, but they can be a greater
nuisance than slow variations of
larger amount.

There are several well-known
stabilising circuits, all of which
are characterised by features
which have disadvantages in war-
time. The output current in
many cases has to be passed by a
large valve, or by a battery of
valves in parallel; or gas-dis-
charge stabilising tubes are
needed ; or the load is paralleled
by a large valve so that the total
current always equals the full-
load rating.

The circuit to be described re-
moves almost the last trace of

l

INPUT
FROM

POWER
PACK

it

Fig. 1. Circuit suitable for fixed load
ripple from the output of a power-
pack. At the same. time it re-
moves all but the slowest of those
variations' due to mains voltage
fluctuations.

The components needed are of
standard type, easily procurable

By E. A. HANNEY,
M.Eng., Ph.D., AM.LE.E.

even in wartime. In essence the
arrangement consists of a normal
power - pack, with ordinary
smoothing designed to reduce the
ripple to a value well within the
capacity of an ordinary triode.
This triode has a low anode-circuit
resistance, and acts as an ampli-
fier, giving phase reversal but
neither loss nor gain. By this
means the normal ripple is neu-
tralised. Simultaneously, if the
time-constant of the grid circuit
of the triode is large, relatively
slow variations superimposed on
the ripple are also neutralised.
Analysis shows that, in Fig. 1,
R,=1/g, where g, is the mutual
conductance of the valve. R,
must have a value designed to

.give a suitable grid bias, and this

value clearly depends on the fixed
load current. C should have very
low leakage, and should be as
large as possible, say, up to 2
microfarads; R should be 1
megohm. A large condenser or a
further decoupling circuit is essen-
tial, across the output terminals,
to lower-the impedance presented
to voltages arising in the load.
For an MH4, R, should be about
300 ohms, and for the best results
the final adjustment of value
should be made with the aid of a
cathode-ray oscilloscope.  Due
to the presence of R,, the voltage
regulation is made worse by about
1 volt for every 3 mA in the load.

Fig. 2 shows a modification
suitable for, say, a laboratory
power-pack which may be used on
various fixed loads without fur-
ther adjustment. The perform-
ance is independent of the load,
but this is at the expense of volt-
age regulation. R, should now
have a value of 1/g,+R,
(1+1/g). Using an MH4, R, can
be 750 ohms, and R, will have to
be 1,070 ohms. But again, for
best results, adjustment should be
made by the use of a cathode-
ray oscilloscope. The resistance
7 is included to limit grid current
when the load is suddenly in-

creased ; it can be 50,000 ohms.
The voltage regulation is here
made worse by about 1 volt for
every milliampere in the load.

In both these circuits there is
little objection in using output

INPUT

FROM
POWER

PACK

Fig. 2. Circuit suitable for any value
of fixed load, without further adjust-
ment.

voltages up to 350. The MHj is
not likely to be damaged so long
as the anode dissipation is kept
below 2.5 watts, because the
anode voltage variation is small.

The author’s examples built to
these circuits have shown a resi-
dual ripple of not more than one
millivolt in 300 volts. Moreover,
the random jumpiness of output
voltage has completely dis-
appeared.

The chief application has been
the supply to oscillators. In this
case the oscillator portion of the
instrument is connected to the
semi-stabilised output, whilst the
anode circuit, grid circuit and
cathode circuit of the power stage
are connected to the unstabilised
power-pack direct; the chassis
and case are also, for safety, con-
nected to the negative end of the
power stage supply, and to one
output terminal.

The circuit of Fig. 1, which is
believed to be almost a traditional
method of ‘‘electronic smooth-
ing,”” was brought to the writer’s
attention by his colleague, Mr. C.
Stokes. We have not been able
to trace any actual reference to it,
but the full implications brought
out by this note are believed to
have some novelty.
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VALVE STANDARDISATION

Discussion on ‘‘Some Technical As
Meeting of the Radio Section o

HE discussion was opened

by A. H. Cooper, B.Sc.,

who pointed out that the
success of valve standardisation
depended on the extent to which
valves could be made interchange-
able, and therefore on the strin-
gency of current conditions of use.
In about 1930, most valve appli-
cations could be met equally well
by valves from different manu-
facturers, but since then the de-
mand for higher performance for
a given cost and the choice of
operating conditions depending on
parameters which the valve maker
finds it uneconomical to test or
control has impaired interchange-
ability. If valve standardisation
was to work it would be necessary
for valve and circuit engineers to
agree not only on the types of
valve required, but in reasonable
ways of using them. If standardi-
sation were not to act as a brake
on progress, this *‘ code of prac-
tice'’ must be kept alive and
ahead of the needs of users.

In the discussion which fol-
lowed several speakers underlined
the danger that standardisation
might act as a brake on progress,
but it was pointed out that this
difficulty would not arise if agree-
ment were restricted to types per-
forming established functions.
One speaker thought that about
ten types could be standardised at
once and that these should be
sold at a lower price. Valves out-
side this group could then com-
pete for a place on the standard
list on their merits.

A specific proposal for valve
standardisation which had ap-
peared recently* was criticised in
detail and it was generally agreed
that there was need for wider dis-
cussion between valve manufac-
turers and receiver designers to
ensure that the types finally de-
cided upon would be acceptable to
all concerned. This was particu-
larly necessary in the case of mul-
tiple types where the interests of
the set designer and the valve
manufacturer were to some extent

opposed.

[

* Presumahly this refers to the new Dutch
valves which were described in the February
sue of this journal. [(Ed.]

ects of Valve Standardisation’’ at a
the LE.E., February 20th, 1945

Standardisation of valve bases
and the physical dimensions of
valves presented no insuperable
difficulties and it was agreed that
one or at most two types of base
would meet present-day require-
ments. It was disclosed that a
committee appointed by the
British Radio Valve Manufac-
turers’ Association is already
working on the question of stan-
dardising physical dimensions.

The standardisation of valve
characteristics would be depen-
dent on agreement not only on
the characteristics which it was
desirable to measure but also on
the method of measurement.
Several speakers called for an ex-
tension of standardisation to what
may be called the secondary para-
meters of the valve. Valves with
ostensibly similar main character-
istics might differ widely in their
secondary parameters owing to
differences in the technology of
manufacture. Against this it was
argued that there wasan economic
limit to the number of tests which
could be employed in each case
and that in general only those
characteristics related to the func-
tion for which a valve was in-
tended could be controlled. It
was not reasonable to ask the
manufacturer to test for all the
ways that the ingenuity of
*“ wicked or clever people’’ might
devise for using a valve outside
the scope of its normal function.

It was pointed out that there
was a brief period when we had
complete valve standardisation—
this was just after the first and
before the second valve had been
made! That ideal state would
never again be approached, in the
view of Mr. Cooper, who replied
briefly to the discussion, for it
was now clear that a valve was
very like a cheese; its manufac-
ture was a complicated blend of
mechanical, physical and chemi-
cal processes. Some degree of
standardisation was possible in
the salient characteristics, but
there would be subtle and often
obscure qualities which should not
be exploited before they were
understood and could be brought
under stable control.

{ORTEXIoy
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50 WATT

AMPLIFIER

The new Vortexion 50 watt
amplifier is the result of over
seven years’ development with
valves of the 6L6é type. Every
art of the circuit has been care-
fully developed, with the result
that 50 watts is obtained after
the output transformer at ap-
proximately 4% total distortion.
Some idea of the efficiency of the
output valves can be obtained
from the fact that they draw
only 60 ma. per pair no load, and
160 ma. full load anode current.
Separate rectifiers are employed
for anode and screen and a
Westinghouse for bias.

The response curve is straight
from 200 to 15,000 cycles in the
standard model. The low fre-
quency response has been pur-
posely reduced to save damage
to the speakers with which it
may be useu, due to excessive
movement of the speech coil.

A tone control s fitted, and the large elght
section output transformer |s available to
match, |5-68~I15-150 ohms. These output
lines can be matched using all sections of
windings, and will dellver the full response to
the loud speskers with extremely low overall
harmonic distortion.

PRICE (with 807, etc., type valves) £18.10.0
Plus 23% War Increass

MANY HUNDREDS ALREADY IN USE
Supplied only against Government Contracts

VORTEXION LTD

257. THE BROADWAY.
——S. W.19.

WIMBLEDON,—
Phone: LIBerty 281%
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Wireless World

A Great Man

IT was with profound regret that
I heard a few days before writ-
ing this of the death at the age of
72 of Dr. Charles F. Burgess,
founder and president of the Bur-
gess Battery Company of America.
I had known him well for some
twenty years, both from his letters
and on his visits to this country. Tn
him science in general and wireless
in particular lose a great enthusiast
and a great brain. Burgess was that
very rare combination of a scholar
and a big business man. His early
career was academic. After bril-
liant years as a student and gradu-
ate, he became Professor of Metal-
lurgy in the University of Wiscon®
sin, and during his tenure of that
office made contributions to the
science of metallurgy which re-
ceived wide recognition. In the
course of his researches he investi-
gated the decomposition of zinc in
primary batteries and came to the
conclusion that the dry cell, as it
then was, was a long way from be-
ing as efficient as it could be. This
led to the formation, in quite a
small way, of a dry battery manu-
facturing company, which was
destined to becoine one of the larg-
est and most important in the
world. Metallurgy was by no means
his only subject: he was an expert
in electricity and acoustics, and was
responsible for many inventions and
developments in both. With all his
attainments he was the most modest
of men. A stranger mecting him
for the first time would quickly
appreciate his brilliance, his strong
sense of humour and his charm. I
am sure that many railway travellers
in this country formed such impres-
sions of the unknown American
whom they met in a third-class
smoker — he  liked travelling
““ third "’ because, he said, you met
interesting people that way—but I
am equally sure that no word of
his gave any clue to his eminence or
his wealth. Though I had a stand-
ing invitation to his home, I was
never able to visit him there, for I
was not in America between the two
wars,

agoaao
Series “C" and Parallel “R™

N last month’'s issue of Wireless
World, **H. E. S. "’ described an
interesting and useful method of
working out the results of combina-
tions of series capacitors or parallel
resistors by reversing the slider -of
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RADIATIONS

By “DIALLIST”

a slide rule. There's an even
simpler and quicker method (see
Wireless World, Sept., 1942) which
answers admirably so long as round-
figure answers are all that are
needed. This is the graphical, illus-
trated in the accompanying figure.
Let's suppose that we have, to take
a simple example, R1 of 20,000
ohms in parallel with R2 of 30,000.
On a piece of squared paper draw
a base of AB of any convenient
length. Draw AC 20,000 units long
and BD 30,000 units long. Join CB,
DA: Iirop a per-
pendicular from X,
then XY repre-
sents the resist-
ance of the com-
bination, and XY
measures 12,000 S
units. 11 the com-
bination is of three
resistors, say
20,000, 30,000 and
15,000 ohms, pro-
ceed as before with
any two of them.
Then, using YB as
the base, joining
EY and pgq gives

The graphical method of
solving parallel ““R ' or
series «“C.” 25,000

vent them from being pulled adrift.
To the far end of each thread is
fixed a small lead weight, or
‘“mouse.”’ To work out any prob-
lem concerning combinations of
series capacitors or parallel resistors
is simplicity itself. Instead of rul-
ing lines you stretch the threads
and read the resultant (XY) of any
combination of two series capacitors
or parallel resistors from the appro-
priate scales. If there are more than
two of them, one thread is laid aiter
the first operation from A to the

’

D3o.000

- 20000

E_ 15000

OHMS

10,000

-5,000

o]

the answer — in 4
this case 6,666
ohms. The proof? Ilere it is. From
similar triangles

XY AY
BD AB
and
XY BY
AC AB
. XY XY AY  BY
\ding: 555+ 3¢ "3BT aB
Xy | XV
BD ' AC
Divide by XY
1 1 1
Then, g5 * &C ~ XY
Or, . S

T’z " R R

The * Rescapper "

This method proved so useful that
{ made up a little resistance or capa-
citance calculator, which I call the
Rescapper. It consists of a sheet
of good graph paper stuck on to a
piece of cardboard. The paper is
marked off on the vertical edges
into units suitable for resistors
(right) and capacitors (left). At the
points corresponding to A and B in
the figure holes are pierced, and
through these are passed fine silk
threads, the ends on the underside
of the board being knotted to pre-

Y q B

vertical scale reading on the right-
hand edge corresponding to X and
the work goes merrily forward.
With good graph paper and the
kind of practice in making inter-
polations in scale readings that
comes the way of most wireless and
electrical workers, you can obtain
remarkably accurate results in this
way.

oaao

“ Argumentum ad Feminam"”
PEAKING of interpolation re-
minds me that one of the most
difficult jobs in training radioloca-
tion girls was to teach them to read
accurately the many meters that
they had to use. The only dial, 1
suppose, that most of them had
ever read before was the face of a
clock, and such a thing as ‘‘ten-
and-a-half minutes to ten’’ was as
near as any of them had previously
got to the art of interpolation. As
very few had even a nodding
acquaintance with decimals, we had
to teach them first of all something
about these; this was also neces-
sary because they had to know
the meaning of a metre as a mea-
sure of wavelength. The best way,
I found, was to rub into them that
an inch is roughly 2.5 centimeters
and a metre a yard plus ten per
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cent., and then to get them to work |
out their own waist measurements |
and heights in metres. They be-
came very keen on the metric sys-
tem when they found how much
easier it was to discover the cost of
3.25 metres of material at 64.50
francs than that of 3} yards at
‘‘seven-eleven-three”’!  The next
step was to make each draw a line
exactly one inch long and then to
make a dot at an estimated ‘‘ point
four ”’ or ‘‘ point seven,’’ afterwards |
verifying with a ruler. Then they
had to read large dummy dials or to
set their pointers to given figures.
After that they soon grew expert |
with voltmeters, ammeters, and so
on. They were, in fact, as keen as
mustard and quick to learn, and |
soon became good at finding rapidly
and with all the accuracy called for |
the answers to problems such as: |
‘“ A half-wave dipole is so many feet
and inches long; what is the fre-
quency of the apparatus connected
to it? '’ Not bad for ex-shopgirls, ‘
ex-factory hands, ex-typists and ex-
waitresses! A good many of them,
I think, will astonish their former
employers, if they return to the jobs |
that they had in civil life. |

Ooo0oo |

Protecting Joints

SOME joints, as for example, those
between fine wiresand those where
you want the end of a piece of flex
soldered to a tag or a terminal to
remain rigid, need rather more solid
protection than that afforded by
ordinary insulating tape. I had a
job the other day (actually the
‘“ electrification’’ of a hot-plate or
‘“sluggard’s joy’’ previously heated
by spirit lamps) where something of
the kind was needed and the experi-
ment then made proved so success-
ful that I pass it on. As the joints
in question were liable to get pretty
hot, they were made with hard
solder and given a preliminary bind-
ing with stranded asbestos string.
Next, a two-inch plaster-of-paris
bandage was bought from the
chemist and about a foot of it torn
into strips half an inch wide. A
strip was rolled up, damped as per
directions on the box, and then
wrapped tightly over the asbestos.
These bandages set hard in a few |
minutes and you then have a joint

as rigid and as well protected as

you could wish.

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 necessarily available
for export.

WIRELESS WORLD

127

ROLLED-SHELL MINIATURE EDISON

SCREW LAMP-HOLDERS TO _,
B.S. 98/E.10,
Threaded shell with dimensions and details to B.S. 98—10 mm. ** MES "’ ;
silver-plated finish.
Central ** pip "’-contact of spring phosphor-bronze to ensure good
contact ; silver-plated.
Central rivet of solid steel ensuring permanently zight and positioned
assembly.
Locking teeth on ‘‘ shell “’-contact solder-tag, ensuring contact and
preventing unintended rotation.
Stepped Insulant-washers preventing short-circuit and permitting
comparatively high-voltage working conditions.
Toothed solder-tag locks to rivet-turnover, fixing position and
ensuring contact to ‘‘ pip ''-contact.
Dual-purpose soldering tags coated pure tin and accepting ' threaded ™’
or ‘“wound ** wiring ; fixing bracket, normally *‘ dead,’”’ may contact
with shell and replace the ** shell-tag.”

THE CHOICE OF CRITICS

A. F. BULGIN & CO. LTD., BYE PASS RD., BARKING, ESSEX

RiPpleway 3474 (S linas)
(The name *“ BULGIN is registered Trade Mark)
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_ RECENT INVENTIONS-

RF COUPLINGS

HE circuit shown in diagram (a)

acts as a transformer coupling
between the two tuned circuits A and
B, giving a voltage ratio which is
inversely proportional to the two
capacities C1, Cz. The arrangement
is distinguished from the ordinary two-
coil type of transformer coupling by
the fact that it is not subject to the
stray capacity losses as the coupling
is tightened. The whole network, com-
prising the series inductances Li, L2
and the shunt capacities C1, Cz, is
resonant to the working frequency; and
so are the two component circuits
I.1C1 and L2C2. A screen S prevents
stray capacity coupling between the
two circuits.

A B
fhl
Li L2
A B
(v)
" Screened RF couplings.
The inductances Li, Lz may be

merged into one, or both of them may
be replaced by an equivalent length of
transmission line. Diagram (b) illus-
trates the last-mentioned arrangement,
in which the screen S may be replaced
by separate screens protecting the two
condensers.
C. S. Bull. Application

February 20th, 1944. No. 563689.

RECEIVING CENTIMETRE WAVES

NSTEAD of using an ordinary aerial,
the incoming signals are intercepted

by a slotted baffle plate. This gives
rise to an interference or diffraction
pattern at the rear of the slots, where
one or more dipole-and-crystal detec-
tors are arranged at points of maximum
field strength. The system.is particu-
larly suitable for phase- or frequency-
modulated signals transmitted on a
carrier wave of the order of centi-
metres; it obviates the use of ordinary
resonant circuits.

For a FM carrier of one centimetre,
the baffle plate should include at least
100 slots, each 1 cm. wide and 10 cms.
long, with a mutual spacing of from 1
to 10 cms. The receiving dipoles
should be 0.5 cm. in overall length
and may be distributed over an

date

Wireless World

A Selection
of the More Interesting
Radio Developments

imaginary cylindrical surface, being
interconnected by metallic strips and,
if necessary, by phasing elements to a
common receiver. The spacing is such
that each dipole is situated at a point
of maximum pick-up from the modu-
lated carrier. This occurs when the
carrier is at its maximum frequency
deviation, and is best determined in
practice by making a preliminary trial
with an unmodulated wave adjusted to
that frequency.

Marconi’s Wireless Telegraph Co..
Ltd. (Assignees of W. R, Ferris). Con-
vention date (U.S.A.) January 30th,
1942. No. 563686.

USW SETS

HE baseplate or chassis of the set
also serves to provide the major
part of the inductance of the cir-
cuit. As shown in diagram (a), a flat
rigid plate A, preferably of silver-
plated brass, is made with a central
aperture S, having an open-ended slot,
across which a variable tuning con-
denser C is connected in shunt, as
shown in diagram (b). The plate acts
as the equivalent of a single coil, its
inductance depending upon the area of
the cut-away parts.

The spindle carrying the rotary
vanes of the condenser C is mounted in
a drilling D, whilst the fixed vanes are
carried by a bracket B which is fast-
ened through holes D1 to the opposite
side of the slot S, thus avoiding the
use of insulation. For centimetre
working, no part of the plate A is cut
away, the rotor and fixed vanes of the
condenser being then connected to
spaced points on a solid plate.

Tuner unit for high radio
frequencies.

The plate may also carry a valve-
holder V, the anode and cathode
supply leads being laid in grooves F,
Fi1, which, since the RF currents are
confined to the surface of the plate,
provide sufficient screening.

W. S. Percival. Application dates
April 25th and October 1st, 1940. No.
503463. . o
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PUSH-PULL AMPLIFIERS

HE two valves Vi, V2 feed tele-
vision signals to a transmission
line without using a transformer.
The line, or low impedance load, repre-
sented by the dotted line resistance
Ri, is included in the cathode circuit
of the valve V1 and in the anode cir-
cuit of the valve Vz, the grid of the
latter being coupled to the anode of the
former through a condenser C.

Gl

! STT XXX

A1+ Transmission
¥ line coupling
stage.

ot
-

AAAAA

A positive-going impulse applied to
the input terminals increases the cur-
rent from the valve Vi to the line.
Simultaneously the drop in the anode
potential of that wvalve is applied
through the condenser C to the grid of
the valve V2 to reduce its output, so
that the two amplifiers work in oppo-
site phase. Both grids are initially
biased so that for positive signals the
whole load is taken by one valve, and
for negative signals by the other, the
mean anode current being kept at a
minimum. The arrangement thus com-
pares favourably with a single cathode-
follower valve giving the same power
output. When the input is a tele-
vision signal of the usual waveform,
one of the valves can be made to take
the picture signals only, while the
other passes the synchronising impulses
which are in a different range of ampli-
tude.

The circuit is useful for other kinds
of signals, particularly those consisting
largely of sharp pulses.

E. L. C. White. Application date,
September 7th, 1940. No. 564250.

The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 25, Southampton
Bulildings, London, W.C.2, price
1/- each,
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SCREEN LIST
DIAMETER PRICE

6" £.7. 0

337 £6. 6. 0
3 £3.3.0

THE MULLARD WIRELESS SERVICE COMPANY  LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 (118)
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Hermetically sealed to
resist heat and
moisture

AP
Bl cimsies.

Manufactured in a wide range of capacities
and for working voltages up to and including
6,000 D.C. For high-voltage operation they
provide the most cffective solution where size
and weight are important considerations and are
designed to operate continuously in extremely
arduous conditions of temperature and humidity.
Manufactured in three sizes and supplied with
soldering tags at each end, or alternatively with
one soldering tag and a stud for base fixing.

BRITISH INSULATED CABLES LTD.
Head Office Prescot Lancashire

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER

The man who enrols for an 1.C.S.
RadioCourselearnsradio thoroughly,
completely, practically. When he
earns hisiDiploma, he will KNOW
radio. We are not content merely to
teach theprinciples 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 !

8pecial terms for Members ot H.M. Forces and
discharged disabled members of H.M. Armed Forces

--------- weeneeYou may use this Couponesmesusecccasse

INTERNATIONAL CORRESPONDENCE SCHOOLS Ltd.
DEPT. 38, INTERNATIONAL BUILDINGS, KINGS8WAY, LONDON, W.C.2
Please explain fully about your Instruction in the subject marked X
Complete Radio Engineering. Radio Service Engineers.
Elementary Radio.
And the following Radio Examinations :—
British Institution of Radio Engineers.
P.M.G. Certificates for Wireless Operators.

City and Guilds Telecommunications.
Wi ireless Operator and Wireless Mechanic, R.A.F.

Name, .. Age

Address. ...
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BN 5B -ASSEMBLIES
10 @ziticeal) STANDARDS

In addition to
Standard Amplifiers the activities of Acoustical in-
clude Special Amplifiers for Industrial Applications,
Microphones, Transformers, Coil Winding, Sheet
Metal Work, Stampings, Switch Assemblies, etc.

AcoUSsTICAL

MANUFACTURING Co.L1o.
HUNTINGDON - TEL: 361

TRANSFORMERS
and CHOKES

For RELIABILITY
SEND U$S YOUR ENQUIRIES

OLIVER PELL CONTROL "

CAMBRIDGE ROW, BURRAGE ROAD, WOOLWICH. LONLON S

RADIO RADIO
CHASSIS *  PRESSINGS

TELEPHONE : FULHAM 5234

RADIO
STAMPINGS

FARM LANE, FULHAM. S.W.6.

CR.Cr
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Rate G/- for 2 lines or less and 3/- for every additional
line or part thereol, average lines 5-6 3
Numbers 2 words, plus 1/-. Press Day : May 1945 issue,
first post Tuesday April 10th. No tesponmbility accepted
oriarrors U

Under Defence Regulations 1939, Statutory Rules

and Orders 1940, Numbrr 1689, a permit

(T99G) must be obtained before sale or purchase
of certain electrical and wireless zapparatus
particularly such valves and apparatus as are
applicable to wireless transmission,

NEW RECEIVERS AND AMPLIFIERS
II.P. RADIO SERVICES, Ltd., offer:

CIVILIAN ac wartime receiver, £12/3/4;
battery model, £10/19; 5w ac/dc 3v amplifier
with valves, neat chassis construction, £6/10;
Celestion L., matched to suit, £1/13;
Rothermel crystal pick-ups, 73/6, 78/9; mains
transformers, superior make, 80ma 27/46,
120ma 35/-; state heater volts required; uni-
versal output transformers, 6/6; auto step-
down transformers, 200 watt, 30/-; Bell trans.
formers, 5/11; mike transformers, 70/1, 8/6.
MICROPHONES.—Meico moving coil, with
shockproo! mounting, Sgns; Lustraphone me,
6gns; Shaftesbury crystal, Sgns.

BOOKS.—" Radio Inside Out,” 4/6; " Radio
Circuits,” 2/-; " Modern Radio Test Gear Con-
struction,” '1/6; ‘ Manual Disc Recording,"

2/-; **Radio Valve Manual,” 3 6; postage
extra under £4; list 1d., plus s.a.e.
ILP. RADIO SERVICES, Ltd., 55, County

Rd., Walton, Liverpool, 4. Tel. Aintree 1445,
Estab. 1935, 620
OMMUNICATION receivers. — Remember
**Dale " after the war.—Dale Electtonics,
Ltd., 152-6, Gt. Portland St., W.1. Mus. 1023.
UALITY amplifiers, 200-250v ac, 5w,
. 8logns.; 12w, £14; output impedance to
requirements, both types; s.a.e. for leaflet and
copy sign_for Quality.”—J. H. Brierley
(Gramophone Recordings), Ltd., 403, Mill st.,
Liverpool, 8. . 31
MPLIFIERS.—Coniplete equipment  for
C P.A. industrial, dance and stage installa-
tions and portable apparatus from 15 to 150w;
early deliveries; illustrations and spec. on
request.—Broadcast and Acoustic Equipment

w0
[

Co., Ltd., Broadcast House, Tombland, Nor-
wich 26970. (2963
/10 only.—New 7-valve * Wireless

<£2 World " Quality amplifier with tone
coptro} stage, 8watts push-pull triode output,
price includes super Quality triple cone, 12in
permanent magnet speaker with large matched
output transformer and all valves; as above
but with 15watt tetrode output, £25/10; ideal
for realistic reproduction for public address;
limited number available.
three to four weeks.—Bakers
75, Sussex Rd., Croydon. Tel. Croydon
4226 for demonstration. (2772
RECEIVERS, AMPLIFIERS_SECOND-HAND
EDDINGSTONE 358X receiver for sale, new.
‘-Box 3374, (3568
VERETT Edgcumbe Radiolab; £11.--37,
Lowfield Ave., Greasboro’, Rotherham.
EDDYSTONE 358X, complete, all coils,
power pack, as new; offers.—Box 3393,
NEW SX 28, with speaker and spare set of
valves; offers over £100 to Box 3372,

Selhurst Radio,

ARCONI rec., mod. 253, dc, 3-val, 200-
250v. dc; offers.—Coptcoat, 15, Scotts
Rd., Ware, Herts. (3618

FOR sale, RME 99 communication receiver,
complete with matched speaker and spare

set of valves—Box 3373, (3567
,I.M.\'. radiogram, press button, 8 change,
3-wave, in excellent condition; offersf—
Apply 4, Volunteer St., Chester. {3565
GARRARI) Autochanfcxf radjogram, superb
walnut cabinet, perf. cond., £80; consider

part exchange small radio.- Box 3376, (3574
‘NZ.W: all-wave super, tuner only, steel chas-
Y sis, 6 valves, little used, offers; Gram-
Pian m/coil mic. and transformer, new, £4/10.
—Box 3404. (3650
-VALVE Pye P.B. portable battery superset

wireless, just overhauled, little used, perfect
condition;  offers? —Merritt, Corner ouse,
Merstham Surreg'. 3562
SCO'I"I‘ high fidelity radiogram, 4 bands, 16

valves, two plated chassis, 15 watts out.
put, together with Duo-trac Cellophone; 100-
gns; would separate; seen Sutton, Surrey.—
Phone Fairlands 8149 or write BM/WROK,
London, W.C.1. (3636
COM.\IUNICATIONS receiver, R.C.A. 1939

model, 9 valves, 540kc/s 30mecs, band.
spread, A)erlect cond., fitted new set valves and
realigned, any trial, £50; comprehensive light-
weight oscilloscope embodies latest practice,
with spare 3in tube, £18; overseas type 8-
valve double superhet chassis, 5-28mces, with
speaker, spare mixer valves and built-in power
supply, £15; offers considered.—Box 3389,

Present deliveries |

POST-WAR PLANNING

Why notlet us handle your
transformer problems?

If transformers are em-
| ployed in the equipment
you manufacture, we shall
be glad to give you the
advantage of our experi-
ence and to offer the same
efficient service that has
won the confidence of the
Government Experimental
Establishments and of the
Leading Industrial Organi-

sations.
The solution of individual
problems has for many

years formed a part of our
normal day's work. The
production in quantity of
PARTRIDGE TRANS-
FORMERS has been built
upon the unique knowledge
thus accumulated.

Felephase: Abbey 2244

PARTRIDGE

' TRANSFORMERS LTD

76-8, PETTY FRANCE. LONDON. S W. 1

* PITMAN *
THERMIONIC VALVE CIRCUITS

By Emrys Williams. Incorporates the theory of

the operation and design of thermionic valve

circuits, and constitutes a convenient text-book

| dealing exclusively with the subject, suitable for

| universities, technical colleges, etc. Second
Edition. 12s, 6d. net.

CATHODE RAY OSCILLOGRAPHS

By J. H. Reyner, B.Sc. (Hons,), A.C.G.1., D.I.C.,
| AM.LE.E. An easily understood guide to the
practical application of Cathode Ray Tubes to
| numerous purposes, including the examination
of oscillations or wave-forms. Bs. 6d. net.

SHORT-WAVE RADIO

By J. H. Reyner, Rec to all stud
of radio engineering as a reliable text-book on
modern developments in the use of the short,
ultra-short and micro-waves. Third Edition.
10s. 6d. net.

RADIO SIMPLIFIED

By John Clarricoats. Provides a useful back-
ground of fundamental radio knowledge. There
are many clear, interesting diagrams and chapters
dealing with such subjects as Series and Parallel,
the Measurement of Current, etc. Second
Edition. 4s. 6d. net.

N.B. Paper rationing means a shortage of
books. Those you want may be temporarily
out of stock,

| Parker Street, Kingsway, London, W.C.2

* BOOKS «x

ded

den Court. West
s | DYNA

OMMUNICATION receiver, Hammarlund
Comet Pro, 10 to 250 metres, 230v ac,

8 valves, quartz crystal filter, also speaker;
best offer secures.—Box 3378. (3576
10\V super quality amplifier and contrast
expander (11 valves), complete with

treble and bass speakers, microphone and elec.
gram. motor; £28, or near.—Box 3393. (3627
‘ .W. P.A. quality amplifier (12%), tone
control unit and 4v contrast expansion

unit, £25; Hartley-Turner 87A receiver chassis
(7w), with whistle rejector, £12.—Box 3371.
9 watt power amplifier panel by G.E.C.,
rack mounting type, fitted with 2
DA.100 valves in push-pull,- in first-class con-
dition throughout; offers, or would consider
portable 20-30-watt in exchange.—-Waring, 31,
Westbury Rd., Coventry. . (3604
12-VALVE 4-waveband superhet receiver for
200-250 volte ac/dc, built by expert, 2

stages of I.F, phase inversion, Push-pull out-
put, in beautiful walnut cabinet, magic eye

incorporated, superb reproduction; £37, or
near offer. -Michaelson, 11, Austin St., Hun
stanton, Norfolk. (3599

FUR sale, world’s finest communication re-
ceiver, R.M.E. 69 with DB 20 complete
in one crackled grey steel cabinet, 3 RF stages,
detector and separate oscillator, 2 IF stages
with 465 kc crystal gate, second_ detector, aqd
2 audio stages; Lamb noise silencer circuit
fitted; 6 wavebands from 600 metres to 9
metres continuous coverage, electrical band-
spread, B.F.0. fitted, signal strength meter,
guaranteed sensitivity of 1% microvolt on all
bands, 16 valves in all; cost £120, best offer
over £80.-Bernard, 14, The Grampians, West-
ern Gate, Bhepherds Bush Rd., London, W.6.
'Fel. Shepherds Bush 2581, (3571
NEW LOUDSPEAKERS
£5/15 only.—Brand new Baker super
[ Quality ~ 12in  Auditorium permanent
magnet speaker with triple cone, manufactured
by Bakers Selhurst Radio, the pioneer manu-
| facturers of moving coil speakers since 1925,
wide frequency range, even response, ideal for
quality reproduction, fitted with magnet hav-
ing cxceptionally high flux density in the air
lgap, suitable for publi¢ address equipment

when quality reproduction is first considera-
tion; send 2%d. stamp for leaflet giving details
of above and constructional details of a new
acoustic chamber designed to extend loud
speaker frequency range; also constructional
details of an infinite bafie cabinet; every
music lover interested in realistic reproduction
| should write for leaflet.
I£8'15 only.—Brand new Baker super power
cinema permanent magnet speaker with 18in
| triple cone of new design, giving wide fre-
quency response {ree from objectionable reso-
nances; speech is clear and natural and music
is reproduced with exceptional realism; fine
engineering job, extremely sensitive, ideal for
| public address equipment when power  hand-
Fing capacity plus realistic reproduction is
required. resent deliveries three to four
weeks.—Bakers Selhurst Radio, 75, Sussex Rd.,
8. Croydon. Tel. 4226 for demonstration.
LOUDSPEAKERS, SECOND-HAND )
BAKER triple cone 12in p.m. and R.K. 8in
6-volt field, perfect; offers..—Box 3400.
ARTLEY-TURNER duode de luxe, 1,250
ohms; £5.—Preece, 242, Parkside Av.,
Barnehurst, Kent. {3611
FOR sale, 6 Goodmans duplex horn speakers;
| offers for lot or single—McKissock, 9.

{ Bruce St.. Dunfermline, ., [3606
| EAVY field, 2,5000, fitted Voigt dia.
| phragm, £7, or exchange M.C. pick-up

or_recording gear.—29, Rooley Cres., Bradford.
| AKER 12in triple cone P.M, 10 ohms
sneaker, £3; Partridge distortionless
'P.P., Q.P. trans., 25/1, £2.—Evans, 56, Mal
Barnes Lane, New Malden.
MODS, MDTORS, ETC.
.D.C.C. converter, 220v dc to 230v ac, 500
watts, with starter and radio filter, in
ner!. order; offers. -ZAG!.] Pahﬂl( hst..,t Hanha:n, 8x.
EW ac motors, p, high starting torque,
200-250v, £4/15: lahp, £5/5; %gp £7/5;
lhp, £9/7/6: all other sizes available: also
machinerv.—Tohn W. W, Steel, Bingley, Yorks.
ELEC’I‘RI(‘ vehicle charger, 100v 24a, new
valves, Crompton Parkinson motor gen,
set, 3 ph, 110v 25a dc, 12-way dist. panel,
Philips rect. valves, 367 & 1738, Westinghouse
R.G.C.I.; Davenset 8.8. charger, complete
valves; Davenset garage charger, complete;
Triangle garage charger, complete; Triangle
arc welder; offers.-Inglis, Bury 8t. Eds., 8k.
‘ELEC’I‘RAI’)IX dynamos and motors at bar-
| gain prices, dynamos, ht and It G.E.C.
double current, 6v and 600v, weight 17lb,
37/6, pkg. and carr. paid; supplied Eng. and
Wales only; refund 5/- on returned cases; dc
motors, 1-5th hp and 4hp dc motors, enclosed,
silent, 220 to 250v, 1,500 revs, double-end l/ﬁln
shaft, first grade make, guaranteed, -5 P
£3/10 each:” Yhp, £4 each; all carr. pald
Eng. and Wales; others in stock.—Electradix,
1214, Queenstown Rd., Battersea, ILondon.
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EQUIPMENT

A SOUND SUCCESS
Three New Constructors Kits, delivery from stock.

(A) THE BROADWAY A32 AUDIO

AMPLIFIER
32 watts, two 6L6’'s in Push Pull with Neg.
Feedback Mixer Stage for TWO INPUTS.
Tone Control, smoothing throughout by Paper
Condensers. A most compact assembly, heavy
duty choke and three cransformers, with six
valves, chassis size 16x12x4. Absolutely
complete in every detail. £25,

(8) THE BROADWAY RECEIVER

CABINET (Model G)
Four-valve AC mains, TRF receiver of most
advanced design, A greatly improved version
of the January model, Now fitted with
specially designed RF coils, tone control, etc.
A photo reproduction upon application. The
complete kit ready to wire up, with four valves
and speaker. £I11 Iis. 0d.

(C) THE BROADWAY Als AUDI

AMPLIFIER
15 watts, two 6F6's in Push Pull, 2 most useful
amplifier for gramo. and mike. Perfectly
suitable for small halls and club or factory
entertainments, the complete outfit, with five
valves. The most popular amplifier we have
made. £12 10s. 0d.
For full details apply for Blue Prints, full scale
wiring plans, theory schematic and technical
data on each kit. 2/6 post paid. ,

TRANSFORMERS FOR ALL PURPOSES.

ASK FOR LIST TI2 (2id.) ¢
Coming soon, a TRF, Radio Input Unitfor use
with our amplifiers. ~Eliminators, with trickle
charger. Join our MAIL for 1/- a year. We
will then keep you_ ' posted' with latest
material available.

RADIO INSTRUMENT CO., Radio Products,

294, BROADWAY, BEXLEY HEATH, KENT.
YOU

can become

a first=class

RADIO
ENGINEER

We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or  profitable
spare-time work.

T. & C. RADIO COLLEGE
2 The Mall, Ealing, W.5

(Post in unsealed envelope, 1d. stamp.)

o

Please send me free details of your Home-
Study Mathematics and Radio Courses.

NAME ...

.......................... ceedesraces

ANEARAEEERAARAARUBEEEERY

ADDRESS
W.w.88

l] HARRIS, Strouds, Bradfield.—Clearance
items at bargain prices; all goods in
stock, and offered subject to being unsold.

ROTARY converters.—Crypto, 70 watts 110v
a.c. to 70v d.c., £2/10; Crypto 70 watts, 220v
d.c, to 15v d.c., £3; Phyme 500 watts, 110v
d.c. to 70v &.c., £5; Crypto 750 watts, 230v
d.e. to 150v a.c., £7; Lang 900 watts, 250v
dc. to 150v a.c., £8; Crompton 1,500 watts,
250y d.c, to 110v a.c., £17/10; Crypto, 1,500
watts, 75v d.c. to 230v &.c., £17/10. i

POWER transformers.—400w Foster, 200v
prim. 16v sec., £3/10; 800w Foster, 200v,
20v, £4/10; 1,600w Unknown, 150v, 25-37v
£5; 1,700w Foster, 200v, 15v, £6; 2,100w
Foster, 200v, 240, £7; 10,000w Foster, 220v,
230v, £9/10; 230w G.E,, 230v, 10,000v. £3/10.
SPECIAL ex-Governmentegenerating set, port-
able and totally enclosed, comprises 2,750-
watt alternator 130 volts 50 cycles 3-phase
direct coupled to J.A.P. 4-stroke petrol engine
with  voltmeter, ampmeter, auto circuit
breaker, pilot and illuminated instrument
panel, weight 6cwt, cost £300 in 1942, and
‘n first-class condition; price £60, carr. paid.
'HE above is onlfv selection of machines in
stock; enquiries solicited.—H. Harris, Strouds,

Bradfield, Berks. [3622
ELEC dynamic rotary converter, in steel
dustproof case, 220y dc to 230 ac, 50

cy, output 120v, little used; £7/10.—Box 3390.
ALL types of rotary converters, electric
. motors, battery chargers, petrol-electic
generator sets, etc., in stock, new and second-
hand; supplied against prioritiy:I orders only.
WARD, 37, White Post Lane, Hackney wick,

£.9. Tel. Amherst 1393. . [1988
CABINETS

SPECIAL offer to clear.—Loudspeaker cabi-

nets, polished oak, 12/6 and 15/6,

polished walnut, 17/6 each, delivered in any
quantity; any type of radio cabinet made to
order; send us your enquiries.—Waldenberg
Bros., Ltd., New York Rd., Leeds, 2. [3030
NEW MAINS EQUIPMENT
VORTEX]ON mains transformers,
etc., are supplied to G.P.O,, B.B.C.,
I.P.T.B.; why not you? Imitated but un-
equalled; orders can only be accepted against

chokes,

Government contracts.

VORTEXION, Ltd.,, 257, The Broadway,

Wimbledon, London, 8.W.19. Lib. 281.
TEST EQUIPMENT

VO test-bridge, guaranteed brand new;
0-16 m.c. amp meter.—Offers, Box 3375.
ESTON oscillator, K692, complete, less
batteries; offers.—76, Park St., Rorsham,

Sussex. [3646

VO Minor dc, perfect condition, offers;
also Schliephake’'s ‘* Radio Therapy,”

latest edition.—Box 3391. [3603

DOUGLAS No. 3 coil-winder, in 1st class
cond., with 6-sp. countershaft, £56; Uni-

versal, Avominor, in lea. case, £10.—Box 3397.

MORSE EQUIPMENT

MORSE practice equipment for class room
or individual tuition; keys, audio oscil-

lators for both batt. or main operation.—Webb's

Radio, 14, Soho 8t., W.1. Ger. 2089. 2291

GRAMOPHONE ANDO SOUNO EQUIPMENT

COLLARD gram. motor on base plate,
good condition; offers.—Write Box 3394.

LECTRIC turntable, 105-125v, a.c.,
4 cycles, as new; £5.—Dickinson, lLong Row,

Horsforth, Leeds. {3595
ARRARD R.C.IA, automatic record
changer, complete with pick-up, used

three times only; what offers?—Box 3392.

RECORDING engineer offers consulting ser-
vice for disc, film, tape, etc.; advice,

diagrams, general information all aspects sound

recording; stamp with enquiries.—BM / DISC,

London, W.C.1. [3408

RECORDING discs suitable for all types of
machine; Sapphire Stylii and recording

accessories in stock; enquiries invited.—Write

to Simon Sound Service (Evacuation address),

LOOK out for valves and circuit analyser;
details later.—London Sound Labs., Ltd.,
40, South Molton Lane, Bond St., London, W.1.
LL B.V.A. valves available, also number of
l discontinued types; list
or c¢.0.d.—David Robinson,
St., Bedford.

prices; rro forma
Ltd., 100, High
[3421

requirements, including tax :—MH41,
11/7; Xa41 14/-; D63 6/9; D42 11/7: KT33c
14/8; KTW63 12/10; KT36 12/10. i
MAZDA valves surplus to our immediate
requirements, _including tax :(—THA41 14/-,
{,ZI)D 9/2, PENDDA4020 PEN45DD
5/3,
12/10, VP210
AC/VP2 12/10, AC/ME 10/5,
AC/HLDD 11/7, 8P215 11/-,

AC/TH1 14/-,
8P1320 15/3,

[~}

l
l

The Cottage, Greywell Ct., Virginia Water, 8y. \
VALVES

ARCONTI valves surplus to our immediate |

SP41 12/10; HL1320 9/2, HLDD1320 11/7, |

HLa2DD 11/7, HL23 5/10, HL22 5/10, UUS
11/-, UU7 11/-, TP23 12/10.—Larg’'s Radio
| Service, Whitehall St., Dundee. [3558

ARMSTRONG

ARMSTRONG has
always had the name
for Quality.

When this war has been
brought to a successful
conclusion our new
range of ARMSTRONG
CHASSIS will prove that
our reputation was built
on a firm foundation.

WIRELESS &

AR“STRUNE TELEVISION cu. '.Tn-

WARLTERS ROAD, HOLLOWAY, LONDON, N7
'Phone : NORth 3213

REWINDS

Armatures, Fields, Transformers, Pick-
ups, Fractional H.P. Motors. Speakers
Refitted New Cones & Speech Coils.

All Guaranteed and promptly executed.

Valves, B.V.A. and American, good stocks. Send
stamped addressed envelope for list ot Radio Spares,
and C.0.D. Bervice,

A.D.S. Co. 238 Lichfleld Road,

ASTON, BIRMINGHAM, 6
TRANSFORMERS & COILS
TO SPECIFICATION.
MANUFACTURED or REWOUND.

STANLEY OATTELL LTD,
9-11, East Street, TORQUAY, Devon.
‘Phone: Torquay 9162.

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS

SALFORD -

3
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OULPHONE RADIO, New Longton, near
Preston, for a better valve service; all
Tungsram and B.V_A. valves at present manu-
factured in stock list prices post free. {2821
TUNGSRAM valves, surplus to our require-
ments, all free of tax: APP4A, 10/6;
APP4B, 10/6; CB215, 9/6; DD4, 5/6; DDI13,
5/6; DDT4, 9/6; DDT13, 9/6; DDPPaM,
12/6; HL4+. 7/6; HL13, 7/6; HP1118, 10/6;
HR210, 4/9; LD210 4/9; LP220. 6/-;

MH1118, 11/6; PP2, 9/-; PP4, 10/6; PP4118,
10/6; P215, 6/-; BP2B, 9/-; 8P4S, 10/6;
SP220, 6/-; TH4A, 11/6; TH4B, 11/6; TX4,

11/6; VME4, 8/6; V02, 10/6; VP4B, 10/6;
VP48, 10/6; 5Y3G, 9/-; 6B8G, 11/6; 6K7G,
10/6; 6V6G, 10/6; 6X5G, 9/-; 35, 10/6.—
Low's (Dundee), Ltd., 21, Crichton 8t., Dundee.
COMPONENTS - -SECOND-HAND, SURPLUS
VALUE in spares—Matt Radio has it!

LINE cord, 2-way, 3/6 per yard; 3-way, 4/6
per yard {(approx. 60 ohms per foot);
speakers, Celestion (latest) speaker, 2l%in, pm,
27/-; 8in, pm w/transformer, 27/6; 6lsin, pm
{multi-ratio transformer}, £1/8/6, 10in rm
{with trans.), 57/6, (less trans.), 52/6 (for
P.A. work); Rola 5in, pm, 22/6; 6in, pm, 21/-

Hess transformer); Goodm:n. 5in, pm  (less
trans.), 30/-; 2-gang condensers, 0.0005, less
trimmers 14/-, with trimmers 15/6; mldget.

coils, 6/6 per pair; valve holders (Brmsh and
Amencan types); volume controls (all values),
less switch 3/6 each, with switch 4/6 each;
mains, transformers, 4v.and 6v, 27/6 each;
largest stock of ra(ho valves in England, lm
prices plus purchase tax, B.V.A, and Ameri-

can; strictly cash with order, plus postage;
enquiries invited.- Matt Radlo Service (King-
ston 43881), 152, Richmond Rd., Kingston-on-
Thames, Surreyr (3631
RAD[OSALES.—B(‘A\I Sales, W.C.1, offer :—
RESISTORS, Yw, liw and 1w, 4d, 6d and 9¢
each; wire wound, Sw at 2/-, 10w

2/3 e
(& ONDF\'SP RS, t.ubular 0. 0003 to 0. 00(/)05 ad.
each; 0.001 to 0.005, od. ea. ; 0.01 to 0.05, 1/-
ea., 0.1 9d ea.
BIAS, electrolytics, 25mfd 25va and 50mfd 12v,

at 2/6 ea,

VALVEHOLDERS, Brit.
and 9-pin, 9d ea.; Amer. octal 9d, Mazda
octal 9d; Amer. 4-, 5., 6- and 7-pin, all at
ad ea.; all chassis mounting type.
SPEAKERS.—3% Goodmans p.m.,

4- and 5-pin, 6d; 7-

less trans..

30/-; 8in pm Celestion or Plessy or Rola,
less trans., 2

[‘RA'\%P()RMk RS Midget pen. o.p.. with or
less o.t., suits Goolman 3'%in, 6/3; 3-watt,

pen. o.p., 7/6,
VOLUME Controls, lesg sw, 4/6, with sw 5/6.
MAINS droppers, 0.3amp 750 ohms, 5/6 ea.;
0.2amp 950 ohms, 4/6; porcelain formers with
2 taps, variable, and feet,
SPECIAIL offers.—50 asstd. condensers, £1;
50 asstd. resistors, !4, » and 1w, 15/- parcel
CHARLES BRITAIN RADIO (K. H. Ede)
offers several new lines this month!
SERVICE kits.—No. 1: One 8mfd 450v
tubular, 1 doz asst'd conds., (inc. 0.1s), 11/6;
No. 2: Two 16mfd cans 200v, one 60mA choke,
one mains dropper and 1 doz asst'd ceramics.
30/6; No, 3: Two 8mid 450v tubulars, two
4mid tubulars and 24 esst’d conds. and two
2mfd Manshridge, 32/6.
SOCKET strips engraved A and E or pick-up.
6/- doz; voltage adjustment strip with tap, 1/-
ea ffor mains trans.}; 3-gang 0.0005 tuning
vonds., ceramic insulated, 10/6 ea., N.B.-The
above items are ex-R.D ;. wavechange switches,
Yaxley type. 4-pole 2-way, 3-pole 4-way, 3/9
ea; 2-pole 2-way, 2/6 ea; Yaxley replacement
wafers, 2-pole 4-way, 6/6 doz; Philco replace-
ment ditto, 5/6 doz.
CELESTION C.T. primary output trans. for
3oom speeck coil, 7/6 ca; mains trans. for
4v or 6v heaters, 350-0-350, 120 mA, 30 6 ea;
heavy duty chokes (ex-1I.M.V.), 12/- ea; toggle
switches with on-off plate, 3/- ea; radio side
cutters, 4/6 pr; mains droppers with feet and
vari taps, 0.2 4/6, 0.3 5/6 ea.
TWO-GANG conds., 0.0005 midget type with

trims, 13/6 ea; i.f. trans. in ali cans 465k/cs
with trims, Litz wound, 15/- pr; midget a.
and h.f. coils, 5/6 pr; trimmers, 40-50pfd. 4/6

doz; glass dials, Marconi or H.M.V., 1/6 ca;
vertical type, 2/- ea; ivorine dials, m.w., 2/-
ea; paper dials for midgets, 8/- doz; R.G.D.
10-way push button units with all-wava coils,
pads and trims, 15/- ea (faulty).
THIS month’s special offer: Rotary trans-
formers, 20watt input. 11lvolts output, 480volts
40mA, new, 35/6 ea; terms, cash or c.o.d. over
£1 -—Charles Brltam Tadio (temp, address),
Eureka, Surrcy Gdns., Effingham, Surrey. [3608
new 8 mid cond., 500v. 3 aerials; 25/- lot.—
Swan, 9, Bradshaw St., Shudehill, Mcr.
LOOK out for valves and circuit analyser;
details later.—London SBound Labs., Ltd.,
40, South Molton Lane, Bond 8t., l.ondon, W.1.

PREMIER RADIO

ALL POST ORDERS T0:

JUBILEE WORKS, 167, LOWER CLAPTON
ROAD, LONDON, E.5. (Amberst 4723.)

CALLERS TO:

JUBILEE WORKS or
169, FLEET STREET, E.C.4. (Central 28:l.)

Bend for detailn of other accessorics available.
All enquiries must be accompanied by a 2¢d. stamp.

METERS, First grade army type Universal Test
Meters In shockproof bakelite cases, ranges
10, 100, 500 voits at 1,000 ohms per volt A/C
and D/C, 1, 10, 100 m/a D/C, 0-50,000 chms,
£8 15s. 0d.

FIRST URADE METERS. 3in. diameter,
1 milliamp, 22 12s. ; 500 mh:roqmpa 22 18s. 64°
4}in. 1 milliamp, £3 5s, 0d. ; 500 microamps,
23 1ls. 84, Westingh Meter for
either type, 10/-, Multiple shunts 10, 100, 500
m/a, 10/-, Any value multiptier, 2/6 each.
TUNING PACKS. Complete assembly of aerial
and O8C coils covering 12-35, 34-100, 200-550
meters, wavechange awitch, iron core IF's, gang
condenser, calibrated %/M dial drive, tnmlnerA
padders, and pl R/F resist

network, completely wired, ecircuit supplied,
23 10s. All the parts necessary to comnplete a
six-stage superhet ran be supplied.

SUPER QUALITY AMPLIFIERS, 12 watts outpat,
high and low gain inputs with mixer, treble and
bass controls, two DB 30-11,000 cycles, negative
feedback, 2, 4, 8 and 15 chms output, £14 14s.
AC/DC AMPLIFIERS, 5 watta outpat, higb gain,
three-stage, fredback, £8 8s. 0d,

BATTERY CHARGERS for 2 v. batt, at } a., 25/-;
for 2, 4 or 6 v, batt, at la., 45/- ; for G v. hatt.
at 1a., 30/- ; for 2,% or 12 v, hatt. at 1 a., 49/8 ;
for 6 v. batt. at 4 a., £3 10s.

MAINS TRANSFORMERS, 300 300 . 0’0 ma,
three 4 v. 2-3 a. wmdlngu, 25/- ; 350+350
100 mfa, 5 v. 2 a., 6.3 v. 2-3 a., 29/ 50+'&50
100 m/a, three 4 v. a w\lndingﬂ 2 3 350+ 350
150 mfa, two 4 v .two 4 v, 1a. wlndings,

39/~ ; 350+ 330 150 mla, 5v.2a.,63v.2a,

8.3 v. 2 a.,, 36/-; 500 +500 230 m/a., 5 v. 3 a.,

6.3 v.2a., 6.3 v.4a., 65/-; 425+425 200 m/a,

4v.2-3a,4v.2-3a,4v.3-6a, 47 ;350+350

t50m/a, 4v.1-2a, 4 v. 2-3a., 4 v. 3-4 a, 36/-;

:970-4—500 150 m/a, four 4 v. 2-3 a. LT windingh,
f=.

1-VALVE BATTERY 8.W., RECEIVER, with
2-volt valve, 4 coils, 12-170 m. bandspread
tuniog. 55/, including tax.

STEEL CHASSIS, 10x8x2}°, 7/-; 16x87, 8/6 ;
20 x 87, 10/6.

SHORT-WAVE COILS, fit octal sockets, 4-pin
aerial coils, 9-15, 12-26, 22-47, 41-94, or 76-170m.

2/6 each ; 150-350 or 255-550 m., 3 490-1000
or 1000-200() m., 4/-. 6-pin H. P Trana 9-15,
12-26, 2247, 41-94, or 76 170 2/6. S.W.

chokes, 10-100 m., 1/3 ; 5-200 m., 2/0.
SHORT-WAVE CONDENSERS, a!ll brass, easily
ganged. 15 mmtd., 2/11, 25 mmfd. 3/3, 40 nmtd.
313, 100 mmtd. 3/11, 160 mmid. 4/8, 250 mmid.
5/8, 2-gang 160 mmfd. 15/- ; shaft couplers
71d. ; flexible ditto, 1/8.
MIDGET ‘* P ** TYPE COILS, 12-33, 16-47, 34-100,
91-261, 230-750, 700-2000, 200-557, available as
.F. trana., aerfal, or osc. cofls, 2/3 each. Ruit-
able \uley type wave-change awitches, every
type available ; locators, 2f- each; wafers, 1/~
each. S\m.able nnmll 2-gang condenserl 0005,
15/-; d pairs i d 465 K.C.
LF, trane., 15/- pair; midget type, 21/- pair.
60 mmfd. trimmers, 1/-; osc. padder, 750
mmid., 1/9. Small 3-gang condensers, 12/-,
MOVING COIL SPEAKERS, Rola 6}- or ‘8-inch
P.M., no trans., 26/-, Plessey B-inch P.M. with
trans., 29/6. Goodmana 3}-inch P.M. with 3 or
15 ohm voice coil, no trans, 30/-. Plessey 8-inch
energised 7,500 ohms, no trans., 25/-. B.T.H.
10-inch energised, 1,600 ohms, no trans., 40/-.
Midget, standard or P.P. trans. for any above,
10/6. Super quality giant Matchmaker output
traunsformers, match any tube single or P.P. to
any voice coil, 7-watt, 22/6 ; 15-watt, 30/-;
30-watt, 49/8 ; 60-watt, 59/6,
CHOKES 8H. 100 ohms, 40 m/a, 476 ; 30H,
400 ohna, 60 1n/a, 13/-; 30H, 100 m/a, 400 ohms,
19/8 ; 30H, 185 ohme, 150 mfa, 28/ 25H,
0'550 m/a, 120 uhms 39/6 ; 15, 50n n/fa, 62 ohmn,
/

SMOOTHING CONDENSERS,
500 v.w., size 4} x 3x 1§47, 10/0
3-; 1 1000 vaw, 25 .0 6()0 \uwr
values tubular condensers under .01, 2d. ;
250 v.w., 3/9; 2 mt., 350 v.w., 4[6 4ml 4.:0
v.w., 7/6 ;.5 mt., 350 W, 2/-.

SUNDRIES, 2 mun. Systoflex, 2}d. yd.: resin-
cored solder, 8d. per coil or 4/@ per 1b. ; screened
2-pin plugs and socket, 94, ; ditto, 8-pin, 2/-.
Octal sockets, 104d. ; ditto, amphenol type, 1/3.
Morse buzzers, 1/11. Valve screens, 1/2. Knobs,
6d. Pointer knobs, 1/1, Crocodile clips, 4d.

8 m{ . oil! ﬂlled
f., 30 v,

“QGaln” and * tone” indicator piates, 7}d.
Fuses, any size, 5d. Fuse holders, 6-volt
vibrators, 4-pin, 12/6. Crystal  pickups,
£3 18s. 9d., Including tax.

G A. RYALL, 36, Huron Rd., B.W.17.—Mail
order only; no c.o.d. un er £1.
TWO-WAY screened flexible, good quslity, 1/3
yard, 3yds 2/9; twin screened, high insulation
and cotton outer cover, 1/9 yd 4-way 2/3 yd.
'l:iENz\\/IAY cable, good conductors, 1/3 yd, 3
yds 9.
OCTAL 8-pin plugs with base, complete with
insul. metal cap, 1/3 each, 3 for 2/9. Ditto
with solder tags to take helvy gauge wire,
1/4 ea, 3 for 3/3. 0
MORGANITE long spindle 10,000 vol. con.,
less switch, 3/9. DIAL plates, oblong. 5% 2y
approx., Vlrley, 4 for 1/6.
BURNDEPT 4-band disal, 8x5%, 8.w. on lower
half of scale, 1/6 each.
MICROPHONE capsules by Standard Tele-
phones, 3/9 esa; ntralab vc, less switch,
long spindles, 5,0000hms, lgmeg, 3/9 ea.
INPU'T strips, 2inx3in, 2way, 2/6 dozen;
with terminal screws, 3/3 dozen; anchor or
mounting strips, 2/3 dozen, 5-way.
SPECIAL offer, T.C.C. double wica cond.
0.0001.x0.0001 five (ten condensers) for 1/3;
1lunts 0.01 mica cond., 1/- ea; hf chokes on
ebonite bobbins, 50000hms, 1/3 en.
ERIE colour coded resistances, 2-watt type,
680, 6,800, 140,000, 150,000, 220,000,
470,000, 820,000, 2 1/3; Erie 3w, 680, 1/3 ea.
YAXLEY type fow loss nwnches. llngle pole
dt, 2 bank, 2/9, single bank, 2/3.
TWIN rubber flexible cable, new, for mains
leads, etc. (one cover), 1/3 yd, 3 ydl 2/9; push-
back connecting wire, stranded, 2 colours,
cotton-covered, 12yds 2/3.
YAXLEY type switches, 3 blnk 2 pole, 4 way,
with middle screen, long lpmdle, 4 shorting
bars, 6/9 each, {3397
EI JMINATOR power unit, 45/-; a.c., volts
210-230.—121, I\Dttmgham St., Sheffield.
UY your components direct and save
pounds Build our super Victory Four
ac/dc receiver, it’s 100 efficient; circuit and
everything supphed knobs and dnal ready for
cabinet, £7/19IG, cabinets, 30/- and 42/-;
detalled circuit separately, 1/6; bright steel
chassis, drilled ready, 4/6; chusu, with valve
holders. speaker, 2-gang ‘condenser and dial
bracketed and fitted on, 59/6; chassis made

up to your own specification; estimates.—
Buccleuch, Radio Manufacturers, 1 and 2,
(3513

Melville Terr. Edinburgh.
INECORD, 0.3amp, 3-way, 3/6 per yd; un-
drilled chassis, 8x7x 3%, 3/- ea., doz lots
at 2/3 ea.; volume ‘controfs 0.25, 045. 1.0
meg, short epmdles, no nnt.ch 2/6 ea.; Ameri-
can oct, valve-holders, 7/6 dw 2mm’ sleeving,
2/9 doz yds: resin cored solder 4/6 1b; 18G
tnd. cppr. wire, 4/- 1b; Midget medmm wave
coila, 5/. pair; Mldget 60ma chokes, 6/6 ea.;
Multitap output transformers, 8/6 ea.; 0.2
amp droppers, 5/-; 0.3amp, 5/6 ea.; both with
fixing feet; mains transformer replacement
bobbins, 4v, or 6.3v heaters, 17/6; electric
soldering 1rons ]2/6 black set knobo bushed,
7/6 doz; * Meico " moving coil microphones,
maesive sll-chrome qnality job, £5/5; solder
tags, 2/- gross; etc.; large stocks valves. all
service requirements, list 1d.; orders above
10/- post free (mall order only) —A. Huckels-
bee, " Hazlejohn,” Crofton Lane, Orpington,
HARGER kits, _rectifiers, microphones,
transformers.—Metal rectifier, 2v half
amp type, with transformer, makes ideal trickle
charger for 2v cell, 13/6, posf 7d.; instrument
rectifiers for meters, bridge type, hakelite,
very good make, 1ma and 5ma, 18/6, post
3d.; 10ma to 50ma, 15/6, post 3d.; charger
klts. metal rectifier, 12v 2.5a type, with trans-
former and ballast bulb for 2v to 12v charger.
needs no rheostat or ammeter, 59/6, post 10d.:
ditto for 2v to 6v charger, 45/-, post 10d.:
metal rectifier, 12v 1.5 amp, with transformer
and ballast bulb for 2v to 12v charger, 47/6,
post 10d.; ditto 2v to 6v, 35/-, post 9d.;
Junior, 2v to 12v kit, using 12v lamp rec-
tifier, 37/6, post 9d.; circuit supplied,
state mains voltage, p{ease, Senior model
charger kits, weight over 15lb, metal rectifier,
12v 4 amp type, with transformer and ballast
bulb for 6v-12v charger, £4/15, post 2/-;
also 12v Samp metal rectifier with trans-
former tapped for 6v or 12v charging, £5/5
the two components, sold separately if desired;
transformers, 22v, tapped at 14v and 10v,450+
watt size 26/-, 120 watt size 55/-; 8mfd 450v
tubular electronics, very good make, 4 for 28/-;
radio mains transformers, prim. 210v 230v, sec.
350-0-350v, 80ma, 4v 2a, 4v 4a, massive job
on 80 watt core, 29/6, all new, fresh stock,
unusual value; also amplifier trlns(ormers.
primary 210v, 230v, sec. 400-0-400v 120ma,
6.3v_4amp, 5v 3amp, 55/-; Rothermel D.106
lapel deaf aid microphones, few only, 45/-;
D.104 crystal microphones, £4/15; moving coll
mikes, very good make, heavy pllted housing,
equal in every way to a well-known £20 micro-
one, a craftsman-made job, £5/5: descrip-
uve leaflet on application.—Champion, 43,
Uplands Way, London, N.21. Tel. b. 4457.
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—ELECTRADIX=

SPECIAL OFFERS!

SMALL D.C. MOTOR GENERATORS
by E.D.C. and others, for use with Receivers to
take the place of H.T. Batteries. Drives off
12-volt accumulator and gives 230 voks D.C.
30 m.a. output, Originally made for Government
Radios. Two commutators, ball bearings, lami-
nated field, insulated brush gear, covered arma-
ture windings. A splendid job. In new con-
dition. 75/-.

MOVING COIL HEADPHONES, P.M.
less headbands. Here is a wonderful opportunity
to secure highly sensitive headphones with coils
energised by the famous ALNI magnets. These
moving coil sound units have a 45 ohm, } inch
coil. They can also be used as miniature mikes,
or as a miniature loudspeaker if matching trans-
former is used. Size 1}in. overall, in bakelite
case with Jin. front flange. As new. Price
each 126, or per pair, 24'-.

SPECIAL RELAY BARGAINS.
2 coil polarised G.P.O. Relays, S.P.C.O. 6 volts
25 m.a., 325 ohms, 8/6. Single coil
ohms, without contacts, 2/6 each.
For other bargains see advertisement on page |
29 of March issue.

Please include postage for muil orders.

ELECTRADIX RADIOS
214, Queenstown Road, Battersea, London, S.W.8
= Telephone : M #Caulay 2159

WAVEBAND RADIO

AMERICAN SERVICE MANUALS

Vol. 1, Spartan/Emerson. Vol. 2, Crosley/
Belmont, Vol. 3, Crosley/Belmont, Part 2. Vol.4,
RCA/Victor. Vol. 5, Emerson, Part 2. Vol. 6, |
Stewart Warner and Fada.  All fully illustrated i
and with Service Instructions, 12/6 each. The

set of 6 books for 75/-, post paid. |

« RADIO INSIDE OUT.”” Complete Service-
man‘s Reference Book, 4'9. Modern Radio Test
Gear, I/9. Short Wave Handbook, 2/3. Amplifier
Manual, 2/3. 66-page Valve Manual, 3,9.

MANSBRIDGE | mfd. 750 Condensers,
Hunt’s MICA .0l mfd., 1/6.
250 yard coils, 30/-.

« PREFECT " Trimmer Tool Kits. 12 (ools'
and 2 extension handles, box spanners and screw-
drivers in carrying case, 30/-. |2-volt Car Vibra-
tors, $12/6, Heavy duty Chokes, 30 Hy. 120 mA, |
200 ohms, 14/6. 25 w. P.P. O.P. Trans., 27 6.

Silk covered Line Cord, very best quality 3-way

S amp. or .3 amp., 3~ yd. |

STANDARD Replacement
350-0-350 v., 4 v. 4 a., 4 v. 2 a., 90 mA, 27'6 ;

available also 6 v., 27/6. CELESTION 8" P.M.

Speakers with Pen Trans., 296, Plated Crocodile |
Clips, 3/6 doz. 1 w. Carbon Resistors, 36 well

selacted values on show card, 24-. | w. Wire‘
Wound, 16 asstd. on card, I5%,
VOLUME CONTROLS with switch, all values, |
5/9. Auto Transformers, 100 w., 22/6. Valve-

holders, 4-, 5-, 7-pin, all at 7/6 doz. Wire wound

1,000 ohm Resistors, .2 amp. with var. slider, 4 6,

4 a, 250 Bakelite switches, 36, Black bakelite

Knobs with g.s. and metal bush, 7/6 doz.

EXCLUSIVELY MAIL ORDER

WAVEBAND RADIO LTD.

63, JERMYN 8T., PICCADILLY, LONDON, 8.W.1

36.
1'22 Pushback Wire,

Transformers,

| wound precision resistors,

500-500 | ¢

| 35/.; output transf, power-pen,

BRAND new compouents only, at list prices
for discriminating amateurs and profes-
sional constructors.
SUPPLIERS to British and Allied Services
and Government Departments.
CATIIODE ray tubes: G.E.C.. llbin. £2/15;
Cossor, 23D, 23in, £3/6; Cossor 26D, 4lsin,
6. 10; Cossor GDT4B gas-filled triode, 24/4;

| high voltage rectifiers and condensers; Weston
| 0-1ma,

£2710; lma instrument rectifier, 12/6;
single-contact 12-position switch, 3/6; wire-
plus or minus 17,
4 6 each; plus or minus 0.05%, 5/6 up to 50k,
carbon pots, 4/6; with switch, 6/6; wire-wound
pots, 6:6 each; crystals, 100ke, 45:-; 450
470ko resonator crystals, single £1 15, band-

\

pass £2 10 (P.O. permit); Rothermel pick-ups, |

£3 13,6 and £3/18/9.

WIDE range of British and American valves:
Vitavox, Celestion and Goodman speakers; LF.
transformers; steel cabinets and chassis, any
specification; callers only; unlimited resources
for technical information to callers; pqst_an(l
packing extra on all goods: enquiries invited.
Write Dept, ©W."

TELE-RADIO (1943). LTD. 177a, Edgware
Rd. (Corner of Edgware Rd. and Marylebone
Rd.), London, W.2. (Business hours 9 to 5.30
every day except Thurs. 9-1). Tel. Pad. 6116.

YRAMPIAN moving coil microphones, 84/-;

X wmatching transformer. 15/-; mains trans- |

formers, 350-0-350v, 6.3v, 5v, 25/-; 6itin p.m.
speakers, 20/-; volume controls, 'imeg, 2/6.—
Aneloy Radio, Hindmans Rd., London, S.E.22.
gER\'I(“lCMB.\'. The following products are
[\ well designed and of high quality; volume
controls, carbon type, all values, with or less
switch, wire-wound resistors, 1 to 60 watts;
dropper resistors, 0.2 and 0.3amp; line cords
and razor resistors; terms and quotations on
req.—Dagole, Ltd., 35, Iligh 8t., Ruislip, Mdx.
]I)HXLIPS 3-wave h, and h.[. coils in alu-
minium cans, complete with 3 trimmers,
7/6 pair with djagrams; 2.wave A coils, (_mly
3/6 each; 128 kes i.f. coils, 7/6 pair; Philips
carbon mikes, table-stand and coupling box.
arge stocks of Philips resistances and_con.
densers, close tolerance; send s.a.e. for list of
components.—Gregory. Union St., Cheddar.
INE cord, the finest quality obtainable,
with heavy asbestos insulation,

with transformers, 6lzin_ 30/-

.m. speakers,
8 e . Morse tappers and buz

8in 32/6, 10in 45

zers, 5/- retail line, 3;3 each; B.V.A. -valves
at list prices; rarriage and packing extra,
c.0d. or c.w.0o.—Park Radio Service, 27, Upper
St., London, N.1, {3519

FOMPLETE parts output stage ‘50w Class

2 ampl., 2 DO7S5, 2 DW6, holders, mains
and output translh.. Parmeko, £20 lot or
separate; Philips charger,
neI:v valve, £5l;) Avodaptor, £1; Rich-Bundy
duophase output trans.. 15/-; ](arlley-'l‘urnel
spkr. and rectl, ¢7: E.M.G. radiogram, £90;
special E.M.G. ext. spkr. on baffle, £9; other
stuff detailed list, s.a.e—Wilkinson, Cinema,
Bentham, Lancaster 7

COL‘LI’IIONE RADIO, New Longton, nr.
Preston.—New goods only, all Tungsram
and B.V.A. valves at present mqnuiactured;
mains transformers, interleaved impregnated
windings; screened  primaries, 350-0 350v

100mA, 4v 6A, 4v 210\, or 6.3v 3A, S5v 2%,
28/6; bobbins only, windings as above, 15/6.
425-0-425v 200mA, 4v BA. 4v 4A, 4v 4A.
52/6; smoothing chokes, 25Hy, 200mA, 21/6;
speaker field coils, 2,000c0hms, 9/6; speakers.
p.m., less trans, 5in 21;6, Bin 24/
10in  35/-; with transf, g8in 30/-, 10in
45/-; 8in energised, 2,0000hm, with trans!.
40mA, 8/6;
push-pull _power-pen, 80myA, 21/-;
extra H.D.. 100mA, 37/6; Rola push-pull,
15/6; mains dropper resistors, 800chms 0.3A.
2 varitaps, 5/6; push-back wire, s0ft 3/-,
100it 5/6; tinned copper wire, 1nlb, 2/3; 2mm

sleeving, 3d.; resin-cored solder, 1b, 4/
4mid 1,000+ de working paper con-
densers, 12/6; tuning  condensers with

trimmers, 0.0005, 2-gang 12/6, 3-gang 13/6.
M. and L. wave coils, trf., 12/6 par;
Parafeed 1.I. trans, 4: 1. 6/6; quality p.-p.
1f. transf. split secondaries, 2:1, 22/6; h.l
chokes, 1/9; carbon resistors, 50ohms to 5|
megohms, ¥%w 6d., 1w 9d.; switch cleaner, 3/6
bottle; vol. controls, less sw, 3/9; with sw,
5/.; Pyrobit pencil bit electric  =oldering

irons, 21/-; grid clips, 10d. doz; valve-holders.
Eng. and Amer., 1d. per pin; smoothing iron
elements. 450w, 2/3; fire spirals, 750w 2 -,

1,000w 2/6; shaft couplers, 6d.; lin knobs.
9d.; single-screened cable, 10d. yd; twin, 12
vd; high grade S5-way cable, 1/- ¥d; all sizes
tubular and mica rondensers, limited quan
tity, 3lhin dial, 0-lmA m.c. milliammeters,
B.S. 1st grade, 70/-; send s.a.e. for the best
service list available; no c.o.d.; all orders
over 5/- post free, post 6d. extra under 5/-.

push-pul! |

60-70 |
| ohms per foot, 2-way 1/2, 3-way 175 per foot;

12 or 6v, 3 or 5a, |

If there is anything
you need made of

WOOD

WE CAN MAKE IT!

Specialists in AMPLIFIER and
EXTENSION SPEAKER
CABINETS

¢ and Sob a4 ¥

WHOLESALE ONLY

HIRSH ¢t HYAMS s

93,HACKNEY Ro.LONDON, E 2

W. BRYAN SAVAGE

LTD.
Expert assistance in 1he solution ol
problems relating to
©® TRANSFORMERS, CHOKES
@ AMPLIFIERS
@ POWER UNITS
and Specialised Equipmen
embodying
ELECTRONIC CONTROL

WESTMORELAND RD., N.W.9
COUNDALE 713!

—~AMBRICAN MIDGETS HANDBOOK—

Describing with many circuit diagrams the pecullarities
of amalt Awerican (Midget) Radlos. Especially written
for service men, most likaly fanlta and their retnedies
with hints on wartime sulmtitutee for unohtaiushle
parts are all given. The valve data section gives bases
and working characteristics of the 80 ur 8o valves nsed

in midgets.
Price 2/6
from booksellers or by post, 2,8

i V.E.S. (bw).
Radio House, Melthorne Drive, Ruislip, Mddx.

“VIBRO-ARC’’ Engraving Pen

10/ For rapid engraving any

metal—hard or soft.
post Operates from 4-6v,
Battery or A.C. Trans-
Free former,

HOLBOROW,
97, Boroughbridge, Yorks.

AFTER THE WAR!

The advance !n Radio Technique after the war will
offer unlimited opportunities of high pay and secure
posts for those Radlo Engineers who have had the
foresight to become technically qualified. How you can
do this quickly and easlly in your spare time is Tully
explalned in our unique bandbook.

Full details are given of A.M1.E.E., AMBritLRE.
City & Guilds Exams., and particulars of up-lo-date
coutses In Wireless Engineering, Radio Servicing, Short
Waves, Television, Mathematics, etc., ete.

We Guarantee “NO PASS—NO FEE'
Prepare for to.morrow’s opportunities and post-war
competition by sending tor rvour copv of this very
informative 112.page guide NOW—FREE,
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY (Dept. 388)
17, Stratford Place, London, W.1
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COTTON-COVERED copper instrument wire,
141b reels, 18, 20, 22, 24 gauges, 1/6; 26,
28 gauges, 1/9; 30, 328, 2/-; 34g 2/3; silk-
covered ditto, 20z reels, 24, 26, 28g, 1/6; 30,
32, 34, 36g, 1/9; 42g, 2/-; 168 double silk,
11b, 5/-; B.A. thread screws, 1 gross useful
sizes, 2/6; ditto, nuts, 2/6 gross; assorted gross
screws and nuts, 2/6; ditto, brass washers,
1/6 gross; fibre washers, 1/6 gr; assorted
solder tags, 2/- gr; assorted small eyelets and
rivets, 1/3 gr; rubber—covered stranded copper
wire, 1d. yard; heavier quality, 1%d. yd; very
heavy quality, 2l%d. yd; ideal for aerials,
earths, etc.; tinned copper connecting Wwire,
201t coil, 6d.; ditto, rubber covered, 101t, 6d.;
finest quality push-back wire, 12 yards, 2/3;
single cotton-covered tinned copper wire, 25g,
12 yards, 9d.; S0 yds, 3/-; twin bell wire.
12 yds, 1/9; heavier quality, 12 yds, 2/3; flat
rubber.covered ditto, 3d. yard; t.w_m flat
braided electric cable, 6d. yarq:_Wood s metal
stick, 2%in by Y%in, 1/-; semsitive permanent
detectors, tellurium-zindite combination, com-.
piete on base, guaranteed efficient, 2/6; reliable
crystal with silver cats-whisker, 6d.; recondi-
tioned headphones, complete, 4,0000hms, 12/6;
all postage extra.—Post Radio Supplies, 33.
Bourne Gardens, London, E.4. (3593
VO stockist.—-Good stocks of avometers for
A. immediate release against contract num-
hera with priority rating. Unless holding a
Government contract don’t waste time writ-
ing. D.c. Minors £3/10, Uni Minors £8/10,
model 40 £17/10, model 7 £19/10. For par-
ticulars of multipliers, shunts and traps-
formers for above send 1d. for illustrated list.
Woll electric drill stockist, now free from re-
striction; to take up to %in drill £8/8, 3gin
£10/10, %in £15/10; state voltage. Send 1d.
for illustrated list. Valve stockist, list prices;
Brimar, Cossor, Dario, Ever Ready, Ferranti,
Hivac, Lissen, Marconi, Osram, Mazda, Mul-
lard, Philips, Triotron, Tungsram and
American. If uncertain of thq type I:egulred
send old valve or sketch showing position of
valve in chassis and model number of set.
All valves tested before dispatch; we epecialise
in matched pairs PX4s, 6V6s, etc. Tungsten
contacts for Philips tubular converters, sets of
8 3/6. Resistance wires: loz 27g 3.200=ohms
p. yard max. cur., 9amp, 2/6; 1oz 31g 6.402 p.y.,
max. cur., 52 amp, 3/-; 1oz 33g 8.6Q p.y.,, max.
cur., 0.42amp, 3/4; lo0z. 37g 18.5Q p.y., max.
cur., 0.26amp, 2/-; Yoz 39g 31.7Q) p.y., max.
cur., 0.16amp, 2/2; %oz 41g 44.3Q) p.y.,, max.
cur., 0.14amp, 2/6; 0z 43g 66.2Q p.y., max.
cur., 0.11amp, 3/6. In addition to above we
carry complete radio and electrical stocks, and
our motto for the last-25 years is, I{ you
can't get from us, give it up. All goods are
cash with order, post free over 5/-—Park
Radio. 676, Romford Rd., Manor Park, Lon-
don., F.12. Tel. 1li. 2066. (3555
SOUT]]ERN RADIO'S wireless bargains.—
Special offer of latest radio puplications:

“ Radio Valve Manual,”’ equivalent and alter-
native American and British types, with all
necessary data, 3/6; * Radio Circuits,” fully
illustrated, receivers, test equipment, etc.,
2/-; ‘' Services Signalling Manual,” Morse, In-
ternational code, etc., 1/-; ' Amplifiers.”
fully  descriptive circuits, 2/-; ‘“ Radio
Manual,”” formulas, tables, colour code, etc..
1/-; Telsen large drives, complete boxed (type
W184), 2/6; reaction conds., 0.0001, 0.0001S5,
1/9; 2mfd conds., P.O. upright paper type,
used but fully guaranteed, high working volt.
age, 2/6; Ace P.0. mikes, complete with trans.,
ready for use with any receiver, 7/6; Multicon
mica conds., 28 capacities in onc, from 0.0001
upwards, 4/-; crystal detectors, complete, 2'6;
Pr. Cecil crystals. 6d.; with catswhisker, 9d.;
push-back wire, insulated, 25yds for S/-; in-
sulated sleeving, assorted colours, yd lengths,
3/6 doz; single screened wire, doz yds. 10/-:
twin screened wire, 17/- doz vds; metal cased
conds., 0.140.14-0.1, high working voltage, 2/6;
power rheostats, Cutler-Harmer, 30ohms, 4/6:
push-button switches, 3-way 4/-, 8-wav 6/- (all
complete with knobs); escutcheons for 8-way
p.b. switches, 1/6.: p.b. knobs. 6d.; pointer
knobs (black or brown), special instrument
tvpe for 14in spindles, 1/-; Frie resistances,
brand new, wire ends, 14, 5, 1 and 2w, mostly
low values, but a very useful selection. 100
for 30/-: copver earth rods, 18in, 2/6: heavy
duty L.F. chokes. 30hvs. 100ma, 250ohms
14/-, 500ohms 16/-, 1.0000hms 17/6: we
have for disposal a_large quantity of brand new
assd. screws, sample 11b weight, 5/-; soldering
tags, including spade ends, 6/- gr; coil
{formers, ceramic and vnaxolin, 7/6 per doz;
special bargain offer of 50 assd. conds., 20 tubu
lars. 20 mica conds., 8 silver mica conds, and
2 electrolvtic conds., all hrand new, 47/6 the
narcel of 50: all types of Pvrobit soldering
irons available from stock. chassis mountine
valve holders, English and American types, all
sizes. 1/- ea.; hundreds wore bargains.—
Southern Radio Supply Co., 46, Lisle St..
London. W.C. Gerrard 66S3. [3023

aUSTERITY

RADIO LIMITED

SPECIAL!

FREQUENCY MODULATION
(F.M.)

We can mapply a KIT OF PARTSN for con-
structing an experimental F.M. UMNIT for
instruction and investigation of thia latest
devel t in Radio T
The parts inchude : Complete limiter stage—
valve, discriminator transformer, cou-
densers, resistors, blue-print and instruc-
tions. This is not a complete receiver but
only the F.M. components required to build
a unit for ineorporation in any standard
superheterodyne short wave eireuit

Price £3.10.0

MAINS TRANSFORMERS. :350-0-350 ; 150 ma
1.T.8, 6.3 v. 5 a.; 4 v. 4 a.; Rec. 5 v. 2 a;
4 v. 2} a.; can be nved with internatinnal or
English valves. Colour coded. Mains luput
tapped 200/220/240 A.C. 50/, post 1/
400-0-400; 120 ma.; L.T.3, 4v.2}a.; 4v.4a.;
4v.2a.; 4v.2a.; Long Colour Coded Leads,
with high insulation. (200/220/240) Mains Input
Tappings. 45/-, post 1/-.

350-0-350; 80 ma.; dv.4a.; 4v.2a; A/C
Maina Input 230. 30/=, post 8d.

300-0-300; B0 ma.; 4 v.4a.; 4 v.2a.; A/C
Mains Input 230. 30/-, post 8d.

350-0-350. Chassis Mounting, Shrouded, 4 v. ¢a.;
4 v. 2 a., Input 200/220/240. 35/-, post 9d.
300-0-300: 75 ma., Chassis Mounting, 8hrouded,
4v.4a.; 4v. 2a.; Input 200/230/250. 37/6.
Malns Transformers wound to specification.

L.F. TRANSFORMERS. Midget, 3:1, 4:1,5:1
ratios. @/- each.

L.F. CHOKES, 15 Hy., 80 ma., 1,000 ohmz, tapped
at 360 and 640. Price 12/6 each. 30 Hy.,
80 ma., 1,000 ohms. Price 17/8. Small 10 Hy.,
50 ma., 380 ohms, 8/6.

PUSH.PULL Input Transtormers, heavy duty.
8plit- secondary windings ratio 4 : 1. Price 10/6.
Small for Parallel Feed Standard, 6/-.

OUTPUT TRANSFORMERS. Standard Pentode,
miidgét 3 ohma,7/6. Pentode, small, 8/6. Multi-
ratio, standard, 12/6.

LF. TRANSFORMERS, {63 ke. with trimniers,
screened, litz wond. Small. 15/- pair.
MIDGET H.F. CHOKES. 2/6.

4-VALVE, 4-WATT

GRAMOPHONE
AMPLIFIER CHASSIS

Assembled on black Crackle-finished chassis
fitted with separate Tone Control, Volume
Control with onfoff awitch, sockets for micro-
phone gramophgne and extension speaker.
Hum free, good quality reproduction. A.C.
only. Input 200/250 v. Size overall. 8 x 6}
x 7}in. Ready to play. Price, 10 Gns

including valves and speaker .
Theoretical and practical Blue Prints of the
above avallable separately, 2/6 pair.

CONDENSERS. 2-gang, small, 2 trimmers, fixing
brackets, .0005 ceramic Insulation, boxed. 14/8,
Colls, 8hort Wave, 16 to 50 metres, on Paxolin
Formers, colour coded A. & H.F. with reaction,
hoxed matched pairs, 4/= with circuit. Aerial and
Oscillator Coils, Long, Medinm and BShort
(18-50 m.) on ore former, 12/8 pair.

Medium Wave, Midget, 8/8 per pair.

Line Cord. 3-core, .3 amp. 60 ohms per foot, 5/~

per yard.
BLUE PRINTS
1 Theoretical and 2 Practical, to each of the
following circuits, 3/6 per set,
No.1l, A.C.; T.R.F.. 3 valves, Medium Wave

No.2. AC.; T.R.F.; 4 valves, Long, Med. &
No.3. A.C.: T.R.F.: 4 valves, Short Wave

No. i. A.C.; Superhet 4 valves; Short Wave

No.6. A.C./D.C.; Superhet4 valves; Short&
Med. Waves.

No. 7. Battery ;: T.R.F. 3 valves ; Long, Medium
and Short Waves.

No. 8. Battery ; T.R.F.4 valves; Long, Medium
and Short Waves.

Nol. 9. Battery ; T.R.F.; 3 valves, Bhort Wave
only.
No. 10. Battery ; T.R.F. ; 4 valves, Short Wave

only.
\A 0. 11. Battery 2} watt; Amplifier, 3 valves,

Push-Pull.

307 HIGH HOLBORN,

LONDON W.L!I Phone MOLborn 463/

HE Simplex Four, complete constructional
details of this most successful midget
ac-dc receiver, including theoretical and {full
scale wiring layout diagrams, together with
comprehensive instructions, 4/6; Midget highly
polished cabinets, 30/-; Midget aerial and h.f.
m. wave, high gain t.r.{. coils, 9/- pair; short
wave, aerial and oscjllator coils, i.f., at 465
kc/s, 5/6 pair; ditto, m. wave coils, 9/- pair;
Midget 2-gang variable 0.0005mfd condensers,
15/-; 3-gang, 14/-; Midget chassis de luxe,
sprayed grey, 10 by 6 by 2in, drilled 4 valve
holes, 9/6; * Simplex " Midget chassis, drilled
4 valves, and all component fixing holes,
speaker cut out, etec., electro zinc finish, 11
by 415 by 2in, 7/6; Midget dials, m. wave,
ivorine, 4 by 3l4in, 2/-; Midget chokes, 7/6;
heavy duty, 80ma, 12/6; 120ma, 15/-; Midget
speaker, tran., pen., 7/6; Celestion 8in p.m.,
with trans., 27/6; 10in ditto, 40/-; 5in p.m.,
less Lrans., 25/-; R & A 8in m.e. speaker, with
trans., 1,200 ohms, 35/-; Marconi new mains
trans., 350-350, 4v l.t., 35/-; ditto S5v lt.,
30/-; R.G.D. 400-400, 200ma, 4v lLt.s, 45/-;
condensers, 25mfd, 12v, 2/-; 250mid, 25v,
4/6; 0.1mid, 9d., 8/- doz; line corn, 60 ohms
foot, 3-way, 6/6 yard; ditto 2-way, 5/- yard;
mains droppers, 0.3 amp, 800 ohms, fixing
feet, taps, 5/6; ditto 0.2 amp, 4/6; compre-
hensive list monthly, 214d.; s.a.e. eDquiries;
postage all orders.-—O. Greenlick, 34, Bancroft
Rd., Cambridge Heath Rd., E.1. Ste. 1334.
WANTED, EXCHANGE, ETC.
S(‘()’l"l‘ Philharmonic wanted.—Benson, Bush
Barn, Robertsbridge. Tel. 16. (3616
WTD.. mod, radiogram cabinet, any type, &
ac gram motor with turntable.~Box 3383.
TD., any cond., Avo 7, working order not
essential.—Details, price, Box 3386. [3612
ANTED, semi-automatic (bug) telegraph
key.—Details and price. Box 3402. [3648
‘VTD., record-changer, 1I.M.V. or Garrard,
per, con.—42, Babbacombe Rd., L'pool, 16,
ANTED, oscillograph, electrostatic.—Par-
ticulars to BM/ABY, London, W.C.1.
TD., copies " Wireless World " all weeks
Aug. 1924, with covers intact —-Douglas,
Redlands Hotel, Sheffield, 10. 3596
“71\1\"]‘1‘10. Avo valve tester, latest switch
.panel type, also ac all-wave oscillator,
condition as new.—Box 3382. (3579
ANTED, II.M.V, hypersensitive pick-up, in
perfect condition; state price.—Moberly,
4, Granvile Rd,, Littlehampton. (3605
‘WANTED, H.M.V. hypersensitive pick-up
and transformer or Voigt ditto.—Write

Davies, Windsor House, Shrewsbury. (3598
'WE offer cash for good modern communica-

tion and all-wave receivers. — A.C.B.
Radio, 44, Widmore Rd., Bromley. [1541

OMMUNICATION receiver wtd., National,
Hammarlund or Hallicrafter 8X 28, perform-
ance & cond. as new; excel. price.—Box 3381.
EW boxed valves wanted, any quantity,
dealers’ and service men’s complete stocks
bought.--J. Bull and Sons, 246, High 8t.,
Harlesden, N.W.10. [2155
“IANTED, Murphy XA92 or similar
receiver for customer in Nigeria.—Send
{ull details to W. H. Trace and 8on, Ltd.. 13,
Tarleton 8t., Liverpool, 1. 5?57.2
ANTED, Institution of Electrical Engi-
neers examination papers for years 1934
to 1942 inclusive.—A.W.A., Room 325, Aus-
tralia House, Strand, W.C.2. (3577
ORK wanted, sub-contracting, radio and/
or electrical, assembly, wiring, soldering,
immediate & postwar.—Flexman's Reliance
Wks., 49, Baddow Rd., Chelmstord. (3570
ATIONAI, HRO Senior, power pack, 9
coils and speaker wanted; also Garrard
201a, Walco sapphire needle and Teletunken
T1001.—79, Allesley Old Rd., Coventry. [3637
E. TURNER and Co., Kingsley Park, North-
ampton, offer £10 to £15 for Telefunken
TQ 1,001 pick-ups, in good electrical condition,
urgently required for cinema; other first-claes
types considered. (3587
'WAN'I‘ED, Voigt reflector corner horn, with
or without unit, or Voigt h.c. horn with
bass chamber; also Goodman infinite baflle
speaker, complete; “ W.W."” pre-set quality
receiver, 1939. -Box 3387. (3613
“7]:‘. buy for cash, new, used, radio, electri-
cal “equipment all types; especially
wanted, radios, radiograms, test equipnment,
motors, chargers, recording gear, etc.—I{ you
want to sell at the maximum price, call, write
or 'phone to Universitv Radio, Ltd., 22, Lisle
St., Leicester Square, W.C.2. Ger. 4447.

REPAIRS AND SERVICE
BR]TISII ROLA, Ltd.
.

SUSPENSION of loudspeaker repair ser-
vice.—Owing to pressure of priority work, we

! regret that our loudspeaker repair service to
| the trade and to private customers must tem-

«worarily be discontinued as from 1Sth Jan-
nary unti}] the Ist April, 1945, during which
period no repairs can be accepted. (3469
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INCREASED
PRODUCTION ENABLES
US TO REDUCE THE PRICE TO £17 10 O carr. paid.
(12in. P.M, VITAVOX Speaker £7 extra.)
Output 15 watts, 5 valves, 200-250 A.C, Pre-Amplifier
for microplione, gramophone and radlo terminals, Multi-
range output 2.5 ohms. to 15 ohms. Fitted two volume
controls and tome control.
cabinets.

In Black enamelled metal

PLUQGS AND JACKS

These ex-Govt. Jacks bave powerful phosphor-bronze
springs emsuring a perfect contact, Overall length, in-
cluding §in. threaded shank, 3jin. Bupplied with nut
for panel mounting. Price complete with best 5 /6
quality Plug (as illustrated). Post, etc., 3d f]

23, LISLE 8T. (GER. 2969), LONDON, W.C.2

The illustration shows

mechanism of syn-
chronous Time Delay
Relay PRL. Wide time
range and easily re-
settable.
tion of other Relays

and Process_ Timers.

Large selec-

Ask for Leaflet 97/WW

LONDEX - LTD

MANUFACTURERS OF ATLAYS

Y 207 ANEALEY ROAD- LONDON-$-E-20 smiiilliiias

—_ PHOTO-ELECTRIC CELLS—

Se/Te on gold-alloy, super-sensitive to
light, gas-filled, permanent, operate relay
direct or with Valve Amplifier, perfect
reproduction of Speech and Music from
sound track of films ; large tube 3}in. from
glass top to valve pin base, lin. diam., 38/- ;
small tube 2in. from top to terminal base,
§in, diam., 30/-; minlature cell, glass top
to cap base, lin, overall, §in. diam., thin flex
leads, 28/- ; all cells operate on 40-100 volits.
Connections diagrams free.

PRECISION OPTICAL SYSTEM,
producing fine line of light from any car
headlight bulb, for scanning film sound
track direct into Photo-ell, metal tube
2in. long, {in. diam,, {in. focus, 52/-
Instructions Free. Goods by return.

CEFA INSTRUMENTS, 38a, York Street,
TWICKENHAM, Middx. POPesgrove 6597

AINS transformers rewound and con-
structed to any specification; prompt de-
livery.—~Brown, 3, Bede Burn Rd., Jarrow. [3360
CCURATE radio rewinds, mains trane-
formers, fields, op. transformers, etc.—
Southern Trade BServices, 297-299, High Bt.,
Croydoa. [2882
OUDSPEAKER repairs, British, American,

4 any make; moderate prices.—B8inclair
Speakers, 12, Pembroke 8t., London, N.1.
Terminus 4355. (3308

LL types of radio receivers serviced;

Murphy and Pilot specialist; valves in
stock; sound repairs for 13 years.—T. b
Fevyer, F.I.LP.R.E., 50, Vine St., Uxbridge.

quickly executed to all

RADIO repairs
makes, English or American; lowest
sible prices.—The Music Box, 89, London Rd..
London, 8.E.1. (Tel. Waterloo 4460 and 6766.)
" SERVICE with a Bmile."—Repairers of all
types of British and American receivers;

coil rewinds; American valves, spares, line
cords.—F.R.1., 23, Howland 8t., W.1.
Museum 5675. [1575

AINS transformers service, repairs, re-

winds, or construction to specification of

any type, competitive prices an prompt_ser-
vice.-8turdy Electric ., Ltd,, Dipton, New-
castle-upon-Tyne, [3084

RANSFORMER rewinds, special designs

manufactured, all types fields, chokes,
outputs, etc., rewound; moderate charges, quick
delivery, guaranteed high<lass work—H. W.
Forrest, 67, Burman Rd., Shirley, Birming-
ham, Shi, 2483. Est, 1922, [3652
EWINDS mains transformers, field coils and
chokes, high grade workmanship, seven to

ten days’ delivery; new transformers manufac-
tured against Government contracts.—Metro-
olitan iladio Service, 1021, Finchley Rd.,
olders Green, London, N.W.11. [2603
2 4-HOUR service, 6 months’ guarantee,
any transformer rewind, mains, outputs

and 1.1.s, etc, all types of mew equi yment sup-
plied to specification; t;usiness heading or ser-
vice card jor trade prices.—Majestic Winding
Co., 180, Windham Rd., Bournemouth. [3592

TO radio dealers and service engineers only.

—Loudspeakers repaired quickly, or
materials supplied; also big stocks of all
components; send your trade card or billhead

for our current lists.—A.W.F.

d 1d. stam
and 1. ey Borough Mills, Sharpe 8t.,
[3410

Radio Products,
Bradford, Yorks.
REWINDS. mains transformers, layer wound,
wax impregnated, chokes, O/P transior-
mers, clock coils, field coils, pick-ups, co;nplete
repairs, competitive prices, prompt eervice, 12
months’ guarantee; trade queries invited.
W. Groves, Mlnuiwturln%.Ele.ctncal Engineer,
154. Ickneild Port Rd., irmingham, 16.
TRANBFORMER rewinds and replacement
coils, machine layer wound on bakelite
impregnated and clearly
marked, rewinds £1, post paid standard types
to 70 watts; replacement co}fs, 15/6; larger
types and additional secondaries pro rata; dis-
count to trade; delivery by return post most
types in common use; state model and iron
size when ordering coils; cash with order or
c.o.d.; fully gunnnteed.—Rndio Services, Field
8t. Workl, lackpool, R.T.R.A. Bervice mem-
bers. Tel. 1774. (3328
EGALLIER'S,
guarantee.’

formers, interleaved,

Ltd.—* Service with a
If you cannot get your
receiver serviced, let American specialists do
the job; first-class workmanship only; special-
ising in Alr-Kinﬁ.mBelmont. Challenger, Det-
rola, deWald, erson, Ferguson, Garod,
Hallicrafter, Hammerlund, McMurdo, Med-
west MajBestic. Pilot, Philco, Sparton, etc.,
also any British set. Remember, for 15 years
we have handled as distributors American re-
ceivers; this is sell-explanatory; s.a.e. with
all enquirien.—D%gallier's, Ltd., 9, Westbourne
Court, London, &L (3398
MISCELLANEOUS
RUBBER stamps.—V.
Ruislip.
IME recorders.—Write_ for
Gledhill.Brook Time Recorders, Ltd.
Empire Works, Huddersfield.
CKASSIS trans. shrouds, clips and many other
fittings_ quickly made on A.A. benders;
accurate and inexpensive.—Details from A.A.
Tools, 197w, Whiteacre Rd., Ashton-u.-Lyne.
CAPACITY available for all types of electri
cal and radio assembly, all types of coil
and transformer winding with vacuum im-
pregnation to approved Ministry Buper Tropi-
cal Standards.—8. Green, 44.45, Tamworth Rd.,
Croydon. Tel. Croydon 8025. [3517

particulars.—
., 84,
[2419

LECTRIC guitar units.—Convert your
. guitar to an electric model by making
one of my high-efficiency electro-magnetic

units; complete constructional details, with
blue prints, of three tested and guaranteed

designs, 6/-—L. Ormond Sparks (W), 9, Phoe-
beth Rd., Brockley, London, 8.E4. [3551

|
E. 8., Radio House,
[3209

~-BERRY'’S (SHORT WAVE) LTD.-

for Quality RADIO and ELECTRONIC
EQUIPMENT, C.R. Tubes, 1}", 55/-; 21",
66/-; 41", €6 13, Meters, 0-§ mA, 77/6; 0-5 mA,
57/6 ;0-10 mA, 63/-. Amplifiers, S w., £16 10s.;
IS w., 25 gns.; 30 w., 33 gns. ; Variables, .0005
mfd., Single, 8/- ; Dual, 14/11, Ceramic S.W.,,
0001, 4/6;-.00016, 4/9; |S mmf., 3/6; 25 mmf.,
3/9; 40 mmf., 4/6 ; 7S mmf. midget, §/-. Reactions
and Differentials, all values; Midget LF.s,
10/- each. Metal Cabinets with hinged lid,
panel and chassis, 39/6, 63/-. 2 Jacks, Jackplug
and 2-yd. cord, 8/6. Pilot Lamp Indicators,
all colours, 1/9. P.M. Speakers, 23", 27/-;
3%, 30/-; 67, 24/6; 8", 27/6; 10", 42/-.
Fuseholders, single, 2/6 ; twin, 3/6. Glass
shackle insulators, 2/-. Standoffs, éd., 8d.,
10d. Couplers, rigid, 6d.; flexible, 1/3.
Send S.A.E. for List ** W,"”’ to Berry’s (Short-
Wave). Ltd.

25 HIGH HOLBORN,LONDON, W.C.|
(Telephone : HOLborn 6231)

COVENTRY—
RADIO

Component Specialists since 1925
WIRE WOUND VARIABLE RESISTORS, with knob,

15, 30, 50 and 400 OBIN. +.evvusasrcrescoraas 3/8
LINE CORD, .3 amp, 3-way, 60 ()'s per foot . 1/4
TROLITOL H.F. CHOKE FORMERS ............ 6d.
KIT OF 20 ERIE & DUBILIER %, $, 1 AND 2-WATT

RESISTORS. New 8t0CK ..vovovervoasronncns 12/6

OUR LATEST 14. LIST contalna detsils of Oak and Yaxley
1 to 5 Bank Switches, 3 to 250 PF Postage Stamp Trimmers,
} to 40-watt Resistors, Consensers, Cofls, Xnobs, Trans-
formers, Chokes, Sleeving, Wires, etc.

PROMPT SERVICE, COMPLETE SATISFACTION

e COVENTRY co.

191, DUNSTABLE ROAD, LUTON.
OPEN ON SATURDAYS UNTIL 6.30 P.M.

have been
moving—our new
address is

No. 15, Silverdale,
Sydenham, 8.E.26.

Voigt Patents
Ltd.

ROMAC RADIO CORPN. LTD

THE HYDE * HENDON * LONDON N.W.9

Designers and Makers of
RADIO & ELECTRONIC DEVICES
ROTARY

WARD CONVERTERS

Petrol Electric Generating Plants, H.T.

—_—

Generators, .C. Motors, Frequency
Changers, etc., up to 2§ K.V.A.
CHAS. F. WARD

37, WHITE POST LANE, HACKNEY WICK, E.9
'Phone : Amherst 1393

AR(
E CHA

Trouble-fres Chargers fitted with selen-
mm all-metal rectification. A few
Agencies available, Thirty years experi-
ence behind every Ruubaken >ziauct.
Boollet R.15, giving usefw information
and desoribing 18 Models, on request.

~ RUNBAKEN-MANCHESTER |
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v.v;l ::: su :y ont'hor the exact valve or suitable

r ment for aimost any type. Please order

C.0.D. Under1Q/-c.w.o0. tamp with enquiries,
please. B.0.T- Retail Prices.

D, PM2HL, 5/10; 2D4A, GHS, :
354V, HLI3C, 9/2 : 524, VP2, VP2B, PM82/29A:
D2, DW4/500, 1W4/500, AZ3l, UR3C, 11)-:
AC0/44, TDD4, 6R7, EBC3, EBC33, 11/7 ; FC2,
FC2A, TH2, 8P4, 8P4B, VP4, VP4A, VPAB, VPISA,
PendVA. PenAd, 25L6. CL, EFS, EL3, 12/10 ;
TH4, ECH3, ECH35, EFS, EF6, EL32, 14/~ : Pen.
B4, 14/8 ; EBLI, EBL31, 15/3; 164v, 171 ;

EL35, 18/3 ; .
NI 08 SiL2, 510 Da1, 69 ; LP2,
KT3, MU14, Ui, U14, Uso, “"zi.9zl222,'1¥/6-35 %)%3.:

VMP4G, X24, 637, 12710 ; X41, X61M, %63, Roy
14/-; KT33C, 14/8 ;" KTZ11, 15/3 : KT66, V1820,
Us2,18/3 ; X35, $4/4; G110 Bty 308 T2

MAZDA. HL23, §/10; DDA, 6/9; P20 )
AC/P, "HL2IDD, HL1320, 9/2; Benon " sidy
VP210, VP23, UUs, UUG, UUY 0, :

,. U4020, 11/
AC/HLDD, HL41DD; HL133DD, 11/7 : 'AC/VPL
AC[VP2, AC2Pen, AC5Pen, Pends, Pe:gs's. Peatoad,
SPil, BP42, TPZ3, TP25, TP26 12/10 ; AGHG,
4C2PenlD, PendSDD, PenDD40%0, 15/3 ; TP1540,

/3.
COSSOR. DDIL4, @/9 : 210DDT, 41MTL H
220HPT, 4310, 11/-; OM4, 2P, 202DDT. 1‘1’%5
OM9, 220TH, MSPen, MSPenB, MV8PenB, 42MP-.
Pen, 133PA, 12/10 ; MP-Pen, 16/6.
BRIMAR. 1001, 6/9 ; 1LH4, 6C5, 9/2; 1Ds5,
11/-: 6R7, 6T7, 11D3, 11D5, 11/7 : 6AG6, 6K6,
7D3, 7DB, 12/10 ; 20D2, 14,- ; 6B7, 15/3. .
TUNGSRAM, HP219, LD210, 5/10; DD13, /9 ;
LP220, P215, 7/4 ; HL13, 9/2 ; APV4, 8P2D), 6X05/
11/- ; DDT48, 6Q7, 11,7 ; HP1018, 1iP1118, 6K7"
gxg 12110 ; MH1118, MH4105, TX4, TX4A, Vo4,
. 1A4, 1C5, 1HS5, 1D7, 1E7, 1F5, 1F7
L7, 30, Vo507 15, 545, sy CE: DL 6FS.
LA’ nromd s 44, 32, 35, 36, 37, 38, 46, 48, 50,
53, 71A, 81, 84, 89, ' i B LSS
VALVES AND ADAPTORS
In the cases where we cannot supply the exact valves
or equivalent, we can get your set golng with a valve
and adaptor, the additional cost being 4/@.
ERN AIDS

MOD.
** TESTOSCOPE,” the
tracing faults. Enables
with leads, 37/6.

vest pocket instrument for
20 tests AC/DC, complete
**ELCO **  Electric:

ight N q
(ntate okt o Light Woeight Soldering Iron

** FLIK-0-DISK,” a novel calculator of Ohm's Law
problems, 6/6.

. PYROBIT ** new tester, for testing continuity earth
onnections, leakages, etc., 59/6.

CcAR AERIALS, telescopic, nickel-plated, 35/-,

c ADIO LITERATURE

R
Equivalent Charts,
BULLETIN, 1/7.
Handbook on American Nidgets Sets, 2/7.
Manual of British and American Valves, with char-.
acteristics and data, 3/6.
Radio Simplified, 4/9. Basio Radio, 5/3.
Radio Inside Ont, 4/9. Reoeiver Servicing, 6/3.

Vartions Sorvice Sheets, 10/6 doz.

JOHN BULL & SONS
246, H -‘2"‘;."“'&1- REET,

HARLESDEN, N.W.10
(8ee our Classified Advertiserent on page 29)

vur unique booklet, Including

N =
Bl

PPOR ped

This unique handbook
shows the

secure A.M.I,Mech.E.,
A.M.Brit.L.R.E., AMLE.E.,
City and Guilds, ete.

WE GUARANTEE—
‘““NO PASS—NO FEE.”

Details are given of over 150
Diploma Courses in all
branches of GCivil,

Elec., Motor, Aero., Radio,
Tolevision and Production
Engineering, Tracing, Building,
Govt. Employme: R.A.F.
Maths., Matriculation, ete.
Think of the future and send
for your copy at once—FREE.
B.1.E.T., 387, SBHAKESPEARE HOUSE,
17, STRATFORD PLACE, LONDON, W.1.

, MANUFACTURERS.—RI.dio engineer and
dealer wishes to contact component manu-
| facturers with a view to stocking their pro-
ducts.—Please send full partics., Box 3399,
| ODEL shop facilities.~8pecial parts made
l in all metals and plastics to customers’
requirements; precision machining, driiling,
milling, grinding, etc., experimental wor
strictest confidence; quotation against sketches.
~—Forster, 28, Henray Ave,, Blaby, Leicester.
YNCHRONOUS motors, Sangamo, 200-250
volts ac, 50c, sell-starting, fitted reduc-
tion gears; ideal movements for time switches,
industrial, darkroom, electric clocks, etc;
rotor speed 200 rpm, final speeds available,
1 rev 12mins, 22/6; 1 rev, 30mins, 25/-; 1
rev, 60mins, 25/-; consumption 295 watts;
size 214x 214% 175.
REV. counters ex-meters drum type, 0-999,
automatic reset to zero on completion; 3/6.

each.
PROJECTION lenses, lin focus, ideal for 9.5
or 16mm films, soundheads, etc, oxidised
I mounts, 1%in jong, %4in_diameter; 5/- each;
terms, cash with order. Regd. post and pack-
| ing 1/- extra.—H. Franks, Scientific Stores, 58,

New Oxford 8t., W.C.1. Mus. 9594, [3601
TUITION

LEARN Morse code the Candler way—Bee

advertisement on this page. 129E2

RADIO training.—P.M.G. exams. and I.E.
Diploms; prospectus fres. — Techniocal
ull.

College, Hull fo811

ATHEMATICS.—Expert personal postal

[ tuition; Matric., Inter., radio maths;

prospectus and advice free from S.T.T.C., 8,
|Ascumrt House, Portswood, Southampton.

“ NGINEERING ngportunitiel " — free

112 - page e to training for

ui
A M.I.Mech.E., A.ME.E.E., and all branches
of engineering and building; full of advice for
expert or novice; write for free copy and make
| your peacetime future secure—B.I.LE.T., (Dept.
387B), 17, Stratford Place, London, W.1.

ADIO Engineering.—Television and Wire-
| less Telegraphy, comprehensive ostal
| courses of instruction.—Apply British School
of Telegraphy, Ltd., 179, Clapham Rd., Lon-
| don, S.W.9 (Estd. 1906), Also instruction at
school in wireless for H.M. Merchant Navy
| and R.A.F. 9249

A POSTAL training in electrical engineer-
ing—power or radio; individual corre-
| spondence tuition by highly qualified engineers
with wide teaching and technical experience.
Elementary or advanced courses. Preparation
for recognised examinations. Pre-servme: train-
ing specially arran%ad.- -G. B., 18, Springfield
Mount, Kingsbury, N.W.9. 11731
THE Tuitionary Board of the Institute of
Practical Radio Engineers have avail-
able home study courses covering elemen-
tary, theoretical, mathematical, practical and
laboratory tuition in radio and - television
engineering; the text is suitable coaching
matter for IP.R.E., Bervice-entry and pro-
pressive exams.; tnitionng fees—at pre-war
rates—are moderate—The Syllabus of Instruc-
tional Text ml‘ be obtained
the Becretary, Bush House,
Henley-on-Thames, Oxon.
SITUATIONS VACANT
OVERBEAB employment.

SUDAN Government Posts and Telegraphs De-
partment require the services of a Superinten-
dent of Btores, on contract for a period ot
five years. Candidates should be between 30
and 35 years of age, but those outside these
limits will be considered. Candidates must
have a wide practical experience in the hand-
ling and ordering of engineering stores and a
knowledge of stores accounting and cost
accounting procedure. The successful candidate
will be required to take sole charge of the
telephone, telegraph, meteorological and postal
stores, and to train Sudanese in the proper
performance of stores work, Starting salary
£FE.432 per annum (£E.1=£1/0/6). higher
starting salary might be offered to a candidate
with exceptional qualifications. Strict medical
examination. Free passage to the Sudan. At
present there is no income tax in the Sudan.
APPLICATIONS in writing (no interviews)
stating date of birth, full detsils of qualifica-
tions and experience, including present em-
ployment: also identity and National Bervice
or other registration particulars, and quoting
Reference
the Ministry of Labour and National Service.
Appointments Department, A.3(A), Sardinia
8t., Kingsway, London, C.2. [3582
HARGE-HAND required for small radio
nssembly work, female {exempt from re.
strictions); must be good disciplinarian; Mid-
lands district.—~Box 3380. [3584
ADIO.—Fully expd. technical salesman
wanted; smateur ham not objected to:
permanency.—Full pars., sal. reqd., etc., to
Borry's (8hort Wave), Ltd., 28, High Holborn,
C.1. [3880

st free from
alton Avenue,
[1462

London, W.C.

No. 0.8.548, should be addressed to |

No. |

LOCKWOOD INSTRUMENT
GASES

have been chosen time and again to
house quantities of precious apparatus.
Our illustration shows a polished
mahogany case for Nautical Instruments.
Specialists in all types of woodwork,
this series will outline some of our
activities, showing how PRECISION
WOODWORK is helping to win the war.
When circumstances permit we shall -
again be able to make beautiful
cabinets and furniture for peacetime
enjoyment.
LOCKWOOD & COMPANY
HARROW, MIDDX. BYRON 3704

AS PROMISED ==

in last month’s advertisement, we now have

pleasure in giving you extracts from letters sent
in by CANDLER students who are taking the

ADVANCED Code Course.

16 DAYS. ‘‘1am just completing lesson 2. . .
Itis juse 10 days of training,and | feel
| am rapidly progressing with re-
ceiving and quickly getting-rid of my
old habits in handling the key."

Ref : 1875. K.B.S,

16 DAYS. ‘‘ You will no doubt be pleased to
hear | passed my advancement
ination with an tlent per-

centage after only 10 days study on
lessons | and 2."* Ref : 162I. R.R.E.

4 LESSONS. "1 am highly jatisfied with my
progress so far ; my speed has
increased more in the past month
with Candler Training than with
3 to 4 months ordinary training ;
the results have amazed my
fellow wireless instructors here
in the depot.’’

Ref : 1904, W.H.

My speeds are now : Reading,

w.p.m. ; Copying (Pen), 24 to

25 w.p.m. ; Sending,27 to 28 w.p.m.

So far, copying behind, only 2 or 3

letters, but | must say | have noticed

a great improvement, and | am quite

satisfied in the results of my training

so far.” Ref: 1894. N.G. T.

These students are taking the ADVANCED Code Course

The original letters of above students and of those

quoted in last month’s advertisement, see page 27,

may be inspected at the London Office.

If you have not had a copy of the Candler * BOOK

OF FACTS '’ (Free on request), send for one

now, It gives all details of the Candler Code

Courses for Beginners and Operators.

Code Courses on Cash or Monthly Payment_Terms.

‘ SPEED.”

THE CANDLER SYSTEM CO.

(Rcom 55W), 121 Kingsway, London, W.C.2

l Condler System Ca., Denver, Colorada, U.S.A, (445)
o —_———ER ke
e ———
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from restrictions), required for small
electrical assemblies by radio manufacturers in
Midlands_district.—Box 3379. [3583
ARGE radio manufacturiug concern invites

4 applications for post of sales manager

HIEF A.L.D. inspector, female (exemptl

SEXTON’S

SALES, SERVICE & SATISFACTION

| SITUATIONS WANTED
\r ERCANTILE Marine rudio officer. with 5
4 years' experience, interested in post war
position in Vancouver, B.C. area; would buy
junior partnership in railio business.--Box 3385

for

(technical) for special products in the field of
industrial electronics and telecommunications.
—Full details to Box 3403. (3847
NE of the oldest and most successful wire
less colleges in the country requires active
partner, capable of giving technical and prac-
tical training for 1st Class P.M.G.s certificate.
—Box M236. Lee and Nightingale, Liverpool.
MANAGER and assistant manager required
for high-class retail radio and elec-
trical dealers; permanent position with pros-
pects for qnick advancement; Beds and North-
ants area—Write, giving details of experience,
salary required, Box 3377. 3
STIMATOR required by West London radio
4 manufacturers; experience in assembly
and sub-assembly work of radio or similar elec-
trical equipment essential; knowledge of light
machinery work an advantage, post-war pros-

tions,

nector.
Thee-gang

suit any radio.

THE « WIZARD FOUR "™ valve AC/DC
mains Radio for £9 9s. 0d. This mains radio
can be built without any previous knowledge
of radio construction.
including full-size wiring diagrams,
drilling template, assembly layout and every
wire described step by step.

Electric Smoothing irons.
200,250 volts, beautifully finished, complete
with two yards heavy flex and iron con-
Post paid 30/- each.

.0005 Tuning Condensers,
large type, with slow motion drive, mounted
on metal frame, which can be detached to
Post paid 12,6 each.

][ ADIO engineer, 30, exempt, a1 present en
gaged in development lab., would like
connect with an organisation able to offer a
progressive  position; 8 vears with present

firtn. - Box 3396. [36
.AAF. officer with technical, sales and
| b production experience Australian Com
mercial broadcazting network, anxious gain
o el G post-war experience with Continental or U.8.
P i~ commercial broadcasting; also consider Aus

AC DC mains, || tralian representation of radio interests.
| Write Box 3398. [3632

TECHNICAL TRAINING
.M.ILE.E., City and Guilds, etc.,, on '* No
pass—no fee "’ terms; over 907 successes.
For full details of modern courses in all
| branches of electrical technology send for our
112 page handbook, free, post free.—B.1.E.T.
l (Dept. 388A), 17, Stratford Place, W.1.

Complete instruc-

|

ects; salary £8 per week-+£1/3/6 cost-of- o TN PATENT NOTICES

iving bonus Lovertime over 41 i)ours. { :}gula)nsPEﬁ:‘(E':f;nsformiflses“;;‘ za:‘h' I ADIO clectric patents.—Well-known Lon-
APPLICATIONS in writing (no interviews), || ““cCejestion ' Mai E ieed . si 10", don radio component manufacturers are
stating date of birth, full details of qualifica- SRspon SR ERESeSTpu IS * || epen 1o consider patents or designs for post-
tions and experience (including a list in | ?‘:OOO ohms .f.ield,'lgss trans., 42/6 each. war period.—Write Progress. ¢/o Alfred Bates
chronological order of posts held) and quoting | * Goodman's Miniature Speakers, P.M., & Son, ILtd, 130, Fleet St., London, E.C.4.
:lelte;em"&_ \c; Q_s‘_lllsg_ sholllg Nbegad liesgsed size 3}”, with 2-3 ohms voice coil, 30/- post paid. HE proprietors of British patents Nos.
0o the Ministry of Labour an ational Ser N S. [? 516110. 516111, 516167, 516168. en
vice, Appointments Department, A.3(a), Sar- ARSERICA RADIO VALVE Seodiion titled Improvements in Electron Discharge

dinia 8t., Kingsway, London, W.C.2. [3591
EADING manufacturers in light electrical

4 engineering require a number of first-
class radio and television engineers, preferably
with engineering degree, for post-war develop-
ment; applications will be considéred from
persons available at the cessation of hostili-
ties.—Write, stating age, full details of pre-
vious experience & salary required.—Box 3384.
POST-WAR plans.—Radio manufacturer will
reserve valuable agency in certain areas

for ex-Servicemen and give every assistance to
re-establishing business quickly. In first in-

Sparton'Emerson.
Vol.

1 set, post paid.

list of types available.

AMERICAN SERVICEMANUALS. Vol.l
Vol. 2, Crossley/Belmont’
Crossley Belmont
Vol. 4, Admiral, GE-RCA. Vol. 5, Emerson
Part 2, at 126 per volume, or 60,- complete’

Terms.—Cash with order only.
stamp for latest list.

| ‘Tubes, and No. 516169, entitled Improvements
in Bases or Caps for Electron Discharge Tubes.
Ioffer same for licence or otherwise to cnsure
their practical working in Gt. Britain.—In-
quiries to Singer, Ehlert. Stern and Carlberg,
I Chrysler Bldg.. New York City 17, N.Y., U.8.A.
IT# proprietor of British patents Nos.
527353 and 527484. entitled * Improve-
ments in Photoelectric Cells, and Methods and
Means for Making. Sensitising and Stabilising
the Same’ and °‘* Improvements in Photo-

continuation

Send Id-

|
| electric Cetls, and Method for Making, Sensitis
J' E' SEXTON & co" LTD‘ |oe( e PStsab‘i{]isinge!I?t‘- Soarme.a'l’ "l!gspccezlis\'lel_\',

ing and

164, Grays inn Rd., London, W.C.| ‘oﬂers same for licence or otherwise to ensure
Tel. : Te ; 1304, 4842 | practical working in Great Britain.—Inquiries
cLE:RSImInus ' to Singer, Ehlert, Stern and Carlberg, Bteper

Building. Chicago. 4, -Illinoie. U.S.A. (3484

Sensitivity 42 d.b.

stance write, giving full details of your pre-
PERSONALITY ¢
L 2\ DIFFERENCE THE
é =

phones has caused
sound-systems. Even the works-
lease again the Grampian Pressure
the war-emergency * mikes " you
. M.C.S., and get rid of one of
20 ohms. PRICE Projector Type PVH.

war business, etc., in confidence, to Box 4.
c/o Victor Stewart and Co., Chartered Ac-
countants, 82, Victoria 8t., London, B.W.1.
< 0N
7 27 MIKE MAKES
? /) 1% | War-shortage of
p A / sensitive  micro-
1 [
» . | A mass - murder of
| “personality’’ over
many workshop
manager’s voice giving staff-talks
has been unrecognisable.  But
now Grampian are able to re-
Microphone Type M.C.S., there
is no longer any excuse for poor
*“local *’ transmissions. Replace
have been using in any P.A. sys-
\, temsyou maintain with the high-
sensitivity Grampian Type
GRAMPIAN MICROPHONE TYPE MCs. ~ /OUrworstsources
Pressure operated. Swivel stand-adap- of trouble.
tor. Freque 70-8000c. | d £7 5
requency ¢. Impedance = GRAMPIAN SPEAKER
Unit Max. Loading (0
watts. Impedance IS
?‘ ohms. Horn, length 42
ﬁ“ LOUDSPEAKERS trailable for early delivery

in.. diam. 24 in. Cut

Gt £13.5

GRAMPIAN REPRODUCERS LTD.,
Hampton Road, Hanworth, Middlesex. Phone ; Feltham 2657

VSc:enuﬁc G.6A

London, 8.E.1. ' Wirelers World * can

CO-AX /WIS CABLES

TRANSRADIO LTD. 16 THE HIGHWAY : BEACONSFIE

i’r‘mwd ia ;:ngland io: ;he Puﬁh;ers. ILIF¥R AND Soxs Lru., Dorset House, Stamford Street, London, 8.E.1, by Tne CORNWALL PRESS Itp., Paria Garden, Stamford Street,
e oblained abroad from the following—AUITRALIA
Qavapa : Imperia) News Co ; Gordou & Uoteh, Ltd. SBouTu Armics: Ocutral News Agency, Ltd. ; Williamn Dawson & Sous (3.A.), Lud.

— RADIO SPARES

MAINS TRANSFORMERS. Primaries 200'250 volts. Secondaries 350-0-350 volts.
TYPE A, 80 ma. 4v. 3a., 4v. 2!a,, 32,6. TYPE B, 80 ma. 8.3v. 5a., 5v. 2}a., 32 6,
TYPE C, 100 ma., Ratings as type A, 34 8. TYPE D, 100 ma., Ratings as type B.
3468, TYPE E, 120 ms., Ratings as type A, 37 6. TYPE F, 120 ma., Ratings as
type B, 37'6. TYPE H, 200 ma., Three L.T.50f 4v. and 4v. for rectifier, Ratings as
required, 47 6. TYPE I, 200 ma. Three L.T.s of 6.3v. and 5v. for rectifier,
Ratings as reguired, 8. 5

Secondaries 500-0-500 volts : TYPE J, 200 ma., L.T. windings as Type I, 52/-.
TYPE K, 200 ma., L.T. windings as Type H, 52°-. TYPE L, 250 ma., L.T.
windings as Type I, 56 -. TYPE M, 250 ma., L.T. windings as Type H, 56~

Secondaries 250-0-250 volts : TYPE N, 200 ma., L.T. windiogs as Type H, 47 6.
TYPE O. 200 ma.. L.T. windings as Type I, 47'6. TYPE P, 300 ma., L.T. windings
as Type H, 60 -. TYPE Q, 300 ma., L.T. windings as Type I, 80/

Secondaries 400-0-400 volts : TYPE R, 120 ma., 4v. 3a., 4v. 2ia,, 40'-. TYPE S,
120 ma. 6.3v. 5a., 5v. 2!a., 40 -, TYPE T, 80 ma., L.T. windings as Type R,
35'-. TYPE U, 80 ma., L.T. windings as Type §, 35/-. )

Secondaries 425-0-425 volts : TYPE V, 120 ma., L.T. windings as Type R, 42/6.
TYPE W, 120 ma., L.T. windings as Type S, 42 6.

Types H to Q are provided with two L.T. windings cenire tapped.

Piease note that owing to dimensions and weight of Types H to @, kindly add 2'8 tor
carriage and packing. 1 8 refunded by return o packing.

Orders accepted by post only, and those of 10 - or less should be accompanied by
cash. Please include postage with order. PRICE LIST 2'd. stamp.

COLCHESTER ROAD,
H. w. FIELD & SON' HAROLD PARK, ESSEX

a BASICALLY BETTER
> AIR-SPACED

4

Gordou & Goteh, Ltd. Ispia: A H. Wheeler & Co.

and NRW ZEALAND:
UxiTrDp STATRs ; The Tuternational News Co.
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AND HERE IS
THE REASON..

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

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

Made in Three Principal Materials
FREQUELEX—An Insulating matcrial of Low
Dielectric Loss, for Coil Formers, Aerial
Insulators, Valve Holders, ctc.

PERMALEX A High Pecrmittivity Material. For

the construction of Condensers of the smallest
possible dimensions.

TEMPLEX—A Condenser material of medium permittivity.
For the construction of Condenscrs having a constant
capacity at all temperatures.

Bullers

LOwW LOSS CERAMICS

BULLERS, LTD., THE HALL, OATLANDS DRIVE, WEYBRIDGE, SURREY

Telephone : Walton.on-Thames 2451. Manchester Office : 196, Deansgate, Manchester
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