ssue:. CONTRAST EXPANSION METHODS REVIEWED
S S
Vol.LV. No. 6
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THERE’S A NAME BEHIND IT!

It has been specially designed to alleviate inter-

ference caused by radiation from electrically-
operated transport, vehicle ignition systems, electrical appliances using
commutator motors, lighting systems, etc. A high signal level is obtained
and this ensures better listening on all broadcast wavelengths, giving
maximum choice of programmes against a quiet background.

A 60-ft. polythene-protected dipole complete

with insulators and matching transformer, 80-ft.
coaxial screened downlead with polythene plug moulded to each end,
and a receiver transformer. All the necessary components for the Aerial
are included in the complete kit.

Write for Publication No. 2218 giving further information.

Obtainable only from recognised dealers. £€6.18.0

L Warve
ENTI-INTERFERENCE AERIAL

BRITISH INSULATED CALLENDER'’S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2

x o
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Lecold Lo
ELECTRICAL
TESTING
INSTRUMENTS

The world’s most widely used combina-
tion electrical measuring instrument. [t
provides 50 ranges of readings on a 5-inch
hand-calibrated scale fitted with an anti-
parallax mirror, and is guaranteed ac-
curate to B.S. first grade limits on D.C.
and A.C. from 25¢/s to 2Kc/s.

\ The meter will differentiate between A.C.
and D.C. supply, the switching being
electrically interlocked. The total resist-
ance of the meter is 500,000 ohms.

CURRENT: A.C. and D.C. 0 to 10 amps.
VOLTAGE: A.C. and D.C. 0 to 1,000 volts.
RESISTANCE : Up to 40 megohms.

AUDIO-FREQUENCY POWER OUTPUT:
0—1 watts.

DECIBELS: —25Db. to +16Db.

The instrumentis self-contained, compact
and portable, simple to operate and al-
most impossible to damage electrically.
It is protected by an automatic cut-out

e against damage through severe overload.
=S BEITISH MADE

PRIGE Various accessories are available for ex-
! ling wi
&19 + 10s, tending the wide ranges of measurements

. , quoted above.
Size: 8”7 x T}" x 11" 1

Weight : 6% lbs. (including leads). Fully descriptive pamphlet

available on application.

Sole Proprierors and Manufacturers :—

Fhe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD.

WINDER HOUSE* DOUGLAS STREET * LONDON * S.W.1 Jelephone: VICTORIA 3404/9
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Success through constant research-can we help yous

LOW LOSS
CERAMICS

by

TAYLOR TUNNICLIFF

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.,
Alhion  Works, Longton, Stoke-on-Trent, Staffs.
London Office: 125 High Holborn, W.C.1.

*Phones : Stoke-on-Trent 5272 & Holborn 1951)2.

ol Eloctrical lests
m,m . PIFCO

=l 7 | | _IN-ONE RADIOMETER

with internal battery and multi scale the PIFCO Ali-

in-One Radiometer tests everything electrical, Radio
and P.A. Equipments, Houschold appliances of all
kinds. Car Lighting Systems, Bell and Teleprinter
Circuits. May be used on AC or DC mains.

e CIRCUIT TEST e LT TEST

Testsforopenorfaulty 0-6 volts AC or DC. e H.T TEST e VALVE TEST

circuits in all radio ® MILLIAMPERE R . Y 5
and electrical appara- TEST Sezlt?‘svecdlh.di:ac{ Made by inserting
tus  and domestic 0/23 m.a. scale for on any mains, valve in socket
appliances.  Equally testingtotaldischarge AC or DC on front of meter.
fortesting car lighting from battery or test-

and starting circuits. ing single cell.

Write for full details and
Export terms. Overseas
Agency enquiries Invited.

PIFCO LTD., PIFCO HOUSE, WATLING STREET, MANCHESTER, 4
and at PIFCO HOUSE, GT. EASTERN STREET, LONDON, E.C2

| =
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The NEW EDDYSTONE

'680° COMMUNICATIONS RECEIVER

A high-grade instrument with wide frequency coverage
for PROFESSIONAL COMMUNICATION REQUIREMENTS

The ‘680" is a fifteen valve superheterodyne receiver embodying advanced technique. New features in the
design add to the outstanding and reliable performance of which the receiver is capable. The appearance is

impressive, whilst the construction and general workmanskip are of the finest in the industry.

SPECIAL FEATURES INCLUDE:;

Continuous coverage from 30 Mc,s to480 K/cs. ® High signal-to-noise ratio and sensitivity.

Two Radio-Frequency stages. ® Highly attenuated Image response.

Two L.F. stages. Very effective A.V.C.

Crystal Filter. Large accurately calibrated dial.

Beat Frequency Oscillator. Provision for twin feeder and single aerial.

Push-pull output stage. Variable dial ilumination.

Variable Selectivity. Modern miniature all-glass valves.

“S’ Meter. Flywheel loaded tuning device - 140 to | reduction ratio.
Neise Limiter. Mechanical bandspread logging device.

Standby switch. All controls separate and conveniently arranged.
Stabilised H.T. voltage to Oscillator, etc. Robust construction.

Provision for relay operation of transmitter. Finished for tropical service.

The complete frequency range—from 30 Mc/s to 480 Kc/s—is covered by five switched coil assemblies with an
overlap between each.  The gear-criven, flywheel controlled mechanism is positive, free from packlash and very
smooth in action. The mechanical bandspread device takes the form of an auxiliary dial and gives a scale length
equal to nineteen inches per range. The dial can be read to one degree. I.F. transformers are permeability
tuned to 450 Kc/s. Operates from A.C. mains, |10 and 200/240 volts, 40/60 cycles. The front panel and tuner
unit chassis are aluminium, and the remaining units of stout brass, heavily nickel-plated. Lift-up lid. The cabinet
and front panel are finished a handsome ripple black, set off by plated handles. The finger plate is black and silver.

Dimensions:—16%" < 13%° > 8%" high.

LIST PRICE IN UK. £85 (No Purchase Tax)

Government Depariments, Official bodiex and all interested individsals are invited to write for completely informative folder to

STRATTON & CO. LTD.

EDDYSTONE WORKS, ALVECHURCH ROAD, WEST HEATH, BIRMINGHAM, 31
Cables: STATNOID, BIRMINGHAM Telephone: PRIORY 2231/4 )
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High Fidelity Reproduction
has for many years been a major speciality with
WEBB’S and we demonstrate the leading makes
of amplifiers, loudspeakers, radio feeder units and
pick-ups.

We invite you to hear and compare :—

LEAK “POINT ONE’> AMPLIFIER.
The amplifier that cannot be technically faulted
either on its measured performance or engineering
workmanship. Aural judgment amply confirms the
maker’s claims. Price £25 15 o
(Separate LEAK remote control pre-amplifier.
Price £6 15 0) |

ACOUSTICAL “QA/I12/P”” AMPLIFIER.
Unexcelled for high-quality combined with extreme
compactness. Including built-in pre-amplifier giving
bass and treble control, the size is 10}in. x 8}in. x 7in.

Price £30 o o

Hear these (and other good amplifiers, such as Charles,
Webb’s ““ MC/QA,” Sound Sales, etc.) working with
speciality equipment.

LOUDSPEAKERS. ’
Voigt Domestic  .......... 0000000000 £87 10 o l
Mordaunt “ Duplex” .............. 98 Guineas
Wharfedale “ Corner™................ 548 10 ©
Barker ‘“ 148A >’ Chassis .............. 15 15 ©
Sound Sales ““ Phase Inverter > ........ £12 10 ©
Acoustical “ Labyrinth > ............ £19 10 ©
Wharfedale Wi1sCS .................. £12 10 ©
Also—Rola Gi2—Wharfedale Wi12CS—Goodmans |

Axiom—B.T.H. R.K,, etc. I
PICK-UPS.
Wilkins & Wright “ N > Moving Coil .. [£7 10 7
Brierley “ Ribbon™ .................. £10 14 9
Connoisseur Moving Iron  .......... £4 10 6
Decca Type “D ™ .................. L6 4 4

This is only a selection from probably the largest and most
varied stock of * High Fidelity” apparatus in the Country. '

Y Webb’s Extended Payment Scheme available
on all equipment.

WHY NOT HEAR AND DECIDE FOR YOUI?SELFI

|

IN OUR DEMONSTRATION ROOM ?

Webb's Radio, 14, Soho St., Oxford St., London, W.1

Phone : GERrard 2089, Shop Hours : 9 a.m.—5.30 p.m, Sats, 9 a.m,.—I p.m,

Wireless World

A LN

: D.C.
/~ Oscilloscope 168412

~——

AN EXAMPLE from the Furzehill range of fine
instruments is this high-grade oseilloscape for industrial, radio
and television applications. Both axes kave identical d.c.
coupled high sensitivity amplifiers with symmetrical inputs and
a level frequency characteristic from zero 10 3 M/es. Particu-
larly valuable features are the instantaneous action of the shift
controls, expansion of the time hase scan from § to 5 screen
diameters, negligible phase shift in the amplifiers and auto-
matie amplitude-limited synchronisation.

For full details of this, and other instruments in the Furzehill
range, write for our new illustrated catalogae.

FURZEHILL
BOREHAM WOOD

LABORATORIES
HERTS

LIMITED
Tel. ELStres 1137
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Mﬂfe]'jﬂl THERMIONIC

NICKEL. COPPER i
BI-METAL FOR _—
RADIATOR FINS

SEAMLESS /
CATHOCE TUBES

NICKEL COPPER  /
B-METAL FOR
ELECTRODES

MALLORY MINIATURE SPOT
WELDING ELECTRODES AND
HOLDERS FOR ASSEMBLY

NICKEL CONNECTING TAPES,
AND FILAMENT TAPES FOR
DIRECTLY HEATED VALVES

Specialised Products of

Johnson >

Matthey

JOHNSON, MATTHEY & CO., LIMITED, HATTON GARDEN, LONDON, E.C.I

VALVES

MALLORY 3M GRID
SUPPORT WIRE

NICKEL CLAD COPPER

GRID SUPPORT WIRE

VITREOUS ENAMEL
TRANSFERS

Telephone : HOLborn 9277

G.D. 109
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{REGO. TR ADE MaRK)

THE INSULATOR

May solve your Insulation Problems

with the following

UNIQUE COMBINATION OF PROPERTIES

® HIGH DIELECTRIC STRENGTH @® NON-TRACKING
@® LOW-LOSS FACTOR ® RESISTANT TO FUNGUS GROWTH
@ HEAT RESISTING @ WILL NOT SHRINK OR WARP

® MANUFACTURED TO CLOSE TOLERANCES @ LOW EXPANSION CO-EFFICIENT

MACHINED TO CUSTOMER'S REQUIREMENTS OR AVAILABLE
IN SHEETS, RODS AND MOULDINGS

Also makers of INGRAM MYCALEX Capacitors utilising MYCALEX
as a dielectric with plates moulded in, to form a sealed unit

'Phone: CIRENCESTER 400 or send enquiries to

MYCALEX COMPANY LTD * ASHCROFT ROAD ° CIRENCESTER GLOS

[ ] [ ] [ ]
Simplicity —
To the squirrel, the task of cracking a nut
and extracting the kernel is simplicity itself.
To the engineer, the task of tackling a
difficult fault on a defective radio set or other
electrical equipment and getting to the
source of the trouble quickly is greatly sim-
plified with the aid of a Weston Model E772
Analyser. This instrument has high sen-
sitivity—20,000 ohmns per volt on all D.C.

ranges—its quality is unequalled and it is
designed to save you time, tronble and

money. Please write for details.

WESTON" eatiyoce

SANGAMO WESTON LTD. . ENFIELD . MIDDX. Telephone : Enfield 3434 & 1242




June, 1949 Wircless World Advertisements 7

P
<mnn[ﬂ) QUALITY TRANSFORMERS

g FOR
RADIO, TELEVISION AND INDUSTRIAL ELECTRONICS

Woden Transformers are specified in many prominent journals. Components are available for ** Wireless
World,"' Williamson Amplifier, «Electronic Engineering’’ Home Built Televisor, R.S.G.B. Modulator, etc.

Industrial Transformers, one, two or three phase either open or

protected, oil or air cooled, are made for many purposes including

Power Distribution, Electric Furnaces, Radio Transmitters, R.F.

Heating Equipment, Electronic Apparatus, etc. All types are made
up to 100 KVA.

Swww e -
CERER-

{

|

Type R.M.S. 31

Type R.M.S. 31 Drop Through
Transformers,as shown above,

are particularly suitable for For manufacturers a very comprehensive range of open,
Set Manufacturers and for shrouded potted and hermetically sealed components are
service replacements. available in both mains and audio types.

S The De L T ¢ - Woden Transformers are In
2 sl'kl\c?wneonut)l{'li 1;3“?50552;' f:“;' heavy demand for the Overseas
the Amateur Transmitter and Market.  Special Types of
Manufacturer of communica- Shrouded and Open Type com-
tion receivers. This typ2 of ponents have been produced at
transformer is of attractive very keen prices o B GO
appearance - and first class . .
design. clients to purchase a first class

product to meet world competi-
tion. Send for special Expor:
Price List.

WODEN TRANSFORMER CO L™”

MOXLEY ROAD - BILSTON « STAFFS . - .~ - TEL: BILSTON 41959.
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Here are sels
to delisht the expert

* WITH 2 YEARS’ FREE *
ALL-IN SERVICE IN THE HOME

Apply any test you wish to these Sobell S-valve
superhet table receivers. You will find that every
component is superbly engineered. Check the circuits,
the signal rectification, the L.F. selectivity, the audio
sensitivity —and any other points you like. They’ll
oll satisfy your critical judgment.

We'll say nothing about the obvious —the pleasing
cabinets, the simple controls, the easy-to-read 3 wave
band tuning dials, the special gramophone pick-up
sockets with automatic switches, the provision for
external loudspeakers—because these are * musts *’
in sets designed to the highest standards.

The two models illustrated are 519P and 519W
respectively, working on 200-250 volts A.C. only.
There's a Sobell dealer in your district— he’ll be
glad to arrange a thorough demonstration.

" AND TELEVISION

Advt. of Sobell Industries Limited, Langley Park, Nr. Slough, Bucks.
‘Phone : Slough 22201/5

Wireless World June, 1949

KOLECTRIC

AUTOMATIC COIL
WINDING

Type

MACHINE
A1l

This machine is precision built and it embodies all the
latest improvements in coil winding technique.

It is suitable for winding coils up to 57 (I127m/m) dia-
meter and 7}° (190.5m/m) long. Minimum length of coil
7/32" (5.6m/m).

Among the mony feotures to be found on the Type Al/l
mochine are the following :(—

@ A clear Wire Gauge Indicator is fitted with a glass window
and calibrated in mils, or millimetres, as desired. The
machine can be quickly set to wind any required wire gauge
020" (.508m/m, and .001” (.0254m/m).

@ For setting purposes, micrometer adjustments are provided
on the trip rod. These enable the machine to be set to the
required width of coil to fine limits. The wirefeed carriage
automatically reverses its direction of travel when the trip
rod operates.

@  The railstock is fully adjustable along its bed and the centre
is spring loaded to enable rapid change of the coil former.

Please write to us for illustrated leaflets Al/l, Al/2
and RT/I, which contain a full technical specifi-

cation on the machine and reel stand.
KOLECTRIC
LIMITED
Dept. W

i GROVE HILL, BEVERLEY, EAST YORKS.
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PICK-UPS AND CARTRIDGES

G.P.10 wi:h ““‘unbreakable’? G.P. 12 high fidelity model with pet- G.P. 15 Microeell Cartridge
crystal. Output 1.7 voles at 1,000 ¢/s;  mancnt sapphire stylus, Output 1 volt for microgroove or standard 78 rpm
fange 70—8,000 ¢/s. at 1,000 ¢s; range 30 — 14, c/fs. fecordings,

MICROPHONES

For acoustic measurements,
industrial noise measurement,
disc recording technique, and
: P.A. systems.

The MAGNETIC
TYPES G.P. ¢
and G.P. 7

Type MIC I¢ (illustrated)

High fidelity model with flat response
from 30 to 10,000 cfs.

Type MIC 22

General purposc mocel with substan.
tially flat response frora 4o to 8,000 c¢/s.

Good  perforimance with

DISC ¢ UTTER HEADS ' cxeeptionally robust constraction. Range

100 — 4,500 c/s.

HEARING - AID MICROPHONES
TYPE R.H. 2

Gouud pertormunee and modest lhgh-quah’ty cutting head for ACOS technique ensures maximum performance

prie make it deal for amareyr professional use, within minimum  practica} dimensions.  Seven

recordist. 'Pes and sizes available,
pe:

PILLOTONE “Individual ** LOUDSPEAKER MINIATURE EAR-PIECES

Fot hospital or personal use,
giving quality cquivalent to
normal  loudspeaker without
disturbing others.

TYPE RE. 5

For hearing.aid use; unobtry.

sive, light in weight, and wighy

Solv distributors of 1he - Pillotons® “ideal” performaaee

ti¢ British Inles, Messrs. Pbilips
Electrical Limited,

TORONTO - MAY 3010JUNEIO

{ExmtmiToR
Stand 1723

0SMOcoRyp . LTD - ENFIELD .
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VICTORIA “SPECIALS”

A very keen interest is taken by the technical staff at Victoria
Instruments in the design and developmeant of special-purpose
instruments. This willingness to undertake the * teasers’ does
not surprise those who already buy Victoria products. Users of
electronic measuring instruments should avail themselves of this
service, and take a leaf from the book of some of the largest firms
in the electronic industry.

PORTABLE TEST SETS

Robust moving iron instruments. Suitable for the Electrical

Contractor or Automobile Electrical Engineer.

Size: 331" x 31" x 21" overall
complete with carrying strap.

SQUARE FLANGE METERS

These combined instruments are 4 Large Open Scale. Mirror
made in many standard ranges.  Scale can be supplied if required.

Combination exa ples : RANGES :
260V A.C. or D.C. A.C.from IV-10kV
D.C. From 5mV-10kV
25V A.C. or D.C. 5uA-5000 Amps.

25A A.C. or D.C.
Other Combinations to order

VICTORIA INSTRUMENTS

Proprietors : V.l.C. (Bournemouth) Ltd.

MIDLAND TERRACE - LONDON-N.W.10
Telephone : ELGar 7871/2

2222 722 %

7W c/cz

Y ZZ 7/

Low distortion and noise level.
Fidelity of reproduction over the desired frequency range.

Low output impedance to assist in reducing speaker ?//’
resonances. .
%;

Accurate matching of the audio drive to the push pull 7
output stage. Z
Negative feedback to reduce self generated distortion. %

Non-distorting tone controls with full compensation for
recording characteristics.

Sound mechanical construction.

MHTIHNN

\\

Reliability and constancy of performance.
Attractive case to fit in with home furnishing schemes,

[' .
onnoisseur
Ease of installation.

We proudly present our Q5 Amplifier which reaches  any pick-up or radio unit capable of delivering O.1 V.
a still higher standard of high quality record and radie Before despatch each amplifier is carefully tested in
reproduction. our laboratory, balanced for minimum distorticn and.

Designed primarily for use with the 'Connoisseur’  supplied with all necessary cables, plugs, instafation and
pick-up, it will give superb reproduction when used with  service instructions.

AR.SUGDEN AND CO. (ENcINEERS) LTD., BRIGHOUSE, YORKSHIRE.

\\

N A\

N

AN NS

SN

R
\

7
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Using reels of magnetised paper—or *“Magic Ribbon >—the **Sound-
mirror ”* will record and reproduce with perfect fidelity THE
SPOKEN WORD ; MUSIC, from a violin concerto to a full
orchestra; SOUND EFFECTS of all kinds. It gives life-like tonal
quality (without scratch or extraneous noises) of any desired
volume equal to the best radio receivers.

Perfectly designed for simplicity of operation—you can’t go wrong—
one single finger tip con-
trol provides for play—
record — rewind or fast
forward requirements.
The “Soundmirror™”
Recorder is a complete
electronic unit — contains
speaker, amplifier, micro-
phone and is equipped with
jacks for easy hook-up to
radio, public address and
other electronic audio
systems.

THE

oundmirror

MAGNETIC TAPE

7

Advertisements 11

“Soundmirror” gives a {ull
unbroken half-hour’s recording
on every reel of ' Magic Ribbon.”

“Soundmirror™ “Magic
Ribbon ' can be erased and used
an indefinite number o times.
Erasure is accomplished
automatically whenever a new
recording is made,

**Soundmirror ”* ** Magic Ribbon '
can be cut and spliced — short
recordings joined together —
unwanted parts removed. The
unwanted portions can be erased
and used again,

“Soundmirror '’ " Magic Ribbon ™
is easy to handle —it does not
become coiled or tangled. Easy
to handle—easy to thread—easy
to store.

RECORDER

Protected by British & Foreign
Patents & Patents Pending

THERMIONIC PRODUCTS LTD, LEA0tts m 1t ricto o

Head Office :

Telephane : Whiteho:l 642234

Morris House, lermyn Street, Haymarket, London, S.W.I|
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DIRECT

RECORDING DISCS

These cellulose lacquer aluminium discs are unequalled for
their high petformance — a frequency range extending to well
above 10 Kc/s is casily recorded and reproduced.  They con-
sistently permit efficient cutting over a range of ambient

tempcratures of from o°C. to 60°C. Used by leading broad- |

casting stations, film
studios, private and
commercial recording
studios. Can be CUR
stored indefinitely RE
either blank or I S
recorded. P R /
3 in, C E
6'"’ Doll})]e Side s
7in . DOUI)[‘-. Sl'd d
. I)D ubje. Sig e
e
> Oubj. Sided
" Fo
‘Si: /o Side
D 8le Sidec;i 4/6d
o Sideg, 563,
ubl]e Sided 5/3(1.
geslded 8/9([
Bouty,

4 MASTER

¥ RECORDINGS
FOR PROCESSING
M.S.S. Discs are ideally suited for recording
“ Masters ” for processing. Over-size” discs are
necessary — for pressings 16", 12", 10" diam.
use discs 171", 13", and 12" diam. respectively.

M.S.S. RECORDING COMPANY LTD.

POYLE CLOSE, COLNBROOK, BUCKS,, ENGLAND

E.H.T.

Wireless World June, 1949

FROM LINE
FLY BACKO©

i 4

- 6kV

TYPE 36EHT35
RECTIFIERS

Peak pulse input approximately 2,500V.
Output approximately 6kV at 100
micro-amperes.

Simple . . . efficient ... and reliable

Write for data sheet No. 60, to Dept. W.W.6

 WESTINGHOUSE BRAKE & SIGNAL
CO., LTD.

' 82 YORK WAY, KING'S CROSS, LONDON, N.1

-~
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UNDER CHASSIS VIEW OF THE TL'¥2 POWER AMPLIFIER
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LEAK equipment is built to laboratory standards in materials and workmanship by experienced men.

REMOTE CONTROL
PRE-AMPLIFIER RC/PA

£6 - 15 - O st

An original feedback tone-control circuit which will

become a standard.

No resonant circuits employed.

@ Distortion: Less than a.c59,.

@ Switching for Pick-up, Microphone and Radio,
with automatic alteration of tone-control char-
acteristics.

@ High sensitivities. Will operate from any moving-
coil, moving iron or crystal P-U.: from any
moving-coil microphone; {rom any radio unit.

@ Controls: Input Selector; Bass Gain and Loss:
Treble Gain and Loss; Volume.

Output Impedance: 0-30,000Q at 20 kc.p.s
The unit will mount on motor-board through a cut-out
of 10}in. x 3}in., or it can be bolted to the power
amplifier, when, with a top cover, the whole assembly
becomes portable.

For use only with LEAK amplifiers.

TL/12 12W. TRIPLE LOOP
POWER AMPLIFIER

£25-15-0 st

A Leak triple loop feedback circuit, the main loop
giving 26 db. feedback over 3 stages and the output
transformer.

@ Push-pull triode output stage. 400 V. or: anodes.
@ No H.T. electrolytic smoothing or decoupling

candensers.

@ Impregnated transformers; tropically finished
components.

@ HT. and L.T. supplies for pre-amp. and radio
units.

@ Distortion : at 1,000 c/s and 10 W. output, 0.1%;
at 60 c/s and 10 W. output, 0.19%; at 40 ¢fs and
10 W, output 0.219)

@ Hum and Noise: —80 db. on 10 W.

@ Frequency response: -ko.1 db., 20 c/s-20 kcfs.
@ Sensitivity: 160 mV.

@ Damping Factor: 20. Input impedance: 1 MQ.

Output impedances: 2Q:; 7-9 Q; 1520 Q:
28-36 Q. Phase margin 20° 4 10°. Gain margin
10db 4- 6db.

25 W. model available at £27.10.0.

Used with the RC/PA pre-amplifier and the best complementary equipment the TL{12 power amplifier gives to the music-
lover a quality of reproduction unsurpassed by any equipment at any price. It is designed in a form so that the power

amplifier can be housed in the base of a cabinet and the small
If you wouid like to know more about amplifiers in general,

pre-amplifier mounted in a position best suited to the user.
and the TL/12 and RC/PA in particular,

WRITE FOR BOOKLET W/TL/I2

H. J. LEAK & CO.

LTD. (&st. 1934)

BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W3,

Phone : SHEpherds Bush 5626.

Telegrams : Sinusoidal, Ealux, London.

Foreign : Sinusoidal London.



14 Advertisements Wireless World June, 1949

The heart of a Vibrator Power Unit (which
supplies IL.T. Current from low power D.C.)
is- the vibrator itself. Unless that gives a

NON- Y first class performance and goes on giving
A E : it for many, many hours, you have a heap
VIB A ] of trouble on your hands. Hence the
gVOLTS ! popularity of the ** Wimbledon ** Vibrator
TYPE NS among many well known radio and electroni
MFG BY engineers. We have done a great deal of
| WBLEDON Eng work on this Vibrator and we think it is just
MORDEN SURGm, a little better than any other you can get.

We are producing both synchronous and

non-synchronous Vibrators and a complete

\ range of Vibrator Power Units. Write for
—— full details and judge them for yourself.

WIMBLEDON

ENGINEERING COMPANY L TD
GARTH ROAD - LOWER MORDEN - SURREY - TEL.: DERWENT 4814, 5010

; MADE I ENGLagy

CRC3

JAL OFFERS
SPEC !
TYPE RF26 U.H.F. CONVERTER UNIT. Needs no modification,
covers 50-60 mc;s. Can be used with any superhet covering 7.5 mc/s
(40 metres). Supply required 6.3 v. | amp. htrs., 250-300 v. 30 m/A H.T.
3 stages, R.F., mixer, osc., 3!l tuned. Al parts and chassis silver plated.
Muirhead 5.M. drive. Connections external. Idcal for 5-metre band or
Birmingham Television. PRICE 35/-, postage /4.
TRANSMITTING VALVES. Brand new and boxed. Type 8308, 25/- ;
832, 25/- ; 832A, 25/- ; 807, 8/6 ; 866:866A, 25-; 805, 45/-. Also com-
plete sets brand new R.C.A. Valves for A.R.88 Rx. Price £6 10s. 0d.
CHOKES
Heavy duty, fully shrouded in cast aluminium reccangular * Pots.” (These
are 200 m/a, 262 m/A and 300 m/A amateur rating.)
30 hy. 100 m/A 150 ohms (wt. 14 Ibs.). Price 20/-, postage 2.6,
20 hy. 126 m/A [00 ohms (wt. |4 Ibs.). Price 22/, postage 2/6.
30 hy. 150 m/A E50 ohms (wt. I8 Ibs.). Price 25/, carriage 5/-.
R.F. Chokes, pie wourd. 2.5 mH 100 n/A Rx type, 1/6 ; 2.5 mH 250 m/A
= Tx type, 1/9.
CONDENSERS, Midget tuning, tin. spindle, ceramic end plates, panel

Tl H []' B 'ld e mtg. Code P20 20 mid. double spaced, 2/~. Code P50 50 mfd. single

l[} ﬂ l[l lll '.al spaced, 2/6. Code P00 100 mfd. single spaced, 2/9. Ditto two-gang or
split stator code 2P6.5 2 x 6.5 mfd., 3/~. Code 2Pl 2 x 11.0 mfd., 3/6.
Midget Trimmers. Double spaced ceramic end plates as type P20,

3,
and Ritherdon's make the
mektal parts!

For many years Ritherdons have kept chappies like

this happy by supplying the metal parts with which | E:O%d:nzo.'s?r?gﬁms;}:‘;&, ng’e T50, 50 mfd., single spaced, 2/6. Code T100
to t"}k?r! . CONCENTRIC CABLE for transmission life, dipole antenmas, and
But, it isn’t only the amateur that knows Ritherdons. ideal for television equipment. Aversge impedance, 72 ohm., }in, dia.,
Apart from wireless chassis, metal stands and cases, 1/6 yd. : tin. dia., 1/2 yd.

RIBBON FEEDER for folded dipoles, 300 ohm heavy duty low-loss twin
lead. Price 24d. per foot.

Numerous other bargains are now available. 5end 3d. in stamps for No. 8
Special Offers list and Raymart new illustrated catalogue "' W."

they specialize in sheet metal work, especially for
electrical equipment and Radio & Television. All
work can be enamelled or electro-plated before
leaving the works because Ritherdons are fully equip
ped for this work too.

ﬁ:f)lr; ptth:ti:en?i?:.n advice; enquiries will receive ‘ R A DIOM ART
BITHEHI"]N & EI] LT]] | 4, HOLLOWAY HEAD, BIRMINGHAM, 1.

Tel. : Midlond 3254,

LURNE STREET, DARWEN, LANCS. Phone: Darwen 1028 | _——— S
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and all radio components
SSS=SSE= S === FREQUENTITE — FARADEX — TEMPRADEX

STEATITE & PORCELAIN PRODUCTS LTD.

Stourport on Severn, Worcester Telephone: Stourport |11 Telegrams: Steatain, Stourport @

SP8
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the

"TOPS”
TELEVISION

]

Aerialite Tele-

vision Aerials are

being installed as '
fast as they can be pro-
duced. Good technical

design, ease of fitting and

robust construction, are
all strong points of the
eptire Aerialite range.
For clear, sharp, steady
pictures with never a
“ghost”, Aerialite, the
television aerial for all
clrcumstances, is the name to
remember. Send for illustrated
booklet giving full details,

Made by AERIALITE LTD, STALYBRIDGE, CHESHIRE

~

Wireless World June, 1949

The
very latest

AUTOMATIC
RECORD PLAYER

has no gadgets
and switches

Extremely simple to
operate, this new auto- §
matic Record Player has
been designed for maxi-
mum efficiency and embodies
many special refinements. Easy to
load and unload, the machine will play
eight 10" and 127 records, mixed together if
so required. Record changing takes only 4} seconds

and any record can be repeated by a touch of the control

knob. Thisis the only switch onthe instrument and it is used
for stopping and starting, loading and unloading and repeating
or rejecting records.

FROM GOOD
RADIO DEALERS

RETAILS AT

£19 - 10 - 0

This model will shortly be available Plus Tax
with High Fidelity Pick-up for with crystal or magnetic
9/- extra. i

pick-up.
OTHER MODELS FROM
Made and Guaranteed by 8 GUINEAS Plus Tax.

Richard Allan't5°

CALEDONIA ROAD, BATLEY, YORKS.

ENEW V75"

SPF—E\R‘F LIST 121/2 K=

Makers of the famous *‘ Bafflette "’ Extension Speakers.

SIGNAL GENERATOR Model 1

Frequency Range

~> 110 to 50 Megacycles.

F With calibrated ex-
tension covering Lon-
don, & Midland Tele-
vision frequencies, at
over 60 Megacycles.
Modulation
400 C.p.s. sinusoidal.
Attenuator
5-step ladder, with
fine control.
Output
Switched via single
test-lead, RF.and AF.
1 volt Max.
External Radiation
Less than | micro-v.
For A.C. mains
operation. Complete
with Standard Dum-

my Aerial.

BJECT.

NS@ENTS EXCELLENT PERFORMANCE
\\_/’ ATTRACTIVE APPEARANCE
LOW_PRICE
INQUIRIES INVITED HIGH EFFICIENCY

SPHERE RADIO LIMITED
HEATH LANE. WEST BROMWICH, ENGLAND




June, 1949 Wireless World Advertisements 17

“Why not work a little faster? ”

Says Sir Stafford to us all,

“ There’s a purpose right before us, ﬁ

PRODUCTIVITY’S the call.”

See how eagerly DESOUTTER Tools

on bottlenecks advance !

They are waiting on your signal—
—give each Little Horse his chance !

Will you, won’t you, will you

give each Little Horse nis chance ?
Will you, won’t you, WON’T YOU

give each Little Horse his chance ?

Specialists in Lightweight Pneumatic and Electric Portable Tools.

DESOUTTER BROS. LIMITED, THE 1=YDE, HENDON, LONCON, N.W.9.  TELEPHONE : COLINDALE 6346-7-8-9.  TELEGRAMS: DE PNUCO, ~YDE, LONDON
CRC203

C
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et *“Mighty Midget™

Baast Your Sales

INC. P.T.

GENERAL SONIC INDUSTRIES

(Formerly General Electrical Radio)

21-29 SHENE STREET,

3 valve, plus rectifier, midget radio receiver; 200-250 volts A.C.
or D.C.

Cabinet: Fully seasoned wood, ﬁnishe.d in polished walnut
Valves: latest British Octal and Ballast Type

Coils: High *“()” iron cored on *‘low-loss ” formers
Wave-range: 200-550 metres

Chassis: Steel, plated for reliability & long life

Loudspeaker: 5” dia, ** Monobolt™ construction, to which is
fed 3 watts of Audio Power

Guarantee: 12 months .

® Apart from Mains, the only connection is an aerial supplied

with the set

Volume. Tone and Sensitivity are remarkable from a Radio
measuring 83” x 77 x 4}”. The advertising campaign now getting
into its stride, will be increased in volume and tempo, as space
becomes available

BATH STREET, LONDON E.C.1

fDependable Di-electrics

and DI-JELLS

—for insulating, filling, impreg-

nating, waterproofing, sealing

and finishing radio and electrical
components, cables, etc.

ALL GRADES ARE DESIGNED TO
MEET DEFIN'TE CHEMICAL, PHYS]CAL
AND ELECTRICAL STANDARDS.

For technical advice and samples, phone
k TEMPLE BAR 5921,

ASTOR BOISSELIER &« LAWRENCE L0 Z

NORFOLK HOUSE*MORIOLK STREET » STYRAND - W: C'}

Works and Laboratories: West Drayton, Middlesex.

—M.R. SUPPLIES Ltd.—

offer the tollowing reliable Public Address and Lab +4 § for i diate
delivery from stock. All prices nett,
P.A. SPEAKERS, n1/coil pressure type P.M. Units, 15 ohmn coil, with 600-ohm line
multi-matehing tranaformer, in weatherproof housing, handling 10-watts, atandard
P.A. thread, #in. (18 t.p.1.). Best makes, reconditioned as new, §8/6. Projector
Horus, to snit :—30in. rquare type Dispersive Horns, all metal, 45/6. (despatch 8/6)
or the Unit and Horn complete for £5/5/= (carr. pald U.K.). Also 42in. all-metal
exponential Horns, brand new Grampian, £5 (unpainted) and £5/10/= (sprayed
grey) (des. 4/6). These will alao fit above units, STEEL TRIPODS for P.A. Speakers,
ggpudlng to 12ft., adjustahle height, aturdy rigid type for all weather conditions.
/= (des. 5f-).
FRACTIONAL MAINS MOTORS. 200/250 v. A.C. Brand new, shaded pole. Running
torque 400 gram/ems., 1,200 r.p,in. 100% starting torque. Silent in operation.
Shatt 1in, long by in. Frame 3}in. by 3tin., 32/8. (It should be noted that these
are motors designed for malna use, not the inefficient ** conversion ** types generally
offered).
AIR COMPRESSORS, the hest type with 12 steel cooling fins, t otal length 8in. 400 1bs.,
per aq. in. 6-key splined aocket drive, 26/- (des. 1/6).
A.C, MAINS CONTACTORS. Coll 230 v. 50 c. Contacts 3-pole each 10 anips, supplied
with these wired in parallel for 30-amp switching. Smart action, silent in use, On
panel 8. by 4}in., with cover, 17/6.
MINIATURE RELAYS. XNote the very emall dimensions: 1}in. by §in, Switching
two single-pole change-over (paired contacts, platinnm) Resistance 65 ohms, type
10F/2724, 7/8 each. Svecial vrice for quantities.
DECADE RESISTANCE BOXES (by best preciclon makers) Unite 0/10, Tens 0/100,
with additional 100 ohme. Fitted m/coll Galvo, switching for Wheatatone Bridge
and other tests, in fine portable case, 16in. hy 7}in. hy 6in., 65/- (des. 2/-).
CAMBRIDGE THERMO-COUPLES for instruments, Rated 5 m.a. (max 10 m.a.).
Withstandard 4-pin valve-cap. Boxed, withtest-datalabel, 7/@.
MILLIAMMETERS, very special offer of 0/20 m.a. 2{in. proj. type., high-quality
m'coll, ex-Govt., Brand new, 6/6. Also 2in. flush, 0/150 m.a. m/coll, same price
Here i8 a real opportunity.
BLOWERS, 12/24 A.C./D.C. (tapped). Tnlet and outlet approx. 1}in, dia. Overall
length }in. Very powerful blast. With mounting bracket, 27/6. Transformers
specially wade for use with the Blowers, enabling theni to be used on 200/220/240 v.
A€, mains, 22/6.
ELECTRIC WATER PUMPS, Brand new, immersion, self-priming. Approx. 18in,
long and 2in. dia. with adjustable mounting flange. The impeller 1s driven by a
precision nmiotor within the tube. Delivery over 300 g.p.h. Operation 12/24 v, A.C.,
D.C. 28/6. Or with Transtormer specially made to enable the Pump to be used on
200/220 240 v. A.C. mains, 47/ complete (den. 2/-). Also the well-known Stuart
Electric Water Pump, operation 220/250 v. A.C./D.C. Soundly constructed of none
ferrous metals for exposure and long life. No. 10 (120 g.p.h.), £5/16/= (des. 2/-).
No. 12 (600 g.p.h.), £8/10/- (des. 3/6). Supplied with instructions and makers’

guarantee.

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 ¢. Spindles for
hours, minutes and seconds hands. 8ingle-hole mount,silent running.

Supplied with plastic dust cover, 3{iu. dia., 2in. deep, and fiex. ready for use, 37/8
Setofthree hands to fit,suitable for 5-8in. dial, 2/, (Notsold separately).

Please include sufficient for packing/despatoh. Our new List of Variable Resistances
and Dimmers is now ready.

M. R. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.t

Telephone: MUSeum 2958
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Available with three types of cathode surfaces :—

TYPE A—Antimony-Caesium. (British Patent No.
522.752 1938). Sensitive to blue light and
daylight.

TYPE B—Bismuth etc.—Caesium. Sensit vity similar
to human eye.

TYPE S—Silver - Oxygen - Caesium. Red-infra-red
sensitive.
Cells for use in the ultra violet region of the
spectrum - Cells of high insulation, linearity and
stability for accurate photometric work - American
Qf'

type equivalents * Push-Pull types for double sound
tracks * Special cells for dye image sound tracks,
multipliers, etc. Plecse write for catalogue.

Sixty different types of Photo-Electric Celis m

.

— from miniature to multiplier—

Registered Trade Mark
FOREMOST IN THE MANUFACTURE OF
® COUNTERS & CHRONOMETERS @ PHOTO-ELECTRIC CELLS
@ METAL DETECTORS @ CATHODE RAY TUBES
@ OSCILLOSCOPES @ GEIGER-MULLER TUBES
@ ELECTRONIC INSTRUMENTS

CINEMA-TELEVISION LIMITED

WORSLEY BRIDGE ROAD, LONDON, S.E.26
Telephone: HITher Green 4600

>4
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li= Model 44 SUBSTANDARD

MULTI-RANGE METER

A setf-contained
precision instrument for |

general laboratory usc |

VIEw and for calibrating first |

grade single and multi- |

To range meters. The

accuracy on the 44 ranges

is Substandard on d.c.

P E R F E C T I o N and within % 0.5 on a.c.
These meters are made

with the greatest care and
have been supplied for a

Magnavista consulted eminent independent author-
ities on lens computation at every stage in the design
and manufacture of their latest Television Lens. number of years to the
The result is-a product as near perfection as human leadi laboratori .
skill and ingenuity can make it...a lens which CaCLOSELADOTALOTICE IS

offers :- | home and abroad.
HIGH MAGNIFICATION |
FREEDOM FROM DISTORTION —
WIDE VIEWING ANGLE e e T b ol P
AMAZING BRILLIANCE .
AND B .

NO DISCOLOURATION '

When it is possible to make a better lens, Magnavista | “Y ? CERTAIN tO get
will make it. Until then, the more critical you are oure ””
the more important it is that you should insist on . t ARTHURS
Magnavista. There isa model for every Television Set. b lt a [
1
PRICES v VALVES : we have probably the largest Stock of
TYPE Tube £s. d valves in the country. Send your enquiries. We
A7 . . 6" 330 . will reply by return.
” PICK-UPS. DECCA €6 14 6. D head ior Garrard
A, A2, A4, AS ”9 - ; l; 8 o s s e Lpgd e arrar
B.I, C.)... oo Y &” 2 REMINGTON FOURSOME SHAVERS
D.1 oo ac IS 515 6 210-250 v. AC/DC, Also for 110 Volts ......... €175,
A.3 (Universal). . 9" 616 6 ALL DENCO PRODUCTS IN STOCK
Uni | 10 7 70 Maxi Q Coils and Turree Units
B.2 (Universal).. For Television :
Deflection Coil Assembly ............... €1 10 0.
Line Output Transformer with screen- 20
. ng ca 3
MAGNAVISTA Magnification : Fotus Coll Assembiy. € so
is Television Perfection | | ALL AVO AND TAYLORS METERS. List on request

ALSO STOCKISTS OF ALL DOMESTIC APPLIANCES
London’s Oldest Leading Radio Dealers.

l ST
METRO PEX LTD , : i

UR GRAY. LTD- 1, . cop.

38, Gt. Portland St., London, W.I

(‘Phone: Museum 9024-5) proPS: ARTH S P
Gray House, 150, Charing Cross Rd.
(€7 (Clf7 GRS Lon?lon, Wen " TEmgie Bar 58334

ELECTRICAL TELEVISION & RADIO ENGINEERS.
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NINE EXAMPILES

—
FLEILANT - ‘

(RUBBER BONDED
TO METAL)

RANGE

of

MOUNTINGS

OBTAINABLE
FROM STOCK

OUR TECHNICAL STAFF investigates
all mounting problems
May i¢ investigate yours?

%13 RUBBER BONDERS LIMITED

ENGINEERS IN RUBBER BONDED TO METAL
FLEXILANT W ORKS
DUNSTABLE P BEDS

HUNSTABLE 8 03-2'5

R.B.67
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SLIPPING

RUBBER TYRED

You

PULLEY (DRIVING)

simply MUST make a

WIRE RECORDER

C’APSTAA\I‘ (PULLING WIRE AT CONSTANT SPEED)

"CROWN" sPOOL
ACTING AS
FEED SpPOOL

WIRE LAYING
MECHANISM

@D+ PIVOT SCREW
METAL PLATE OR PLYWOOO SHEET

RUBBER TYREO
PULLEY (FREE)

= = = =

More thrilling than Radio—More gripping than Television. Complete constructional ** Gen,”' 5/-.
All Components in stock. DEMONSTRATIONS BY APPOINTMENT.

P A R K R A D I O 676-8, Romford Road, London, E.12  ‘Phone: ILFORD 2055

You’ll find the gear you need
at THE RADIO CENTRE

. and what’s more—at prices you
can afford. We’ve a huge selection
of radio and electrical equipment
on show. Come and look round.

VOLT-OHM MILLIAMMETERS
A huge purchasc of brand new
portable testing instruments enables
us to offer these very useful general
purpose meters at a very low price.
Ranges 0-500, 0-5000 ohms; 0-6,
o-60mA, 0-1.5V3 0-3v; mcludes
also unigue “ ON LOAD " primary
cell tester. In black plastic case,
size 33"x3}"x24". Instructions in-
cluded. Mayalso be used as Found-
ation Meter. 21" dial. Scale length
3". Fitted with shoulder straps.
Only 15/~ Post Free.

TWIN 24v, VOLTAGE
REGULATORS

Type F. eomplete with carbon piles,

rheostats and selenium rectitier, etc.

Special offer, 10 - Post Free.

ROTARY TRANSFORMERS

6v. or 12v. D.C. input.

250v. SomA or 480v. 4omA output.

New and Boxed.

Bargain offer at 15/- Post Free.

U. S. A. TUNING UNITS

To callers only at our new show-

rooms. TUS8B, TUgB, TU10B,

M.O0.S

MAIL ORDER SUPPLY CO,,
33 Tottenham Court Road, London, W.I.

TU26B, All as new. Come and
get one NOW! s/~ only.

14 COPPER TUBE AERIALS
In 7interlocking sections folding
down to 2 ft. Complete with
aerial base fitted with terminal
and fixing base. 10/- Post Free.

2v. 20 AH. R.AF.
ACCUMULATORS
Brand new and unused. Ouly
7/6d. (Plus post & packing 2/6d. )
Terms : Cash with order.

M.O.S. NEWSLETTER
A vitally alive Radio Fan's
bulletin. Send 6d. for
specimen copy or §/- for
one year's subscription.

THE RADIO CENTRE
Tel.: MUSeum 6667/8/9.

1

An Important Control Device,
AT LAST AVAILABLE COMMERCIALLY

0\«° . THE Labgear

*“ELECTRONIC RELAY

ror
PRECISION TEMPERATURE CONTROL
LIQUID LEVEL CONTROL
GAS OR LIQUID PRESSURE CONTROL
HUMIDITY CONTROL
AND MANY OTHER APPLICATIONS
All the above requirc a relay which will operate

on negligible current and which does not
give rise to sparking at the control contacts.

THE Labgear ELECTRONIC RELAY

—OPERATES  FROM  ONLY 20 MICRO-
AMPERES AND WILL CONTROL 1 KILO-
WA'LT OF POWER.

—IS ROBUST AND INSENSITIVE TO SHOCK.

—IIAS BUILT-IN AMPLIFIER AND POWER
UNIT FOR OPERATION ON STANDARD
A.C. MAINS.

-IS COMPACT, LIGHT, AND RELIABLE.

—YET SELLS COMPLETE AND READY TO
OPERATE AT £4-4-0.

GRAMS : L(l byea r Lt (I =9  ’PHONE:
LABGEAR WILLOW PLACE, CAMBRIDGE
CAMBRIDGE CAMBRID GE £494




June, 1949 Wireless World Advertiseinents 23

THE SMA
AMPLIFIER IN THE WORLD

Charles Amplifiers Ltd. are proud to announce a great
new advance in amplifier design. The *‘Nocturne’ is
the smallest high-fidelity amplifier of its type yet
offered to the public, and the first to use miniature

valves. lts full-sized rectifier gives a wide margin of safety, and the full-sized output valves ensure distortionless ~eproduction.
It is designed primarily for moving coil or miniature moving iron pick-ups or moving coil microphone, and its 8-valve circuit is
based on the highly popular ** Concerto.”” Separate bass and treble controls ensure complete control of tonal balance. The
handsome metal case eliminates the usual ‘ laboratory ’ look and sockets for tuning unit, H.T. and L.T. are fitted. 6 watts output.

Size : 94” high x 6” wide x 8 deep. Price £23.0.0

THE CONCERTO AMPLIFIER THE R.A. TUNING UNIT THE K.. AMPLIFIER

:’Izuemzl;:;:t’l:gl;;? ] h;g::lel‘t’yf:frp’:g:ifn':';:g"‘;: A really fine design with lasting high perform- A seven-valve amplifier especially designed for
miniature moving iron pick-ups, Price £17,10.0  2N¢® R.F.stage on all wavebands. High-fidelity  the light-weight high-fidelity ctype pick-up.
Dust cover with botzom plate, 37/ extra. Delivery  superhet or T.R.F. performance. Suitable for any  Independent bass and treble controls. Price
by passenger train crriage paid. A deposit amplifier and ready to plug into our amplifiers. complete 17 Gns. or in kit form 13 Gns.
returnable) of 10/- is charged for the crate, Price 13 Gns., plus £3 .0, 8 tax, Blueprint available separately, 2/6,

ALL INSTRUMENTS ARE GUARANTEED FOR TWO YEARS

“LIVING MUSIC *'—-a fully illustrated catalogue of all our amplifiers
and tuning units. Worite for your copy to-day, enclosing 5d. in stamps.

THE TRICORME SPEAKER CHAMBER

AMPLIFIERS
for optimium acoustic performance with any (/

iTD
d 12.inch ker. Labyrinth ion,
ﬂ'“l“::f ;%egrlfd a; g';";? s§°_";‘;:<;gg_ Im, PALACE GATE, KENSINGTON, LONDON, W.8.  'PHONE : WES 3350,
Pri . lo. d o] i i
14::c(e:rato. plus eposit (returnable) ur units can also be seen at UN;:EE:I;T(Y:”:ES"O‘ZDSIESICO.. 16, Burleigh Place, Cambridge.

“FOR THE UTMOST REALISM FROM RECORDS AND RADIO
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BULL'S RUISLIP DEPOT

Here is a list of high-grade 700ds which are avallable at very keen prices,

PLEASE N O'I‘E —'nm ncless otherwise stated all zoods are new and unnsed, and of

recent manniacture and ot Government Sorplus.

ELECTBOLY'HC CONDENSERS (Only new stock froin beat manufacturers.)
350 v.

2mfd, 450 v, .... 12 8mfd360v............... 1/6
Twfd 450 v, 101 13 111
Nnfd. 450 V. ... o111 R B0V, .o 111
1mid. 450 v, .... 28 26 x 25 mld 200 v. 3/11
3x 8 mid. 450 v. 34 Rnfd. 160 v. 1/3
8% 16 mfd. 450 v. 34 2 -

16x16 mid. 450 v, ... 39 16
16x8x24mtd. 450 v.. 49 13 (R 10d.
10 mfd 25 v. 10d.
PHILLIPS wet electrolyti s, standard type, can size 3in. high, l“u din., complete
with locking screw for xlngle hole tixing with bottom plate, 32 mid. 20 v. . 3/8;
14 mfd. 450 v., 2/9.
MIDGET TUN!NG CONDENSERS. gang.00035, fitted vuthtnmmerr-. nnd conplete
with perspex dust vover. There condensera made by ** PL] " are of the

type used for tuning petronnel receivers. Price is 6:8, plus 3d. postm
G—GANG TUNING CONDENSERS. .01005 each section--fitted trimriuers— ceramic
ingulation. These are camplete in a very useful chassis, and are fitted with a drive,
tiovernment Surplus equipment but new and perfect. Prlce 2/9, Hue 1/3 postage.
Cane 01 8ix units, 17/6, carriage pald.
2-GANG 0005 CONDENSER. Slnnda.rd size—ceramic insulatian. Price 49,
lus fd. po
CDHOKES4 éB.ON CORES L.F. (Surplus). 250 m.a. 10 henry, 9/8 ;
70 1.a,
E.HT, CONDENSEBS (surplas). .1 mtd. 5,000 v., 39 ;
.02 mfd. 3,000 v., 1/6.
PAPER CONDENSEBS We bave alltypesinstockupto.l mid.,8d.esch; .25 mid.,
84, ; .5 mid,, 11d. Parvel of 36 assorted, po more than two ot any value, 12/6.
RESISTORS. "Fall range 1 stock, § and } watt, 44. each, | watt, 88_each. Parcel
of 100 unoned all usetul eizes, no more than two of any one tvpe 12/6.
“ROLA 5in.'P.M. Speake-. fitted atandard O.P. trans., 11/8.
ROLA " 8.n. P.M. Spuaker fitted standard O.P. trans., 15'3,
“ ROLA » 3jin. P.M. Speaker, less output tranaformer, 8/9
PLESSEY 10in. P.M., fitted standard output trnuuformer 29/6.
VOLUME cor’gnom—m st values in stock—good makes—with S.P. switeb, 4'6 ;
less switch,
TELEVISION TEST SET. Cax you be aure that your E.H.T. voltage is up to scratch,
that you are not aver rumnlog your condeneers or ruining your cathode ray tube ?
You can if you own a tekexision test set, essential for obtaluing accurate
information on E.H.T. supplies. Two ranges, 0-3,000 volts, 0-10.000 volta at
10,000 ohms per volt., A reliable inatrument of modern deslzn in & neat black
crackle case, fitted with special high voltage terminals, connect:n; leads—non-+
flushover test prod, and polarity reversing switch, easily portable for service jobs.
Sooner or later you will want one of these instruments—why not buy now at the
special price of 85/= post paid ?

ELECTRON HOUSE
WINDMILL HILL - RUISLIP MANOR -

200 m.a., 6/-;
.02 mid, §900 v., 3/9 ;

MIDDLESEX

GOODMANS INDUSTRIES LTD.
Telephone :

Wireless World June, 1949

INTRODUCING THE R22/12
20-WATT, 12 P.M. LOUDSPEAKER
MORE POWER—STILL
GREATER EFFICIENCY—
the ultimate development of the famous T2,
Available with two types of Cones:—
CONE TYPE * 1205”
Fundamental Resonance 75 c.p.s.
(Designed for PUBLIC ADDRESS)

CONE TYPE 1206
Fundamental Resonance 55 c.p.s.
(Designed for BASS REPRODUCTION)

Write for descriptive leaflet D.69.

Q W 0F (
’\
\/nuwrv\t“

z )

- 7 z

‘\ \y ;,
FFEICIENCY,

| GOODMANS

FULLY DUSTPROOF

Lancelot Rd., Wembley, Middx.

WEMbley 1200 (8 lines). Telegrams ; Goodaxiom, Wembley.

RADIO

PIONEERS OF MOVING COIL SPEAKERS SINCE 1925

NEW 1949 MODELS

HIGH FIDELITY
SPEAKERS

The standard 12"
P.A. model 12.C.

The World Famous
12” triplecone | 2.B.

The Cinema Model
18” “Duplex'” C.T.

Write for illustrated list
of —SPEAKERS, TUNERS
and AMPLIFIERS.

BAKERS ‘SELHURST’

RADIO
25, Dingwall Road, Croydon

CROydon 2271/2

Telephone :
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FERRANTI

Suitable for operation as relay tubes where the mean current
does not exceed 5 milliamperes.

Operating Characteristics. K3 K3A .
Anode voltage 135 135

Trigger Breakdown voltage 79-84v. 85-95v.
Anode current (continuous) SmA max. 5SmA max.
Anode current (intermittent) Zggﬁ g]e:;(n 23;12 g]e;l;
Trigger current 4/pA max. 4/pA max.
Recommended static bias 75 v. 75 v.

Gas filling Neon Argon

The K3 is supplied housed in a metal container, on an English 4 pin base. The K3A
is supplied unmounted but with standard type valve caps for connecting purposes.

FERRANTI LTD

ELECTRONICS DEPT. MOSTON MANCHESTER 10

World Radio Histol
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co/t@ STENTLY
\/ZM%

SENSITIVITY 10,000 OHMS/VOLT

with
A.C./D.C. Yoltage Multiplier
for 2,500 V. and 5,000 V.
Yolts A.C. and D.C. Range
10, 25, 100, 250, 500, 1,00u.

Milliamps D.C. only:
2-5, 10, 25, 100, 500.
Ohms : 0-10,000 and 0-1 megohm.

A.C. Current Transformer

Range : 0-025, 0-0t, 0’5, 10, 50,
250 Amps.

<<=

We can give early deliveries—
Address all enquiries to:

MEASURING INSTRUMENTS (PULLIN) LTD

DEPT. J. CLECTRIN WOCRKS., WINCHESTER STREET. LONDON. W.3. Tel: ACOrn 46513 & 4995

- = — | BRIERLEY PICKUPS

2-6 KV Unit at .
E H T £3.15.0 retail Ribbon type JB/P/R’2
Complete. Microarmature type JB/P’/A’1
RF EHT UNITS BRIERLEY
SUITABLE FOR ALL "MBBON' AND -ARMATURE"
! ELECTROSTATIC AND
ELECTROMAGNETIC

CATHODE RAY TUBES,
GEIGER COUNTERS,

INFRA RED IMAGE i
CONVERTERS, Etc., Eic.

Units available to 25 KV.

1 Trade supplied. New illustrated * literature *’ should be
available by the time this announcement

HAZLEHURST DESIGNS I.TD., appears, giving full information on the

186, BROMPTON RCAD, KNIGHTSBRIDGE, latest  developments,
LONDON, S.W.3 l Write for your copy :

KENsington 7793

t J. H. BRIERLEY ;GRAMOPHONES & RECORDINGS) LTD.,
et — - - — | eosmsm—— 46, TITHEBARN STREET, LIVERPOOL. EEENSmmER
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207, EDGWARE RD.,
AND AT 152-163, FLEET STREET, E.C.4 Phone: CENtral 2833

All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5.
Terms of Business :

EDGWARE ROAD

Wireless World

MORRIS & CO. (RADIO) LTD.
wW_o2

Cash with order or C.O.D. over £I.
1S OPEN UNTIL 6 p.m.

Phone: AMBassador 4033

Send 2d. Stamp for lisc.
ON SATURDAYS

Advertisements
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'Phone: AMHerst 4723.

ALL-WAVE TUNING PACK FOR DETECTOR AND L.F.
RECEIVER. Tunes {rorm 12-2,000 metres without gaps.
‘The unit ready wired and teated, The vircuit Jiagrar of
our 2-valve all-wave wet is wupplied with each pack.
Price 25,- inc. P.T.

PREMIER 4-BAND COIL PACK. Consistn of a fullv.
wired and calibrated Coil Pack of the latest type.
5 Position Switch ins lu(teuagram porition. Wavebands
covered: 13.6-52 mctres (22.53.8 Mc/s.), 51-200 metres
(5.9-1.6 Me/s.), 200-550 metres and 900-2,100 metren.
Alr Dielectric Trimmerr on all Shortwave Coils. Unit
connisteof 3 3creened Sectionn, Aerial, R.F. and Oucillator
Dimensions of Pack, #in.x 4jin. <2}in. Price, with
vircuit diagram, £4/1138 (including N

SETS OF PREMIER COILS. These are the Cnils used in
Premier Midget Kits. A pair of TRF Coils compriring

Aerial Coil and H.F. Transformer covering 200-55% and
702,000 metres. 6/- per pair.
Net of 4 Coils for a Superhet Receiver. 2 Oseillato: and

2 Aerial Coils covering 16-30 and 200-530 mrires

10/8 set.

LOUDSPEAKERS, by famous lndkerﬂ
Makers' cartons. in., 10/~ ; 6iin., 16 6
Inin,, 23/6. Transfornere 2/11 each extra.

2.GANG CONDENSERS. 0005 wiF. ceramic tnsnlation,
4/9 each.

CARBON POTENTIOMETERS.
2 meg. Long Spinles, 2 9 each.
HAND MICROPHONES. With Carbon insert.
in handle, 2/11.

WESTINGHOUSE J60 E.H.T. RECTIFIERS. Output
400 volts 2 mA. Any nunber cin be nsed in series.
Price, 3/8 each; 6 for 18-,

PREMIER EXTENSION SPEAKERS. A 5in. P.M.
speaker in an attractive Bakelite caxe coloured creain or
walnut, 6in. x 64in. x 3¥un.  With volume contrul, 30 -.

HEADPHONES. Sensitive
he+iphones  with balanced
3 6 per pair.

HIGH GRADE P.M. MOVING COIL MICROPHONES

and new in
176:

All values from 5 K to
With switch, 46,
Switeh

resistan-
usits

ow
armature

by a famons maker. Price,

MULLARD MW 18-2 Magnetic Tubes. 7in. 2 v.. 5 kV.
max. H.'U., 78/8.

MASKS for VCRY7 tubes, 3/6 each.

C.R. TUBES. VCR97, 6in. diameter, gr.en screen,

4 v. 1 a, Heater, 2,360 v. wax. H.T. Coraplete with
socket, in maker’s original cartons, 36/-.

C.R. TUBES. E.M.L4'l Cathode Ray Tubes, Jhn
diameter, green screen, short pern(uleme. v, I3 a
Heater, 800 v. H.T. Complete with socket, 17/6 ®a
COLLARO AUTO CHANGERS.
JArive. High fidelity, crystal pick-up.
mechanisin, £14 6 8.

COLLARO A.C./D.C. GRAMOPHONE MOTORS, with
turntable, but without pick-up or auto step, £8 5 6.
COLLARO ELECTRIC GRAMOPHONE MUTOR with
I2in. turntable. A.C. 100/250 v., £5/18/4,

CONRAD ELECTRIC GRAMOPHONE MOTOR, !
tarntable, 200/250 v. A.C.,

All above motors Inciude purc! ha.st tax.
TELEVISION MAGNIFYING LENS. Snit any Sin.
or Tin, tube. Inirease picture size conriderably,
P.P. DRIVER TRAN3. 3plit Sec., super grsldity. 10 .

Mixer-changer ritm-
Repeat reject

METERS
Full Scale Scale External Move:

Deflection  Marking lblmenamm ment Price
1 maA O—l1ou i M/C 1511

. LA E ln X2} in M 76

5mA 2in. M 5.

30 mA Me 108

50 mA MO 86

150 mA Ma 6 -

250 mA MC 10 -

2.5 amp. Therme 5.

20 v, M 59

40 v, M/C 5/9

5000 v, Eiect 56~

500 n.a MO 76

NEW LIST NOW
READY

|

!

NEW PRICES

PREMIER MIDGET RADIO RECEIVER, liue to
greatly increased production we are now able to offer
this receiver at a greatly reduced price The Heceiver is
houred in an sttractive Bakelite cas i
wide X 6in. hign. The valve lHne-up i« hlu
atd a Selenium Reetitier in the A4 model -
5A6 and Jelenium Rectifier in the A.C./D.C. model.
Bath are for use ou 200 to 25¢ volt maiun. The diul is
illnminated, aind the receiver presents a very attractive
appearanve. Coverage is for the medium: and long
wavebands. PRICE £6/156/-.

Cowplete kit or parts with lisgrams, £6°6 -,
Purchase Tax.

PREMIER MIDGET SUPERHET RECEIVER. i
powerfu) Midgat Muperhet Receiver is desigmn! to cover
the shart-wave baneix between 16 and 50 metres and the
mediutn wavebamis hetween 200 aud 537 metres. |
modeln are producel, one for 204
and the other for
Both are supplies! in the same plastic mh.m-
TRF Kereiver. The A.L. valve
6Q7, 6V6 aml a selenium rectitier. A.C/D. L
line-up i» the same, with the exception of the output
valve which jn a 25A6. The dial in illnminated, making
a very attractive receiver. PRICE:! 96.
Complete kit of parts with diagramn  £8 8-, iuc. Pur.
chage Tax.

PLASTIC CABINETS, s illustrated ahove

ine.

-In Brown,

17/6. In Ivory, 22/8.

L.F. CHOKES. 501n4d., 40 M.,10/8; 100 mA.. ¢ H., B/-;
-’sl;nAzsl‘Hl 106 200mA..20'H., 17/8 ; 500 mA..
20 H.,

A NEW AC. ALL-WAVE SUPERHET RECEIVER.
7 Valves (plus metal Rectifiers) for 2007 volta ¢
4 wavebands, 13.8-52, 51-200,
530 and  900-2,100 metres. Pi-k-up input Uron
hl\; GKR, 6K 7, 6B, 6J7 and 2-6V6 10 push-pull, giving
an outpm of 10 watts, Specially denigned O Trans-
former to wateh GV6's to 3 and 15 ohm Npeakers.
Negative feedback fs applied over 3 ttages giving a high
tidelity output. Completeiy wired anii tested : £15/17 9.
Our Universal model is still available at £16 built ; or
£13/8 .« in kit form. Al prices include Prrchase Tax.

ALUMINIUM CHASSIS, 168 §.W.G. Substuntially made
of bright Aldmintam with four sides. 7iu. = 3}in. » 2in.,
8/3 ; 9)in.x4}n.x21u., 4/-; 10tn. x 8in. > 2jin., 5/8 ;

12in, x9in, x 2}in,, 6/8; 14in.x9in.x 28in., 6/11;
16in. x 8in. x 2}in., 7/3; 20ip.x&in.x2fin., 7/11;
22n. x 10in. x 24tn., 10/ : 10in.x9in. x3in., 6/3 ;
12in. x 10in. x 3in., 6/10; 14in.x L0in.x 3in 11,

16in. x 10in. x 3in,, 8/8 ; 20in.x 10in. x 3in., 10/=.

|

|

E.H.T, TRANSFORMERS. For 200-230 v, 50 c. input

hili wave. For use with valve or metal rectifier. Used

in a voltage doubling circuit, these will give slightly

over double the half-wave uu\put We can supply

anitable rectitiers.
Iy

Vutput 8040 v, 17/8
Output 1,000 v. and 25/-
Output 2,000 v. and 2-0-2 v. 85 -

HAZELTINE E.HL.T. units 5.3 kV., complete, 75/,
9-WAY PUSH BUTTON UNITS, without knobs, 3/6.
METAL RECTIFIERS

20 v B0 myA. 24
WAL 3/~
4.

ll T ELIHXNATOB AND TRICKLE CHARGER KIT.

sts of a complete kit of parts to conntruet an H.T.
or with an output of 120 v. at 20 m.A., and
or trickle charging a 2 v. accumulator. Two
metal rectifiers are emnployed. With circuit, 35/-.

MINE DETECTOR PANELS, include three IT4 valves,

12-1 Midget Trans., three cerninic valveholders, 18 con-
lensers and reustoru etc., 20'-. Without valves, § «

WIRE WOUND RESISTORS, 50 K. 200 watt,, 4 -
20 K. 200 watt, 4/- ; 2K + 12 K 150 watt, 4/~ ; 7 5 K.
100 watt, 4= 350 ohm 75 watt, 2 <, All vnreuu-
ennnielled.

PREMIER HAXNS TBANSFOBHEBS All primaries are

l»m;eJ for 200-230-250 v. mains, 40-100 cycles, Al
priu urles are Strel c:l ANl L.T.s are centre- (dpped
Liw Qutput Price
=P lmr\ 195-0-175 v. 50 mA., 6.2, v,
2 e 26/~
SPUATHR .o mAL, 4 v a4 v,
5 o0 26 -
SP250A.
25/~
RP250RB.
25/-
SIL300A.
26 -
SILA00R.
25/~
sPenely,
28 -
SIM30EB.
28/-
29/-
A0,
28/
SP.352.
i o 36/-
SPS0LA. 500-0-500 v,
6.3 v. 25 a., 6.4 50/-

THE NEW PREMIER TABLEGRAM A modern Table-
gram,  Incorporuting many new features. Covers
Medium and Long wavebands. Operates on 200-250 v,
A.C. Mains, A high-fidelity pick-up and the lateat
Collaro electric _gramo. motor ensnre excellent record
reproduction, £19/19'-, including Purchase Tax.

R107?, ONE OF THE ARMY'S FINEST COMMUNICA-

TION8 RECEIVERS. (See ** W.W.'" August, 1945).

Y valves, R.F. amp. osc. Frequency Changer, 2 L.F

(463 kel 2nd Detector. AVC, Af, amp. B.P.O, A.C.

nmlnn, 1o¢ 0 v. or }2 v. accuni. Frequency range
to 7 20 mefn ta 2.9 mels, 3.0 to 1.2 me/n

\lunltor Ls bulll In. Complete. Write for full details
6/16 -. Carriage paid.

METER KIT
A FERRANTI 500 MICROAMP M'C METER, with
separate Hh;h Stability, High Accuracy, Resistors to
nmeasnre, 60, 150 mnl 600 volts 1) (, Neale length
i, diameter 2{in.  10/- the complete kit
WESTINGHOUSE BATTERY CHARGERS, input
200, 1 ovolts 30 eyeles, outpnt 12 volts 16 amps, with
micter and variable resistance. 10 gns.
SECTIONAL WHIP AERIAL. Seven nections which plig
inte each other making an aerial 1ift. long. Thinneat
section Lin. diam, thickest section fin. liam. Weather
proof enamel. 3@ each complete.

INSULATED BASE for above 2/6 each.

WRITE FOR DETAILS OF
OUR NEW TELEVISION SET

THE PRICE IS ATTRACTIVE
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NORTHAMPTON

xn0ss oiLs & pomrers by PAINTON

PAINTON & CO LTD - KINGSTHORPE * NORTHAMPTON

Telephone Norrhampfon 2820 Telegroms:Cedl Northompton

,“PvnoB;T%’A‘

To the amateur assembler, the
*“ham,’" the serviceman and the
manufacturer, the Special Radio
“PYROBIT " Electric Soldering
Iron is the first essential tool.
Light weight, perfect balance and
handy shape double the pleasure
and speed of wiring.

Inductance Meter

TYPE M148-2

This instrument has been de=  used to resomate the un-
-signed to provide simple and  known inductance with a
direct reading measurement fixed standard capacitor.
of inductance values between Provision is made for
0.05 microhenry and 100 the measursment of
millibenrys. A stable variable- ( \7 at resonance ‘fre-
frequency oscillator s quency. Price £38.5.0.

Wayn(gt@l(err |

WAYNE EERR LABORATORIES LIMITED NEW MALDEN, SURREY.

See one at your Radio, Electric or
Hardware Shop or write for full
detalis.

Iy

THE ACRU ELECTRIC
TOOL Mrc.CO. LTD.

123 HYDE ROAD, MANCHESTER 12.7e/ ARD. 4284
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* PROBLEMS REFERRED TO
IN PREVIOUS NOTES

Spatial Distribution of Sound.
Echoes in the Listening Room.
Limitations of Single Channel.
Limitations of the Human Ear.

Distortions and Faults caused by
Apparatus.

The Radio lLink.
Frequency Response.
Non-linearity.

murphy radio
limited

WELWYNGARDEN CITY - HERTS.

Wireless World

THE SIGNAL RECTIFIER
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Before going on to deal with the last major link in the reproduction chaip
— that of the output stage aud loudspeaker, there is one part of the
receiver which merits a little closer attention than we have so far given it.
We have discussed briefly-the radio or garrier side of the amplifier and also
the audio frequency amplifier stages, There is an all important link between
them, the signal rectifier and often as$ociated with it, the A.V.C. rectifier.
It is probably true to say that it is easier to allow harmonic distortion to

creep in at this point than at any other part of the complete set.

IFurther,

because one is essentially dealing with a rectifier which is a non-linear element,
the application of theory to practical cases is'far more difficult than it is
where the circuit elements are at least intended to be linear.

uction?

Signal rectifiers of various sorts have
been used and proposed since the be-
ginning of radio but the plain diode
rectifier is now almost universally
used. It combines the excellence of
the leaky grid detector for small
inputs with a virtually unlimited
signal handling capacity ; in fact, the
larger the input the more likely it is
that the audio output will follow the
modulation envelope.

It is far beyond the scope of these few
notes to go into the detail of detector
design at all fully. All we can hope to
do is to mention the points upon which
carcisneeded and leave theelucidation
of just how to tackle the problems
that arise for future study in suitable
textbhooks.

Let us look first of all, therefore, at
causes of distortion in a diode recti-
fying circuit consisting of the usual
tuned circuit input with a resistive
diode load shunted by a by-pass con-
denser. The function of this condenser
is two-fold. Firstly, to prevent as far
as possible the passing on to further
stages of the unwanted carrier fre-
quency. Secondly, to increase the
audio output of the diode by making
it a peak, and not a mean, reading
device,

This condenser, however, is the first

point at which distortion arises. In |

fagt, any integrating condenser must
induce some distortion for the follow-
ing reason :

Consider the rectification process
during a period when the amplitude
of the carrier is increasing; 1.e., during
the positive slope of the modulation
envelope. The diode will charge the
integrating condenscr up to the peak
input value at each positive carrier
peak and this charge will leak away
during the gap before the next cycle.
The voltage across the condenser
therefore will resemble a serics of
steps, the rising part of which is
nearly vertical while the falling por-
tion will be more or less steep, depend-
ing on the time constant of the diode
load and condenser.

Now consider the same process when
the carrier amplitude is decreasing ;
i.e., during the negative slope of the
modulation envelope. The same
argument as was used abiove shows
immediately that the shape of the
audio output we have must be differ-

ent. In fact, if the time constant of
the diode load and condenser is made
too large, the rate of decay during one
cycle of carrier frequency may not be
sufficient for the voltage to have fallen
by as much as the modulation en-
velope has fallen in the same time.
When this happens, the diode is said
to have failed to “track” and quite
severe distortion must result. This is
very well known but it is not always
realised that even though tracking is
achieved, some small distortion must
nevertheless still remain.
It is easy to see that the distortion
is smallest when the ratio of the
modulation frequency to the carrier
frequency, and the percentage modu-
lation, are both small. In other words,
that distortion is unlikely to be
serious for low audio frequencies or
for low percentage modulations. As
a rough guide, one can say that RIC
must be small compared with pll
{Where R and C are the resistance and
capacitance of the diode load; p is
the modulation pulsatance and M the
percentage modulation.)
In transferring the audio component
from the diode load to the first low-
frequency amplifier, it is usual to
interpose a blocking condenser so that
the bias conditions of the audio valve
are not afiected by the carrier level at
the diode. It immediately follows,
therefore, that the load on the diode
for A.C. conditions is different from
that at D.C. conditions since the grid
leak of the audio valve is in parallel
with the actual diode load at audio
frequencies. The ratio of this A.C.
diode load to the D.C. value must be
kept as high as possible since as soon
as the modulation depth exceeds this
ratio (expressed as a percentage),
distortion sets in.
A little consideration will show that
it is impossible to avoid distortion for,
say 90°, modulation without losing
gain either at carrier frequency or
audio frequency. We cannot ask the
first audio valve to have a grid leak
greater than about [ megohm so that
to obtain distortionless rectification
for 909, modulation, the diode load
cannot exceed 100,000 ohms. For
normal intermediate frequency cir-
cuits this is rather a low value and can
only be achieved satisfactorily by
losing gain in the last intermediate
frequency transformer. An alternative
method of course is to tap the feed to
the audio valve down the diode load,
losing in this case audio frequency
gain.

CcRC 7
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...the Paragon:of-Instrument Virtues

=T

=
=~ Type TF867 excels even the best of previous Marconi
: SIGNAL GENERATORs. Its virtues are impressive both
mechanically and electrically, for design and performance
are alike superlative.
The expanding wide view scale is a unique innovation.
So, too, is the concentric terminating unit which serves
as dummy aerial, provides source impedances of 750
and 130 and shows diagrammatically the exact con-
ditions of circuit. Prominent among other features are
freedom from unwanted frequency modulation, crystal
standardisation, deep-amplitude or carrier shift modula-
tion and stabilised output level. Over the range
15 Kc/s to 30 Mc/s, output is continuously variable
from 0.4 pV to 4V : calibration indicates true artificial
signal e.m.f. irrespective of load. Full technical
information is freely available.

SIGNAL GENERATOR

Type TF 867

N\
i

INSTRUMENTS LIMITED

ST. ALBANS, HERTFORDSHIRE * Telephone: St. Albans 6161/5

30 Albion Street, Hull Western Office: 10 Portview Road, Avonmouth * Sonthern Office
109 Eaton Square, London, S.W.1 o Midland Oflice: 19 The Parade, Leamington Spa

Northern Oftice:
and Showrooms:

Speaking of operations, a suiting the weight of coil to

delicate but highly successful
one has been carried out in
striking the balance of correct-
| ly matched voice coil and
curvilinear cone for ouar new
12" loud speaker. By carefully

Gray P

12 SPEAKER

HI-FIDELITY AMPLIFIERS

A8 DESCRIBED BY D. T. N. WILLIAMSON IN W.W. MAY 1947

A8 ILLUSTRATED £1919 ©
COMPLETE RANGE USING P.X.4's, K.T.66's, AVAILABLE
P.X.25 AMPLIFIER WITH TWO SEPARATE H.T. SUPPLIES £30 10
(See April advert.)
TONE CONTROL GIVING SEPARATE CONTROL OF BASS
AND TREBLE WITH K.T.Z.63 .

WITH E.F.37's FOR HIGH GAIN
PARTRIDGE TRANSFORMERS A|

0
\
|

0

cocoeseneeeen.. £8 0 0

ALVES AS STANDARD

litustrated Brochure now available

Manufactured by

GOODSELL LTD., 40 GARDNER ST., BRIGHTON

TELEPHONE : BRIGHTON 6735 -
E "

GRAMPIAN RE

SUSSEX Wampton Road, Hanworth,

Easy Terms from

LONDON  RADIO  SUPPLY (CO., BALCOMBE,

PRODUCERS
Middx.

cone we have reduced the
peaks and secured a freedom
from break-up, while the
very high flux density of the
large Alcomax magnet
considerably increases the
sensitivity, especially in the
higher frequencies. All very
worth while as you may see,
or rather hear.

Overall diam. 12§". Depth 6".
Weight 7lb. 15 ozs. Voice Coil
Impedance |5 ohms. Fundamental
resonance 60 cycles. Flux density
14,000 lines per. sq. cm. Frequency
range 50°7,000 c.p.s. Fixing holes
4 holes :’ diam. spaced 90° on
P.C.D. 12}". )
DELIVERY FROM STOCK

LIST PRICE £6+10-0

LTD

Phone: Feltham 2657
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OSRAM MINIATURE VALVE

TYPE Z77 HIGH-GAIN PENTODE

THE 704’5/@\

IN THE PACKAGE

It is a high-gain pentoce, mounted on the B7G base
and is suitable for use in television, wide-band
radio, amplifier and electronic instrument circuits.

INTERESTING FEATURES

Small size and rugged construction make it an eminently
suitable valve for use in mobile and portable equipment.
Suitable for operation up to 100 megacycles per second.
Owing to smallness of size and Iow thermai capacity the
valve rapidly reaches a stable operating condition.

List Price 17/6. Purchase Tax extra.

Qstam £6C  Qsram

PHOTO CELLS CATHODE RAY TUBES VALVES

THE GENERAL ELECTRIC CO., LTD.,, MAGNET HOUSE, KINGSWAY, W.C.2.

33
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OFFER GUARANTEED USED EQUIPMENT AT ATTRACTIVE PRICES

Gray (U.S.A.) 20-30 watt Ampli-
fiers, 6L6’s p-p. Gram and Mike
input. Ex-W.D. With valves. As
new

8 watt Amplifiers. Ex-W.D. 6Vé's
P-P. Mike input with valves.

Avo Model 7’s. Asnew..

Avo Model 7's with lea

Avo Model 40. As new.
BC.348, converted for A.C. mains.
With valves. In very good condi-
TION  Lieieiiineriranriarenionnerneassies
Collaro Micro-gram,
with valves. As new..................
Baker 16in. P-M. Latest model. As

Latest model as new
Furzehill BFO Unit. As new . ...
Taylor 20,000 (O.P.V.). ACD:

Test Meter. Mod. 83C. Goo

cond. and working-order...
Auto Record-changer, in po

case. Crystal Pick-up. As new
Avo Valve-tester with roller-p

AS NEW....iiiiiniierriioroniiaaaas
Marconi Personal Portable Radio.

With valves and batteries. Com-

plete
Herme's Portable Book-radio.

Complete with valves and bat-

teries. AS NEW........ccooiieceiinnns
Garrard Auto-change Unit,

Latest model. Mixer-type. Not

rim-drive. Brand new, in makers’

carton

Hundreds of other items too numerous to list at Bar,
No lists and no C.0.D., cash or cheque with order. A

£io 10 o

~
o0 o © ©

°
°
o

£18 0 ©

Taylor Signal Generator, Model 655
£12

Another E.D.C.C. Rotary Con-

AS NBW  ..ieieiiiiiiieieiaaaiiirineanns [ ] verter, 200 watt... 0
Taylor Valve Tester. Latest type. Ditto, 250 watt 0
AS N@W...oiuiuiriieniaarnenaaniciiraaanas £1210 © Moving-coil Mikes, well-known
Taylor Portable Valve-tester and makes from £210 0
Test-meter, combined. Mod. 47 Vitavox K12-10. As new.... .. €410 0
AP, As new.........ccoceiiiiiiienen €20 0 O Goodman's |2in. P.M, As new...... €410 O
Taylor Valve-tester. Latest mod. Goodman'’s Axiom I2in. P.M. A
As new, 500v........iiiiiiniiiiiins 12 00 new ... €510 0
Avo Valve-test ond. Goodman's
and working order.... ... €9 0 0O P.M.s. As new £3 0 0
Evershed Vignoll’'s W b Garrard Record-Player Unit.
AS NEW ...uneeiiieermnnnernnasecaronenes £7 10 0 new. In cabinet........ccoovueeninns €8 0 0
Evershed Vignoll’'s Wee Megger, Trix Auto-Changer, mixer-type,
in perfect cond.and working-order. portable record-player with built-
b OCONNOEOCONOC0gORACANNOC00QEO0AND €6 0 O in amplifier and speaker. Asnew... £26 0 0
Evershed Vignoll's Bridge- FOUR ONLY. Portogram
Megger. As new ... £20 0 O (brand new) I5-watr A.C.-D.C.
Record Wee Megger, with leather portable amplifiers, built - in
case. AS NeW.......coeeerieneaiseasaoes 8 0 O speaker. Mike and gram. input.
Romac 25-watt Amplifier, com- Beautiful job at a bargain price...... £16 0 0
plete with Record-player. As new £22 10 © Garrard Auto-changer, A.C. type,
Romac 25-watt Amplifiers, with R.C.I. Exceptionally good con-
built-in radio. As new............... £17 0 O QILION .uvernenriinirnerrssrrronorenonss £10 0 0
B.S.R. Ampligram, Mod. AG4. Rothermel Ball-type Sound C
AS NEW . ..iniieinrieaeaeraaranaariassais £28 10 0 Crystal Mikes. As new.... £ 0
Senior Crystal Pick-ups, with Avo Minor D.C. As new.... ... £2 120
volume-control. Brand new......... £L 19 6 M.S.S. Disc Recording Unit, with
Douglas Wave-coil Winder. Play-back pick-up. Less amplifier.
Perfect condition.......ccoeeeuucennns £14 0 © AS NBW . .oiuiiiiiviiiienniaaeisiaaiaans €40 0 O
Hunt's All-wave Signal-Genera- Taylor Capacity and Resistance-
tor. Perfect condition and work- bridge. As new. Latest model...... £g 10 0
ING-0rder......oveeeurasiiimuonnenreences £7 10 O Hunt’s Capacity and Resistance
E.D.C.C. Ro Converter, in Bridge. As NeW.........coociisiiiioens gl 1o o
metal silencing-case, with radio Hunt’s Capacity and Resistance
filter-unit. 250v.—AC230v., Bridge, pre-war model. In very
50 cycles, 120 watt. Perfect cond. £200d condition .......coeeeeieriecinen £610 O
and working order .£10 10 O Taylor A.C./D.C. Minor. As new £5 0 ]

gain Prices. Please state requirements.
1l items listed are CARRIAGE PAID.

22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

THE VOLTASCOPE—A combined valve-voltmeter and

oscilloscope.

trace evpansion.

zhone_GEiRrard _4447 & 8582

A NEW B.P.L. INSTRUMENT

1 VALVE-VOLTMETER—Infinite Input
Resistance for D.C. ranges 0 to 300 volts. A.C. ranges
0 to 150 volts in 5 ranges.
OSCILLOSCOPE—3 inch screen tube provided with
balanced amplifiers for Y and X plates giving a 5 times |
Maximum sensitivity 150mV/cm.

Response from D.C. to 100 kcs.

Limited quantity available for early delivery.

BRITISH PHYSICAL LABORATORIES
HOUSEBOAT WORKS, RADLETT, HERTS.
Tel: Radlett 5674-5-6

3} inch scale meter.

Hours 9 to 6.

Thursdays 9 to .

pick-up only,

75

Trailer tybe for
Heavier pick-up.

Straight for Crystal

Lightweight for new
miniature  pick-up.

Marylebone, London, W.1

The RIMINGTON JEWEL

will bring new life to

GRAMOPHONE REPRODUCTION

% Reproduces the maximum recorded frequencyrange.

% Wear on records is negligible, the jewel is scientifi-
cally designed to follow the groove of the record
lightly and smoothly.

* Preserves the higher frequencies delicately imprinted
in the record, so easily destroyed, and reproduces
them !

% Jewel well set and angle correct.

% Contained in plastic box well packed and mounted.

% LIFE. It is not possible to state categorically the
life of a jewel point, but in the interest of quality
it is advisable to replace the jewel after 1000
playings—it is a matter of personal discretion.

+ The Rimington Jewe! has had exhaustive tests by
Messrs. W. R. Prior Ltd., microscope manufacturers,
of Bishops Stortford, who have stated that the
needles are free from blemish and perfect in detail.

% The Rimington lewel needle reveals new beautie:
in your records which you have herectofore
unsuspected.

PRICE—Most rea b The Rimington Jewe:

is the finest sapphire on the market and it
retails at only 9/9.

Order your Rimington Jewel NOW and revolutionise
your gramoph i

TRADE ENQUIRIES INVITED

4
repr 3

RIMINGTONS

Gerrard 1171

i RIMINGTON, VAN WYCK LTD., 42-43 Cranbourn St., London, W.C.2
i RIMINGTON, VAN WYCK (Mail Order) LTD., 28a Devonshire St.,
|

Welbeck 4695



June, 1919 Wireless World Advertisements

They speak for themselves. ..

qualities make

‘\ TRy vox SPeake

'sfamg e

The SSIOA 12-inch
Heavy Duty Speaker,
illustrated, offering a
frequency response from
55 to 11,000 c.p.s. and
handling 10 watts s

a typical example of
TRUYOX  workmanship.

TRUVOX ENGINEERING CO. LTD ' EXHIBITION GDS - WEMBLEY - ENGLAND

TA4

35
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Research
Routine testing
Production

serve all three

sections of Industry
THE VALVE VOLTMETER shown possesses a high degree of accuracy and covers a wide
frequency range. It is designed for botn bench use and for forward-mounting on a standard 19 in.
rack. A low-loss probe for use at high frequencies is provided. Balanced, unbalanced and differential
A.C. voltages may be measured, and the circuit is arranged to measure positive and negative D.C.
voltages. The instrument is free from drift and zero setting is constant on all ranges.

ECIFICATI RESISTANCE RANGE: 0-1,000,
SPECIFICATION 0-10,000, 0-100,000 ohms. 0-I,
A.C. RANGE: 0-1.5 V, 0-5 V, 0-10, 0-100 megchms.
0-15 V, 0-50 V, 0-150 V, Balanced, FREQUENCY RANGE: 30 c/s to
Unbalanced and Differential. 10 Mc/s with probe mounted.
D.C. RANGE: 0-5 Vv, 0-50 V. 10 kc/s to 200 Mc/s with probe
0-500 V. unmounted.

ELECTRONIC INSTRUMENTS
and INDUSTRIAL EQUIPMENT

3 |
70? 00| Mearons
§rRips 611 0 |0) Fones pus | |
40 each of L & SOCKETS |
three types
" T4 mre 3 PR3
g XA 1204 4 saoh ewisoh wrers - 010
A A /. 1.’:‘31:,1m;,’§° st pECIEN 5 o ||
Poat 6d. s Vanel- Rt ol Poet 64, [
. ; ~
@) Dok | DeLixe LF TRANSFORMERS |
e o /4 Ex-US Army - Brend mew sets of five traneformers '| |
| |

£ i de
MOUNTINGS .::pr&‘.m 15 '14. 28 ;-:m:s v?r?nbl?‘u-ﬁgivsny
IPT4 diode ooupling, and IPTS disoriminater.

»-;_'gﬁ“ e EE’T {i{f | POTENTIOMETER

Post 64 Co
. “ Disoriminator This wire-wound linear law potentiometer is available in a
axmuc ¥ 1rm4 (113} L number of resistance values.
Diode .
STAND-OFF ooupling @ CONSTRUCTION. A moulded body carries the spindle,

fixing bush, potential brush and connection tags.

@ RESISTANCE. This is wire wound on a flat strip and
fitted after winding to the moulded body.

® BRUSH. A well-sprung and insulated brush gives good
! contact and smooth action under all working conditions.

@ RESISTANCE VALUES. Standard values available from
10 ohms up to 80,000 ohms

® WATTAGE. The maximum dissipation over the whole
resi ce is § watts conti

@ FIXING. A bush is provided for one-hole fixing on
panels up to Y in. thick.

INSULATORS
§; bign, Less 24# nar i, he) @

wroue 5l | Seg S {35

0 a1t At 67 | Wtk il peet free

UH.E Rony more bargains in Ganst Gt {
AERIALS Fres on reguest.

L .| o .

SR Ganr
G3cas

ded
2% ausk Glev1 | .
37(,.5/- Sowckists for DEMCO + WODEN - E0OYSTONE | | TAYLOR ELECTRICAL INSTRUMENTS LTD

t Port 67 RAYMART + 8] » LEWCOS+ WHARFEDALE Etc, 419.424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND
) Telephone SLOUGH 21381 (4lines) ® Grams & Cables TAYLINS, SLOUGH
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Government Surplus — Immediate Delivery from Stock

EX-R.A.F. CINE CAMERA.

Type G4sB

To take 16 mm. film. VFixed focus lens apprcx
5 em., {/3.5. The illustration shows loading
chamber partly open. In metal case. Dimen-
sions 12 = 3} = 2m. With 12 wv.

motor drive oo £3
Spare small 24 v. Motors for above, 89.

10-VALVE RECEIVER Type R. 1355. Containing 8 8P41, 1 VU120

and 1 5U
Type 24.

4G

R.F. unit Type 25.

in wood translt case

valves, comnplete with 3.valve R.F. unit
Useful for Television
20-VALVE RECEIVER Type No. 3515.
for Television sound or vision when used in conjunction with
Contains the following valves: 10 SP6l,
5 EF36, 3 EBC33, 1 EB34, 1 Mazda 832, relays, condensers,
resistances,etc, Brand new In metal case and supplied

52 /’6

Includes strip suitable

£3.12.6

The R.F. Unit Type 25 sultable tor use with the above and for
other television purposes i 22/6 extra.

SINGLE ELEMENT SLIDING
RESISTANCES
Super quality, heavy
14 ohmas, 5 amps. 17/6.
BLOWER MOTO! 80 v. 50
cycles, A.C. only. 15/-.
METAL RECTIFIERS, 620 v.
at3mA. Isin.dong .... 8/8
CO-AXIAL CABLE, 75 ohms,
perdoz. yds. .......... -
| FIVE-WAY RUBBER COVER-
ED CABLE. Suitable for
all purposes. Per doz. yds. 8-
Ex-Gorvt. 1001t. COPPER
AERIALS, ehonite chain insu-
lators, 30ft. guy rope. ... 3

duty.

CHARGING BOAROS. Control Panels Obly
24 v. 1,260 watts. Includes five 13in. moving
coil anuneters (1, G-40 a., 4, 0-15 a.y. One
moving coil voltmeter 0-40v. Five heavy duty
sliding resistances, etc., complete in Metal
case as shown with fold-back doors. Size
18 x 17 x 8}in. Offered at less than half

the component vatue. Price
Carriage extra A £4.19.6

NEW 3-VALVE AMPLIFIER PANELS

With three IT4 valves, condensers,
New spare valves for above §/- each. 15/-

EVER READY 5-VALVE AC/DC PORTABLE
SETS (ltiocondliﬁonad). Two wavebands,
short and medium. For callers

NN o iuuevesionssael ssssasasaseisssssses %-12-6

$.G.BROWN'S ADJUSTABLE HEADPHONES
High resistance.
dition.

TELEPHONE LINE OR UNI-
SELECTOR SWITCHES

]

= Used
S-bauk, 20/-; 6-bank 25 -

1790k H.P. MOTORS, Double-

anded  spindles.  220-280 v,
These motora are new, nol
lue conversions amd  are

| le for 16 mum. projectors
and many other purposes.
A0./DC., with feet o
A.C., without feet
ELECTRO MAGNETIC COUN-
TERS. Ex-(i.P.O., every one per-
fect, electro-maguetic, 500 ohm
coll, counting to 9.999, operated
from 26v.-50v. D.C. many indus-

| trial and donwestic applications.
MOVING
PHONE ...........

| U.8. ARMY MIDGET LIGHT-
WEIGHT HEADPHONES. 200

3-VALVE R.F. AMPLIFIERS
V.H.F. Type 24. 1050 mc/a.
Complete with

120v. 600 mA. Will charge trom 6 v.
accumulator ..

67/6

ohma. Suitable for  Deaf
I\ )o00060008005000600 15/-
3 8P41 valves,
| 1n metal case. Slightly used but
in perfect working order.
| Plus carriage & pkg. 1/6. 10/8
NEW. LATEST
COVERED WIRE.
Black, by Armaduct.
yard ok .. ..o e .
VISION UNITS, Model 6A.
| Consisting of 6in. diameter
ElectrostatilcC.R.tube, 7 valves,
includin, four EF5¢, potentio-
meters, resistances and other
A880C! components. in
etal cabinet 14 x 8 x 7§in.
These units are i perfect condi.
tion. Carriage Paid.. £3.10.0

PLASTIC

Red or
Low
68

|

canse, size 12 x 4 Con-
tains A.C. Reiay,
Alarm FReiay, ete.....

Carr. 1/6 H

SMALL SLIDING RESISTANCES |

AZIMUTH RELEASE RELAY. |
In glasefronted, cast aluminium
2in.

SELF-ENERGISING TABLE MICROPHONE
& HEADSETS (Sound Power)

The microphone is mounted on
a fully adjustable stand with
on-off switen. No batteries or
current required to operate.

Ex-Admiralty. Finest quality.

Soitable for Voltage Controls, 12 6
Speed Regulators. 50 ohms, | UNUSED IN CARTONS ...............

1.5 amp. l' i 6in. » 4

[, 2 EHILLID ocosaa 86| R1155  10-VALVE _ COMMUNICATIONS
CATHODE RAY TUBES, Ex- RECEIVERS. ONLY A FEW LEFT.

Govt. 6in. VCR97 27/8 ; 6in.
VCR517 22/6.

Ex-ARMY TEST SET-NEW
Type Demolition Mk. 1.
For clrcuit  continuity
general testing. In hard wood
CalTying case 42/-

Type 1154. AIRBORNE G.P.
TRANSMITTERS. A few only
to clear.

Complete with 4 valves. Fre-
quency  coverage: 500 Kke/s,
200 kes/, 10 me/s. 3 me/s.
2.35 me/s, 8 mefs, 2.5 we's.
Power input 1,200 v., 200 m a.
H.T. 6 v. 4 amp. L.T. Chassis
alze, 15in. 13in. X 8fin. 1o
netal cabinet, easily adapted for
Amateur use. Less Dower
Pack. (Nee May issue for

{llustration.)

Carr, & pkg. 10,6 ext. £10.10.0

EX-GOVT. TELEPHONE HAND-
SETS (Sound Power)

\¥* &7
N
New stock.  Self-energising.

Needs no hattery or current.
A illuntrated 76

ROTARY CONVERTERS
Input 24 v. D.C. Output, 230 v,
50 cycles. 75 watts. In a
cabinet. Size 18in. x 12in.
deep x l4in. high.

Carriage paid .

CALL and INSPECT
our stock of
SPECIAL
ADMIRALTY
Transmitters,
Receivers, etc.

PLEASE NOTE

All  carriage  paid

unless

@ Carriage charges relate to Britizh Islesonly. @ We
do not is§ue lists or catalogues. @ ‘e have hundreds |
of items m.stock too nutuerous to list, so when in Town

pay us a visit.

and |

[
otherwise stated. ‘

These sets arc as new Freq. range 7.5 me s,
75 ke/s in five wavebands. Complete with
10 valves, including magic eye. Enclosed
in metal case. Every receiver is aerial tested.
Complete with Power Pack and L.oud speaker,

for A.C. mains 200-250 v. Carr. £14
paid. (See May issue for illustration.)
FREE with cach receiver ! Complete circuit,
description and niodifications for civil use,
reprinted from " W.W."? July, 1946,

PHOTO-ELECTRIC CELLS
Type G818
These cellsare the gas-filled
type with caesium Cathode.
Made by Cintel. Minimum
sensitivity 100\ /lumen,
working volts 100 D.C. or
peak A.C. Projected
cathode area 16 sq. cm.
Suitable for 16 mm. Home
Cinema Talkie espuipment,
Salety Devices, Colour and
Photo  Matching, Burglar
Alarms, Automatic Count-
ing, Door Opening, ete.
Brand uew in
original cartons... 42 16
R.A.F. 6-VALVE SUPERHET RECEIVING
UNIT No. 25

897

StRUL A

S1aEma 1ect vi6ton

Easily adapted for short-wuve reception for
home use. Contains two EF36, two EF39, one
EK32, one EBC33 valves, condensers, resist.
ances, ete. Free circuit diagram, 9in. X 19in.,
showing all components. supplied with 25/

each set.  Diagram free with set. /-

_—_—___——————_—__—"
LONDON CENTRAL RADIO STORES, 23, LISLE ST. (Gerrard 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m.—6 p.m.
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« CONSTANT VOLTAGE -
POWER SUPPLY UNITS

NEW SERIES 101

Our new Laboratory Power Supplies, Series 101, are
based on our well-known Model 10i-A, but incor-
porate a aumber of improvements and refinements.

OETAILS ON REQUEST.

ALL-POWER TRANSFORMERS LTD. |

8a, GLADSTONE ROAD, WIMBLEDON, S.W.19
Tel.: LiBerty 3303.

THE HEIGHT OF EFFICIENCY '
IN LONDON OR BIRMINGHAM

WOLSEY @

TELEVISION AERIALS !

|
From Single Dipale model to the Triple Refiector model
illustrated, every WOLSEY Tele, Aerial is the most
efficient of its type Fifteen years specialisation is
behind them.

l

THE FIRST AND MOST SUCCESSFUL = | | \ |
TRIPLE REFLECTOR ARRAY T /‘h--%
|
|

giving increased gain for ¥ringe areas. [

WOLSEY TR/MIL. Half Wavelength Dipole with | |
three Reflectors spaced at jth waveiength for {
London, § length for Birmingh: Reflector
elements positioned in a parabola. Constructed of
steel tubing, zinc plated, Duralumin Rods with
Polythene V.H.F, insulators and P.V.C, warerproof
bushes. Weight only 54lbs. As illustriced, £6
list price,

|

)
= ).

et

One of our fully equipped Yars available for the in.tal \*

Jation of all our eight types of Aerials in London ond

Birmingham. g T \q
SEND FOR BROCHURES N

WOLSEY TELEVYISION LTD,
75, GRESHAM RD., BRIXTON, LONDON, S.W.9 |
Phone : BRIxton 6651/2 Established 1934 l

Mapestic Winding Co

Suppliers of ““To Specification

Components” to  Research

boratories, Universities,

Local Government Authorilies,
elc,

Rewinding and Manufacture
of Transformers, Coils, Chokes,
etc., to the trade.

NEW TRANSFORMERS

We have a 48 HOUR service for the supply of ALL types of
transformers, chokes, etc,, to technical press or your own
specification, All components are finished in silver grey and
chrome, and can be arranged for any style of mounting. Standard
components list available on request.

REWINDS

our 28 HOUR rewind service has been used for many years by
traders and service engineers throughout the country and has been
built upon recominendation. You should avail yourself of this
unrivalled service, which includes the supply of price lists, job
cards and ready printed address labels, which we shall be pleased
to forward upon request.

We are always prepared to modify, or wind to specification,
existing components,

All popular mains replacemernt bobbins available ex-stock
Comprehensive price list available on request.

180, WINDHAM RD.,

1, BOURNEMOUTH,
2, HANTS,
S 1 N
v A (o A
A
Guaranteed Guaranteed
Producc Rewind

(’,9 c\)
e

LAMINATIONS

FOR
All Radio and Electrical Uses.

In Silicon, Dynamo, Intermediate
and Transformer Qualities.

Permalloy, Mumetal, Radiometal.
Screens for all Electrical Uses.

Transformer Shrouds
for 35 and 74 Lams.

General Precision Engineers.
Heat Treatment.
Sheradising to the Trade.

Electrical Sound & Television Patents Ltd.

12 Pembroke Street, London, N.1. —

TERminus 4355
2/4 Manor Way, Boreham Wood, Herts. — ELSTREE 2138




June. 1049 Wircless World

6F33

RATING
Heater Voltage (volts) ... Vh 6.3
Heater Current (amps) ... Ih 0.35

Maximum Anode Voltage (volts) ... Va(max) 250
Maximum Screen Voltage (volts) ... Vg2(max) 250

Mutual Conductance (mA/v) o Bm * 4.35
Inner pt ... ... Hglg2 * 38
Maximum Anode Dissipaticn (watts) pa(max) 2.5
Maximum Screen Dissipation (watts) pg2 0.8
Maximum Potential Heater;Cathode

(volts DC) i . ... Vh-k(max) 100

*Taken at V,=200v ; V82> -100v ; Vg|:=—l.5v; Vg3—»0v

8 Vg2
tie 8—v—| with I, constant
g

Advertisements 39

The Mazda 6F33 is an indirectly
heated screened R.F. Pentode on a B7G
base. it has a sho-t cut-oft Suppressor Grid
characteristic which makes it particularly suitable for
use in Modulator, Variable Reactance and Timing
Circuits. In order that the Suppressor Grid may be
driven positive, a diode has been tied to this grid.
List Price 17/6d.

Further details will be supplied on application to the Radio Division.

D)

OWAN

MAZDA

RADIO VALVES AN

D CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC CO. LT

D., 155 CHARING CROSS RD., LONDON, W.C.2

RAI30
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Why you should use . -

T Maximum “Wetting"' Capacity.

6 Residue sets hard, is non-
corrosive, :nd of high dielectric
strength.

2 Accelerated Fluidity.

3 Moderatesoldering bit temper- 7 No harmful fume deposits.

atures. 8 Continuous, unvarying core. |

4 Mechanical bonding and perfect

T 10| 9 Even distribution of activator
Electrical conductivity ensured.

in core. |
10 Approved by Air Ministry and |
General Post Office.

5 Minimum amount of solder
used per joint,

Supplied in a wide range of Gauges and Alloys on | Ib and 7 Ib reels, works
coils, or as required. Prices on application.

Sole Manufacturers *

H. J. Enthoven & Sons, Ltd.

89, UPPER THAMES STREET, LONDON, E.C4. !
Phone: MANsion House 4533. Works: Rotherhithe, Croydon, Derbyshire,

Our Silvered Mica Capacitors are made
in all values between 3 pF and 7000 pF.
Our aim is to supply these Capacitors
with the smallest possible dimensions,
and we have a range of 7 sizes which
allows us to offer for almost any capacit-
ance a ““made-to-measure”’ type.

STABILITY RADIO COMPONENTS ™

14, NORMAN'’S BUILDINGS,

CENTRAL STREET, LONDON, E.C.] {
Telephone : CLErkenwell 5977

Wireless World June, 1949

THE SOUND MAGNET £35
TAPE RECORDER & PLAYBACK EQUIPMENT

Records on plastic tape, 30 mins. programme. Instant
playback with 6év. P.P. Amplifier. Handsome cabinet
with internal speaker. Records permanent, or erased,

simplicity in operation, certain results.
Full details on the S.M., send 24d. stamp.

GENERAL LAMINATION PRODUCTS LTD.

8.M. Dept., 294 BROADWAY, BEXLEYHEATH, KENT

FOR THE
RADIO SERVICEMAN
DEALER AND OWNER

The man who enrols for zn I.C.S.
Radio Courselearnsradio thoroughly,
completely, practically. When he
earns his Diploma, he will KNOW
radio. We are not content merely to
teach the principlesof 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.

Write to the 1.C.8. Advisory Dept. stating your
ts. Our advice is free.

requir
OCOOEOOCOA0O You may use this coupon.......... Oea0

INTERNATIONAL CORRESPONDENCE SCHOOL Ltd.
DEPT. 38, INTERNATIGNAL BUILDINGS, KINGSWAY, LONDON, W.C.2
Please explain fully abeut your instruction in the subject marked X.
Complete Radio Engineering Radio Service Engineers
Radio Service and Sales Advanced Short-Wave Radio
Elementary Electronics, Radar, and Radio
And the following Radie E xaminations:—
British Institution of Radio Engi ]
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wi ireless Operators and Wireless Mechanics, R.A.F.
Students for Examinations are coached till  successful,

AgBuceuunna

1.C.S.

Name. .eususenscunsssnessccsesrssssssasssscanns

(BLOCK LETTEKS PLEASE)

Address ssesesusncenicasncusucncucsascsicuncasasscassansns
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The most outstanding value ever offered!

BAFFLE

®§ Jo179774/ SPEAKERS

with a unique combination of
features ncver before possible

In this new range of best-sellers, we have utilised to the full our 25 years’
experience of radio reproduction, After twelve months of intensive
experiment, we proudly present the finest speaker value ever offered —
made possible only by the fact that every operation is carried out in the one
organisation. Compare these baffle speakers with any other make on the
market: compare their reproduction—their appearance—their price. There
can be only one verdict, and we are confident of what that verdict will be.

INCORPORATING REMOTE CONTROL

These speakers are identical in appearanze, but ** Beaufort " and
** Bristol "’ have push-button remote control, which, in conjunction with
the exclusive Whiteley ** Long Arm '* enables radio to be switched on or
off from the speaker. All are fiuished in highly polished walnut veneer.

Withour With

. BEAUFO'}T Y Trans- Trans-

Size 123" x 104" x 3!” Permanent magnet former Sormer

type s_peak;.r (die-cast unit). 6" diameter,
Capacity watts. Constant impedance

volume controf. 67 6 75;"

® BRISTOL .

Size 103" x 93§ x 3}". P.M. Unit 6"

Calpacity 3 FEE Constant  impedance 53/6 59 6 * ASK YOUR

volume control. / N
® BEDFORD 396 4506 LOCAL DEALER TO .

Size 93" x B§” x 34", P.M. Unit 5", Capaci /

2?3:3:5.‘ éo:aplgete with V:IIL:me con:f:f."’ NO PURCHASE TAX DEMONST RATE
WHITELEY ELECTRICAL RADIO cCcoO. LTD * MANSFIELD ' NOTTS

THIS NEW

N WEfd SIGNAL GENERATOR
: COVERS

1 100.... .. 160
| Kc/s TO Mc/s

MODEL 65C. This new mains operazed Signal Generator has been
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A rugged and highly efficient Motor,
giving an amazing performance at an
economical price. It will stand heavy
overloads, and for intermittent ratings
is capable of giving up to twice the

above power.

Carefully tested for balance, and
individually put through a Silent Room
test, this motor is ideal for Gramophone
Motors, Wire and Tape Recorders, Fans,
Motion

Displays, Switch Movements,

Timing Mechanisms, and many other

applications. List Price 25/-

SPECIFICATION

200-220/230-250 volts, 50 cycles.  Other
voltages and frequencies available. Under
30°C. Rise. Continuous rating.

Stack Thickness 0.675" 0.875"
Watts (Light) 17 2]
R.P.M. (Light) 2750 2750
Starting Torque (in. ozs.) 1.7 2.3
Full Load Torque (in. ozs.) 2.0 3.0
Full Load R.P.M. 2000 2000
Weight 1.71bs. 2.31 Ibs.
Shaft Dia. 0.1875" Steel Centreless Ground.
Bearings : Graphite Bronze Oilless type,
Self Aligning.

Rigid Diecast Bearing Brackets.
Impregnated Layer Wound Coil.

Vacuum

Birmingham Sound Reproducers Ltd.

Claremont Works, Old Hill, Staffs. 'Phone Cradley Heath 6212/3.
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It is well known that
line time base ampli-
fiers produce very
high voltages across
the output trans-
former during the
fiyback : the utiliza-
tion of this pulse to
pravide an E.HLT. supply is most economical and, for
direct-viewing tubes, gives a simple and satisfactory
solntion. It is desirable that the source impedance shall
not be greater than 5 MQ and voltage doubling, which is
also more expensive, is therefore excluded.

Since the energy stored in the inductive components at
the beginning of the flyback is largely determined by the
scan requirements of tke deflector coils, the E.H.T. voltage
developed is controlled by the stray capacitances across
the transformer. These are therefore reduced by using
air as the diclectric medium between the high-voltage
windings and the laminations and also by choosing a
lamination with a sufficiently large window to allow good
spacing. This also inereases the insulation of the windings.

Fig. 1 shows a conventional line time base amplifier
cireuit, modified for E.H.T. generation. It will be noted
that an inductor L1 has been added to the conventional
resistance-capacitance damping circuit. Its effect is to
oppose the build-up of current in the damping resistors as
the beginning of the flyback, thus reducing the dampi g
and giving a higher pulse voltage. Subsequently, it tends

HORIZONTAL FORM

—C 330V+

LINE DEFLECTOR
COILS 6-3mH

€3 100pF 7kV. DC wkg.
R3

6-8kV.
£80KA

PICTURE WIDTH

—0
77T
FIG. |

LINE TIME BASI. AMPLIFIER Ia=75mA Ig;=17mA.

to maintain the current and increases the effectiveness of
'the damping resistors during the later part of the flyback.
The rectifier (EY51) is connccted to an overwind on

alves and their applications
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E.H.T. FROM THE LINE TIME BASE FLYBACK

the primary of the output transformer. The overwind
reduces the contribution of the output capacitance of the
EL38 to the total cflective capacitance across the whole
winding. It also increases the flyback time, which, with
the low capacitance, would be unnecessarily fast and
thereby minimizes the losses in the magnetic circuits.
The value of the reservoir capacitance C3 may be as
low as 100pF and the capacitor is connected so thats

ST ]
~—
(k:?o i_’.L_ ———
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REGULATION CURVE of E.H.T. SUPPLY

while the EY51 is conducting, a negative-going pulse from
the secondary winding is applied to the low potential
plate. This increases the D.C. voltage across C3 but
necessitates a resistor R3 to prevent the capacitance of
the C.R. tube from shunting the deflector coils.

It is important that the EL38 be rapidly and com-
pletely cut-off from the beginning of and throughout the
flyback. Cl and C2 hoth help to achieve this. Cl feeds
back a negative-going pulse from the deflector coils;
C2 increases the grid-cathode potential during the flyback
by temporarily removing the negative feed-back.

—
Mullard|
A

Reprints of this report from the Mullard Laboratories, together
with additional circuit notes and full transformer winding data
can be obtained free of charge from the address below.

MULLARD ELECTRONIC PRODUCTS LTD.
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HOUSE, SHAFTESBURY AVE., W.C2
(MVMen)
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Radio Polities

VER since we published the Copenhagen

Plan list of broadcast frequency allocations

for Europe in our issue of November 1948,
readers have deplored the fact that politics were
allowed to enter so largely into the making of
decisions that should be influenced mainly by
technical considerations, geography and distribu-
tion of potential listeners. In most of the letters
written on this subject it is suggested that sooner
or later those countries—in particular Germany
and Spain—that have been given unfavourable
allocations will encroach on channels belonging to
other countries and will become, in effect, ether
pirates. Spain, we are reminded, was given two
clear channels under the still-born Montreux plan,
but is now to have none. According to a corre-
spondent, the number of receivers in use has in-
creased five-fold since 1939. Germany, consider-
ing the high listener density of pre-war days, is
almost certainly in an even worse position.

N the sphere of short-wave broadcasting inter-
national co-operation has apparently been
similarly bedevilled by political differences,
though it is as yet too early to comment on the
outcome of the International High-frequency
Broadcasting Conference at Mexico City. We may
be permitted a sigh in recollection of the ‘‘ good
old days”’ of 1938 and the Cairo Convention. We
were proud of the fact that radio men could then—
in a world already riddled with political jealousies
but probably more civilized than the present one
settle their problems on a predominantly
technical and rational basis.

As recent international deliberations on radio
matters have had such an unfruitful outcome it is
perhaps inopportune to press for discussions at a
higher level than hitherto on the possibilities of
untformity in television for Europe, or at any rate
for Western Europe. But no country except
France has so far made a definite statement on the

standards to be adopted, and it would be a counsel
of despair to say that nothing can be done to
devise means of bringing about some measure of
agreement on matters that are bound to influence
the healthy growth of television.

W'E are reminded of the present unsatisfactory

state of affairs by reading an article in La
Radio Frangaise by the outspoken and often pro-
vocative Editor, Marc Chauvierre, who ventures
a farecast of the television systems to be ultimately
adopted.” They are: 819 lines for France and per-
haps Belgium and Switzerland ; 625 lines for Eng-
land, Sweden, Norway, Denmark and Western
Germany ; 525 lines for Italy ‘“ which is equipping
herself with television under Marshall Aid,”” and
possibly Spain.

With the details of this forecast we obviously
cannot agree, if only for the fact that 625 lines has
limited acceptance in England as an export
stanidard only ; for home consumption we are com-
mitied to 405 lines for some years. However, we
do agree that, failing some effective action,
Europe may well find herself saddled with a
diversity of standards which will make exchange
of programmes difficult or impossible and will
make international trade even more difficult. The
organizing of services in neighbouring countries so
as to avoid interference is also a matter that calls
for international discussion.

We are still in agreement with M. Chauvierre
when he goes on to press on economic grounds for
a standard of moderate definition ‘‘ of the order of
500 lines "’ for domestic—as opposed to cinema—
use. Kurope cannot afford to experiment in costly
elaborations of doubtful value.

Radio in all its branches—not excluding the
visual-range frequencies—is a truly international
matter, and its growth will certainly be hampered
i effective international co-operation in its organ-
ization is lacking.
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CATHODE-RAY TUBES FOR TELEVISION

Operating Conditions v. Picture Brightness

By HILARY MOSS, Ph.D., MBrit.l.R.E. (Chief Engineer,

In this article answers are given to two problems which are often encountered

in television. The first is :

In a given television system with a constant number

of lines, what increase of c.r. tube voltage is needed to maintain constant bright-
ness as the screen diameter is increased assuming (a) constant resolution at the

screen and (b) constant spot size !

The second problem is :

What increase of

tube voltage is needed with a given tube to maintain constant brightness as the
number of scanning lines is increased, the frame frequency being unchanged ?
In these, as in all cathode-ray tube problems, the solutions depend on the

assumptions made.

In the first part of the article it is assumed that the neck

diameter is variable and answers are given depending on whether the beam

current or cathode loading is constant.

The methods are then extended to

cover the case of constant neck diameter.

HERE is a wide-spread im-

pression that the cathode-ray

tube designer lives in an
atmosphere of Hamiltonian mech-
anics, phase space, Liouvilles the-
orem and the Principle of Least
Action. These abstruse matters
have a part to play in the higher
realms of the subject—into which
the author has never yet pene-
trated—but it is surprising how
much can be done by a combina-
tion of logical thinking, simple ex-
periment and fourth-form algebra.
Broadly speaking, the higher
branches of electron optics are
called into play only if we seek to
design from first principles. This
task calls for superb mathematical
ability and is, in any case, of
doubtful practical value owing to
the manipulative difficulties which
arise.

On the other hand, if we are
content to design by reference to
existing practice, then an enor-
mous simplification can be made.
1t is possible to set up simple but
far reaching relationships between
the 7elative characteristics of
various types of cathode-ray tube.
Therefore, if the absolute charac-
teristics of one tube—the refer-
ence tube—are measured, the
absolute performance of the other
tubes can be computed from the
relations established.

The simple laws relating the
performance of one tube to
another are, of course, approxi-
mate only and so the method has
one fundamental limitation. It
is necessary to be careful not to
extrapolate too far or the predic-
tions made inay be seriously in
error. It is also important to have

sufficient appreciation of the phy-
sics behind the phenomena which
the laws illustrate to be fairly sure
that discontinuities in the nature of
the laws are unlikely. For ex-
ample, in the case of brightness/
voltage curves we must be sure
that any extrapolation made does
not extend into the region of
‘“screen sticking.”’

The sketches of Fig. 1 show
diagrammatically the basic form
of a typical television c.r. tube
having a triode gun and designed
for magnetic focusing and deflec-
tion. As shown at (a), the elec-
tron beam is generated in the
tride T, focused by the lens F
on to the scheen at S and de-
flected by the coils D.
The lens F may be either
a permanent magnet, or
excited coil, or a combina-
tion of both, In an elec-
tron-optical sense these
distinctions are of no
account whatever, pro-
vided that in each case the
lens is capable of handling
the maximum beam dia-
meter (i.e., that at ‘' full
white *’) without appre-
ciable aberration.

Fig. 1. The general form
of a typical magnet c.r. tube
is sketched at (a) and an ex- 7
aggerated view of the elec-
tron beam at (b). In the
latter the crossover is at T
and the magnetic lens at XY. T

An elaborated view of the elec-
tron trajectories is shown at (b)
but with the beam width greatly
expanded for clarity ; k is the cath-

Electronic Tubes, Ltd.)

ode surface (usually plane), g is
the grid or modulator and a the
anode. These three elements con-
stitute what is usually known as
the ‘' triode.”” The anode a is
normally joined to the graphite
wall-coating of the tube. It some-
times contains a second orifice
which serves to trim the beam,
so preventing the width of the
latter from exceeding a defined
value. Alternatively in some con-
structions the electrode a is
omitted entirely and its place
taken by the coated walls of the
tube. Although these variations
affect many of the details of ‘the
operation of the whole gun, they
do not affect the basic arguments
presented in this article.

The full details of the operation
of the triode are immensely com-
plicated, and even today are not
fully understood. Luckily for our
purpose we do not need to enquire
too closely into them. It is suffi-
cient to accept that the fields in
the triode generate a conical beam

Fi_

(a)

>

\

e
|
|

(b)
of electrons as indicated in Fig.
1 (b) which appears to emerge
from a small area marked T and
usually referred to as the ' cross-



June, 1949

over.” This crossover is the object
which the focusing lens F images
on the screen S. For simplicity
this lens is assumed to be infi-
nitely thin and to act at the plane
XY. Since the field of the lens
has an appreciable spread along
the axis of the gun this assump-
tion is not strictly accurate but
the subsequent working is in no
way affected.

It can be shown that owing to
the Maxwellian velocity distribu-
tion in the electrons emitted from
the thermionic cathode k, the
edge of the crossover is not
sharply defined. In fact, detailed
analysis shows that to a close
approximation the electron-den-
sity distribution in the crossover
has the form shown in Fig. 2—u
curve of Gaussian shape.

Physically speaking this meuns
that if we are to speak of ' cross-
over diameter '’ it is necessary to
define a convention which will
give this phrase a meaning. The
most satisfactory mode of doing
this is illustrated in Fig. 2. A
straight line is drawn parallel to
the X axis at some arbitrary per-
centage of the maximum and the
crossover diameter is then defined
as the distance XY. The exact
percentage is not important, being
largely a matter of convention but
a common value is 20% if precise
quantitative measurements are
being undertaken. However, such
measurements are extremely diffi-
cult and are rarely made.

The lens F merely serves to
image this distribution of elec-
trons on the screen S. In general
the scale of the distribution will,
of course, be different just as in
light optics. In this discussion,
incidentally, it is assumed that
there are no lens aberrations and
that space charge is negligible. If
these postulates are not satisfied
the shape of the distribution at
the screen will not be the same as
that at the crossover.

It is unnecessary here to enter
into any discussion whatever as
to the effect of deflecting the
beam, since for the moment the
ratio beam width/deflector-coil
size, the shape of the deflector
coils, and the maximum scarning
angles will all be maintained con-
stant. Manipulation of the various
relationships in television-gun de-
sign become appreciably more in-
volved if these conditions are not
satisfied.

Many problems connected with
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the picture size and brightness
can be solved by the application
of the laws stated in the following
five postulates. It is unnecessary
to show here how these are de-
rived, but in order to indicate the
reasoning behind them some
account is given in the Appendix.
These postulates are: (1) If all
dimensions of an electron-optical
systemn are multiplied by %, all
applied voltages being held con-
stant, then the total current flow-
ing is unchanged and the shape

This Gaussian curve shows
the electron density p in a cross-
section of the beam at the cross-

Fig. 2.
over.

of the trajectories i also un-
changed, although on a scale &
times as large. In other words
the systems transform perfectly—
all angles being unchanged. This
statement is absolutely exact if
the electrons of the system start
from rest and applies even in the
presence of space charge. (z) In
any electron-optical system of
constant geometry, if all electrode
voltages are multiplied by %, and
all magnetic field intensities by
vk, the electron trajectories are
unchanged. This statement is
again absolutely exact if space
charge is neglected and the elec-
trons in the system start from
rest. (3) If the average current
density at the screen is kept con-
stant, the screen brightness is pro-
portional to some power of the
electron voltage ; i.e., to the velo-
city of impact. It is proportional
to V7 where V is the anode volt-
age of the tube. In this statement
it is assumed that the integration
time for determining the average
current dénsity is too short for
flicker effects to be noticeable.
(4) If all anode voltages in a tube
are multiplied by k, then the spot
diameter is mversely proportional

to vk. This is an approximation _
only but is a good one, especially-

if the beam angles ir the gun are
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maintained constant by making a
corresponding change in the grid
voltage whenever the anode volt-
ages are changed.

(5) If two triodes, physically
identical except for their cathode
grid spacings, are operated at
different anode voltages such that
their cut-off voltages are equal,
then to a fairly close approxima-
tion the modulation characteristics
both in respect of current and
beam angle, are identical. The
cut-off voltage is, of course, the
grid voltage for which the anode
current just becomes zero.

Provided that the beam current
is kept constant these postulates
enable a number of important
practical problems tp be solved.
One common one is: Snppose that
we have a certain tube, tube 1,
with 2 certain screen diameter,
what operating voltage will be
needed for another tube, tube 2,
of k times the diameter if the
brightness and resolution of the
picture are to be unchanged?

Using subscrips 1 and 2 to refer
to conditions in tubes 1 and 2,
from postulate (3) the surface
brightness of the original tube is
proportional to V,»/A, where A
is the screen area, and the surface
brightness of the derived tube will
be V,n/k*A. lence for equality
of screen brightness it follows
that

V,a=kVin o L (1)
where 7 is a constant (sce Appen-
dix).

This equation (1) satisfies the
condition aintaining constant
brightness. We next investigate
the spot size. The original spot
diameter, using postulate (4), is
proportional to 1/vV, and the
spot diameter on the derived tube
will be proportwnal to1/vV, but
we require to have an arbitrary
control over the spot size inde-
pendent of that imposed by postu-
late (4). This is most simply done
by using postulate (1) and multi-
plying the linear dimensions of
the triode only by A. Thus the
spot diameter of the original tube
is proportional to 1/+V, and the
spot diameter of the derived tube
is proportional to A/ v V,. But we
require constant resolution at the
screen (i.e., the same ratio of spot
diameter to screen diameter in
both tubes) so that on the derived
tube with a screen diameter k&
times as large as on the reference
tube, the spot diameter must also
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be & times as large as on the refer-

ence tube. Thus we derive the
equation
AINV,=k[yV, (2)

which gives us freedom to adjust
the spot size appropriately.
Solving (1) and (2) gives us
A=kQ+1/m)  which defines the
linear scaling factor for the triode.
In order to make the modula-
tion characteristics of the two
tubes identical we now merely
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the cathode/grid spacing of the
derived tube so that it operates
at the same cut-off voltage as the
reference tube (to a close approxi-
mation the cut-off voltage is in-

versely  proportional to the
cathode/grid spacing). Thus the
problem is completely solved.

Taking a numerical example, sup-
pose we wish to double the dia-
meter of the screen, then assum-
ing the index » equals 2, which

.is a good average value (see Ap-
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all the dimensions of the tube are
multiplied by 2 except for the
triode which is multiplied by 2.83.
From postulate (4) the anode volt-
age is multiplied by 2. This will
result in a picture of twice the
linear dimensions and of the
same surface brightness, the volt-
age of the tube being doubled.
The spot size is also doubled so
that the resolution is unchanged.

If, instead of making the spot
size proportional to the screen size,

employ postulate (5) and adjust pendix), it follows A=2%% Thus we decide that the spot size must
No. of lines multiplied
Basic Operation Screen diameter multiplied by k by n. Tube dimen-
sions constant
. All linear dimensions of bulb, neck and -
Secondary Operations scanning coils multiplied by % | Triode only scaled
| o - N I |
PR 1 I
I)i;lnrcll?;li(om X Rt X k| Ak X R X = x n(nt1)
Geometrical S K L
Changes R — —_———
| made Cathode- . |
g[‘id X k2in x k2n | x k«i—’i X h23(1+n) X I X ,L(64.—~ln)/3(n+l)
spacing* ‘ !
\1'\(;;3?0 x fe2in % k2| %1 X RO | 1| X e
’ age
o | ] _—
R . Cut-off I 4,3(1 4 r
I‘ICCtrlCZII Voltage X X1 X k 3 X /» (1+n) X I X ,m
changes
| made -— l | —— —
Grid . . 1
R 43 13(1+m) X N
Drive 8 N Ul | X k ' X k | XTI ‘ X PRIE )
— | — |
Scanning- [
\ N < Bln | x 1 w RO+ ) l X I | X pln+l
coil Current : [ a
| ——
Beam 5 ) | ‘ b¢
o P 2/(1 1)
Current e N Xk l X \ 7 | x pZn 1)
- — |
Spot x k X1 | Xk | X1 | x I I
Diameter ST | X =
® ®
Effects Beam I '
produced | Angle X I X I X I X 1 XI| X1
Screen . | o o 'yr xxlxx X1 | XTI '
Brightness l l ,
} |— B
1 I
2
gita}:l?gg X m X Bein X I | X I X m X I
|

¢ This adjustment to be made additionally to that effected by the scaling of the whole triode.
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be kept constant, the answer is dif-
ferent. Equation (1) still applies
to gatisfy the condition of con-
stant brightness, but to satisfy
the condition of constant spot size
A/vV,=1/vV,. The solution of
these equations gives A=k'".
Taking again the case of doubling
the screen size, this means that
we must multiply the triode
dimensions by v2 only in order
to achieve constant spot size. The
anode voltage again is doubled.
In both these solutions all the
vest of the tube geometry apart
from the triode has its linear
dimensions multiplied by k.

Deflection System

We must now enquire what
changes are needed in the defiec-
tion system. These follow at once
from postulate (2). It is merely
necessary to multiply the coil
current by «k since the anode
potential has been multiplied by
k. This applies to both problems.

Let us now suppose the number
of lines is to be multiplied by p,
what changes in tube design arc
necessary? One possible solution
of this problem is exceedingly
simple. Since the total light out-
put from the screen must be con-
stant if the integrated energy de-
livered to the screen is also con-
stant, it follows that merely
increasing the number of lines in
the system does not necessarily
entail an increase in anode volt-
age and beam current. All we
need to do is to reduce the spot
diameter in proportion to the in-
crease of the number of lines.
Thus, applying postulate (3), the
simplest solution consists of
merely multiplying all dimensions
of the triode by 1/u and keeping
all voltages constant. This will
satisfy all the imposed conditions.
Thu-  increasing the number of
lines from 400 to 600 will require
that the linear dimensions of the
triode are multiplied by 2/3 and
no other change is necessary.
This is the simplest possible solu-
tion.

In the methods so far used it
must be carefully noted that we
have kept the total beam current
and beam angle constant, adjust-
ing the spot size where necessary
by scaling the triode gun. It is
obvious, therefore, that the cath-
ode loading (the current extracted
per unit area from the cathode)
has varied inversely as the area
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of the cathode ; i.e., as #*. In the
last problem, therefore, the cath-
ode loading has been multiplied
by the factor 9/4 and this fact
may make the solution not prac-
tically acceptable on account of
reduced cathode life.

1t is quite possible to inject
another postulate into the reason-
ing ; viz., that the cathode loading
should be held constant and the
beam current allowed to wvary.
This involves a more complicated
treatment and one additional
postulate. This is that the screen
brightness is proportional to the
average current per unit area over
its surface.

Hence the condition of constant
screen brightness now requires

RV r=1LV," e (3)

By way of illustration we shall
treat the first problem again where
the resolution at the screen is
constant.

Equation (2) applies. But to
obtain constant cathode loading
it is necessary that

(4)

L/IL=x .. .. .. ..

This is not, however, a sufficient
condition. In addition we must
arrange that the fraction of the
cathode surface which is emitting
is the same as previously. This
is equivalent to securing con-
stancy of beam angle o, Fig. 1 (b).
From Fig 4 (in the Appendix),
this requires

Vo, /v"l =Vy, /V(..: oo oo (5)
where V4 is the grid voltage
measured with respect to the cut-
off grid voltage V..

We also need the law connecting
current and voltage. It has been
shown elsewhere! that to useful
engineering accuracy the cathode
current

Ii=3 V472 /Ve .. .. .. (6)
where I, is in microamperes and
potentials are in volts. Therefore

1 Vo772 V2
= @) oo
1 \dl c2

The solution of this system of
equations gives the results shown
in the 3rd row of Table 1. Ex-
actly similar methods give the
solutions of the other two prob-
lems. These are also showu in
Table 1 together with the simpler
solutions of constant beam current
previously considered.

Comparing rows 1 and 3 it can
be seen that instead of increasing
the anode voltage k?/* times and

1 “Ejectron Gun of the Cathode Ray Tube—
Part 2,” by H. Moss_ J. Brit. Instn. Radio Enyrs..
june, 1946.

OUR COVER

TELEVISION EN MASSE.
forest of towers forming the sub-
ject of this month’s cover illus-
tration includes the aerials of six
American television stations.
They are at the summit of Mount

{ The
{
i Wilson (5,700 feet), which is

some 25 miles from Los Angeles,
California. Each of the trans-
mitters operates, of course, in a
different television channel vary-
ing from 66 to 216 Mc/s. The
remaining two towers shown in
the illustration are for an f.m.
transmitter and a relay station of
the Pacific Telephone and Tele-
graph Company.

working at constant beam current,
the voltage can remain unchanged
and the current increased k*
times. The cathode loading in
the large and small tubes is then
the same. The deflector coil cur-
rent is now unchanged instead of
being multiplied by k'/n.

When discussing the use ol a
given tube for an increased num-
ber of lines it was said that only
the triode gun need be changed to
give the reduced spot size but that
as a result the greater cathode
loading might be dangerously
high. An alternative tube would
be one operating at the normal
cathode loading (Row 6, Table 1).
This requires up*®+1 times the
anode voltage and p'/(*+1) times
the deflector-coil current.

If 5kV gives adequate bright-
ness with 4035 lines and the factor
n is 1.67, then with 625 lines the
anode must be operated at (625/
405)%/%'87=1,545" 7%= 1.39 times the
voltage or 7kV. The deflector-
coil current must be 1.18 times as
great. The back e.m.f. across the
deflector coil is p times as great
for the same current because of
the increased velocity of scan, and
taking the greater current into
account it is u?/(»+1) times as great
or 1.39 times. The Fower in the
scanning generator thus increases
by 1.39x1.18=1.64 times. These
figures agree well with practice.

(To be concluded)
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PARASITIC OSCILLATIONS

T is quite usual for published
valve circuits to include com-
ponents that seem to serve no

useful purpose. Inquisitive or
thrifty experimenters try leaving
them out, and when no obvious
harm befalls they rejoice in hav-
ing saved a component, or in
having ‘‘ put one over'’ the de-
signer. These happy thoughts
may possibly be clouded by some
uneasiness lest, after all, the de-
signer may have known better.
The commonest example of such
a component is a resistor in series
with the grid. Sometimes the
author may briefly explain its
presence by a reference to '‘ para-
sitic  oscillation.”’ But  the
principle, if any, on which the
value of resistance is decided is
generally left very vague. In fact,
vagueness is often the outstanding
feature about this parasitic busi-
ness. How can one tell whether
anti-parasitic precautions will be
necessary or not? What will
happen if they are necessary and
are not adopted? And if they are

Some Predisposing Conditions and
How to Avoid Them

oscillation, in its
broadest sense, is unwanted
oscillation. But the principles
that govern oscillation are the
same whether it is wanted or not.
After all, how is an oscillation to
know the difference?  Although
those principles are well known,
let us review them, to see how
they can work to our disadvan-
tage as well as to our benefit.
There are several ways in which
oscillations can be generated, but
by far the most important is by a
combination of amplification and
feedback. The reason why valves
are usually involved is their
almost unique ability to supply
the amplification. That part of
the matter is so well known that
I will take it for granted; but the
feedback may necd more detailed
discussion, because in the case of

Parasitic

necessary, how are their details  parasitic oscillation it will gener-
decided? ally exist unawares.
° ° ° o
SOURCE OF
ALTERNATING AMPLIFIER COUPLING AMPLIFIER COUPLING
VOLTAGE
° k o © ° [ o-]
(2) i (b)
Fig. 1. If an alternating voltage is applied to an amplifier, some fre-

quency or frequencies can generally be found at which the output is
exactly in phase with the input, and at least equal in voltage. When that
happens, the output can be substituted for the input and the amplifier

will become a self-oscillator.

If the back-coupling is unintentional,

the oscillation is described as parasitic.

The difficulty about giving crisp
and clear answers to these ques-
tions is that they cover such a
variety of circumstances. A
doctor would need more than a
minute or two to answer them
about his sort of parasites, but
the radio kind are more elusive
still.  They are liable to infest
almost any apparatus worked by
valves, and have eveun been found
on ordinarv filament lamps.,

3

The mere existence of amplifica-
tion combined with feedback does
not inevitably cause oscillation, of
course ; otherwise hegative fecd-
back for amplifiers would hardly
be as highly esteemed as it is. The
conditions for oscillation must be
fulfilled.  These are short and
simple : oscillation will occur at
any and every frequency at which
the phase shift and the gain round
the loop are zero. To see what

By «“CATHODE RAY”

this means, consider any ampli-
fier and coupling, represented by
the ‘“boxes’’ in Fig. 1(a). (This
method of representing them is
merely in order to cover all
possible arrangements, and cer-
tainly not to suggest that they
must always be elaborate pieces
of apparatus. The coupling
might be merely stray capaci-
tance or mutual inductance).

Imagine that the source of
alternating input voltage can be
adjusted to any frequency, from
zero to microwaves. If the result-
ing voltage across the coupling is
compared with the input, it may
be found that at one or more fre-
quencies it is exactly in phase and
equal in amplitude. At such fre-
quencies, then, it is equivalent 1o
the source of input voltage, and
can be substituted for it, as in
Fig. 1(b). Provided that the
impedance conditions are not
thereby upset, the amplifier will
go on generating an alternating
voltage without any outside
source ; it is, in fact, oscillating.

As I explained in connection
with negative feedback,* there is
no need for the fed-back voltage
to start off by being equal to the
input in amplitude. It is very
unlikely to be exactly equal, but
it may easily be greater, in which
case it will make the oscillation
grow until the amplifier overloads
sufficiently to cut down its gain
to exactly zero (i.e., voltage
amplification=1). So it doesn’t
matter how small the original
voltage is; in fact, there is no
need for any outside source even
to start the oscillation going—the
minute  ‘‘thermal agitation "
voltages present in every circuit
are enough.

When designing valve appara-
tus for particular frequencies or
bands of frequencies, one can very
easily overlook its possibilities at

* ““When Negative Feedback Isn't Negative,’
May, 1949 issue.
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other (perhaps very remote) fre-
quencies. Hence the unexpected-
ness and general obscurity of
parasitic oscillation.

In audio amplifiers with nega-
tive feedback, for example, one
takes care to make the phase shift
as far from zero as possible;
namely, 180°, bearing in mind
that 360° is as good (or bad) as
zero. Voltage fed back with 180°
phase shift, so far from encourag-
ing oscillation, tends to suppress
it. But however successful the
designer may be in keeping the
phase on or near 180° at fre-
quencies inside the amplifier's
working range, there are always
plenty of frequencies outside.
Every amplifier contains react-
ances (intentional or otherwise),
and their phase-shifting effects
are bound to assert themselves
at some frequencies, usually the
very low and very high. The
more stages that are subject to
feedback, the greater is the risk
that the intended 180° will be
reduced to the fatal o or increased
to the equally fatal 360° at some
frequency at which there is still
some gain left in the amplifier.
Then there will be oscillation,
which by definition would be
parasitic, though perhaps not the
sort that is gencrally considered
under that title. A parasite by
any other name is just as nasty,
however; and the ‘‘negative’
feedback sort (being generally far
outside the working frequency
band) may be as baffling to the
uninitiated as most of them.

We studied the cause of this
sort, and how to nip it in its
smallest bud, last month; but
what about amplifiers with no
intentional feedback? There are,
of course, plenty of ways in which
positive (zero-phase) feedback can
occur unintentionally, and the
greater the gain of the amplifier
the greater the risk. If the volt-
age amplification is 10,000, then
it is only necessary for 1/ 10,000th
of the output to find its way back
to the input to cause oscillation.
Most of the precautions against
this are well known—keeping in-
put and output wiring, and
especially transformers, far apart
and/or carefully screened; using
adequate decoupling filters; and so
forth—but occasionally there are
less Jobvious feedback paths.
Using thé chassis as a common
‘“earth”’ may look all right by
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the circuit diagram, but even its
low resistance can couple the out-
put of a high-gain amplifier to the
input if it is common to both
circuits.

All these cases of undesired
oscillation in amplifiers are more
often called instability than para-
sitic oscillation; and that subject is
comparatively familiar. The term
parasitic is usually associated with
the obscurer forms of oscillation
affecting individual valves or
stages, which we shall now con-
sider. )

In an effort I once made to see
how high a frequency of oscilla-
tion I could get out of a small
high-slope triode, I finished up
with the delightfully simple circuit

+
IOpFT

25k

(a)
Fig. 2.
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quency is raised, which is the
reason why parasitic oscillation is
so often at a very high frequency.
This tendency is partly off-set by
the fact that the input impedance
of a valve, across which any feed-
back voltage has to be established
if it is to cause oscillation, goes
down rather steeply at very high
frequencies. Now the gain of a
valve depends mainly on two
factors—its mutual conductance,
and the impedance of the coupling
circuit. The higher the mutual
conductance, therefore, the lower
the impedance before the gain
drops below zero. The impedance
depends on frequency, so if a
wider range of impedence is able
to provide the critical gain, the

[

11

[

(b)

(a) might be a fragment of almost any triode circuit, and is quite
capable of oscillating at a high frequency.

If the inductances of the leads

and the stray capacitances are shown, it develops into (b).

shown in Fig. 2(a). The oscilla-
tory inductance consisted, not, as
might be supposed, of the one and
only obvious coil (which was a
r.f. choke), but of tke short leads
connecting the 10 pF to anode and
grid. Drawing in ths inductances
of the leads and the interelectrode
capacitances we have Fig. 2(b),
which can now be recognized as a
Colpitts oscillator circuit.

The point of this little story, if
we bear in mind that the capacit-
ance between wiring can soon add
up to 10pF, and that the induct-
ance of the choke was not at all
critical, is that Fig. 2(a) might
easily bc part of almost any
apparatus containing a triode.
But one¢ would not riecessarily be
prepared for that apparatus to
oscillate at 400 Mc/s.

In circuits where it is not inten-
tional, feedback is most likely to
occur via stray capacitance, and
especially anode-to-grid capacit-
ance. Such coupling becomes
more and more effective as the fre-

range of frequency at which
oscillation can occur is widened,
too. And the wider the range of
possible frequencies, the greater
the likelihood that at once or more
of them (in addition to the desired
frequency) the phase shift will be
zero. So progress in valve design,
resulting in higher mutual con-
ductance, tends to increase the
risk of parasitic oscillation. That
is why we are hearing more about
it than we used to.

The other thing to remember
when looking out for parasites is
that the circuit diagram shows
only a part of the apparatus—as
we saw with Fig. z, it is generally
the ‘‘invisible components’’ that
cause the trouble. So when study-
ing the circuit diagrams from this
point of view, dot in the inter-
clectrode capacitances and the

-inductances of the leads to the

valves and see if they form pos-
sible oscillatory circuits.

Fig. 3(a), for example, looks
like an ordinary a.f. output stage
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with two triodes in parallel. There
is no intentional or obvious unin-
tentional feedback to cause oscilla-
tion, except possibly the anode-
to-grid capacitance which, with
stray capacitances across the
transformers, might make the cir-
cuit into a tuned-anode, tuned-
grid oscillator. But the natural
frequency of the input trans-
former would almost certainly be
in the audio band or thereabouts,
so unless the anode-to-grid stray
was unusually large it would
hardly provide enough feedback.
But the actual wiring layout
would probably be something like
Fig. 3(b); and when the induct-
ances of the grid and anode leads
and the interelectrode capacit-
ances are marked in (Fig. 3(c))
there is no difficulty in recogniz-
ing a push-pull v.h.f. oscillator.
To have the stage oscillating
violently at perhaps 300Mc/s
would be no help towards getting
the best out of it as an a.f. ampli-
fier, and the cause of the unsatis-
factoriness might be quite hard to
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stable, whereas another con-
structor’s version might oscillate
its head off. That is why the anti-
parasitic devices prescribed by the
designer could perhaps be dis-
pensed with in some sets but not
in all. Or why they might turn
out to be necessary even though
the designer didn’t find them so.

If the grid and anode leads in
Fig. 3(b) are shortened, their
natural frequency is raised. The
higher the frequency, the lower
the input impedance of the valves,
and the smaller the risk of the
loop gain Dbeing sufficient for
oscillation, So one anti-parasitic
precaution is to keep the length of
leads down, and especially to
avoid parallel anode and grid
leads. The best that can be done
in this direction may not guar-
antee freedom from very-high-fre-
quency parasites with high-slope
valves, but a very effective policy
is to lower the Q) of any potentially
oscillatory circuits by inserting
series resistance. The best posi-
tion for such resistance is at a

current anti-node (i.e., place
e — + Fig. 3. An apparently
harmless amplifier stage

(a) with two valves in

output  parallel can be re-

drawn as at (b), and if

the strays are indicated

it is revealed as a push-
pull oscillator (c).

(b)

locate unless one was on the look-
out for parasitic oscillation.

If should now be clear that the
exact layout and dimensions of the
wiring are often the decisive
factors, so that a circuit wired up
by one person might be perfectly

(c)

the

current
would be a maximum); but a
more practical rule is to connect it
as near the grid pin as possible,
which generally comes more or
less to the same thing. As for its
value, it should be enough to sup-

where oscillatory
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press any oscillation, without
upsetting the normal working.
In receiving circuits, a fairly high
value can usually be tolerated, but
there is seldom any point in going
above about 2,000Q. In trans-
mitters where heavy grid current
flows it may not be allowable to
use more than a few ohms.

When valves are used in paral-
lel—an arrangement particularly
liable to parasites—it may be
necessary to insert resistance in
the other wvalve leads, too
(anodes, screens, etc.), but, of
course, the values are restricted.
About 501 is usual in the anodes
of receiver-type valves.

Anti-parasitic  grid  sesistors
should not be confused with the
considerably  higher resistance
‘“stoppers*’ that are sometimes
employed to suppress oscillation
in multi-stage amplifiers or to ex-
clude r.f. currents from a.f.
stages. They work on a different
principle, using the input capacit-
ance of the valve as the other ele-
ment in a simple RC filter.

You may say that triodes in
parellel, as in Fig. 3, are nowa-
days seldom favoured, for reasons
quite apart from parasitic oscil-
lations. But the popular push-
pull arrangement is by no means
immune; and one should be on
guard, especially when using
high-slope valves, and in triode
transmitting circuits.

Owing to the relatively high
powers involved, and the physi-
cal size of the circuits, trans-
mitters present the worst para-

site problems. In fact,
it is taken almost for
granted that they will
occur in any new de-
sign of transmitter,
and its delousing is
part of the routine.
* As many as twelve
different ‘* modes’’ of
oscillation have had
to be suppressed in a
single  high - power
transmitter.
Triodes are, of
course, the most vulnerable, be-
cause they have to be neutralized,
and that is fully effective only
at  the working frequency,
leaving the door wide open
at remote frequencies. At
much higher frequencies, for
example, the inductance of the
leads throws it right out. Con-
sider the nentralized push-pull
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stage in Fig. 4. At very high ire-
quencies, the tuning capacitances,
C,C,C, C,, are practically short-
circuits, joining up the induct-
ances constituted by the grid and
anode leads and making a v.h.f.
oscillator circuit very much as
shown in Tig. 3 (b and ¢). Try
redrawing the circuit on these
lines and see. What the neutral-
izing capacitors will do depends
on how much inductance their
leads present, and whereabouts
on the grid and anode leads they
are connected.

Incidentally, it must be remem-
bered that, owing to the induct-
ance of quite short leads, it is pos-
sible for parts of the circuit that
are supposed to be earthed to

This push-pull oscillator,
if scrutinized on the same lines as
Fig. 3, shows itself capable of
oscillating at higher and lower

Fig. 4.

frequencies than that intended.

attain quite high r.f. potentials.

At a frequency much lower
than the working frequency, L,
and L, are practically short-cir-
cuits, and we are left with a
tuned-grid, tuned-anode circuit in
which L, and L, are the tuning
coils and the two valves are effec-
tively in parallel, with C, and Gy’
adding to the other feedback
capacitance. This dire possibility
is easily avoided, however, by
suitably proportioning L, and L,.
One of the favourite transmitter
anti-parasitic precautions, in fact,
is to put extra inductance in each
anode circuit. This may seem to
contradict the rule that anode-to-
grid capacitance tends to cause
oscillation when the anode circuit
is inductive. The contradiction
is only apparent, however, be-
cause if the natural frequency of
the anode circuit is lowered (by
means of inductance, say) below
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the natural frequency of the grid
circuit, then to oscillatory cur-
rents at the natural frequency of
the grid circuit, the anode circuit
appears capacitive, and oscillation
is suppressed.

If that explanation only makes
confusion worse confounded, don’t
worry about it, because several
readers have already asked me to
deal with this relationship of
anode circuit to interelectrode
feedback (Miller effect), and I
hope to devote an article to it
very soon.

People who, because they use
tetrodes or pentodes instead of
the old-fashioned triode, imagine
themselves to be immune from
the parasite-provoking effects of
interelectrode capacitance, had
better reconsider the matter.
Even if they have taken care to
exclude stray
capacitances  out-
side the valve (C,
in Fig. 5), which
might nullify the
screening inside the
valve, there is the
question of induct-
ance in the screen
bypass circuit,
marked in heavy
line in Fig. 5. This may render
the screening null and void at
very high frequencies. It has
even been known for the screen
to act as an anode and oscillate
with the grid.

Well, of course, one could go
on indefinitely showing how
various circuits might be capable

_of oscillating somewhere in the

vast range of frequency, but I
hope the general principles are
clear enough by now to make this
unnecessary. There are, how-
ever, one or two special types of
oscillation that do not depend on
feedback.

First there is the comparatively
little-known Barkhausen type of
oscillation, which I need not say
much about because its unautho-
rized occurrence is confined main-
ly to high-power transmitters, and
is of minor importance even there.
It is a transit-time effect, generat
ing centimetre-length  waves
when the grid is positive and the
anode around zero potential.

Then there is the dynatron, de-
pending on secondary emission,
which in certain circumstances
can cause what amounts to nega-
tive resistance, capable of neutra-
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lizing the resistance of any tuned
circuit and making it oscillate.
An ordinary tetrode displays this

Fig. 5. Before a screened.grid
stage can be assumed free from
liability to oscillate through back-
coupling, attention should be paid
to external stray capacitance (C,),
and the inductance of the wiring
drawn in heavy line.

effect when the screen grid is held
at a higher voltage than the
anode. Any reasonably low-loss
circuit in series with the anode
will then oscillate. Similar con-
ditions sometimes arise in trans-
mitters, whenever the grid runs
positive at the peak of its swing
and the anode is simultaneously
at its lcast positive. Parasites
generated in this way belong to
the class that occur during only a
portion of the working cycle, and
are thereby much more difficult
to trace because they usually dis-
appear altogether when the signal
is shut off.

A particularly obscure case of
this kind was revealed some years
ago.* It occurred in audio out-
put stages, and caused an irritat-
ing ““buzz’’ in the loudspeaker,
but only when low notes were
being reproduced.  One would
naturally tend to suspect filings
or other impediments in the path
of the loudspeaker cone; but the
trouble was found to be due to
the output valve.  Finally the
cause was traced to the metallic
film deposited on the inside of the
bulb during its evacuation.
Sometimes there was leakage be-
tween it and the anode, which
raised it to a high potential and
enabled it to act as a secondary-
emission electrode. At certain
phases in each low-frequency
cycle its potential would click
over suddenly, giving rise to a
disturbing transient.

A rather similar phenomenon
in vacuum-type, metal-filament

* K. A. Macfadyen, Wircless Engincer, June,
1938, p. 310
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lamps was responsible for short-
wave interference that was found
to be coming from them. Al-
though too thin to see easily, a
semi-conducting film of evapora-
ted tungsten does exist on the
inside of the bulb in such lamps,
and can act as a generator of
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(perhaps worst of all) can cause
highly expensive valves to die
prematurely by overheating the
seals or starting a flash-over.
Leaving out of account high-
power transmitters, which are
managed by persons who would
hardly look to me for guidance,
how can we detect parasites?

Fig. 6. At (a) is shown a typical signal trace on an oscilloscope when X
and Y plates are connected respectively to input and output of an amplifier.
(b) is an example of a transient parasite, and (c) a sustained oscillation ;

both occurring only at particular phases of the signal cycle.

parasitic oscillations. These os-
cillations are not of the contin-
uous-wave type we have been
considering, but are more like the
interference discussed in the April
issue, due to switching and other
transients.

In this connection it must be
remembered that even damped
oscillations can be a nuisance. A
parallcl-feed choke in the anode
circuit, for example, may be quite
free from any circumstances tend-
ing to maintain it in continuous
oscillation, but if normal working
causes the anode current to be
frequently and suddenly varied
it may shock it into damped
oscillation each time, perhaps at
some frequency capable of causing
interference.

And that raises the question of
the harm that can be wrought by
parasites.  Interference, as we
have just seen, is one possible
nuisance.  Distortion, rattles or
buzzes, whistles, general noise,
reduced output and efficiency, ex-
cessive anode current, leading to
short life of valves, are some of
the results in receivers and ampli-
fiers.  In transmitters, parasites
are not only more likely to occur,
but their effects are more serious.
Besides causing interference, they
can run away with a lot of the
power that ought to be going into
the proper frequency; they can
modulate the carrier wave; and

The most usual clue, I find, is
given by the anode current meter.
Even if one is not fitted in the
final circuit, it is (or should be)
included in the experimental ver-
sion. If the readings are not
quite what they should be, and
vary erratically—especially when
moving things about near the
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grid circuit, or touching it—then
parasitic oscillation should be
suspected.” The corresponding
audible symptoms may be an ex-
cessive noise level, and clicks as
the circuits are touched or ap-
proached. In apparatus where
the power to the valves is about
10 watts or more it may be pos-
sible to detect and locate parasites
by moving a small neon-tube
around.

The intermittent sorts that
occur at particular phases of the
signal cycle are more elusive, and
a cathode-ray oscilloscope is al-
most indispensable.  When a
stationary picture of the signal is
put on the screen, as in Fig. 6, this
type of parasite can generally be
seen as a ‘‘blip "’ or haze growing
out of the normal trace.  Before
oscilloscope  monitoring became
part of the normal procedure
when trying any new circuit,
much perplexity and dissatisfac-
tion was probably due to unsus-
pected parasites. Now, this sort
of trouble can generally be seen
quite clearly, and the effective-
ness of remedies checked.
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the most generally useful, in con-
junction with an enlightened
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witlh a map showing the service area of
A.P. (February, 1%49). 2s 6d (25 8d).

Midget A.C. Mains Receiver. Details of
a two-valve medium-wave portable. By
S. W, Amos. (March, 1949). 6d (74d)

High-Quality Audio Amplifiers. A com.
posite reprint of the following articles:
* Wireless World A.C./D.C. Quality Am-
plifier "’—two-valve circuit giving 2 watts
from the output pentode (Deccmber, 1945) ;
W W. Quality Ampiifier ’—eircuit details
for 4-, 8 and 12-watt designs (January,
1046); ** Push-Pull Phase Splitter ’—high-
gain amplifier circuit, by E. Jeffery
(August, 1947); * High-Quality Amplifier
Design ""—unit with push-pull tetrodes in
the output stage, by J. Baxandall
(January, 1948); ** Economical 50-watt Am-
plifier”’—circuit with KT66 output valves
in push-pull, hy G. R. Woodville (Decem-
her, 1948), 23 6 (28 8d)
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ALL ACIDC receivers are improved by fitting Brimistors. Leading manu-
Sfacturers are fitting Brimistors as a safeguard against failure during the
critical warm-up period. Every set leaving your service department needs the same
protection. See that all sets sold on hire purchase are fitted with Brimistors. The
modest outlay will pay dividends in reduced service costs under guarantee.

VVVVVY AV Vv
n 00 MAINS BRIMISTOR
Diagram A" shows
the correct positioning AC/DC RESISTOR
of a Brimistor in the MAINS

average circuit.

— VALVE HEATERS

Diagram '*B*' shows an oscillogram

[\IWV\NV '\““Aﬂ./\f\/\f\f\l\/ of Ehe normal *switch-on ' surge
which damages valves and dial lights.
Diagram «C'' : this oscillogram
shows the gentle rise of BRIMISTOR
controlled current and complete
surge suppression.

cURRENT SURee

BRIMISTO

e ANV AN AAAN VAN e

ISTOR

IN ASSORTED LOTS OF 24
FROM RECOGNISED WHOLESALERS
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STANDARD TE.LEPHONES AND CABLES LIMITED, FOOTSCRAY. SIDCUP, KENT.
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Why we designed the

STEREOPHONI(
AMPLIFIER

In our search for really high quality we had already built an amplifier of .01 per cent.
distortion and 40 times damping factor, which we believe is the finest straight amplifier
in the world. Unfortunately we have been unable to obtain a single speaker which
will faithfully reproduce the whole range, and when used to drive twin speakers via
a cross-over network these introducgd more distortion and peaks than could he -
tolerated. From this we drew the following conclusions.

The attainment of really high quality had always been marred by defects at the
speaker end of the reproducer which were :—

(a) The inability to cover the whole audio range with handling capacity of
8 to 10 watts at the lowest piano frequency of 26 cycles.

(b) The interference caused by the Doppler effect, or where this has been
minimised, the lack of speech coil feedback and damping at frequencies
where that particular speaker should be silent.

(c) The variation in acoustic power at the ends of the audio band, or the
difference in efficiency of the two speakers when fed by cross-overs after
the amplifier.

(d) The resonance of the choke and condenser network at various frequencies
which in one case gave a variation of 5 ohms to 105 ohms for a nominal
15 ohms impedance.

All these points were considered, and an amplifier was then designed and built
to overcome all those deficiencics, the audible results exceeded expectations and a
stereophonic effect was noticed on some records and ‘the amplifier accordingly called
** Stereophonic.”

The requirements of triode cathode follower and 8 to 10 watts output is best
met by PX4’s, since their mains consumption is low compared to pentodes strapped
as triodes and heater hum does not bother a cathode follower. A single valve is
capable of the equivalent acoustic requirements at the higher frequencies. The
cross-over is fitted in the middle of the amplifier where it is not concerned with power
transfer and does not introduce resonance or distortion.

Superlatives fail in the description of the quality of reproduction from this new
amplifier, but may we just say it gives the finest quality reproduction of any unit,
some costing almost a thousand pounds, that we and many others have heard. This
is due to the lack of resonances from the loud speakers, with the result that needle
scratch is barely audible, even with the full audible frequeney range.

Unlike most reproducers where bass is reduced to ensure good unmodulated treble
it is possible in this case to retain the full richness of the bass without interfering
in any way with the trebl- response, and the lowest organ note to the highest strings
can be reproduced at the same time withont modnlation distortion. This high
quality is maintained even at whisper strength to an abnormal degree.

In these few words v-e cannot convey just how good this quality of reproduction
really is, but we do invite you to a demonstration, and if possible bring your own
well-known test records, upon which to base your judgment

Chassis complete with valres

Price 361 gns.

VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON. LONDON. S.w.19
Telephones LIB 2814 and 6242-3 Telegrams - Vortexion, Wimble, London
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CONTRAST EXPANSION

By L. J.

N the manufacture of commer-
cial gramophone records,
limits are imposed on the

range of contrast between the
loudest and quictest passages.
These limits are mainly physical
in nature and are related to the
combined necessities for maintain-
ing a satisfactory signal/noise
ratio and retaining adequate play-
ing time at the standard speed of
78 r.p.m. with the existing groove
size. A similar restriction, of
course, applies in the case of
radio transmissions, but the useful
contrast range is greater and the
upper limit is produced by the
necessity for avoiding over-modu-
lation of the r.f. carrier.

The greatest contrast between
minimum and maximum volume
of a full symphony orchestra is
of the order of 70 db, and if such
a range were used in cuatting a
record, and maximum cutting
stvlus velocity (corresponding to
maximum amplitude of the signal
being rccorded) were set to the
limit «f.er which break-through
of the groove walls occurs, then
the amplitude of the quietest
cut would be nearly comparable
with the physical particle size
in the finished pressing, with
consequent very low signal/noise
ratio. .Alternatively, if minimum
amplitude is to give a satisfactory
signal/noise ratio, then maximum
amplitude will cause break-
through of the groove walls,
In practice the upper limit is
generally restricted mannally by
an engineer who, with the aid
of a copy of the score, does his
best to anticipate the advent
of any crescendos and reduces
the gain of the recording ampli-
fier accordingly, the resultant
contrast range being of the order
of 45db. Thus an expansion of
25db s necessary for complete
vorrection, althougly as far as
one’s necighbours are concerned
this figure is apt to have too high
an annoyance factor, and from
12 to 15db is preferable. Accurate
restoration of the original contrast

A Review and
WHEELER

is virtually impossible by auto-
matic means unless @ monitoring
signal accompanies the required
intelligence ; or until such time
as the compression is introduced
automatically to some well-defined
and published law. The author
would like to stress the fact here
that the foregoing does not apply
to all recordings or transmissions,
as compression is unnecessary
if the greatest range of contrast
is within the powers of the trans-
mission medium, as is the case
of the solo violin, solo piano and

Some Further Notes

ged in a bridge circuit, across the
secondary winding of the output
transformer. \Whilst effective to a
small degree, these circuits offer
little or no control over the amount
of expansion available, or any of
its  characteristics, and  the
expandor itself consumes a fair
amount of the audio power
available for driving the loud-
speaker. Although lamps have
been suggested in feedback cir-
cuits, the power demands remain
the same, and there is the in-
variable delay due to the thermal
inertia of the lamp filament.
The most satisfactory system is
one that behaves as a voltage-

similar items. In fact a contrast operated device, and can con-
r250V
+100V
OUTPUT
o—— IMQ
(b
INPUT S
3 Louﬂ
o 0
—loV
¥ ~13V
Fig. 1. Controllable-gain amplifier making use of a pentagrid valve.

expandor carelessly used on such
recordings can, and will, com-
pletely ruin the reproduction.

Although contrast expansion,
as produced by the use of any
of the following circuits, can, at
best, be only a compromise,
judicious employment of the ad-
vantages it has to offer will con-
siderably ecnhance the reproduc-
tion of quite a number of record-
ings and radio transmissions.

The simplest type of contrast
expandor is that which uses one
or more lamps. shunted or arran-

included in the
signal chain without drawing
power from it. Numerous such
systems employing valves have
been developed in the past,
and it is the author's intention
to review them briefly, discussing
their respective merits as ex-
perienced in practice, and to
describe a unit which has enabled
considerably greater satisfaction
to be obtained from the repro-
duction of gramophone records.
Modern contrast expandors con-
sist of two parts, a controllable-

sequently be
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Contrast Expansion—

gain amplifier, which must under
all  conditions introduce the
absolute minimum of hum or
distortion, and a means for obtain-
ng a voltage proportional to the

Wireless World

other than that which handles
the signal. A typical example,
shown in Fig. 1 (reproduced from
*“ The Radio Designer’'s Hand-
book ”’ by F. lLangford Smith),
operates on the principle that

+350V

50kl

QUTPUT

o—i
INPUT

500k {1
Fig. 2. Cross-connected pentodes are used in this circuit to remove

distortion arising from changing anode current.

instantaneous value of the signal
envelope, and with which the gain
of the amplifier section may be
controlled, together with the com-
ponents  for  producing  the
necessary delay constants, con-
trol of the amount of expansion
used and determination of the
level at which expansion begins.
It is an accepted fact that, for
most realistic results, the time
constant for the increase of gain
shall be no greater than 2zo0-235
milliseconds, although for the
decline a time constant of up to
2-3 seconds is desirable, both
to maintain the gain in staccato
pagsages, and to improve the
“liveliness '’ of the reproduction
by not accentuating the decay of
reverberation.

An obvious choice of circuit for
the controllable-gain amplifier is,
despite its disadvantages, one
using a variable-mu valve, and
most of the early expandors
were designed around such valves
as the 6L7, the gain of which can
Le controlled by an electrode

the gain of the 6Ly is a function
of the bias applied to its control
grid g5, This d.c. bias is propor-
tional to the amplitude of the
signal and is obtained from it by

the 6H6 rectifier. In order to
obtain a sufficient voltage to

produce the required change in
&, of the 6L7, and to prevent the
diode imposing a load on the
signal source, a separate amplifier
(6Cs) is provided for the 6H6;
the amount of expansion Dbeing
controlled by the potentiometer
in the grid circuit of the 6Cs.
The time constant for the increase
of the gain is 50 milliseconds, and
for the decline nearly four times
that amount ; no control of the
point at which expansion com-
mences is provided.

This circuit, whilst quite suc-
cessful, has a few disadvantages,
not the least important of which
is the necessity for supplying
two values of negative bias which
must nof vary with changes in
the anode current of the expandor
valve. The expandor itself intro-
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duces a new component into
the output waveform which is
due to the change in anode current
of the 6L7 with changing bias
from the 6H6... This can be a
very disturbing factor if the
amplifier which follows the ex-
pandor has a particularly good
bass response. Additionally, and
this applies to numerons other
expandors, the rectifier is a half-
wave unit and further distortion
can occur due to poor smoothing
of the control voltage on g, of
the 6L7, necessitated by the im-
portance of maintaining a short
time constant in the network
between the 6H6 and the 6L7.
It can best be judged how un-
pleasant this form of distortion is,
when it is realised that it com-
prises a partially rectified version
of the signal introduced into the
output! In fact it is very much
worse than the periodic fluctuation
of the 6L7 anode current, which
can be ameliorated by arranging
for the amplifier to have a sharp
cut-off below about 40} c/s.

A later circnit, by A. Nelson
Butz, Jnr. of the Pennsylvania
State College, U.S.A. (LElectronics,
September, 1046), quite satisfac-
torily disposes of the distortion
component duc to the changing
anode current of the controlled
valve (in this case a pentode
controlled from its suppressor
grid) by applying the control
voltage to the suppressor grid of a
sccond dummy pentode, the anode

+300V

500kﬂ§_ ()

INPUT 20k}
“AAAA N——1
'I'o-ZSp.F OUTPUT |
JoasufF
(00Kl = 30003
(Y]
500k (1

20k0

'
AR
o

-L 0'25[.1.'F
I

|

Fig. 3. Cathode-follower contrast
expandor.
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and screen of which are cross-
connected to the corresponding
electrodes of the signal amplifier.

+H.T
R,
OUTPUT
CONTROL
VOLTAGE
—
¢
Re -
R
INPUT x
R
~HT.
ne
Fig. 4. Contrast expansion by

negative feedback. V. and R,
constitute the control potential
divider.

If the bias on g, of a pentode is
varied the change in anode carrent
is oppositc to the change in
screen current ; hence, by cross-
connecting the screens and
anodes of two pentodes the
net change in the anode
current of whichever is the
signal amplifier can be re-
duced to zero, or negligible
proportions, by an cqual and
opposite change in the screen
current of the dummy valve,
assuming the appropriate cir-
cuit constants and correct
choice of valves. The author’s
experiments with this circwt,
shown in Iig. 2, have proved
the claims with regard to the
removal of the fluctuating
d.c. component from the out-
put, and, due to the low gz -a
mutual conductance of the
65]7, the failings of the half-
wave rectifier are nothing like
so apparent. The amount of
expansion available, however,
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control grids in phase, the fluctu-
ating anode current is in the same
direction for both valves and is
consequently cancelled out in
the expandor output transformer.
The cost of the unit however, is
increased by the cost of this
transformer.

An oft-alleged disadvantage of
contrast expandors is based on

the fact that, owing to the
difficulties attendant on elec-
tronically controlling the gain

of high-level amplifiers with their
large grid and anode voltage
swings, the expandor must be
introduced at a low signal level
with the consequent risk of hum
and  similar  troubles. The
majority of contrast expandors
are designed to operate on an
input of the order of 0.25 volts,

but an interesting design (due
to M. O. Felix, and pre-
viously published in Wiveless

World'y is that shown in Fig. 3.

1t is extremely simple in operation,

requires only two valves and

functions with an input of the
' March, 1944
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order of 20 wvolts. However,
owing to the desirability of pro-
viding volume and tone control
circuits in the early stages of
amplifiers, use of this expandor
calls for major rearrangements
of the circuit with which it is to
be used.

It is probably not surprising
that later developments of con-
trast expandors should revolve
around circuits employing negative
feedback. This panacea for al-
most all amplifier ** ills ** has long
since ceased to be a plaything
for the few and is now genecrally
accepted as an essential and inte-
gral part of any equipment hav-
ing any claims to high fidelity or
consistency of operation. The
next logical step was to apply
its abilities to what, for want of a
better name, we can call ' un-
usual ’’ circuits, i.e., really flexible
tone controls, specialised circuits
for measuring equipment, and

the like.

The methods of using negative
feedback to effect contrast ex-
have

pansion previously been

INPUT

+350V

QUTPUT

has been found to be some-
what restricted, and a steady
supply of -45 volts has to be
produced cither from the h.t.
or from a separate source.
Another very satisfactory
method of removing the puls-
ing component due to the
changing arode current of the
controlled valve is to use two
such valves in push-pull. If
their signal grids are fed out
of phase and the expansion

A

Fig. 5. Modified negative feedback control circuit used by the author. Com-

ponents are as follows : R;, IMQ ; Rp, 330kQ; Rj, 100kQ ; R4, 22kQ; Ry,

100kQ ; Rg, 56kQ; R, IMQ; Rg, 270kQ; Ry, 100kQ; Ry, 220Q; Ry,

2.2kQ ; Ryp, 330Q ; Rys, 2MQ; Ryy, 3.3kQ ; Ry, IMQ; €y, 0.1uF ; Cg, 8uF ;

Cj, 8uF ; C4, 0.1puF § Cg, 0.1uF ; Cq, 0.1uF 5 Cq, 0.25uF ; Cg, 50uF ; Cy, 1uF ;

Cio 50uF ; C1q,0.05uF ; Cqg, 0.1uF ; V{,EF37 ; Vg, Vay, ECC34 ; V3, Vg, EB34 ;
Ty, 1: 2 midget a.f. ; Ly, 40/60H midget.
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discussed by J. G. White? and
it will be sufficient here to outline
the basis very briefly. Fundamen-
tally, feedback is applied over an
amplifier by means of a potentio-
meter in which the relation bet-
ween the two sections can Dbe
varied by the application of the
control voltage derived from the
signal ; thus varying the amount
of feedback and hence the overall
gain, Obviously this can be
achieved by making one section
of the potentiometer a valve and
altering its impedance by variation
of its grid potential. This is
shown in simple form in Fig. 4,
in which V, is the amplifier and
negative feedback .is obtained
from the potentiometer formed
by the anode-cathode impe-
dance of V, and R,, the former
being variable by a voltage ap-
plied to the control grid of V,.
Negative current feedback, due
to R, alone, also exists and
reduces the amount of expansion
obtainable, as well as materially
increasing the effective input im-
pedance of V. As previously
shown by J. G. White, this
disadvantage can be offset by
returning the ‘' earthy’” eud of
V, anode decoupling capacitor
to the junction of R, R, and R,

2 Wircless World, Sept. and Oct, 1046

Wireless World

provided that the decoupling resis-
tor is large compared with R,

In the author’s circuit, shown
in Fig. 5, a pentode is used for
V, as a greater ratio between the
gains with and without feedback
is obtainable with this tvpe of
valve, due to its initially higher
amplification capabilities. [t has
been found experimentally that
a small degree of cathode bias s
necessary for V,; the omissicn
of this bias causes the grid circuit
of the V, to impose a load on
the rectifier system until the
output of the latter is sufficient
to prevent the flow of grid
current in V,, with the result
that the amount of expausion
is small up to a certain level
and then increases rapidly, giving
rise to an unpleasant ** snatching ”’
effect. The value of this bias
resistor also determines the maxi-
mum amount of expansion for a
given input to V,, a higher
value reducing the expansion.

The rectifier for supplying the
control voltage is a straightforward
full-wave circuit, with the ex-
ception that, as @ negative voltage
is required, the double-diode is
reversed ; the only component
at all unusual in this application
being the 4o/60-henry choke
in the ** smoothing " circuit. This
can be of the miniature hearing-

TABLE
I ' | ' ‘
Input, Input, Output, | Delay | Output, = Anode | Output, | Gain,
Vi \'78 Vo on Vg Vs | current, \ \2
(Volts, (Volts, (Volts, | (Volts) | (Volts) \'’™ (Volts, (db)
r.m.s.) r.m.s.) r.m.s.) ‘ (mA) r.m.s.)
[ ol — - | = — | a1 0.9 | 191
| 025 — — — — | 81 225 | 19.1
0.5 — = | — — [ 31 1.5 19.1
1.0 — - | = — 3.1 9.0 | 19
Y 0.1 o | — 1.0 3.0 L0 20
0.1 0.5 5.0 — 50 25 1.1 20.8
0.1 1.0 10.0 == 10.0 1.9 | 1.2 21.6
0.1 2.0 20.0 — 20,0 1.0 20 | 26
0.1 4.0 40.0 — 40.0 0.17 1.0 2
- . . \
| 0.1 0.1 1.0 1.0 — 3.1 | 0.9 ] 191 |
0.1 0.5 5.0 L0 | 40 2.6 105 | 204 |
0.1 0.5 5.0 50 | — | 31 09 | 19.1
i 0.1 1.0 10.0 50 | 50 2.5 1.1 ’20.8
| \
o1 1.0 100 | 100 — 31 | 09 | 191 |
0.25 2.5 25.0 10.0 15.0 15 | 40 241 |
0.5 5.0 500 | 10.0 10.0 017 | 200 | 32
l 1.0 10.0 100.0 10.0 90.0 0.05 | 48.0 | 33.6 i
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aid output variety designed to
maintain its specified inductance
at 0.2 mA, dc. Whilst the
presence of this inductance in
the charging circuit of the 1 pkF
condenser in the grid circuit
of V,, does tend to increase
slightly the time taken for the
gain to increase, its greatly in-
creased efficiency in removing all
traces of the expansion voltage
from the output more than com-
pensates for this.

The required difference in the
time constants for the rise and
fall of the gain is produced by
the inclusion of V, and its
parallel 2MQ resistor in series
with C,.  When V; conducts,
a negative voltage is produced
at its anodes and applied to the
grid of V,, via V, which is also
conducting and therefore of low
enough resistance effectively to
short-circuit R,;. The discharge
path for Cy is, of course, through
R, (V4 now being non-con-
ductive) and R,;. In practice
the time constant for the increase
in gain for a 5-millisecond transient
is 18 kQ X 1.15 pF or 2o milli-
seconds approximately, and whilst
this does represent distortion of
the transient it is in practice
inaudible. For the decline the
values are 3MQ x 1 puF or 3
seconds.

The fact that the diode V,
must, of necessity, be shunted by
a 2MQ resistor, leads to the
conclusion that a metal rectifier
could be substituted for these
two components. Experiments
along these lines have shown
that a Westector type W2 forms
an ideal substitute. Negligible
change in characteristics resulted
from this modification, and the
Westector is  considerably less
expensive than the 6H6, valve-
holder and resistor. There is also
a saving in heater current require-
ments.

From the foregoing the author
was naturally led to try replacing
V, with metal rectifiers, and
Westectors type W4 proved satis-
factory for this purpose, two
such units, of course, being re-
quired.

The degree of expansion ob-
tained depends on the setting of
R,, and the level at which ex-
pansion commences is determined
by the delay voltage applied to
the cathodes of V3 by the poten-
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tiometer Ry in series with Ry
across the h.t. supply. The
table shows the relationship bet-
ween input and output voltages
in the expandor for warying
values of input delay voltage, and
the relative settings of R, and R,

HIGH-FLUX LOUDSPEAKER

Details of the Goodmans
« Axiom 22

HE trend towards the use of
higher flux densities in loud-
speakers designed for high-quality
reproduction is well exemplified by
the new Axiom 22 made by Good-
mans Industries, Lancelot Road,
Wembley. So far as the diaphragm
is concerned, it is the same as the
Axiom 12 and has twin curved-
sided cones with a reinforced edge
to the high-frequency cone.  The
back centring device consists of a
porous bakelized linen diaphragm
with concentric corrugations.
The ring type magnet makes use
of one of the new high-performance
alloys, and by careful design of the

poles the flux density has been
raised to 17,500 gauss. This is in a
gap I.1smm wide, 7.8mm Cdeep,

with a nominal pole diameter of
44mm.

We have had an opportunity of
hearing the Axiom 22z with an
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Axiom 12 as reference standard,
and there can be no doubt of the
improvement conferred by the in-
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sible for an apparent reduction in
intermodulation from self-genecrated
transients, and a consequent im-

—
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Goodmans ¢ Axiom 2z ’’ loudspeaker.

The sectional drawing shews the

general arrangement of the ring magnet and polepieces.

creased flux density. Sensitivity is
of course higher, but the outstand-
ing impression is one of tautness
and the grip the Axiom 22 has on
transients, The increased magnetic
damping is no doubt also respon-

pravement in '‘ presence’’ and the
segregation of the instruments of
the orchestra. The Axiom 12 is a
very gocd loudspeaker, but the
‘"22" is quite definitely better.
The price is £12 13s.

1949 ARRL. HANDBOOK

THIS is the twenty-sixth edition
of the Radio Amateur's land-
book, issued by the American Radio
Relay League, \West Hartford, Con-
necticut, U.S.A. It is wrtten for
radio amateurs and covers a very
wide field, with a nice balance he-
tween transmission and reception
techiniques. Its 6os pages of techni-
cal matter includes 1,651 illustra-
tions, charts and tables, and they
are divided into 25 chapfers each

SMALL MAINS RECEIVER

i —
‘-
: -

Operating from a.c. or d.c. mains
this new Model 47X four-valve
receiver by Pye, Cambridge, mea-
sures I13}in X 6%in X 5%in and
costs £11 9s. 5d. including tax.

dealing with a specific subject.  For
example, chapter 5 is h.f. receivers,
chapter 13 is v.h.f. transmitters, and
chapter 19 deals with the elimination
of interference with broadcast.

Most of the chapters have been re-
vised with new material and equip-
ment replacing some of the old.
This is particularly the case in the
v.h.f., microwave and aerial equip-
ment chapters. Finzlly, a word
must be said about the very compre-
hensive valve data, no fewer than
52 pages being devoted to this.

The handbook is obtainable in
this country from, among others,
A. F, Bird, 66 Chandcs Place, Lon-
don, W.C.2, the price being 15/6
(16/3 by post), or it can be ordered
through The Radio Society of Great
Britain, New Ruskin House, Little
Russell Street, Londor;, W.C.2, and
the price, for delivery irom America,
is 12/6, including postage.

NEWS FROM THE CLUBS

Birmingham.—The meeting of the
Slade Radio Society on June 1oth will
be addressed by Dr. W, Summer on
the subject of electro-medical instru-
ments. Meetings are held on alternate
Fridays at 8.0 at the Parochial Hall,
Slade Road, Erdington. Sec.: C. N

Smart, 110, Woolmore Road, Erding-
ton, Birmingham, 23, Warwicks.

Catterick.—Meetings of the Catterick
Amateur Radio Club (G3CIO) are now
hel.l on Wednesdays at 7.30 in Catterick
Camp. Sec.: G. R. Styring, c/o 2
Squadron, I.T.T.K., Royal Signals,
Catterick Canip, Yorks.

Derby.—New headquarters are being
sought by the Derby and District
Amatear Radio  Society which at
present meets on alternate \Wednesdays
at 7.30 at 1:9, Green ILane, Derby.
Sec.: F. C. Ward, G2CVV, 5, Uplands
Avenue, Littleover, Derby.

Exeter.—Meetings of the Exeter and
District Radio Society are now held
in the club’s new headquarters at o,
Palace Gate, Exéter, on Thursdays at
7.30. Sec.: E. G. Wheatcroft, 34, Leth-
bridge Road, St. Loyes, Exeter, Devon.

Reading.—An instructional section of
the Reading Radio Society has been
formed for newcomers to amateur radio.
Clab meetings are held on the second
and fourth Saturday of each month at
6.30 at Palmer Hall, West Street,
Reading. Sec.: M. Hill, G2FZI, 997,
Oxford Road, Reading, Berks.

Southend:—In preparation for a d.f.
contest between the Romford and
Southend radio societies, members of
the latter are taking part in a walking
d.f. practice at Belfairs on July 17th,
Sec.: J. H. Barrance, M.B.E. (G3BU]),
49, Swanage Road, Southend-on-Sea,
Fssex
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"Q"-METER CONTROVERSY

What Are We Trying to Measure ?

l'l‘ is curious that although the

“Q"” Meter has been well
known and used by radio engineers
for some years, the article by H.
G. M. Spratt in the January
1949 Wireless World was, to my
knowledge, the first account of
this nature to be published in any
English-speakingtechnical journal.

My chief purpose is to faise a
question of nomenclature, but in
order to make the case it will be
necessary to try to clear up
certain prevalent misconceptions,
not only about the functioning of
the instrument, but also as to the
meanings of the terms *“ Q"' and
circuit magnification. A second
purpose is to present (in the
appendix below) some theoretical
considerations which may also
serve to clear the mind as to the
way the instrument functions.

The proposals will be stated
first, so that the proposed terms
can be used in what follows.

(@) “Q" is one of the most
inelegant terms yet thrust into the
English language on the other side
of the Atlantic. The alternative
suggested is Q-factor which,
although only half-way to per-
fection, at least has some degree
of acceptance already, since it
appears in the British Standards
Institution Glossary, The proper
place for “ Q" is, of course, in
algebraic equations.

(b) The instrument should be
called a circuit magnification
meter, because it works by measur-
ing the magnification of a circuit
of which the impedance being
measured forms a part. Again, a
strong precedent for this exists,
as the British firm which intro-
duced the instrument to this
country so called it, and still does.

Q-factor.—This is a property
possessed by every two-terminal
network, and its value varies
with frequency. It is correctly
defined by Mr. Spratt in the first
paragraph of his '* Fundamental
Considerations ** as the ratio of
energy stored to energy dissipated
in the network. With the re-
mainder of this paragraph the
writer does not wholly agree, as

there seems to be some confusion
between ()-factor and circnit
magnification. The writer’s view
is as follows.

An equally valid, and perhaps
more useful, definition of Q-factor
is the tangent of the phase angle
(¢) of the network ; i.e., the angle
between the applied voltage and
the resultant current, reckoned
positive when voltage leads cur-
rent. Thus Q = tan. ¢, and Q and
¢ are real and of the same sign.
In the special case of a network
which consists of a pure resistance
(R) and a pure reactance (X), it
is then easily seen that, when
these are in series, ) = X/R. If
however the components are in
parallel, Q = R/X. Thus the
statement that Q-factor is react-
ance/resistance needs some qualifi-
cation.

Mr. Spratt later states, not
without precedent, ‘‘ the effective
Q ... whose value differs slightly
from that of the recal Q.”” Now

limits of frequency, are stated.
At low frequencies the Q-factor of
a coil will be proportional to
frequency (wL/R) but as the
frequency is raised it rises less
steeply, and flattens out to a
broad maximum in the region of
half the frequency at which the
coil is self-resonant. At the self-
resonant frequency, Q = o, and
at still higher frequencies it
becomes negative, the reactance
of the coil then being capacitive.
It is thus nonsense to assign any
one value for the Q-factor of a
coil. )

Circuit Magnification.—Circuit
magnification (m) is a property
possessed by every four-terminal
network, and also varies with
frequency. When it is less than
unity it is called attenuation, but
this is basically the same. It may
be defined as the scalar ratio of the
voltage output to the voltage
input, at a given frequency. Thus
in Fig. 1(a) m = |V/e|], and is
always real and pdsitive.

The particular case with which
we are constantly concerned in

the Q-factor of a coil, or any other  circuit magnification meter
measurements is
r L shown in Fig. 1
I (b). When the ca-
[ — .} o o 8
INPUT @ V oUTPUT a ,- ¢ y  pacitor is varied
o—o L 5 '[ slowly  through
e o Tresonance the
voltage output
) ®) will pass through
Fig. 1. Circuit magnification. a maximum value.

two-terminal impedance, at a
given frequency, is as measured at
its terminals, Thesame is true asto
its reactance, impedance, or what-
ever other parameter we may find
it convenient to use and measure.
Nothing is more real than this.
The writer has yet to find any
practical, or even theoretical, use
for the so-called “real Q" of a
coil, and suggests that it is a
misleading notion and best for-
gotten.

A common misstatement (from
which Mr. Spratt is absolved),
which is freely indulged in by an
American ‘‘ Q-meter ”’ manufac-
turer, is that the Q-factor of a
certain coil is so-and-so, or is
approximately so. This is mean-
ingless unless the frequency, or

It is this maxi-
mum voltage, calibrated in terms
of circuit magnification, which is,
in fact, measured by the meter,
and which we will denote by M.
It is shown in the appendix
below that the Q-factor of the
coil is then correctly given by
Q = 4/M? — 1, but that in prac-
tice Q = M numerically within
the limits of error of the instru-
ment,

Thus within certain limitations
acommercial instrument will give a
direct reading of the Q-factor of a
coil. If this were its only applica-
tion, the term ** Q-factor meter
might be defensible, but the
instrument can handle a much
wider field of measurement, as
Mr. Spratt rightly shows. The
writer fails to see why he should
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nmeasurg, sav, the attenuation
constant of a cable with a Q-
factor meter, but can see clearly
how this might be achieved with a
circuit magnification meter.

P. H.

APPENDIX.
In Fig. 1(b), » and I. are the
equivalent series circuit, at the

frequency of mecasurement, of a coil
whose ()-factor is being measured.
For a small change of frequency, as
when tuning through resonance, it
may be assumed that these values
are constant.
Now

R -
7 4 jlwoL — 1/wC)
and
_— i e,—.
" jwC  jeClr+j(wl—1 wC)
Ii,= jwCr — w?LC + 1

\%

= - wLor 4+
w?C2r* .. (1)

Differentiating this with C as the
independent variable, and equating
to zero, we obtain,

2w}r2C — L + «?L*C) =0 (2)
Inspection shows that the function
here is a minimum; ie., m is a
maximum (M), Physically  this
represents tuning the capacitor to
obtain a maximum voltage output.
From (2) the conditions at resonance

are
_ L - . (3)
C= r? + wiL?
and

i
wt =1 (1 — PC/L)

x 2
=3¢ (1 —1/Q) .. - (@)
where Q is the Q-factor of the coil.
Substitute the value of C in (3) in
equation (1) and we obtain,
M = 4/Q* + 1 (M being always
positive) a0 .. (3

and

Q = /M2 —1
Here again, only the positive value is
possible since the series arm of the
circuit must be inductive for a
resonance to occur.

In some circuit magnification meter
measurements the oscillator is tuned
for resonance, the capacitor remain-
ing fixed. It is therefore of interest
to find what happens if we differ-
entiate equation (1) with @ as the
independent variable. This leads
to the curious results,

w? l—:—(r &) e ©

and
2% 41

V4QF + 1
It remains to try L

M (7)

as the in-
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dependent variable. Though not
usual in practice, this is quite
possible  physically. This gives
results,

w?-=1fLC .. .. . (8)
and

M=0 .. . (9)

In practice no commercial instru-
ment reads a circuit magnification
less than 10, and it may be seen in
this case that equations (4) and (6)
approximat: to (8), and (5) and (7)
to (9), with an error not exceeding
1 per cent, and certairly inside the
limits of error of the instrument.

THE AUTHOR'S REPLY

WHILST agreeing with P.H.’s
comments to a Jarge extent,
1 feel they cannot be accepted
in tolo.

Regarding nomenclature I agree
that neither *“ Q" nor Q-Factor
Meter is an clegant name for the
instrument but hoth these terms
have now been sanctified by usage
and the inclusion of one of them in
the B.S.I. Glossary would seem to
settle the matter. On the other
hand, I am by no means con-
vinced that Circuit Magnification
Meter would be wholly acceptable.
P.H. upholds this title on the
grounds that the instrument
‘“ works by measuring the magni-
fication of a circuit of which the
impedance being measured forins
a part,” the circuit referred to
being, of course, that of the
instrument. 1f, however, the
impedance being measured is a
coil and we transfer it to another
circuit, the circuit magnification
will almost certainly be different.
Hence the use of this title could
be condemned as misleading and
we must resign ourselves to the
absence of a term defining the
instrument accurately, com-
prehensively and elegantly.

The suggestion that Q-factor
can be defined as the tangent of
the phase angle of the network
must again, 1 think, be accepted
with some reserve for, taking this
proposal to its logical conclusion,
as the writer has done, we find
ourselves faced with a ncgative
Q) in the case of capacitive
reactances. I cannot recall any
reference ever to a negative Q
and indeed such a possibility
would appear to violate the
fundamental conception of () as
Energy stored

the ratio Energy dissipated’

could not be applied to anv
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passive network but might,
analogous to a mnegative con-
ductance, be applicable to a
circuit containing an energy
source.

1 agree that the determination
of the real Q in addition to the
effective Q is seldom important,
It should be borne in mind,
however, that the instrument is
expected to measure effective and
real inductance as well as Q and
the tworecal values go hand in hand
The usefulness of the knowledge
of the real Q is certainly limited if
it is proposed to derive from it the
value of Q over a wide frequency
range. Apart from P.H.’s observa-
tions regarding the variation of
Q-factor with frequency, there is
the change in effective resistance
which inevitably occurs at the
same time and makes accurate
prediction impossible.

1 particularly appreciate the
analysis included in the appendix.
1t certainly fills one of the more
obvious gaps in the original article.

H.G M. S.

"Q"-METER ELEGANCIES

Dr. V.. A. Sheridan, of British
Physical Laboratories, makes these
comments on the original article.

I WAS rather surprised that the
A article on “ Q" meters des-
cribes in detail a very old type of
circuit. It is well known that this
arrangement has the disadvantage
of using a 0.04-ohm resistance as
a “standard.” It is extremely
difficult, if not impossible, to
produce a resistor of this type
without an appreciable series
reactance, which, naturally, pro-
duces large errors at the higher
frequencies.

The more elegant approach to

-4
4

~Ni

q.||

Fig. 2. Injecting r.f. through a
ganged feeder capacitor.

the design of Q meters would
obviously be to avoid the use of
the series resistance.” A number
of years ago my firm introduced
a method, which has since been
(Concluded at foot of page 218)
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Selective Delay of the Signal in Tuned Circuits

By THOMAS RODD AM

HE Fat Boy in * Pickwick

Papers *’ has always been a

favourite character of mine.
He would, I am sure, delight in
Fig. 1, which shows the affect of
passing a f.m. signal through an
amplifier having a tuned circuit
in one anode : the if. amplifier
of the receiver you are building.
This is the effect on the audio
frequency, not on the carrier,

INPUT

\

OUTPUT

Effect of tuned circuit
on f.m. signal.

Fig. 1.

and represents quite a lot of dis-
tortion. Inthis article I shall try to
explain  where this  distortion
comes from, and how to keep it
within bounds : I say try, because
the only discussions of this prob-
lem which have been published
make usc of long mathematical
analyses which the Editor would
consider to be beyond the scope
of this journal.

It is usually assumed that f.m.
does not involve any distortion
problems, except in the discrimin-
ator and audio-frequency ampli-
fier. After all, thinks the unwary
student, nothing could be more
non-linear than the limiter stage,
and that is supposed to be a Good

*Q”’ Meter Elegancies—

[Concluded from page 217)
used in a number of other com-
mercial €) meters, of injecting the
r.f. into the tuned circuit. This
is accomplished by means of a
series-feeding capacitance, which
is ganged with the tuning ca-
pacitor. This method, which is
used in our instruments, also
enables the values of inductance
and  self-capacitance to be
measured directly. This par-
ticular method is shown in Fig.2
(see preceding page).

Thing. He probably reads the
descriptions of transmitters, too,
with their Class *“ C”’ amplifiers
and harmonic generators: once
the stuff is frequency-modulated
it never seems to go through a
linear circuit again. All this is
true, although there are some
relatively small effects produced
by amplitude distortion. Un-
fortunately there is quite a differ-
ent source of distortion in an f.m.
receiver, and it is not any easy
thing to measure without a special
set-up.  The distortion in f.m, is
produced in the inter-stage coup-
lings of the intermediate-frequency
amplifier.

In Fig. 2z there is a skeleton
diagram of a typical i.f. amplifier
stage for 4.3 Mc/s, or whatever you
have chosen for your f.m. receiver.
The pentode is assumed to act as a
current generator, so that the
voltage applied to the grid of the
second valve is

8ty (R 4 joL)/(1 — «®l.C

+ jw CR)
where g, is the mutual conduct-
ance, ¢, is the input to the am-

plifier grid, w is the angular fre-
quency 2xf and LLCR is the anode
load shown in the figure. 1 do not
propose to start manipulating this

Fig. 2. Skeleton circuit of i.f.
amplifier stage.

expression, because that is done
in every textbook on circuit theory
ever published. What it means,
without the mathematics, is that
the voltage at the second grid is
displaced in phase from the voltage
at the first grid by an amount
depending on the frequency, in
addition to the usual amplitude
characteristics of the tuned cir-
cuit. This phasc characteristic is
shown in Fig. 3.
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Fig. 3. Phase characteristic of tuned circuit.
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When a signal passes through a
network it does not appear at the
output at the same instant as it
was applied at the input. It is
delayed by a time depending on
the nature of the network. This is
quite obvious if the network is,
say, 100 miles of cable, but it is
equally true for simple lumped
networks, so long as you can find
a definition for delay. The delay
is equal to the slope of the phase
characteristic : a low-pass filter
with a 1,000 ¢/s cut-off has a slope
of about #» radians /1,000 c/s for
low frequencies, so that the delay
for a 100 c/s wave, say, is #/27 X
1,000 seconds, which equals }
millisecond. This sort of thing is
used in some voice-operated de-
vices, where, for example, 100
scctions with a 5,000 c/s cut-off
will be used to delay speech by
1o milliseconds in order tn alow
the switching operation to take
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ahead. By using the delay curve
of Fig. 4 the waveforin shown in
Fig. 1 can be plotted. The peaks
of the modulation lead the zeros,
so that the waveform is distorted
as though it had been drawn on
an elastic sheet held down in the
middle and pulled sideways at the
edges in the way shown in Fig. 3.
If the circuit is not tuned to the
centre frequency, but is off tune,
the distortion will be worse,
because one half of the wave will
swing even further up the curved
delay characteristic, and will thus
be even more distorted.

Of course, Fig. 1 is greatly
exaggerated, like the report of
Mark Twain’s death. By the time
that the waveform had reached
this amount of distortion a new
trouble would have arisen: as
the frequency varies, the ampli-
tude also varies, due to the selec-
tivity of the tuned circuit, and
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rg"‘ 0 (ARBITRARY SCALE) I
=20 -I'S =10 —05 0 +0°5 +0 415 420
BELOW RESONANCE ' ABOVE
FREQUENCY, TO SAME SCALE AS Fig.3.
Fig. 4. Slope of phase characteristic.
place. The switching control even at the cdges of the band,

circuits are connected to the delay
network input, and the speech
moves through the network while
the switch at the far end is being
operated. Radar and pulse modu-
lation systems also use delay
networks both for pulse formation
and for delaying the pulses.
Looking at Fig. 3, it will be
secen that the slope of the phase
characteristic is not constant. In
Iig. 4 1 have shown how the delay
varies for frequencies awzy from
the resonant frequency of the
network. 1t will be seen that the
delay decreases as the frequency is
shifted away from the resonant
frequency in either direction.
\What happens to a frequency-
modulated signal when it encoun-
ters such a network ? The centre
frequency passes through slowly,
but as the frequency is moved
awayv from the centre frequency
by the modulation the wave gets

that is --75 ke/s away from the
centre frequency, the limiter must
be fully loaded. If the () of the
tuned circuit is too high, the ex-
treme frequencies will be attenuat-
ed too much to drive the limiter
and then, with some types of
discriminator, you are in for
trouble of a different kind.

The mathematicians do not
approach the problem in this
way. They write down the side-
bands—that horrid array of Bessel
functions—shift the phases and
then add up all the sidebands
again. If you do this, you find
that the distortion is given by
the following expression :

200 Q2 (Af ) (f,1f) %

where fis the centre frequency—

4.3 Mc/s in the i.f. amplifier

4f the deviation—75 kc/s.

f,, the modulating frequency.

() the “ goodness " of the cir-

cuit.
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If Q) = 10, this is 0.169, but
if QQ = 30 it becomes 4.39 for a

meodulating frequency of 10 kc/s.

\

Actually, this distortion is not
entirely produced by the mechan-

.
-2

Fig. 5. Model using rubber sheet 10
show distortion due to phase shift.

ism described above, but by a
“ringing”’ of the tuned cir-
cuit as the frequency passes
through the resonant frequency
of the circuit. There is, therefore,
some production of verv high
harmonics, and a typical observed
waveform is shown in Iy, 6.%
I haven't discussed this effect
because it is not casy to see
what is happening : the equations
are so-and-so, and the results
are such, is the usual treatment.

The expression above is for
the third harmonic. [If the cir-
cuit is off tune, the second
harmonic appears. This is

800 Q2 (4f1f) (fulf) (FIf) %
where, in addition to the terms
previously defined §f is the de-
tuning.

The amount of second har-
monic given by this expression
is equal to the third harmonic
given by the previous equation
when &f == 4f/4, which means
that the detuning is 18.75 kc/s.
This means that the oscillator

Fig. 6.
duced by ‘ringing "’ in a circuit
of narrow bandwidth.

Typical distortion pro-

13

must be stable to within 1 in
5,000 if the second harmonic
is to be less than the third har-
monic.

As soon as several stages of

% Based on Fig. 18 of an article “Tuned-cTr-
cuit F.M, Distortion,” by D, L. Jafle, Proc
1.R.E., Vol. 33, May, 3945.
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i.f. amplification are used the
situation becomes very difficult.
Tuned transformers can have
very awkward phase character-
istics, and as a general rule it
can be said that it is better to
under-couple than to over-couple.
A very good phase characteristic
can be obtained with a triple-
hump circuit, using a very flat
centre hump and two compen-
sating ears, rather like a full
face view of a terrier; but the
design of such circuits is difficult,
their construction impracticable
for receiver work and the hope
of keeping them in adjustment is
quite non-existent.

So much for the Fat Boy:
Mr. Boftin, you will remember,
was a dustman; must you call
in his .services to take your junk
away ? 1 do not think so : in our
bickensian tour there is that
other character, who always ex-
pected something to turn up.
l.et us see what we get for our
circuits.

With a Q of 10, and a tuned
circuit capacitance of sopF we
shall have a tuned circuit im-
pedance of 50,000 ohms. This
is more than we can safely use,
anyway, if the if. amplifier is
going to be stable. We can,
therefore, design the amplifier
round a Q of 10 and be fairly
sure that the distortion will
be kept below 19%. If we do
this, there is really not much
point in using staggered circuits,
because they must be lined up
much more carefully than or-
dinary single-tuned circuits if
the response is to be symmetrical.
Stray feedback is probably the
greatest danger, as it can tip
the response sideways in a most
damaging way and thus produce
an unsymmetrical phase charac-
teristic, with the consequent pro-
duction of second harmonic.

Double-tuned circuits, as one
would expect, give more dis-
tortion than single-tuned circuits,
because in general there is more
phase shift, and thus more likeli-
hood of the phase shift being
non-linear. Double-tuned circuits
are also liable to have more
* bumpy " phase characteristics,
which produce a lot of inter-
modulation under suitable con-
ditions. In addition, it is ex-
tremely difficult to keep them
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symmetrical, and any deviation
from symmetry destroys the
second-harmonic balance. Another
possible circuit, which I hope to
describe later, is the negative
feedback pair. This gives some
squaring up of the ordinary
tuned - circuit characteristic.
Squaring up must not be carried
too far, however, For amplitude
modulation the ideal characteristic
is the flat-topped “ maximal flat-
ness ** characteristic, but for f.m.
it is better to have the gentle
droop which gives a good phase
characteristic.

Another thing which must be
watched very carefully is the
eftect of high signal levels. If
the amplifier valves run into grid
current the response can be
seriously affected, and in comes
the distortion, That is why the
distinction between limiter and
amplifier must be made quite
definite. The limiter stage, or,
if yon are extravagant, stages,
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can be very flat, so that no de-
tuning is apparent, while the
amplifier stages are carefully con-
trolled to work under Class “* A"
conditions.

I have tried to describe the way
in which f.m. receivers produce
distortion in fairly simple terms :
I have not tried to explain how
the phase characteristic of the
receiver can be measured. There
are a number of methods available,
but anyone who has the facilities
for measurement of sufficient ac-
curacy will probably also know
where to find descriptions of the
methods. So long as low-Q}
circuits are used and the amplitude
response is made symmetrical,
smooth and without humps, the
main distortion will come from
mistuning. This is a separate
problem, and the only suggestion
[ have is the use of automatic
tuning correction circuits. That
means more valves, but that is
the price of quality.

PIEZOELECTRIC CERAMICS

New Materials for Pickups, Microphones, etc.

XPERIMENTS have shown that

ceramics of high dielectric con-
stant, such as the titanates, can be
endowed with piezoelectric pro-
perties by placing them in a strong
electric field. The residual piezo-
electric effect in barium titanate, for
example, is comparable in strength
with that of Rochelle salt, and a
gramophone pickup making use of
prepared ceramic strips is described

in the December, 1948, issue of
Electronics. This pickup which is
called the ‘' Titone’’ and is

marketed by the Sonotone Corpora-
tion, Elmsforth, New York, gives an
output of 0.75 volts at 1,000c/s on
a standard test record.

The chief advantage of barium
titanate as a piezoelectric element is
that, unlike Rochelle salt, it is un-
affected by moisture. Its disadvan-
tage is that it is brittle, but this has
been overcome by soldering to a
metal support. On cooling, the
solder contracts more than the
ceramic, and subjects the latter to
longitudinal compression; this is
said to prevent fracture in use.

When the ceramic leaves the kiln
after firing, it has a polycrystalline
structure with random orientation
of the grains. According to an
article in the previously mentioned
issue of Electronics, contributed by
members of the research organiza-
tion of the Gulton Manufacturing
Corpn. Metuchen, New
(manufacturers of the crystals) ‘‘in-

Jersey -

dividual cubic crystals are twinned
within themselves (optical axes of
different domains of a crystal are at
go degrees to each ‘other). When
the polarizing potential is applied,
the domains of one orientation
grow gradually, at the expense of
the other, so that, finally, the
crystal approaches a single domain.
This growth of one domain and
shrinkage of the other can be seen
with a microscope, using polarized
light.””

The induced piezoelectric property
is lost if the temperature of the
ceramic is raised to the Curie point
(120°C in the case of barium
titanate), but it is claimed that the
sensitivity remains constant over the
range —70 to +70°C.

Special techniques have had to be
devised to prepare sheets of the
material of the required uniformity
and thickness. Elements of the re-
quired dimensions are then cut from
these sheets by an abrasive wheel.
The activating process is varied
according to the thickness of the
material and is a product of the
polarizing voltage and the time of
application.  Generally, the time
required is less than an hour with
polarizing voltages limited to 100
volts per mil. (0.001in). For more
rapid production, the voltage can
often be increased if the form of the
element and its electrode assembly
can be designed to reduce corona
cffects,
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AM.[FM. Tests from A.P. o Centimetric-wave
Television Link 4 Amateur Bands ¢ Recording
and Reproduction Standards

E.H.F. Broadcasting Tests

I'l‘ will be recalled that, as sug-
gested by Wireless World, the
B.B.C. intends to make a fall scale
trial of both a.m. and f.m. broad-
casting in the e.h.f. band from the
new station at Wrotham, Kent. As
this is unlikely to be ready ior some
time experimental transmissions
with both methods of modulation
are being radiated from Alexandra
Palace. In addition to the [.m.
transmissions on go.3 Mc/s, which,
after a break of some weeks for
aerial overhaul, have been restarted,
amplitude modulation on 92.9 Mc/s
is being used.

Both transmitters carry the Third
Programme every day from 6 p.m.
to midnight and in addition the f.m.
transmitter radiates the Light Pro-
gramme from 11 a.m. to 12 noon
and from 2.30 to 4.30 on Mon:ays
to Fridays, inclusive.

Vertical polarization is normally
used for both transmissions but the
B.B.C. points out that horizontal
polarization may be substituted- at
any time and, moreover, the operat-
ing schedule is liable to alteration.

4.5-cm Television O.D.
Link

B.B.C. engineers, in collaboration

with radio manufacturers, are
investigating the possibilities of
using micro-wave radio links for
transmitting television from outside
broadcast points to Alexandra
Palace. Tests have been made be-
tween Alexandra Palace and Broad-
casting House and places as far afield
as Ascot and Aldershot.

The transmitting equipment con-
sists of a klystron oscillator operat-
ing on a wavelength of 4.5 cm,
which is frequency modulated by
the vision signal, and a 4ft diameter
paraboloid reflector with a wave-
guide feed. The power of the trans-
mitter is about 100 MW and the
acrial gain is 3,000. A similar serial
system is used at the receiving end.
The actual transmitter and receiver
are built into the back of the para-
boloid reflectors, whilst the asso-
ciated equipment is housed in cases.

Dividing Amateur Bands

OR some time the Radio Society
of Great Britain has been con-
sidering the possibility of intraduc-

ing a voluntary plan for the reser-
vation of a section of each of the
amateur bands for the exclusive use
of telegraphy.

The plan, which has been drawn
up on the replies received to a
recent questionnaire, has been sub-
mitted to member societies of the
International Amateur Radio Union
in the hope that it may be adopted
by other amateurs in Region 1.

We give below the division (P,
‘phone; T, telegraphy) as it applies
to the bands at present in use and,
in parentheses, for the additional
bands allocated at Atlantic City but
not yet used by British amateurs.

35 —348 T

3.6 — 3.635 P
3.685— 3.8 P

3.6 — 3.8 P)

70 — 705 T

7.05 — 7.3 T&P
(7.05 — 7.15 T&P)
140 —1405 T
(140 —141 T
14,15 —14.4 T&P
(14.1 5 T&P)
(21.0 —2L15 T)
(21,15 —21.45 T&P)
280 —28.2 T
282 —30.0 T&P
(28,2 —240.7 T&P)

It will be seen that no division is
proposed for the 1.7-Mc/s band or
for those above 30 Mc/s.

Acoustics Standards

OME months ago the British

Standards Institution set up an
Acoustics  Standards  Committee
under the chairmanship of H. L.
Kirke (B.B.C.). TFrom this main
committee were formed eight tech-
nical committees each responsible
tor a different aspect of the main
subject. The task of the first of
these, which meets under the chair-
manship of Dr. R. W. Robinson

MORE COPIES OF
“ WIRELESS WORLD”

The recent decision of the Govern-
ment to increase the allowance of
paper for technical periodicals
makes it possible to print more
copies of Wireless World, Starting
with the August issue (published
26th July) there should be enough
for all anticipated requirements,
But the number of copies will still
be limited, and so it will be neces-
sary for an order to be placed
with a newsagent.
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(N.P.L.}) is to prepare Standards
defining terms and definitions used
in acoustics, and also to review the
proposed American Standard for
acoustical terminology. .

The other committees deal with
architectural acoustics and sound
insulation (chairman, A. T. Pickles,
D.S.I.R.}; noise measurement (N.
Flemming, N.P.L.); audiometers
and hearing aids (R. S. Dadson,
N.P.L.); electro-mechanical sound
recording and reproduction (R. W.
Lowden, B.S.R.A.}; magnetic sound
recording and reproduction—film,
tape, wire and disc (M. J. Pulling,
B.S.R.A.}; concert pitch (Llewellyn
S. Lloyd); and loudspeakers, micro-
phones and other electro-acoustic
transducers (W. West, G.P.O.).

The committee dealing with mag-
netic sound recording is continuing
the work of a provisional commit-
tee which has recently produced a
draft Standard for magnetic-tape
recording for broadcasting. This
specifies the requirements necessary
for the interchangeability of record-
ings and is based on recommenda-
tions made by the B.B.C.

Naval Commissions

SCHEME for short-service com-

missions in the Electrical
Branch of the Navy, previously
restricted to those with commis-

sioned service in the R.N.V.R., has
been extended to include men who
have held commissions in the Army
or R.AF. and undertaken electrical
or radio duties, and to civilians pos-
sessing suitable qualifications.

Ex-Army and R.A.F. candidates
must be under 35 and civilians
under 30. The latter must have a
degree or diploma in electrical en-
gineering or science, or be graduate
members of the I.LE.E. or Brit.
ILR.E., or have passed such ex-
aminations as are recognized by
these Institutions as qualifying for
graduate membership.

The period of service will be five
years on the active list and four
years on the emergency list. A
gratuity of f500 tax free will be
granted to officers completing five
years on the active list. ~Further
particulars are obtainable from the
Director, Naval Electrical Depart-
ment, Admiralty, Queen Anne's
Mansions, London, S.W.r.

Hospital Television

UY’S HOSPITAL, London, has

installed permanent closed-
circuit television equipment as an
aid to surgical instruction. The
apparatus comprises basically the
C.P.S. Emitron camera, operating
on the British standard 405-line
system, but has been designed by
E.M.I. entirely for its special
function, being built as an integral
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part of the ‘‘shadowless’ lighting
equipment over the operating table.
Thus a virtually unlimited number
of students can see an operation
from an ideal viewing position just
above the surgeon’s hands. lens
selection and focusing are remotely
controlled from a room adjoining
the theatre. Close-up, life-sized and
reduced views may be selected.

Australian Television

HE recent demonstrations of Pye
television equipment in Aus-
tralia, to which reference was tnade
last month, has called f{orth an
official statement from the Common-
wealth’s P.M.GG. He has stated that
the demonstrations, which were given
on a closed circuit, ** will contribute
very little toward the introdugtion
into Australia of a television ser-
vice . . . The Government has not
committed itself to the provisionofa
television service in any Australian
centre and does not intend to do so
until proposals, which are now being
formulated, have been submitted to
the Australian Broacdcasting Control
Board and the Postal Department.*’
It is understood that tenders for

equipment of varying standards,
manufactured in the Common-
wealth, (Great Britain, U.S.A.,

France and the Netherlands, are
being considered. These have been
submitted in response to the invita-
tion made some months ago for the
supply of 5-kW transmitters for
Sydney and Melbourne, or alterna-
tively for 5-watt stations for each
of the six State capital cities.

Our Sydney contemporary Radio
Electrical Weckly states that 25-
watt sound and vision transmitters
were used to feed '19 standard
Pye receivers via a 75-ohm co-axial
cable.

Radar Certificates

ECOMMENDATIONS made by
the Radar Training Committee

of the Radio Officers’ Union for
radar maintenance certificates for
radio officers have been adopted by
the Ministry of Transport.

Provision is now made that a
holder of a first-class Admiralty cer-
tificate with a year's experience on
a radar set at sea, curing the last
two years, may receive the M.o.T.'s
radar maintenance certificate with-
out further examination. Holders
of a second-class Admiralty certifi-
cate, or those who have completed
an Admiralty radar course but have
not taken an examination, and who
in both cases have served afloat as
above are exempt froin the practical
part of the examination for the cer-
tificate.

Application forms are obtainable
from the Ministry.

Wireless World

OBITUARY

We regret to record the death of Dr.
E. H. Colpitts, inventor of the oscilla-
tor circuit which bears his name, at
the age of 77. He retired from the vice-
presidency ot the Bell Telephone
Laboratories some time ago. He was
recently awarded the Cresson Medal of
the Franklin Institute, New York, for
his work on the development of long-
distance radio communication.

We also record with regret the death
at the age of 79 of Admiral H. W.
Grant, C.B., who was chairman and
managing director of Marconi's W.T.
Co. from 1941 to 1946. He specialized in
navigation during his naval career and
was for two years in command of the
Navigation School at Portsmouth. On
retirement fromn the Navy in 1918 he
joined the Eastern Telegraph Company
as managing director and was on the
Boards of a number of other cable com-
panies.

PERSONALITIES

Sir Ernest Fisk, managing director of
E.M.IL, has been re-elected president of
the International Federation of the
Phonographic Industry at a general
meeting of the Federation in Amster-
dam attended by representatives of
twelve countries.

Brigadier J. B. Hickman, C.B.E.,
AM.C., M.A., has been appointed manag-
ing director of British Telecommunica-
tions Research, Ltd. For four years
prior to leaving the Army in March,
he had held the position of Director
of Teleconmunications Research and
Development in the Ministry of Supply.
Brigadier Hickman has been in radio
throughout his army career and filled
many technical administrative posts,
among them 'Asst. Commandant, Wire-
less Wing, School of A.A. Defenco;
Deputy Chief Inspector Telecominuni-
cations, Inspectorate of Ilectrical and
Mechanical Equipment (1941/44), and
Deputy Director of Signals (Equipment)
at the War Office (1944/45). He was
at the radar research station at Bawd-
sev in 1038,

W. T. Ditcham, personal assistant to
the engineer-in-chief of Marconi’s, has
retired after 34 ycears' service with the
company. He began his radio carcer

W. T. DITCHAM.

in 1906 with the De Forest Wircless
Telegraph Svndicate, which, on acquir-
ing the Poulsen arc patent, became the

June, 1949

Amalgamated Radio Telegraph Com-
pany. He was associated with H. J.
Round in the early development of
direction finders and operated Marconi’s
experimental broadcasting station at
Chelmsford in 1920. Prior to 1939 Mr.
Ditcham was in charge of the develop-
ment of broadcasting transmitters at
the Chelmsford works.

W. E. Dickinson, who joined the
Gramophone Company in 1936 and has
for some time been in charge of the
company’s technical publications divi-

sion, is now to specialize in the sale
of schools’ radio and gramophone
equipment.

R. J. Dippy, O.B.E., B.Sc., who, as
one of the original team at the Bawd-
sey Research Station, was responsible
for the development of Gee, is leaving
the Ministry of Supply, where he is
senjor principal scientific officer, to
become Controller of Telecommunica-
tions (Civil Aviation) for the New
Zealand Government. Before going to
Bawdsey Manor in 1936 he was for two
years in the G.E.C. Research Labora-
tories, Wembley.

Leslie Gamage, vice-chairinan and
joint managing director of G.E.C., has
been re-elected chairman of the Over-
seas Standards Advisory Committee of
the British Standards Institution and,
for the seventh successive year, has
been re-elected president of the Institute
of Export.

A. Miall-Allen has been appointed by
Taylor Electrical Instruments, Ltd., as
sales engineer for the company’s panel
instruments.

S. L. Robinson, B.E.M., who has
been with Masteradio, Ltd., for over
twelve years as general manager and
latterly was in charge of research and
development engineering, has joined
Sargrove Electronics, Ltd., who are
now at Effingham, Surrey, as general
manager.

R. O. Seccombe, who has been with
Murphy Radio for some twelve years,
has succeeded J. Wilson as service de-
partment manager. As announced re-
cently, Mr. Wilson has been appointed
weneral manager of Murphy Radio
(India), Ltd.

R. T. B. Wynn, C.B.IZ,, assistant
chief engineer, B.B.C., has been nomi-
nated chairman of the LE.E. Radio
Section for 1949/50 and D. C. Espley,
D.Eng., of the G.E.C. Research Labora-
tories, vice-chairman.

IN BRIEF

Licences.—.\n increase of 113,650
bhroadcast receiving licences (incInding
6,400 for television)  during  March
brought the total to 131,753,150, The
month's increase was a record; the in-
crease for the whole of last year being
only 3oo,000. ‘The March total included
126,500 television licences,

B.B.C. Transmitters.—Two new air-
cooled medium-wave transmitters have
been ordered by the B.B.C. from
Marconi’s.  Bv using forced-air cooling
to dissipate the heat generated by the
valves, it has been possible to con-
siderably reduce the overall size of the
equipment. Both 100- and 50-kW m.w.
and s.w. transmitters are available with
air cooling.  The 120- and 150-kW sets
in this range are water-cooled.
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Providing technical information, service and advice in relation

to our products and the suppression of electrical interference

How is your earth ?

Only last month we received a
letter in which the writer explained
that as he lived in a block of Hats, he
could not do better than a tin seven

inches square and three inches
deep, full of earth. This was shown
to our engineers, onc of whom

assured us that when investigating
a recent case of interference, e found
a radiogram “ earthed '’ to a small
flower pot, the soil of which was
kept “ suitably moist.”  We thought
that everybody had grown out of
this sort of thing, and we would like
readers to emphasise to thdir friends
that the use of a good efficient
“solid '* earth is highly desirable in
the interest of reduction of inter-
ference and  safety.  Incidentally
the earth pin of a three pin supply
point is not the ideal carth for a
receiver from the interference point
of view, although it is the right way
We were very pleased to see so

new acquaintances at the B.L.F.
them all again at Radiolympia

to ‘‘ecarth” an appliance and is
often the most convenient to use.

Suppression of motor vehicles
with magneto ignition.

We have been asked what to do in
these circumstances. 3S.CP1oo1
recommends the use of a sparking
plug suppressor 1..1133 on each
plug. Should vou be so placed, for a
four cylinder engine suppressors will
cost you 4 at 1/6 = ¢ - instead of
2/- for a “ Belling-Lec ™' distributor
suppressor I..630.

Protection of aerials.

There are only a few things to be
said in favour of light alloy television
aerials, they are light, they do not
rust, and the raw material is readily
available. Those of vou with steel
aerials, whether broadcast or T.V.
should paint them every year or so.
A good time to do this is when your

many old friends and to welcome

and we look forward to meeting
in the Autumn.

should be read as follows :—

TELEVISION AERIAL LIST NUMBERS

The list numbers of television aerials have been subject to alteration and

MIDLAND FREQUENCY AERIALS

L652/LM Dipole, reflector and cross arm, 8ft. light alloy mast, chimney
lashing and fabricated iron bracket (in 3 packs).

L652/C  Dipole, reflector and cross arm with mast head adaptor L651
for 24in. dia. wood mast (in 2 packs less mast).

L652/L As above but with lashings and brackets for customers own
mast (in 3 packs). *See below.
LONDON FREQUENCY AERIALS

LS02/L Dipole, reflector and cross arm with mast-cap, chimney lashings
and brackets for customer’s own mast (one package).
*A mast is not supplied, but a fimited supply of poles, of slightly
varying diameters is available, reference number Y798!(. Die-
cast wedges are supplied with masts, free of charge, to provide
packing between mast and mast cap.

L502/C Dipole, reflector and cross arm with mast-cap. For customer’s
own mast (one package).

TYPES UNCHANGED

Midland Description. London

Versions. Versions.

L647'T Cipole with wall fixing bracket ... L502/T

L647/L Dipole with chimney lashings LSOI/L

L646 ‘“Veerod "' attic aerial L605

L635 ‘“Veerod *’ chimney aerial L606

L678 ‘*“ Doorod "’ indoor aerial L645

house is being redecorated and there
are ladders about the place. We
repeat, even lamposts, park railings
and bridges are painted regularly, an i
not for appearance.

P S’rd/}

//} Did you kunow? A motor
car can seriously interfere
with electronic research and
television reception

Fit a ‘‘Belling-Lee’

sup-

pressor L.1274 or L 630 to
the distributor lead, does
not affect engine perform-
ance and helps an industry

This is a reproduction of a
« Belling-Lee ’’ letter sticker

Cutting down London T.V. aerials
to make them suitable for the
Midland station.

No it won't do! We have said so
before, and must repeat it, as so many
people write and ask if they need
only cut a piece off the element.
The length of the crossarm is also a
function of the wavelength, and this
should be cut to the same length as
the element, which raises all kinds of
complications when you try to do it.

A reliable 10 m/A fuse.

We have perfected a method for
the production of fuses rated at
10, 15 and 25 m/A blowing within
one second on 1oo percent. overload.
The link is pure platinum wire, and
complete cartridge is 5/8in. x 3/16in.
corresponding to our list No. L.562.
These fuses pass the bump test
specified in R.I.C./11 for yellow and
green component categories, The
appropriate fuseholders are panel
I..575, sealed panel L.565 open
baseboard 1..566. All these fuse-
holders have Service reference
numbers.

‘The illustration shows miniature

panel fuseholder L.575.
Design No. 843289,

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX,, ENGLAND

Regd.
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. but there is a difference in FIWAvyox

The GP 1 pressure Type sound equipment
Loudspeaker Unit is an
outstanding example of
~ advanced design and crafts-
manship. Compact with
high power handling capa-
| city, efficient and economic
in weight and cost, the GP 1
. unit emphasises the quality Retail Price:
¢ of VITAVOX sound equip- £9. 10. 0.

VITAVOX LTD., WESTMORELAND ROAD N.W.9, Telephone' Golmdale 8671

Low temperature - cosefficianti=is
Patented nodal suspension. —Jlounted

independent of climatic conditions. ~Exception I

High stability. Smali size, 3"x " overall excluding pirs:
standard miniature deaf aid valve socket

FOR FREQUENCY SUB~- STANDARDS

Type JCF/200, 100 KC/S. Available from stock adjusted to
0-01%,. Higher accuracies supplied to special order.

PRICE

The type JCF[200 unit illustrated is representative of the wide range 2 1 0
of vacuum type unit available for low and medium frequencies £ = ‘5 =

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SALFORD 3. LANCS. Telephone BLAcktriars 6688 (6 lines). Telegrams & Cebles SPARKLESS Manchester
Proprietors THE GENERAL ELECTRIC CO., LTD., OF ENGLAND
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Exporting Television.—A receiver de-
signed to American television standards
(525 lines), was featvied by Rommac
Radio Cotporation at the B.LF., It
incorporates  switch tuning covering
twelve of the thirteen .S, television
channels (54 to 216 M- s

SPECIALLY CONSTRUCTED hous-
ing for the image-orthicon camesa
outside the B.I.F., Birmingham,

where 625-line television was

demonstrated.

Centimetric Experiments.—In order
to extend the quasi-optical path for
experimental  transnsissions on  centi-
metre wavelengths, the G.EC, is io
crect a 2004t tower at the Company's
research laboratories a* Wembley. Two
octagonal cabins, about 11t across,
will be fitted onc¢ above the other at
the top of the lattice steel tower. A
lift will give access tc the cabins on
the external balconies of which will be
firted parabaloidal acrials,

I.LE.E. Growth.—In the¢ annual repart
ot the Courcil of the 1. 15, an increase
during the past year of 1,464 in the
membership is recordel.  This brings
tke total to 34,371. Nearly 16,000 are
Students and Graduates.

Sound Reproducing equipment, with
individual volume control and selec-
tion of two programmes for each pair
of headphones, is being produced by
the Magneta Time Company for instal-
lation in hopsitals.

P.A—Two public-address installa-
tions have recently bLeen undertaken
by the Sound Amplification Division ot
EM.I. Amplifying equipmwent giving an
output of 4o watts to 53 loudspeakers
has been installed at the Rugby Foot-
ball Union ground at Twickenham. A
contract to supply a complete p.a, in-
stallation for the mills of the Madura
Mill Co. at Madura, Southern India,
has also been placed with the company.

Ships’ Aerials.—A centralized aerial
svstemn for the personal receivers used
in various parts of the ship is being
installed by E.M.I. in each of the five
vessels now being built in Trieste [or
the Argentine Government,

“Try This One.”—Don’'t read this
until yon have tried to solve the prob-
lem propcunded by *‘ Diallist’” on
p. 239. Tne answer is, the length of
the line curd is five feet, the age of
the elder hrother being ten years,

Wiceless World

Marine Radar.—The
thirteecn papers on the operational
aspects of marine radar which was
presented at a meeting of the Institute
of Navigation in February is published
in the April issue of the Jonrnal of the
Institute,

British Wireless Dinner Club.—The
25th annual dinner of the club was
recently held in London. The guest
of the evening was Lord Cherwell, 1.C.,
F.R.S. The newly elected president of
the club, which now has a membership
of 450, is \.V-M. Lywood, C.B., C.B.E.

sywsposiuin - of

FROM ABROAD

French Television.—De¢monstrations
of 819-lin¢ tclevision—the new French
standard—were given throughout the
recent Lyons Fair.  Mobile equipment
was used for the transmissions which
were radiated on 213.25 Mc/s (vision)
and 202.1 Me /s {sound) with powers of
oo and 15 watts, resepectively,

North  American Amateurs.-
Canadian and U8, amatenrs are now
permitted to use the 1.8 to 2-Mc/x
hand. It has been divided into bands
of 25ke/s and these have been allo-
cated for usc in individual States and
Provinces.  Transmission is permitted
on both ‘phone and c.w., hut power
ix limited,

Newfoundland.—Iu  order to  link
Newtoundland, which has recently be-
come a DProvince of Canada, with the
Canadian  Broadcasting  Corporation’s
network, an f.m. link has been estab-
lished between the mainland and the
island.

Ionosphere Data.—The U.S, National
Burean of Standards has issued a five-
page booklet entitled ‘* Absorption of
Radio Waves Retlected at Vertical In-
cidence as a Function of the Sun’s
Zenith Angle’ (KPP193g) in which is
analysed the diurnal variation of iono-
spheric absorption. 1t is obtainable,
price 10 cents, from the U.S, Govern-
ment Printing Office, Washington 25,
D.C.

Pakistan.—The firm of
Khan, importers and agents, of
Muhamed Building, Bunder Road,
Karachi, 1, invite manufacturers to
send details of radio equipment which
they are desiroys of exporting to
Pakistan.

‘“ Broadcasting Yearbook,” which is
published by our Washington con-
temporary, Broadcuasting, and is issued
to subscribers to that journal, contains
a wealth of information on broadcast-
ing in the U.S.A. The 1949 edition
includes cotnplete lists of American
a.m., f.m. and television stations.

INDUSTRIAL NEWS

Butler and

De la Rue Plastics.—The two wholly
owned plastics subsidiaries of Thomas
De la Rue (De la Rue Installation,
l.td., and 1lll, Norman & Beard
Plastics, Ltd.) are no longer acting as
individual companies, but will operate
trom 84, Regent Street, W.r (Tel.:
Regent 2901), as the plastics division
of the parent company.

H. J. Enthoven & Sons have trans-
ferred all their departments to their

new oftices at * linthoven House,"
89, Upper Thames Strect, London,
F.C 4 (Tel. - Manzion House 4533).
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Radio Industries Club.—In the annual
report of the chairman of the Radio
Industries Club the membership of the
parent club is given as 673 and the
total of the six affiliated clubs—Scot-
land, Merseyside, Manchester, Mid-
lands, Wales and Monmouthshire, and
West Riding of Yorkshire—ax approxi-
mately 750, The new president is Lord
Burghley, K.C.M.G., and \W. E. Miller,
liditor of our associate journal Wireless
«» Electrical Trader, who has been
Lonorary secretary of the club for eight
vears, is this year's ehairman and con-
tinues s secretary,

R.C.M.F. now R.E.C.M.F.—At the
16th  annual general meeting of the
R.CALIY, it was agreed to amend the
title to Radio and Electronic Com-
ponent Manufacturers’ Federation, The
member firms and, in brackets, their
representatives, elected to the councit
lor 1949-50 arc:—Antiference (N, S.
Jeebe); British Electrolytic Condenser
(I’. D. Canning); British N.S.I5. (S.
Wilding Cole); Ediswan (J. W. Ridge-
way); Garrard  (Hector V. Slade);
Hellermann (). Bowthorpe); A, H,

Hunt (I°. 8. Richmond); l.ong and
Hambly (G, G Kent); Reliance Elec
trical Wire (C. . Davis); Telephone
Mamufacturing (W, AL Jackson);

Main-
and Win-

Construction  and
Randally;

Telegraph
tenance (W, 19,

C. H. DAVIS, chairman, R.E.C.M.F.

grove and Rogers (W. Holmes)., The
new chairnman is C, 1. Davis and the
vice-chainman 1. V. Slade.

MEETINGS

Television Society
Midlands Centre. — " The V.H.IF.
Link,” by A. H. Mumford (G.P.0.) at
7.0 on June 1st at the Chamber of Com-
merce, New Street, Birmingham.
Junior Institution of Engineers
Midland Section.—'* I'he Manufacture
of Gramophone Records,’”” by H. W.
Bowen, O.B.E., at 7.0 on June 4th at
James Watt Memorial Institute, Great
Charles Street, Birmingham.
Radio Controlled Models Society
London Group.—Second of three lec-
tures on '‘ Fundamentals of Radio Con-
trol,”’ by P. A. Cummins at 2.0 on June
1zth at St. Ermins Hodétel, Caxton
Street, London, S.W.r.
Institution of Electrical Engineers
Southern Centre.—Visit to the R.A.F.
radar station at Poling, near Arundel,
on Tuly 1at.
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"MIDGET A.C. MAINS RECEIVER"

Further Notes, and
Answers to Some Querles

article in the March issue it
has been found that the
quality and undistorted power
output of the receiver can be im-
proved by the use of an output
transformer different from the ex-
Air Ministry type visible in one
of the photographs. This com-
ponent, which was originally de-
signed for a rather different
fanction, is to some extent re-
sponsible for the modulation of
high notes by low, mentioned in
the article. To obtain the best
quality and the maximum output
of which the receiver is capable,
and in particular where a larger
external speaker is used, a bigger
output transformer with a core at
least 2in x 1}in, having a centre
cross-section of } sq in, should be
used. The laminations in this size
of transformer are normally butted
together to give a small air gap
in the magnetic circuit. By dis-
mantling the transformer and re-
assembling it with the laminations
interleaved, the inductance can be
appreciably increased and the
bass response correspondingly
improved. This improvement in
inductance is only possible, of
course, because the anode current
of the output valve is so small.
Nevertheless some constructors
have found the quality quite ade-
quate with the original output
transformer, and details are given
below for obtaining the ratios of
35:1 and 8o:1 with this com-
ponent.

35:1, primary TP and I4 with
IP bonded to O4 second-
ary O3 and I3.

80:1, primary OP and I4 with
IP bonded to O4 second-~
ary O3 and T3.

It is regretted that an error
occurred in the specification for
the midget mains transformer.
The core cross-section should be
] sq in not } sq in as stated. A
suitable component can be ob-
tained from Stern Radio, 7109,
Fleet Street, London, E.C.4.

It should be pointed out that
the reaction control is a pre-set
adjustment intended to be set be-
low the point of oscillation for all

SINCE the appearance of this

settings of the tuning control, and
that this setting should be ad-
justed to give optimum sensitivity
and selectivity. The brief period
of oscillation during warming up
of the receiver occurs only if
reaction is pressed to the limit.

Some of the war-surplus EF50
valves are somewhat microphonic
and give trouble in the detector
position, particularly when the
receiver is boxed. Care should
therefore be taken to select a suit-
able valve for this position.—
S. W. A,

MANUFACTURERS’
LITERATURE

Four leadlets describing radio connect-
ing wires, television down-lead cables,
microphone and loudspeaker cables,
and copper earth rods made by B.I.
Callender’s  Cables, Norfolk Iouse,
Norfolk Street, London, W.C.z.

Illustrated guide to the products and
resources of the British Thomson-
Houston Co., Rugby, issued in connec-
tion with their exhibits at the British
Industries Fair.

Leaflet in English, German, Spanish
and French  describing  ** Superspeed
Special ”* activated solder made by
H. J. Enthoven and Sons, 15-18, Lime
Street, London, E.C.3.

Preliminary specification of ‘“ Sound
Magnet” tape recorder 1ade by
General Lamination Products, 204,
Broadway, Bexleyheath, Kent.

Leaflet describing a zo0-watt, 12-inch
Model Rz2/12 p.m. loudspeaker made
by Goodmans Industries, ILancelot
Road, Wembley, Middlesex. Alterna-
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tive cones are available with funda-
mental resonances of 55¢/s or 75¢/s.

Illustrated leaflet of Model 72z table
model receiver (export only) from In-
victa Radio, Parkhurst Road, London,
N.7.

List of quartz crystal units made by

Salford Electrical Instruments, Silk
Street, Salford, 3, Lancs.
Catalogue of ‘' Stanelect’” public

address loudspeakers for all purposes,
from the Standard Electrical Engineer-
ing Cc., 16, Hencage Lane, London,
<.C.3.

Leaflet describing Models CN385 and
CN386 "a.c./d.c. superhet receivers
(export only), from Vidor, West Street,
Erith, Kent.

Catalogue of radio components and
kits of parts from Coulphone Radio, 58,
Derby Street, Ormskirk, Lancashire,

Technical details of the G.E.C.
‘“Overseas’ bandspread auto-change
radiogram, from the General Electric
g\?'é Magnet House, Kingsway, London,

.C.2.

Leaflet describing the universal oscil-
lograph mounting made by Nagard,
Ltd., 245 Brixton Road, London,
S.\Woo.

Technical details of Eddystone Model

communications .recciver {rom

Stratton and Co., Eddystone Works,
West Heath, Birmingham, 31.

MULLARD VALVE DATA

HE information contained in the

wall chart of Mullard receiving
valves has now been incorporated in a
pocket-size booklet for the convenience
of servicemen. In addition to {ull
characteristics, operating data and base
connections, there is a comprehensive
list of equivalents and near equivalents
of valves of other makes. Copies are
obtainable from Mullard Electronic
Products, Century House, Shaftesbury
Avenue, London, W.C.2.

NEON TEST PROD

AN insulated test prod containing
a small neon lamp which can be
used on either a.c. or d.c. circuits
of 200 volts and over has been
introduced by A, F. Bulgin & Co.,
Ltd., By-pass Road, Barking,
Essex. It gives polarity indication
on d.c. and enables a.c. or d.c. sup-
plies to be identified by the nature
of the glow. Its many uses com-
prise means of locating a blown
house fuse, testing motor car spark-
ing plugs, leakage tests on capaci-
tors, continuity of supply circuits
and for identifying transformer
windings. The prod is very sensi-
tive and gives an indication of leak-
age through several megohms.

A standard size neon bulb is used
50 it is easily replaceable if neces-
sary. The whole is fully shrouded
in rubber and has semi-flexible

P.V.C.-covered prod leads terminat-
ing in ferruled tips. The price is
108,

Bulgin insulated neon test prod.
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ELECTRONIC CIRCUITRY

Selections from a Designer’s Notebook

By J. McG. SOWERBY (Cinema Television Ltd.)

HOSE readers fortunate

enough to have visited the

Physical Society’s exhibition
last April wiil probably have
noticed the large number of in-
struments involving electronic
counters. ‘These
circuits were first
widely used in
nuclear physicsre-
scarch for count-
ing the individual
pulses derived from Geiger-Mulier
tubes, and other devices.! Since
then the field of application of
counters hasbeen greatly extended,
and numerous counting circuits
have appeared in the technical
literature.

Electronic counters may be
used for recording and controlling
the flow of articles past a given
point—as in the manufacture of
buttons and cigarettes—when tae
counting rate is in excess of that
which can be handled by a
mechanical counter. In such
industrial applications the articles
are often made to interrupt a beam
of light falling onto a photocell,
and then each interruption pro-
duces a pulse which is counted as
one integer. Of course, other
means are available for deriving
the required pulses from the
passage of an article. Counters
are also used for recording the
number of revolations executed by
a piece of rotating machinery in a
given time, for recording the
number of cycles executed in a
given time (c.g., measuring cycles
per second), for the accurate
measurement of intervals of time,
and for frequency division. The
electronic counter is also the basis
of the well-known ENIAC coni-
puting machine.

Probably one of the simplest
forms of counter is the so-called
scale of two which usually consists
of two valves so connected that the
circuit has two similar stabk
states, and which will change from
one to the other each time it

Electronic
Counters

s «Electrical Countiung,” by W. B, Lewis,
~.U.P,, 1942.

receives a pulse of predetermined
shape and amplitude. Such a
scale of two circuit is shown in
Fig. 1, and this represents a
simple reliable design.? “It will be
seen that the circuit is entirely
symmetrical, and that cach anode
is connected through a resistive
network to the other valve’s grid,
If the R, and R, resistances are
chosen correctly, it is possible to
arrange matters so that when one
valve is conducting, the drop
across its anode load is partially
transferred to the other’s grid, so
that the latter is cut off. Since
the circuit is entirely symmetrical
it is a matter of chance which
valve becomes conducting when
power is first supplied to the
circuit ; let us ar-
bitrarily assume
that it is A which
is conducting, and
go round the cir-
cuit to see how the
standing voltages
are distributed.
Since A is con-
ducting and B is
not, the anode of
A will be negative
with respect to B’s,

apparent. We have not yet
discussed the function of the two
condensers C, and Cz—which are
equal in value.

To appreciate the need for the
two condensers, we must now
enquire how the scale of two is
made to change from one stable
state (A conducting) to the other
(B conducting). In this circuit
positive pulses of short duration
are applied to the cathode, so that
for the whole or part of each pulse
both A and B are cut off. This
pulse may last anything between
0.1 and 50 usec, according to the
particular design and the require-
ments, but its length must be
properly related to the short time-
constant formed by C, and C,
and their associated resistances.
To show how essential are thesc

Fig. 1. Scale of a
two counter circuit. T

1
3C
and the diffecrence may well be any-
thing between 20 and 100 volts in
a practical design. Consequently
the grid of A will be more positive
than that of B by Ry/(R, 4 R,)
times the difference in the anode
potentials. Provided R, is made
sufficiently large, no grid current
will flow, and the anode current of
A will be nearly its grid potential
divided by R,. When B is con-
ducting all the foregoing will again
be true if A and B are inter-
changed, and the function of all
the resistors and the valves is
* T, C. Nuttall, Brit. Pat. No. 572884,

condensers, assume first that the
input positive pulse is indefinitely
long. This cuts off both valves
and before very long the circuit is
in an entirely symmetrical state,
since C, and Cy will assume equal
charges. If the pulse now returns
to zero both valves conduct, and
the circuit is in a state of unstable
equilibrium. By regeneration one
or other will soon become fully
conducting and the other will cut
off. But there will be nothing to
decide whick valve shall become
fully conducting (except, of course,
any small practical lack of sym-

L
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metry) and the circuit will not
behave as a scale of two.

But now suppose the input
pulse to be very short in duration
compared with the time-constant
of C and its associated resistances.
As A is initially conducting there
is a greater potential across (and
so more charge stored in) C, than
Cg. Consequently, when both
valves are first cut off the grid of B
moves positively with respect to
A’s. The grid potential of B then
reverts exponentially with time
towards that of A, but before
equality is attained the input
pulse collapses leaving B passing a
greater anode current than A—
or the conditions may be such
that A is cut off. Consequently,
the circuit locks into its second
stable state with B alone con-
ducting. Thus we see that the
condensers Ca and CB form an
essential feature of the design,
and that the circuit cannot be

expected to function correctly -

without them. They form a kind
of ‘““memory”’ which enables the
circuit to remember, for a short

Wireless World

the waveform obtained by
differentiation of the anode
potential changes of one valve.
From this one sees that one.output
positive spike is obtained for two
at the input, so that the circuit
divides pulses by two. Obviously
if we can arrange that the un-
wanted negative spikes are not
transmitted, we can wuse the
remainder to operate another
scale of two. This is conveniently
done by means of a buffer stage
as shown in Fig. 3.

This consists simply of a short
time-constant differentiator C,R,,
and a cathode follower biased to
cut-off by the current through R,
caused by the return of R to the
h.t. supply. If this stage is fed
with square waves—or the anode
waveform of the scale of two
circuit—the positive and negative
spikes in the last waveform of
Fig. 2 will appear at the grid cf
the valve, but the negative ones
will be largely suppressed, and
the positive ones may be used for
driving the next scale of two, or
for any other purpose. Hence
with this design three valves

constitute a com-

INPUT N N N A [\ plete scale of two,
and any number

& (ANODE) 1 f L I 1 of them may be
arranged in cas-

B (ANoDE) r 1 T 1 —— cade. The division
ratio of such a

B “DIFFERENTIATED A \ cascade is 2", where
(ourput) > L Y # is the number of

Fig. 2. Simplified waveforms in the scale of two

counter.

time after the onset of the energiz-
ing pulse, which state it was in
last, and ensures that it shall
change to its other state. The
function of the condensers has
been discussed at some length
because they are often wrongly
described as  being  merely
‘“ sharpening ”’ condensers to com-
pensate for the stray grid-cathode
capacitance of the valves, or to
make the anode-grid transmission
independent of frequency.

In the scale of two circuit shown
in Fig. 1 the energizing pulse is
coupled into the cathode through
C,, and it is generally not necessary
for this pulse to be anything more
precise than the positive * spike
resulting from the differentiation
of a square wave. Fig. 2 indicates
the general shape of the relevant
waveforms in the circuit, and also

scales of two. Thus
we may easily ob-
tain division ratios
(or scaling factors)
of 2, 4, 8, 16, 32, 64, 128, 256,
512, 1024, 2048 . . . and so on.
[t must be emphasized at this
stage that the circuits shown in
Figs. 1 and 3 are not by any means
the only ones available, and that a
large number of variations is
possible. For example, the input
pulses do not necessarily have to be
applied to the cathodes, nor do
they always have to be of one
sign, and counters can be designed
to accept mixed positive and
negative pulses but to respond
only to those of one sign. They
may be fed into the circuit in
many ways—at the control,
screen, or suppressor grids, or at
the anodes—provided the pulses
are supplied symmetrically to the
circuit. Again, various circuits
have been designed using diodes
as part of the input coupling, in
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which the aim is to apply the
input pulses alternately to the
two valves. Triodes or pentodes
may be used, but generally speak-
ing pentode circuits are easier to
design owing to the absence of
Miller effect The ‘‘ memory "’
need not consist of a condenser

T
1
]
)

L

OUTPUT

Fig. 3. Cathode-follower buffer
circuit.

and associated resistances; cir-
cuits have been designed in which
inductances were used. However,
if the mode of operation of the
circuit of Fig. 1 is remembered
the reader should have no diff-
culty in following the action of
more complicated circuits.

So far, then, we have seen how
a simple scale of two operates, and
how any pulse repetition fre-
quency may be divided by any
number N in the series given by
N = 2», where # is the number of
scales of two used. Next month
we shall make some observations
on methods of obtaining division
ratios not included in this series,
and we shall see how N can be
given any integral value.

NEW DOMESTIC RECEIVERS

THREE-WAVEBAND receiver,

Model BCso050, introduced by
the General Electric Co., Magnet
House, Kingsway, London, W.C.z,
employs a four-valve, plus rectifier,
superhet circuit with a single KT61
output tetrode feeding a sensitive
p-m. loudspeaker, and is designed
to give better-than-average quality
of reproduction. It is available for
a.c. mains only (£21 14s 4d includ-
ing tax) or for a.c./d.c. operation
{Model BCs055), price £22 7s 2d in-
cluding tax.

Five wavebands are a feature of
the H.M.V. Model 1120 superhet
(four valves, plus rectifier), which
has a 5-watt output and is fitted
with spin-wheel tuning. In addition
to the usual medium- and long-wave
ranges, there are short-wave ranges
covering 15.5-20.5m, 20.5-33m and
33-room. The price, including tax,
is £26 16s 7d and the makers are
the Gramophone Co., Hayes, Mid-
dlesex.
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Take a look

inside the
ERIE insulated
High Stability
RESISTOR

Ceramic Case with Insulation
Resistance of more than 1,000
megohms at 500 voits.

Colour coding bands (to
R.C.S.C. standard) which
retain their true colour when
applied to the white ceramic
case,

Special resistor element con-
sisting of carbon deposit on

Time-provence-amic |
end seal, |

BUILT

Wire leads (3in.x 0.032in.) and
spring caps securely con-
nected to resistor body thus
eliminating open circuits.

ceramic tube, spiral cut to
required value and tolerance.

QUALITY 18

INTO EVERY DETAIL

ERIE High Stability Resistors, -

hesidef di.sl)layin«.g c.haruc‘teristics TYPE | WATTS P'g:ﬁ." [TILXENSBI(())?‘YS RESISTANCE
well within the limits laid down VOLTS | L. x Dia RANGE

in the current R.C.S.C. Specifica~

tion, are fully insulated, fully 100 Y 500 13" x 31~ 102 to 3 meg.
tropical and extremely robust ;

and are, therefore. eminently 108 i 325 ¥x 25Q to | meg.
suitable for operation in restric- - S

ted spaces and under the severest 2 i 20 i Jeofe) G5 aueth

of conditions. *Provided wattage rating not exceeded.

All Leads axial 1}” long x 0.032” dia.

ERIB Resistor Limited

CARLISLE ROAD, THE HYDE. LONDON. N.W.9, ENGLAND
Telephone: COLindale 80173, Cables: Resistor London
Factories : Landon and Gt. Yarmouth ; Toronto, Canada ; Erie, Pa.. U.S.A. 3332
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RECTIFIER VOLTAGE CONTROL

and gas discharge tubes,

static voltage - control
systems may be divided into two
principal classes, one using elec-
tronic valve regulation, the other
employing the properties of
saturable-core reactors or trans-
formers. D.c. power supply umnits
operating on ax. mains commonly
employ electronic regulators to
stabilize the output voltage
against load current and supply
voltage changes, and designs or

g_ PART from barretter lamps

—r— ._I,

e

2S00 e | SATURATION _|

100,00¢

75.000¢

50,0008

FLUK DENSITY (LINES FER 8Q. INCH)

g

10 26 a0 S 40

MAGNE T1ZING AMPERE ~ TURNS PER INCH

Fig. 1. Typical initial magnetiza-
tion curve for transformer steel.

an extensive range of such units
have been published.  Close
regulation and rapid response are
secured at the expense of some
circuit complexity.

Regulators employing magnetic
saturation of an iron core are
much less complicated and are
preferable for use in industrial
equipment where reliability is
essential.  They can be applied
equally well to a.c. voltage regu-
lation and to the stabilization of
the d.c. output from rectifier sets.
In both cases the regulator action
depends on the non-linear relation-
ship which exists between the
magnetizing ampere-turns and
the flux density in the iron core
of a transformer or reactor. The
observed non-linearity accounts
for the variation of the inductance
of iron-cored coils under different
conditions of a.c. and super-
imposed d.c. magnetization. It
is well known that the primary
inductance of an output or inter-

Using Saturable-Core Reactors
By F. BUTLER, B.Sc. M.IEE.

valve transformer is profoundly
modified by the flow of d.c. anode
current to the associated valve.
Becaus: of this  effect, when
measuring the inductance of the
windings of such transformers, it
is necessary to select standard
values of d.c. and a.c. excitation
in order that the results should
correspond to
some definite
! value for the in-
cremental per-
meability of the
core material.
Fig. 1 shows the
relationship  be-
tween the magne-
tizing ampere-
turns per inch
length of magne-
tic circuit plotted
against the result-
ing flux density in
lines per square
inch of core cross-
section.
The data refers

SATURABLE

Joe

%m&

SOU RC €
SOURCE

superimposed on a variable d.c.
biasing current, there will be
different alternating fluxes corre-
sponding to each level of direct
current. If the frequency of the
alternating current is fixed, there
will be differing back e.m.f.s
corresponding to the changing
rates of flux linkage and there is
thus a particular value of coil in-
ductance corresponding to each
d.c. bias level. This variable-
inductance feature is the basis of
design of magnetic amplifiers and
control equipment using saturable
reactors or transformers, .
IYig. 2 shows the most elemen-
tary form of regulator using the
principle of reactance variation by
auxiliary d.c. bias control of the
steady flux.
It can be seen that the control
reactor forms a variable im-
pedance in series with the load.
Practical circuits differ from the
simple arrangement shown in that
there is some transfer or coupling
device connected between the load
circuit and the d.c. control section
so as to ecffect the desired auto-
matic control. In certain cases,
the interconnection is by means
of current transformers and
auxiliary metal rectifiers. With
equipment incorporating rectifiers,
it may be sufficient to divert the
d.c. output and employ it to exer-

Fig. 2. Simple va- Pttt

riable-reactance re-
gulator.

Fig. 3. (Right) Core
shapes suitable for
use in saturable

reactors.

(3)
to a particular sample of transfor-
mer steel (Stalloy). Fora given coil
the ampere-turns will be propor-
tional to the current. From the
figure, it can be seen that at differ-
ent points on the curve, equal in-
crements in magnetizing current
cause widely differing flux varia-
tions. In the case of a coil carry-
ing a fixed alternating current

®)
cise the required magnetic bias
control.

It will be clear that the elemen-
tary design of the reactor core
and windings shown in Fig. 2 has
some obvious disadvantages.
Normally, the d.c. control wind-
ing has a large number of turns
and a high induced voltage will
be developed in it. Alternating
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current will also flow in the con-
trol circuit,  Core designs which
climinate these defects are shown
in Fig. 3.

The type shown in Fig. 3 (a) is
to be preferred since the leakage
flux is small. Separate a.c. wind-
ings are placed on the two centre
litnbs, while the d.c. coil embraces
the pair. By proper conncction
of the two a.c. windings, either
in series or in parallel, it is pos-
sible to cancel the undesired in-
duced voltage in the d.c. coil.
With laminations of the type
shown in Fig. 3 (b), the control
winding is carried on the central
limb and the two a.c. coils are
wound on the outer cores. Again,
care is necessary when joining the
a.c. windings in series or in
parallel, so as to avoid induced
voltages in the d.c. coil. Several
published papers give a discussion
on the choice of core shapes.
Making use of standard shell-type
transformer laminations, the best
scheme is to use two stacks of the
form shown in TFig. 3 (b),
assembling  them  with  non-
magnetic separators, winding the
a.c. coils on the centre limbs and
arranging the d.c. winding so as
to encircle both central cores.
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of about 15 per cent. This is par-
ticularly objectionable when sup-

l D-C. output voltage 970

l Load current (mA) . . | 0

plying Class **B" modulators,
and it is responsible for causing
a large percentage of the total
audio distortion. The circuit of
Fig. 4 shows how complete com-
pensation may be secured ; in
fact, it is possible to provide a
rising characteristic so that there
is an increase in output voltage
consequent upon an increase in
load current.

The action of the controlling
reactor is as follows. Its a.c.
windings are so proportioned that
when the sole load on the rectifiers
is the normal bleeder resistor
(essential to prevent a dangerous
rise in no-load voltage) the poten-
tial dropped across the reactor is
20-25 per cent of the supply volt-
age. The load and reactor volt-
ages combine vectorially to give
the supply voltage and under cer-
tain conditions, the first two volt-
ages are approximately in phase
quadrature. As soon as addi-

A.C. COILS

D.C'./CONTROL WINDING

SATURABLE
4~ REACTOR

(’9 suAP'rE'LY

+

REGULATED
0.C.
OUTPUT

Fig. 4. Application of saturable reactor control in a mercury-vapour
rectifier designed for feeding Class B modulators.

More details will be givea later
regarding winding particulars and
core constructon. Due to the
many variables involved, it is diffi-
cult to give design information to
cover a wide range of use. In-
stead, details will be given of one
specific application.

A standard medium - power
single-phase, full-wave mercury
vapour rectifier set, using a choke-
input filter, has a a voltage regu-
lation, between light and full load,

tional load current is demanded, a
polarizing current flows in the d.c.
winding of the reactor. There is
a fall in .ts reactance and a change
in its phase angle of impedance,
so that there is a reduction in the
voltage drop across it and a corre-
sponding increase in the rectifier
transformer primary voltage. The
full d.c. output voltage is thus
sustained or it may actually be in-
creased. The following results
were obtained during practical
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trials of one regulated power

unit ; —

TR l 995 1000 990 l
|

. ]

\ 100 l 150 200 400 ‘

Particulars of the saturable re-
actor used in this case are given
below : —

Lamination size (external=5in

x 44in.

Window area = 3in x 1}in.

Depth of stack =1}in.

Cross-section of centre core=

1}in x 1}in.

The identical stacks are re-
quired to the above dimensions
spaced by non-magnetic separa-
tors about 1in thick.

A.c. windings (2)

tirns, 18 s.w.g.

D.c. winding 1,200 turns, 24

S.w.g.

The general assembly and
method of coil winding and con-
nection are shown in Fig. 5. The
construction of a similar unit was
described by T. A. Ledward in
Wireless World, June, 1943.

The performance figures given
show that there is no difficulty in
securing close voltage regulation
using the circuit shown in Fig. 4.
At the same time, it is necessary
to keep in mind a number of fac-
tors which, under some circum-
stances, can prove objectionable.
In the first place, non-lincar de-
vices using magnetic saturation
must cause some waveform dis-
tortion. This effect is not serious
in the present application. The
high operating flux density neces-
sarily increases the iron losses, but
again, in this case, the requisite
small change in controlled voltage
permits operation at high effi-
ciency, and the losses in the re-
actor vary with the output load.
There is a relatively high stray
field surrounding the saturable
reactor, which must therefore be

each 300

shielded magnetically or well
spaced from low-level audio
stages,

Returning to the question of
waveform distortion, considerably
different results are obtained in
the two cases of series and paral-
lel connection of the a.c. coils. In
general, parallel connection is to
be preferred, though in this case
the response to load changes is
rather more sluggish than for the
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alternative series connection. The
response time is, of course, prin-
cipally aflected by the time con-
stants of the smoothing filters, and
no speeding-up of reactor response
can do much te alter this charac-
teristic. It is of advantage to in-
crease the capacitance of the final
filter capacitor as much as pos-
sible within economic limitations.

Since it is possible so to propar-
tion the controi reactor that there
is a rising charac-
teristic of output
voltage versus
load current, it
might appear that
there is some risk
of a cumulative
form of positive
feed-back orover-

Fig. 5. Arrange-
ment of cores and
windings used in the
reactor shown in

Fig. 4.

control instability, but in practice,
this is not experienced. At the
same time, it must be recognized
that the normal effects of supply
voltage changes are enhanced, and
if very high stability is essential, it
may be mnecessary to supply the
entire equipment from a constant-
voltage transformer, though in
most practical cases there is no
need to go to this extreme.

HIGH-QUALITY

Details of the Vitavox
*“ Klipschorn’’

O meet the demand of the con-
noisseur for a really high-grade
reproducer capable of doing justice
to recent advances in recording
technique and amplifier «esign,
Vitavox, Ltd., Westmoreland Road,
London, N.W.n, have introduced
a ‘‘corner cabinet’ loudspeaker
with many interesting features.
Two driving units are employed,
a Type Sz pressure unit for fre-
quencies above 3j00c/s, and a
special 15in cone for lower  fre-
quencies.  Irequency  division s
effected in a single-section, series-
connected, cross-over network.
Both units work into true horn
loading aund the bass horn is of com-
plicated construction. It is of the
folded re-entrant type with diviced
outlets emerging at the two sides
of the cabinet. The walls of the
room form an extension to the horn,
‘and special provision is made to get
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The centrol system  described
has applications in both radio and
industrial electronic equipment,
and for these purposes its reli-
ability and extreme simplicity are
in markad contrast with the com-
plexity of alternative regulation
systems, though its inherent limi-
tations 1aust be recognized.

REFERENCES

1. ' Saturable Reactors for Load Con-
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4. " U.ILF. Field-Strength Meters."”
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“ F.M. by Non-linear Coils.” L. R.
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March, 1946.)

."\olhge chulators using Mag-
netic Saturation.” K. J. Way. (Elec-
tronics, July, 1937.)

REPRODUCER

an air-tight seal between the cabinet
and walls, which may not be per-
fectly flat or at exactly go deg.
The internal divisions of the cabinet
are all of }in plywood, and great
care is taken to ensure per-
fectly air-tight joints bonded
with synthetic resin glue.
The acoustic design is due
to P. W. Klipsch,* and the
exterior design is due to
I°. C. Ashford.

We have had an oppor-
tunity of hearing this repro-
ducer on a wide variety of
test records and radio pro-
grammes (f.m. and a.m.)
and the outstanding impres-
sion is one of power and
solidity There seems to Le
an unlimited capacity for
Jdelivering  acousic watts
without the slightest sug-

Vitavox high-quality repro-
ducer based on the design of
P. W. Klipsch.
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gestion of wilting either in the driv-
ing units or the cabinet work, and
the electro-acoustic efficiency issuch
that a 1o-watt amplifier provides all
the volume necessary, not only for
the home but for, say, a gramo-
phone recital to an audience of
several hundred people

The bass response is outstand-
ingly good and there is no lack ot
top of a quality which does full
justice to the brass section of the
orchestra. We could detect no flaw
in the transition at the cross-over
frequency of 500 c/s.

For its size the '‘ Klipschorn’
gives a very impressive perform-
ance, and a power and depth of
bass response that is usually
found only in cinema reproducers.
The cabinet stands approximately
4ft 23in high and extends 274in
from the corner of the room. The
whole instrument weighs 210 Ib, and
the price is £135.

T ], Acous.
tronics, Feb.,

So% Amer., Jan., 1946; Elec-

NEW RADIO-GRAMOPHONE
N the design of the Murphy A138R
radio-gramophone particular
emphasis has been placed on the repro-
duction of gramophone records and a
moving-coil plckup has been developed
gemally for use in conjunction with
the automatic record changer. Two
Penyy valves in  push-pull, with
negative feedback, deliver 12 watts to
two loudspeakers with diaphragms ol
10in and 8in diameter.

The three-waveband radio receiver
follows the conventional arrangement of
frequency changer, i.f. amplifier, diode
detector, and a.f. amplifier, but it is
interesting to note that the earlier
stages have their heaters fed in series
from a mains auto-transformer.

An edge-lit Perspex tuning scale pro-
jecting from the front of the cabinet
is a distinctive feature, and the whole
of the front panel, carrying the receiver
chassis and loudspeakers, hmges for-
ward, glvmg accessibility for serv1c1ng

The price, including purchase tax, is
£92 8s 11d, and the makers are Murphy
Radio, Welwyn Garden City, Herts.
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BLOCKING OSCILLATORS

Improving Performance at High Frequencies

N account of its simplicity
and reliability the blocking
oscillator is one of the

most attractive circuits for gener-
ating saw-tooth waveforms or
narrow pulses. It is by no means
a new circuit for it was commonly
employed in pre-war television
sets and was very widely used
during the war as a pulse gencrator
and as a frequency divider in
radar equipment. It is now
almost the standard method of
generating saw-tooth waves in
television.

In spite of this, and of its
apparent advantages for the pur-
pose, the blocking oscillator is
rarely used in oscilloscopes. Hav-
ing searched the literature and
found few references to this
application, the writer decided
to try it out, and it then soon
became apparent why it is not
often so used. Although not
far from ideal at low and medium
repetition frequencies, a serious
fault made its appearance at high
frequencies.

As no published reference to
this defect could be found, the

OUTPUT

=HT

The
oscillator saw-tooth generator.

Fig. 1. usual blocking-

writer was led to investigate it
in some detail. In its turn this
led to the development of a
more or less satisfactory remedy.

The usual blocking oscillator
circuit is shown in Fig. 1; R, and
C, are merely voltage-dropping
and decoupling components. In

all that follows it is assumed that -

C, is so.large that the voltage
across it remains constant and

By W. T. COCKING, M.LEE.

for ease of reference this voltage
will be termed V,.

The saw-tooth appears across
C. When the valve is conductive
C is charged by grid current and
the output terminal goes very
rapidly negative with respect to
cathode. It reaches a maximum
negative voltage V. ° which is
very approximately V4/3 in mag-
nitude.

When the valve is non-con-
ductive C discharges through R
until the voltage falls sufficiently
for the valve to conduct again
or until an external trigger pulse
makes the valve conduct. If
the h.t. supply voltage is V),
the voltage acting in the dis-
charge circuit is V,—V. As

V., is negative this voltage is
greater than that of the h.t.
supply.

In most, if not all, other

circuits the capacitor is charged
positively with respect to negative
h.t. and so the initial voltage
acting on discharge is less than
that of the h.t. supply. This
fact is one of the great advantages
of the blocking oscillator, for the
higher voltage acting in the
discharge circuit means that the
discharge is more lincar. Tor a
given supply voltage and saw-
tooth amplitude, the blocking
oscillator gives better lincarity
than other circuits,

This alone is, of course, far
from being a decisive factor,
for unless the output amplitude
required is very small the linearity
of even the blocking oscillator
is not adequatc for oscilloscope
purposes. It is usually necessary
to adopt one of the well-known
linearizing circuits in any case.

The mode of operation of the
blocking oscillator is very simple
in principle but very complex in
detail. It is easiest to start by
supposing C to be so charged that
the valve is beyond cut-off. This
means that the upper plate {on
the diagram) is negative with
respect to the lower. The capaci-
tance then discharges through R

and the voltage across it falls,
so bringing the grid of the valve
nearer to the cathode in potential.
This goes on wuntil the grid-
cathode voltage falls within the

grid base of the valve, which
+
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Fig. 2. Grid (a) and anode (b)

voltage waveforms in the circuit
of Fig. 1 when the transformer
losses are only moderate.

then starts to draw anode current.
This produces a back-e.m.f. in
L, in a direction to oppose the
current and the anode voltage of
the valve falls.

A similar e.m.f. appears by
induction in L, Its magnitude
is modified by the turns ratio
but, in practice, this is usually
r: 1. The transformer is so poled
that this secondary e.m.f. acts
to drive the grid in a positive
direction and it consequently re-
sults in an increase of anode
current.  This in turn drops the
anode voltage further and results in
the grid becoming more positive,
still further increasing thec anode
current. It is a regenerative
action.

In an exceedingly short space
of time the grid-cathode voltage
falls enough for grid current to
start. This flows through L, and
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produces a back-e.m.f. in op-
position to that induced from
L, However, the latter greatly
predominates and the main action
is carried on, the grid being
carried well positive to cathode
and the anode voltage falling
to a low figure.

The grid current flows into
C to recharge it. The voltage
across C increases rapidly in a
negative direction, the output
terminal being carried well below
cathode potential. The voltages
across L, and L, arc equal with
a I:1 ratio transformer. The
grid is positive with respect to
cathode by this voltage less that
across C, and the anode-cathade
voltage is V, less the transformer
voltage.

After a time the rate of charge
of anode current decreases, so
reducing the e.m.f. in L, and
hence that in L,. The grid voltage
rises less and so further reduces
the anode current rise. Again
the effect is cumulative and the
valve is rapidly cut off, the voltage
in the transformer disappears
and the circuit is left quiescent
with C charged. Nothing further
happens except for the slow
discharge of C through R until
the voltage across C falls sufficient-
ly to initiate the whole cycle again.
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Fig. 3. Grid (a) and anode (b)
voltage waveforms with heavy
transformer losses. The dotted

curve shows the voltage across C.

However, this account of the
operation of the circuit is really
over-simplified. The various stray
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capacitances have an imporcant
effect and instead of L, and L,
forming the windings of an ideal
transformer they really form the
inductance of a Hartley oscillator.

An equivalent circuit showing

VOLTAGE ACROSS C

TIME

Fig. 4. The solid line shows the

wave actually obtained across C

when its capacitance is small and

the dotted line indicates the
required wave.

the stray capacitances appears |
in Tig. 5. In addition to the
valve capacitances there are the
winding capacitances C, and C,
and the inter-winding capacitance
C,. The main effect of these|
capacitances is to cause oscillatory
voltages to appear across, and
oscillatory currents to appear in,
L, and L, when the valve is
cut off, '

Instead of the voltages in the|
inductances disappearing quickly‘
when the valve is cut off they|
executc damped oscillations, The
grid voltage swings below the
voltage on C and the anode
swings above the supply voltage, |
Thesc voltages have the form |
shown rather exaggerated in
Fig. 3. The voltage on C has, or |
should have, the form shownl
dotted in (a).

For proper operation under
these conditions it is essential
that the first positive half-cycle
aftcr the valve is cut off should
not be of sufficient amplitude to
bring the valve within its grid
base. Point 1 in Fig. 2(a) must
not rise above the cut-off voltage
of the valve, If it does it will
restart the regenerative action
of the valve and the stage will
operate as a class C ** sine-wave "’
oscillator and will not block.

The effect is avoided by making
the resonant circuit of low Q.
This is usually done by using an
iron-cored component with fairly
heavy core losses but, if necessary,
a damping resistance can be|
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SOUND EQUIPMENT

Model RAL101
=for SCHOOL
BROADCASTING

and small installations in Hotels,
Clubs, Factories, etc.

This new model has been designed
to meet the demands of Educational
authorities and other users for
broadcasting installations giving
high quality reproduction.

The complete unit is mounted 1n a well
tinished grey metal case, with chremium
bhandles, It incorporates the radio receiver
unit, superhet type, covering three wave-
bands, together with amplifier unit giving
fully 12 watts undistorted output, Indi-
vidual tone control circuits for Bass and
T reble boost are incorporated. In order to
ensure correct tuning, the radio unit is
fitted with a Magic Eye tuning indicator,
makinga total of 9 valves,

Inputs are also provided for the addition ot
a gramophone turntable unit ar a micro-
phone, and adequate gain is provided for
this purpose. The output circuit is high
impedance, allowing a number of external
speakers to be attached on long lines.
without loss of power,

Send for full details of this and other
Trix Quality Sound Equipment

THE TRIX ELECTRICAL CO. LTD

1-5 Maple Place, Tottenham Court Road.
London, W.I, 'Phone: MUSeum 5817.
Grams & Cobles: “Trixad o, Wesdo, London."*

AMPLIFTERS - MICROPHONES - LOWDSPEAKERS
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Blocking Oscillators—

connected across a winding. In
practice with the proper damping
the waveforms are like

more

Fig. 5. Blocking oscillator circuit with the

stray capacitances added.

those of Fig. 3 than those of Fig. 2.

It is obscrved in practice that
at low recurrence frequencics
the voltage wave across C really
has the dotted form of Fig. 3(u)
except that the fly-back is so
rapid that it appears vertical.
As the frequency is increased
by reducing C, however, an over-
shoot appears at the end of the
fly-back. In the writer's ex-
perience this becomes detectable
when C is reduced to o.01p F
but is small enough to be unim-
portant.  With smaller values
it becomes more prominent and
when it is 100 pF the overshoot
may equal the scan amplitude.
In addition, the overshoot per-
sists well after the nominal end of
fly-back and so occupies a good
deal of time which should be
devoted to a linear sweep. The
form of the wave is sketched in
Fig. 4 in which the desired wave
is shown dotted.

The overshoot arises because
C forms part of the oscillatory
circuit. It has been shown in
Figs. 2 and 3 that thereare voltages
of oscillatory form across the
inductances during and im-
mediately after the fly-back. Now
if there is an oscillatory voltage
across an inductance therc must
be an oscillatory current in it
and there must be a closed path
in which that current can flow.
The closed path is provided by
the stray capacitances and these
arc shown in Fig. 5, which is
Fig. 1 with the capacitances
added.

When the valve is cutting off,
the anode is going positive and
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the grid negative; that is, point
a is going positive with respect
to b and f is going negative with
respect to 4. The current in the in-
ductances, therefore, must
be an electron current
flowing upwards and in-

-

L. | creasing with time. It flows
: through L, in the same
1 direction as the grid
:Li¢, current. The current os-
I" "cillates so that it is pro-

portional to the integral of
the voltage across the in-
ductance ; that is, if the
voltage is roughly sinn-
soidal, the current is
roughly cosinusoidal.

It is important to notice
that this oscillatory current
in the circuit persists after
the grid current has ceased
and the valve has been cut off.
It lasts as long as the anode and
grid oscillations of voltage shown
in Figs. 2 and 3 persist and in
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Fig. 6.

Cathode-tapped blocking-
oscillator circuit,

high-frequency operation they can
last for at least half the sweep
period.

Inspection of Fig. 5 shows
clearly that except for a
relatively small part in C and
C, the whole of this current
flows through C. The closed
circuit is L, C4 C, L, and
the combined value of C,,
Cagr Cypr Cqr- The mutual

between L, and
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Conditions during fly-back are
largely independent of C ; they are
governed mainly by the trans-
former characteristics and stray
capacitances. As long as this is
true the oscillatory current in C
is independent of its capacitance
but the voltage which it develops
across C is inversely propor-
tional to its capacitance. When C
approaches the stray capacitances
in magnitude its value does affect
the fly-back and the current, but
the oscillatory voltage across it is
then very large.

There appears to be no way of
avoiding the effect with this form
of blocking oscillator. However,
there are other forms of the circuit,
One moditied form is shown in
TFig. 6. It functions in much the
same way as the other circuit,
but is modified somewhat by
negative feedback from the cathode
inductance. Since C is no longer
included within the oscillatory
circuit it would at first appear
that the circuit would be free
from the overshoot in the voltage
across C. In practice it is not.
The overshoot is still present.

When the circuit is examined in
more detail, however, it can be
scen that C is actually coupled to
the tuned circuit by the grid-
anode and grid-cathode valve
capacitances and so a part of the
oscillatory current must flow in C.
In order to prove this the experi-
ment was tried of operating at a
low recurrence frequency with a
large value of C. Overshoot was
unobservable, The grid-anode
capacitance was then artificially
increased by adding external
capacitance and the overshoot
then appeared as expected.

The advantage of this circuit
over the earlier onc is that it
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L, complicates the
somewhat but does not affect
the main conclusion.

Fig. 7. Basic form of the
cathode-tapped circuit with
neutralizing components L,
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and C,, added.
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tends itself to a method of over-
coming the defect. [f anadditional
winding L., and capacitance C,, arc
added, Fig. 7, the coupling through
the valve capacitances can be
neutralized. C, is connected to a
point which undergoes voltage
variations in opposite phase to
those of the grid and cathode. The
current through it is then in
opposition to those through ¢,

+300V

II
|
-

Fig. 8. Practical form of neutralized

cathode-tapped blocking oscillator.

The valve can be one section of a
6SN7.

and ¢, and can be adjusted to
equal their sum.

One can then cousider the
currents in ¢, and ¢, as returning
to the tuned circuit through €,
and so missing C completely.
Alternatively one can regard the
valve capacitance currents in C

NEW

Television. By M. G. Scroggie,
B.Sc., AM.LETE. 2nd edition.
Pp. 77+ix, with 28 illustrations.
Rlackie & Sons, Ltd., 17, Stanhape
St., Glasgow, C.4. DPrice 6s

HIS book gives a very simple

and lucid explanation of how
television works.  Originally writ-
ten in 1935, this post-war edition
has been very thoroughly revised.,

In his first chapter the author ex-
plains what is involved in television.
He shows why a scanniug process is
necessary and in turn why this in-
volves high {requencics. In the
next chapter he goes on to describe
briefly some of the methods by
which television has been attempted,
and in Chapter III he turns to the
cathode-ray tube as applied to tele-
vision, and good elemehtary descrip-
tions are included.

Subsequent chapters deal with
television standards and present-day
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as beinyg cancelled by an equal and
opposite current in € from C,.

If L, L,and L, all have equal
turns and are very tightly couplc(ll
s0 that the leakage inductance is
negligible. it is easy to work out
the required vatue of C,. The first
step is to resolve ¢, and ¢, intoa
singleequivalent capacitance. Since
e, L., the anode voltage swing
is twice that of the cathode and so |
¢,, can be regarded as absent if|
¢, has added to it a capacitance
2¢,,. Then neutralization is com-
plete if C, equals this effective
grid-cathode capacitance ; that is
C, = ¢y + 2¢,,.

In its practical form the circuit
is shown in Fig. 8 and it is con-
venient to make C, a 30-pF
trimmer. The value to which it is
actually set is of the order of 15 pF.
It should be adjusted at the highest
sweep frequency for the most|
linear swecp as observed on an
oscilloscope and the setting is|
moderately critical. '

1t is not, of course, practicable
to obtain perfect neutralization,
for the inevitable leakage induc-
tance of the transformer prevents
this. It is however, pussible to
reduce an overshoot of 50 per
cent to perhaps 2 or 3 per cent
only and so to turn an unusable |
saw-tooth into one which is quite
adequate for many purposes. The
main practical drawback lies in
the need for an oscilloscope in
order to carry out the ncutralizing
adjustment.

BOOK |

transmitters and receivers,
broadcasting techinique and
developments receive some
tion.

The book covers the whole field of |
television in only 77 pages, so that
details of methods and equipment
are necessarily scanty. It is not in-
tended to supply such detail, how- |
ever, for the book is really an intro-
duction to television and meant for |
those who know nothing about it.
The author claims also that: ** Al-
though some knowledge of radio will
help here and there, the reader with f
only a general interest in modern
invention should Dbe able to follow
all the essentials.”’ In the reviewer’s
opinion a little more prior know-
ledge of radio than this is needed,
but there is no doubt that, given
this rather elementary knowledge,
the book does form an excellent in-
troduction to television.

w. T. C.

while '
future
atten- |
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* White Rose Radio "

tn order to meet the demand for something
not expensive yet good, Mr. Wilson has
designed two new units.

A 4-stage H.F. UNIT
covering the medium and Jong waves only, but
with exceptionally good fidelity, incorporating
our new wide-band superhet circuit, with infi-
nite impedance detector. If you have a few
minutes to spare, will you please visit our shop
and hear for yourself.

We will also demonstrate our new low cost

GRAMOPHONE AMPLIFIER
with triode output.

In producing these inexpensive units, no
sacrifice of quality for cheapness has been
allowed. Sound design, plus 100 per cent.
good workmanship, together with quality
components, have been combined to give the
best possible at the lowest cost. Wherever
you reside in England, Scotland, Ireland or
Wales, you will receive the B.B.C. trans-
missions with power and quality of reproduc-
tion.

Prices
H.F. Radio Unit ...cc.cevrrennnnnnen £ 18 0
plus Purchase Tax
Gramoph Unit 810 O

Still giving satisfaction in five continents.

Our well-tested, world-renowned
CIRCUIT No. 20

A 10-valve superheterodyne circuit with
R.F. stage, six wave-bands, 5-2,000 metres,
push-pull output for radic and gramophone.
Full specification for those interested. Two
full-size practical and one theoretical blue
prints, and priced list of parts. Price 7s. éd.
per set.

Another satisfactory circuit,
6-VALVE SUPERHETERODYRE CIRCUIT
(including rectifier and tuning eye).
A.C.only. Three bands, long, i
and short waves. Two full-size practical and
one theoretical blue prints and priced list of
parts. Price 6s. If all components for the
above receivers are purchased from us, the
price of the blue prints will be refunded.
We guarantee full satisfaction if all our
components, good workmanship and adher-
ence to layout are followed.

Now in stock,
our new iron-cored permeability tuned Litz
wound 465 Kc. Variable selectivity I.F.
transformers with a " Q '’ of 155,

Blue print supplied with each pair of coils,
showing various methods of obtaining varying
band widths and selectivity. Price 22s. éd.
per pair.

Qur SIX WAVE-BAND COIL UNIT,
§-2,000 metres, completely wired up, as used
] on our No. 20 circuit, and 6-wave H.F. Unit
advertised last month. Price wired up,
calibrated to our 6-wave-band dial, and tested,
£8 2s. éd., including purchase tax. Complete
in every detail, in kit form, together with the
necessary blue print. Price £5 10s.

NEW T.R.F. CIRCUIT, 2 R.F. stages, local
stations receiver, infinite impedance detector,
L.F. stage, cathode coupied to two output
triodes in push-pull with negative feedback.

A receiver with extremely good high-
fidelity output on gramophone. Two full-size
practical and one theoreticai blue prints and
priced list of parts. Price 7s, éd. Where
local conditions are very poor, we strongly
advise our superheterodyne circuit, and shall
be pleased to advise you upon the choice of
circuit suitable for your locality.

307 HIGH HOLBORN.,

LONDON W.C.I. Phone: HOLborn 463/
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Unbiased

discovered, this pernicious practice
is still going on; in my opinion per-
nicious is undoubtedly the mot juste
to use in spite of the fact that the
king of laughter makers takes a more
kindly view of the practice than
myself, and sees behind it the more
worthy motive of keeping up
appearances.

I am happy to record that Mr.
Punch makes no claims that his dis-
covery is an original one; which is
more than can be said of certain in-
ventors. 1 would go so far as to say
that there are few major inventions
in the realm of radio and electronics
which have not been anticipated in
these columns; in fact, many large
corporations are jealousty guarding
patents which would be rendered
quite worthless were I minded to
drop a line to the Comptroller of the
Patent Office calling his attention to
my prior publication.

Were it not against my principles
I could, without doubt, make a con-
siderable income by accepting
under-the-counter royalties from
these firms. Moreover, it could be
free of income tax, as they would
most certainly not risk offending me
by notifying the Inspector.

Myr. Punch Nods
with Homer

NE of the weaknesses of the flesh
to which we are all heir is the
taking of a sadistic delight in say-
ing “1 told you so’ whenever
opportunity offers. The temptation
to say this gathers strength in pro-
portion to the eminence of the
person to whom we are able to say
it. This desire becomes so over-
mastering that we yield to it regard-
less of all consequences and despite
all the warnings of prudence and
common sens¢. A notable instance
of this was Cardinal Wolsey's fatal
inability to refrain from reminding
Henry VIII that he had anticipated
by several months the Royal re-
marks about Anne Boleyn’s be-
haviour. The result of this, of
course, was a regrettable gap in the
ranks of the Freemen of Ipswich,
although actually kindly nature
mercifully forestalled tlenry.
Therefore, even at the risk of a
vacant chair among the Burgesses
and Aldermen of my own city, I
cannot refrain from pointing out to
Mr. Punch his unconscious plagiar-
ism. He reminds householders
struggling to keep up appearances
that a licence is not necessary for
just a television aerial (13.4.49). It
is just ten years ago that I gave a
full account in the pages of this
journal (8.6.39) of the doings of the
new ‘‘snobocracy.’””  Mindful of

Midsummer Menace

URING the murky days of
‘“drear December,’” as we sat
round the electric fire which Mr.
Gaitskell had cut off, and drew our
overcoats and the encircling gloom
of our own thoughts a little more
closely around us and solemnly
munched a benzedrine tablet to raise
our blood pressure, we not
unnaturally indulged in
escapist thoughts. \We sighed

N for the long, lovely and
S languorous summer days

which lay ahead when our

tired and sweat-soaked bodies

will straphang twenty-to-the-
compartment on our annual pil-
grimage to the sea.

This year, alas, such comforting
thoughts failed to cheer my winter
gloom, for T have been faced with
the fearful menace of the over-loud
loudspeaker bellowing through the
too-open window. My only weapon
of counter-offensive appears to be
useless, its sting having been
drawn by a callous government,
aided and abetted by the oppo-
sition, by means of the new
‘“ anti-interference ’ Bill.

Hitherto I have been able to
secure some measure of peace in

their poverty, and at the same time
of the necessity of keeping up what
the late Sir Arthur Quiller-Couch
“Cumeelfo,”” the

called ‘* snobo-

Aerials Without Porttolio.

crats’’ have erected on their chim-
ney-stacks what are best described
as television aerials without port-
folio.

As Mr. Punch has so belatedly
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By FREE GRID

my neighbourhood by letting Mrs.
Free Grid run amok with her
so-called violet-ray beautifier. \With
this aid she endeavours, will-
o’-the-wisp fashion, to recapture the
pristine glamour that was hers when
she made her debutante bow before
Queen Victoria in the days when

Not Dingley Dell.

knights were bolder and nights were
kinder than nowadays, when the
gentle glow of Queen Spermaceti has
given place to the harsh glare of
King Neon.

I have been hard put to it to
evolve a legally permissible way of
getting round the ‘‘anti-interfer-
ence '’ Bill, for to break the law
deliberately would be abhorrent to
me. I have, I think, solved the
problem, but my legal learning is
admittedly not in the K.C. class,
and I shall feel very gratified if any
of your Portias of either sex can
point out the flaws, if any, in my
scheme, and, moreover, suggest
remedies.

Briefly, I have fitted Mrs. Free
Grid’s beautifier with all the sup-
pressors which the law requires, but
have, in addition, fitted a relay
which, on being actuated, switches
them out of circuit. This relay is
operated from a suitable amplifier
which is controlled by microphones
placed at strategic points round my
garden wall so that offending loud-
speakers themselves trigger-off the
reprisals; it is, in fact, a sort of in-
verted [.F.F. or Vogad circuit. The
owner of the offending loudspeaker
is himself (more usually herself)
morally responsible for causing the
interference, and it is my firm belief
that in a test case he, or she, would
be held legally liable and be quite
justly fined for the offence.

Fiat justitia.
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THE EDITOR

Economics of Interference Suppression ¢ Simple

*

E.H.T. Supply
Quality

Interference versus Signal

T occurs to e that economically
the proposed legislation for the
compulsory suppression of clectrical
interference is an a scuse unsound.
The total cost, | would imagine,
will considerably e¢xceed the amount
required to provide greater signal
strength (voltage at aerial) by in-
creasing the number of transmitters
and/or their radiated power. In
any event, as you have pointed out,
there are types of interference which
it will be most difficult to suppress.
Great Yarmouth, S, WEST.

E.H.T. for VCRIT Tubes

THE accompanying diagram shows
howa 2-kV supply may be obtained
from a standard 350-0-350 mains
transformer, which is at the same
time providing normal h.t. The
principle is that of the ‘' Westeht ”
unit, fully described in your May,
1948, issue. I am using the method
with a 400-0-400 transformer, with
the VCR97 in an oscilloscope.  The
e.h.t. peak value is then 2.4 kV.
The rectifiers wsed are Westinghouse
Js0 {two) and Jioo—available
cheaply on surplus market. The
tube filament is best supplied from
one of the filament windings via

*  Time-base

J50
M

Television Lines and Picture

Circuit Characleristics
mitting, relaying and receiving equip-
ment are all capable of handling a
5-Mc/s bandwidth. I fail to agree
with this.

When calculating f,,;,, to give
equality in horizontal and vertical
definition one should use a utilization
factor. All the elements of the
object being scanned do not coincide
with a scanning line, and so some
of the picture elements are dis-
torted or missing ; this reduces the
effective number of scanning lines.
Utilization factors of between 0.6
and 0.95 have been snggested and
D.G. Fink. puts o.75 "“as a con-
venient basis for calculation.” Hence,
for the present B.B.C. system:

[ 4057 X 25 7 5 ¥ 93 % .75
min 2, 4 845
= 2.12 Mc/s.
fmod 2.7
And so D fo =212 = Bo737)
Also for D,,, - 1.5 fmod — 15 fmin
= 3.18 Mc/s.
In a system with 5:5 lines, 25

pictures/sec., 5:4 aspect ratio, 94
per cent. vertical and 84 per cent.
horizontal activity and a utilization
factor of 0.75

finin = — ;

~EHT W

Jioo
M
14 ]

14
L]
J50

IFrom this it can
be seen that with

=i

+HT.

the present B.B.C.
" system any increase
in transmitted
bandwidth beyond
3.18 Mc/s, while
giving an improve-
ment, will not give
optimnm conditions

if unaccompanied

=

an isolating transformer which may
casily be wound by hand on an old
output transformer core.
C. J. McCuBBIN.
Cambridge.

« Television Goodness
Factor

IN the above article (your March
issue) the writer claims that

there is no advantage to be gained

from an increase in the number of

lines above g4o5 until the trans

by an increase in
the number of lines.
Also  the 5-Mc/s
bandwidth suggested by R. W.
Hallows would give a d.f. of 1.38 on
a 525-line systenl.

I should also like to point out
what I believe to be an error in
Fig. 2z in the same article. Three
peak blacks and two peak whites
occur at (a) represented in the
voltage waveform by three peak
negatives and two peak positives
at (b). However (c), the reproduction
on the screen, shows five peak
blacks and four peak whites. The
second and fourth blacks should,

fnti

|
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THE TYPE ‘A’

| rence
Outlet Box

COMPLETES THE CIRCUIT

TO RECEIVER

A range of three Outlet Boxes suit-
able for either single point domestic
terminations or multi-point installation
wiring. Once and for all are ended,
make-shift hook-up methods. With
these Outlet Boxes a selection of
attenuator units of various values is
also available. The Outlet Box is of
aluminium alloy with a neutral
anodized finish, size, 2}” X 13" X 13"
overall and all models are supplied
complete with co-axial switch.

The Antiference Outlet Box, Type “A"
(:llustrated) incorporates a self coniained signa
ar or to suit individual needs—tiiree values
are avaiiable to provide 10:1 3:1 or 1:81 reduction.
No soldering is required to fit or exchange a unit—
it slips into position assuring perfect contac
always. List pricc 7/9
The™ Antiference Outlet Box, Type “D’
incorporates a distribution unit enabling a number
of receivers_to be supplied from one acrial wher.
high signai strength is available or an aeria
amplifier is used. List price 79

Type “S™

The Antiference Outlet Box,
provides a neat and convenient arrangement for
terminating single point television nstallations.

ANTIFERENCE

67 BRYANSTON ST., LONDON, W.|
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Letters to the Editor—
1 believe, be whites.
error is regretted.—ED.|
DENIS . URRY.

London, S.E.23.

Yes, this

Time-base Circuit

N his note on a time-base circuit

in the May issue of Wireless World,
J. McG. Sowerby does not refer
to one of its characteristics which
may well make it unsuitable for
some purposes. The saw-tooth is
preceded by a spike of considerable
amplitude. With small values of
capacitance, this spike merges into
the saw-tooth and causes serious non-
linearity at its start.

The accompanying table shows
the effects of varying the capacitance.

Wireless World

With large capacitance values,
corresponding to low repetition fre
quencies, the fly-back is very rapid

v

(a)

and the spike is accordingly very
narrow. With small capacitances,
however, the waveform changes
from the form (a) to (b), while the
anode waveform deteriorates from
a very narrow pulse to something
approaching a sine wave (¢).

Anode Pulse '

Capacitance | Saw-tooth Spike Per cent.
Amplitude Amplitude | Overshoot (V p-p)
| | (Vp-p) (V p-p) '
100pk ! 17.6 3 17 6.5
001l 23.4 1.15 17.8 26.6 '
0.1uF l 23.4 4.15 17.8 26.6

l ' .
|

They are for a G6SN7 double-triode
with a 200-V h.t. supply and
operating with a 1-kQ cathode
resistor for one valve and a 2-MQ
for the other, the anode coupling
resistor being 15 kQ.

TRAWLE

‘The spike is, of course, inherent and
brought about by the charging
current in the cathode resistor on
fly-back. Its presence is most
unfortunate, because it mars what
would otherwise be a most excellent

R RADIO

DESIGNED specifically to meet the requirements of trawler owners and

skippers, this new ¢ Redifon’’ equipment, installed in the trawler
Thuringia, has a working range on telephony of the order of 1,000 miles.
Facilities for simplex, duplex or voice-operated relay working are pro-
vided. A special direction-finding equipment enables *‘ snap fixes ’’ to an
accuracy of 1° to be taken on transitory speech code messages of only a

The makers are Rediffusion Ltd., Broomhill Road, London,

few syllables.
S.W.18.
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circuit, having the great practical
merit of being exceptionally casy
to put into operation.  As both sweep

r VU
SAW -;TOOYH
y

(b) (c)

and fly-back times arce controlled
by the same capacitance there is
almost nothing to go wrong.

It is, perhaps, worth pointing
out also that the peak cathode
voltage may, and usually will,
greatly exceed the peak-to-peak-
amplitude of the waveform, because
the fly-back starts long before the
capacitor is fully discharged. This
must be taken into account when
choosing the operating conditions,
otherwise the heater-to-cathode volt-
age rating of the valve may be
exceeded. W. T. COCKING.

Drawing Circuit Diagrams

WISH to endorse the remarks

in his article on the above subject
by L. H. Bainbridge-Bell in the May
issue of Wireless World. 1 am more
used to the conventions he prefers
and whilst T have no difficulty in
understanding bridged cross-overs,
I am often confused by the use of
cross-over connections.

I would like Wireless World to
consider abandoning cross-over con-

nections in favour of staggered
connections, but still retaining
bridged cross-overs. This action

would render diagrams easily under-

stood by people used to both sets of

conventions. j. I. COLLINGS.
Broadstone, Dorset.

Hum in High-gain

Amplifiers

HEN experimenting with high-
gain amplifiers I have found

““hum '’ to be reduced considerably
if the ‘“carth’ connection is made
through a capacitor of value o.005
uF, but when larger or smaller capa-
cities or direct earth connections are
used they have increased the hum.
Alternatively, connection through a
variable resistor of o/250,000() has
given a very sharp ““ dead spot.”” 1
should be interested to know if other
readers have found this effect. 1
have my own theories, but would
be glad to know the exact reason.

I have never seen this mentioned
in print, but perhaps it has missed
my attention.

GEOFFREY P. DENNY.
Worthing.
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SHORT-WAVE

April in Retrospect

By T. W. BENNINGTON and L. /.

DURING April, maximum usable
frequencies for this latitude
decreased considerably by day, and
increased somewhat at night. Thus
the 28-Mc/s band in the last two
weeks was no longer always reliable
for daytime castward and westward
communication during the second
half of the month. These are nor-
mal scasonal variations, and a simi-
lar trend should continue towards
midsummer.

The month was somewhat less
disturbed than March, ionosphere
storms being observed on 5th-6th,
8th-gth, 11th, 13th, 19th. 22nd,
26th-27th and 29th-3oth, The Bth-
9th was exceptionally disturbed.

Apart from the disturbed period
early in the month, conditions were
on the whole very good on most cir-
cuits. 50-Mc/s amateur transmis-
sions from South Africa were again
received in England on a number of
occasions early in the month.
During the night frequencies of the
order of 11 Mc/s continued ta be
workable.

The rate of incidence of Sporadic
E was about the same as in March,
and it was of the usual order for this
time of the year.

Eight ‘* Dellinger "' fadcouts were
recorded in April (three on 3th, one
on roth, one on 1xth, two on 13th
and one on 26th). Two fadeonts on
the sth were particularly violent.

Sunspot activity in April was
somewhat less than in March. Onlv
one large group crossed the central
meridian of the sun (on 16th), and it
was very probably associated with
severe reception disturbances which
occurred before that period.

Owing to the favourable weather
conditions, long-range tropospheric
propagation was observed on a num-
ber of occasions, particularly to-
wards the end of the month.

Forecast.—During June the day-
time m.u.s should continue to
decrease, and may probably reach
their annual minimum values. On
the other hand, night-time m.u.fs
will continue to increase, probably
reaching their highest values for the

ear.

Although davtime communication
on very high frequencies (like the
28-Mc/s band) is not likely to be
very frequent, over many circuits
fairly high frequencies like 15 and
17 Mc/s will remain regularly usable
until midnight. During the night
frequencies lower than 11 Mc/s will
be seldom required.

For medium distances up to about

Wireless World

CONDITIONS |

: Forecast for June
PRECHNER (Engineering Division, B.B.C.)

1,800 miles the 15 and the F) layers
will control transmission for con- |
siderable  periods during the day,
and in such cases daytime as well as
night-time {rcquencies should be
higher than in May.

Sporadic E is usually very pre-
valent in June, and communication
over distances up to 1,400 miles mayv
be possible by way of this medium
on frequencies greatly in excess on
the m.u.{s for the regular E and I
layers. Frequencies as high as 6o
Mc/s may be occasionally reached
for a short time. Iowever, it is
impossible to predict when such
communication may occur, owing to
the irregular behaviour of Spora-
dic E,

Below are given, in terms of the f
broadcast bands, the working fre- |
quencies which should be regularl\']

usable during June for four long-
distance circuits, running in different
directions from this country. (All
times G.M.T.) In addition, a figure
in brackets indicates the highest fre-
quency likely to be usable for about
25 per cent of the time during the
month, fer communication by way|
of the regular layers:— |

(19Mc /sy |

Montreal : 0000 15Mc/s
0100 n,, (5 ,, )|
1200 15, e ,, )
Buenos Aires : 0000 17Mc/s 22Me/s)
0100 15 ,, (9 ,, )
0500 it ,, (16 ,, )
1000 17 ,, 23 ,, )
1500 2, (20,
1900 7 . (22
Cape Town : 0000 15Me /= (20Me <)
0100 1 ,, (ts ,,
0600 7, 24, )
0800 210, (28 ,, }
1800 17, 8 5 0
2100 5, (1 .. )
Chungking : 0000 11Mce/s (L4Me <y |
0500 1, @0,
2300 1, (14 .,

Ionospheric storns are not very
common in June, and relatively
undisturbed conditions may be ex-’
pected. At the time of writing it
would appear that storms are more
likely to occur during the periods |
2nd-5th, 8th-toth and 28th-30th,
than on the other days of the month

MORE LOUDSPEAKERS

HE new range of Plessey loud-

speakers  has been further ex-
tended by the provision of alternative
magnet assemblies in the 6}in and 8in
models; thus manufacturers can avail
themselves of higher sensitivity and
damping where this is particularly re-
quired.  All p.m. speakers with the
exception of the 3-in model are now
available with 3-ohm as well as 5-ohm
voice coils,

| 4
ALL MECHANICS wmiuws

THE “FLUXITE QUINS" AT WORK

" When soldering on cerial, son,

With FLUXITE, make sure when you've done
And you've got it all fixed
Thot it hosn’t got mixed

With a trolley bus wire ! It's nafuni’"

e
See that FLUXITE s always by

you—in the house — garage —
speedy
soldering is needed. Used for
over 40 years in Government
works and by leading engineers
and manufacturers. Of all Iron-
mongers—in tins, 10d., 1/6 & 3 -.

TO CYCLISTS ! Your wheels
will NOT keep round and true
unless the spokes are tied with
fine wire at the crossings AND
SOLDERED. This makes a much

stronger wheel. [t's simple—uwith

FLUXPTE—but IMPORTANT.
o

The FLUXITE GUN puts
FLUXITE

where you want

workshop — wherever

it by a simple
pressure.  Price

2/6,0r filled,3'6. H¥F

FLUXITE

IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF 'SOFT™
SOLDERING and for Leaflets on CASE
HARDENING STEEL and TEMPERINCG
TOOLS with FLUXITE Price ld.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.|

cach




238

Wireless World

RANDOM RADIATIONY

By “DIALLIST”™

Fringe-area Television

IN rLasT MoNTH'S 158UE of Wire-
less World, . Gearing-Sherratt
asked why our makers ot television
aerials have not done more to
develop multi-elemnent arrays, de-
signed to make the most of weak
signals at distances of 100-150 miles
from the transmitting station. e
states correctly that any American
radio magazine contains numbers of
advertisements of high-gain three-
element or four-element arrays of
folded dipoles markedly directional
and of very high performance. lle
laments the absence of similar
arrays from the advertisement pages
of our wireless magazines. A short
time ago this was true; but now
more than one firm of manufac-
turers caters for f{ringe-arca tele-
vision reception. There's no ques-
tion that if you put up a receiving
aerial array, strongly directional
and of very high gain, you can re-
ceive television broadcasts far be-
yond their normal range. One of
the most convincing proofs of this
was the success of the array erected
on Beachy Head during the war to
receive television from Paris. The
Germans kept the Paris transmis-
sions going after the occupation and
used them for propaganda purposes.
The big idea was to broadcast to
the French populace horrot pictures
of the damage wrought by allied
bombers in the attacks that they
had to make on French factories
engaged in turning out war material
for our enemies. As there were then
not more than a few hundred re-
ceivers in use in the Paris arca, this
object was not attained. But a high-
gain aerial array erected on the cliffs
near Dover enabled these broadcasts
to be received by our people and gave
them invaluable up-to-the-minute
information. The demand for mul-
tiple aerial arrays is likely to grow
rather than to decrease as new
transmitters come into operation
and interest is widespread.

For the Soldering Iron

EvErYBODY, I suPPOSE, who uses
an electric soldering iron makes (or
is always promising himself that he
will make, one of these days) some
kind of prop, enabling the hot iron
to be put down anywhere on bench

o1 table without the risk of
“frying’" valuable bits and pieces.
I've never been quite satisfied with
any of iny own contraptions and have
for long been intending to make
something of superlative excellence.
One somehow never seemed to find
time to do the job; but the other
day I had, like friend Murdoch, an
idea, which T pass on for the benefit
of any who are as good at putting
things off as I am. Cost, three-
pence or fourpence; time required,
about the same number of minutes;
performance, eminently satisfac-
tory. You know those paper clips
(Bulldog, 1 think they’'re called)
which open a pair of jaws when you
squeeze a couple of lugs sticking
out at the top? Get a small one of
those; mine has 1}-inch jaws, If
need be, shape the jaws with a pair
of pliers. Then slip it on to the
body of the iron about 4 inches
above the tip of the bit and bend
the lugs outwards to form ‘feet.””
This prop stays put, doesn’t get in
the way and doesn’t upset the
balance of the iron. What’s wrong
with ready fitted props or feet?

Big Business

USED AS PACKING in a parcel
which I received a short while ago
from the U.S.A,, came a copy of an

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

RADIO VALVE DATA.
Valves

FOUNDATIONS OF WIRELESS
M. G. Scroggie, B.Sc,, M.L.LE.E

RADIO LABORATORY HANI)BOOK

M. G. Scroggie, B.Sc., M.1LE.E,

WIRELESS SERVICING MANUAL, by W. T (‘ocklng,M l E. E

Seventh Edition..

10 articles from * Wireless Worid *.
TELEVISION RECEIVING EQUlP\lENT by w. T (‘ocklng.

M.IL.E.E., Second Edition

RADIO DATA CHARTS, by R, T. Beatty, M A B E., D. Sc
Fourth Edition- —re\lsed by J. McG.Sowerby, B. A..Grad LE. E. 7/6 7/11

HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRE-
LESS TELEGRAPHISTS, by H. M. Dowsett,
F.Inst.P., and L. E. Q. Walker, A.R.C.S., Eighth Edition

WIRELESS DIRECTION FINDING. By R. Keen,

B.Eng. (Hons.), Fourth Edition

Obtainable from all leading booksellers or from
SLIFFE & SONS LTD., Dorset House, Stamford Street,

Books Published for ¢ Wireless World ’’
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American  ‘‘ tabloid **  illustrated
daily newspaper. Having almost
{orgotten what even our dailies used
to be in days gone by, I examined
it with awe, amazement and a
modicum of regret. Seventy-two
pages: price two cents! My regrets
were occasioned by the reflection
that each page ot this not very
valuable publication was about four
times the size of those of an average
book; hence each issue contains
enough paper to make a 288-page
book. It seems a queer business
that at a time when one part of the
world is so short of paper that it
can’t supply students with sufficient
text books, either new or reprinted,
another part should think nothing of
squandering vast masses of paper
every day on the publication of so
much stuff that isn’t worth either
writing or reading. However, I did
cull one little gem from this particu-
lar tabloid. It concerned the open-
ing of a new radio and television
shop at a place called Englewood in
New Jersey. Everyone who bought
a television set on the first day was
presented with two tickets for a
Broadway music hall show, a
voucher covering dinner for four at
a New York night club, a portable
radio receiver and a magnifying lens
for the televisor. Business, I gather.
was brisk-—as well it might be!

The Customer can be
Wrong!

It’s almost an axiom of the side
of Big Business devoted to retail

M.LE.E.,
30/ 308
'\l.B.E.,
. .. 45/- 45/9

London, S.E,1,
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distribution that the salesnan must
take the view that the customer
must be right. Actually, as Big
Business jolly well knows, half the
cost of high-pressure salesinanship
lies in making the customer do the
silliest things without realising that
they are silly. What the poor mutt
seldom grasps is that somebody has
to pay for ‘‘tree gifts’’ and that
somebody won’t be the vendor.
One is glad to think that, an
this side of the Atlantic at any rate,
television has had little need to boost
sales by oflering purchasers of re-
ceiving equipment gitts, apparently
free, which have to be paid for in
the end.

Try This One

BELOW 1S A HORRIBLE PROBLEM
which members of the Slade Radio
Society of Birmingham were recent-
ly asked to solve. I’ve written to
the Secretary to ask for the oificial
answer and I only hope he is kind
enough to let me have it before

this appears in print and readers
start sending in solutions! Twisters
of this kind in which somcone 1s
three times as old as somcone else
was . . . always drive me to the
verge of insanity it | let myself be
tempted into tackling them. You,
I'm sure, will do it on your head—
or in it. Well, here it is it you care
to have a go. l

A line cord is centre-tapped to
form two arms of a bridge, Y|
and Z. The other arms comprise
a resistance X and a small boy with |
a thirst tor experiment,

The bridge is balanced and there
iz the same amount of line cord in
each of the arms Y and Z. '

The line cord has a resistance oi‘
1 ohm to the foot and the ages ot
the small boy (5.13.) and his elder |
brother (E.13.}) are together 16
years.  The resistance of the 3.B.
is as many ohms as the E.B. is years |
old. |

The 1i.13. is twice as old as the
S.B. was when the E.B. was half
as old as the S.B. will be when he
is three times as old as his E.B. was
when the latter was three times as
old as the S.B.

The resistance C and the resis-
tance of the line cord is halt as
much again as the difference be-l
tween the resistance X and the re-
sistance X and the resistance of the
S.B.

What is the length of the line
cord?

[For solution see page 223.—Fp.] !

M

ﬁ

A wise decision...

PAK delayed-action fuses answer the need for standard
size fuses that will stand up to starting surges and
peak currents in special circuits.

Designed and manufactured with the usual Bulgin care,
these components will withstand varying overloads for
up to 120 seconds and heavy peaks for brief periods, thus
reducing unnecessary service calls, but ensuring safety.

STOCK VALUES

PAK | 0.25A. PAK 4 1.0A.
PAK 2 0.5A. PAK 5 [.5A,
PAK 3 0.75A. PAK 6 2.0A.

Special values to manufacturers requirements.
(Fit standard |1}” x 1" & fuse holders)

s, have you obtained All Bulgin products are now
the new TRADE catalogue available from retail and
yet ? wholesale stockists.

The Choice of Crutics

(BULGIN )

The name Bulgin is a registered Trade Mark.

A. F, BULGIN & CO. LTD,,

' BYE PASS ROAD, BARKING. TELEPHONE RIPPLEWAY 3474 (5 LINFS). '
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RECENT INVENTIONS

Wireless World

A Selection of the More Interesting Radio Developments

Televiston Cameras

“THE intensity of the scanning beam
in a television tube of the so-
culled ' Orthicon ** ot low-velocity type
is automatically controlled in accord-
ance with the average overall illumina-
tion of the scene being televised.
in the diagram, which only shows
such details as are essential to the in-
vention, a lens L. projects the scene on
to a photoelectric cathode P to re-
lease a stream of electrons, which are
focused on to a mosaic screen S. Here
they liberate secondary electrons,
which are collected by a grid S1 in
numbers proportional to the prevailing
brightness of illumination. The grid is
connected to earth through the resist-
ances shown, and the resulting current
builds up a negative charge on a con-
denser C. This is translated, by means
of a valve V, into a corresponding rise
in the positive potential of a point A
in the anode circuit, which in turn is
transferred to a grid GI1 controlling the
“gun’ of the tube. The network of
resistances shown ensures that the bias
applied to the grid Gi1 is such as to
maintain the scanning beam full modu-
lated at all times; irrespective of vari-
ations in the background illumination.
The final video signal VO is developed

type are arranged to be exactly in tune
for a predetermined level of signal
strength, the inclusion of a voltage-
sensitive condenser will cause progres-
sive detuning of the circuit as the signal
increases in strength; this automati-
cally widens the acceptance band of
the filter. Again, if a similar type of
condenser is used to couple an aerial
to the tuned input circuit of a wireless
receiver, its initial low permittivity will
ensure high selectivity for weak signals;
though for stronger signals the result-
ing increase in the capacity coupling
automatically acts as a damping factor
on the input.

P. R. Coursey, L. ]. Snell, Steatite &
Porcelain Products, Ltd., and Dubilier
Condenser Co. (1925), Ltd. Application
date, October 2nd, 1945. No. 609824.

Television Suppressor
Circuit

KNOWN circuit for eliminating
disturbances that exceed the peak
white signals consists in connecting
the anode lead from the amplifier to
earth through a condenser and a diode,
both of these being shunted by a re-
sistance of such value that the time-
constant of the combination is longer
than that of the
disturbing impulse.

SI
R |
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Automatic
scanning- p:
beam b
control.

by a group of electron-multipliers in
known manner.

Marconi’s Wireless Telegraph Co.,
Ltd. (assignees of . R. Thalner).
Convention date (U.S.4.), January oth,
1945. No. 610288.

Variable Permittivity

A CERAMIC dielectric, made of a
mixture of barium and strontium
Litanites in the proportion of 95 parts
to 5, possesses a permittivity which in-
creases with the applied alternating
voltage. Advantage is taken of this
fact to make condensers which are in-
herently ‘‘ voltage sensitive,”’ and so
can be used to secure automatic selec-
tivity control and other desirable
results.

1f, for instance, the two circuits of
an intervalve coupling of the bandpass

Vo

According to the
invengion, the above
circuit is made more
effective by connect-
ing the anode of the
suppressor diode to
the control grid of
the amplifier, so as
to apply negative
reaction to the
latter. Under normal
conditions, the de-
gree of reaction will
be determined by
the peak-white sig-
nal voltage, and is
small. When a dis-
turbing pulse
arrives, it acts to

= open the diode and

so automatically re-
duces the amplification of the main
valve. This, in turn, serves more
efficiently to eliminate the effect of the
disturbance upon the received picture.

E. R. Blackler and Pye, Ltd. Appli-
cation date, February 28th, 1046. No.
608710,

Measuring Radiation Fields

AN appliance for taking field-strength
measurements of energy radiated
on wavelengths of the order of centi-
metres comprises a pick-up dipole D,
D1, which is mounted inside an evacu-
ated bulb on a metallic stub support S,
which also serves as a quarter-wave
"_msulator"' The adjacent ends of the
dipole are joined together by a fine
wi're W of Constantan alloy, the centre
point of which is connected to a fine
wire W1 of copper or Chromel alloy.

June, 1949

The two wires form a thermocouple
having its hot junction located at the
point of maximum pick-up current.
The voltage developed across the sen-
sitive couple is indicated on an external
meter M connected to the pair of lead-
in wires.

In an alternative arrangement, the
simple dipole is replaced by the two
halves of a split waveguide stub of
rectangular cross-section. These are
separately mounted, side by side, and
the collected energy is fed to a thermo-

Thermocouple for centimetre field-
strength measurement.

couple situated midway between the
centres of their two opposite faces.

Philco Radio and Television Corpn.
(assignees of W. E. Bradley). Conven-
tion date (U.S.A), December 31si,
1943. No. 610024.

Radio Cabinets

TO allow convenient access to the
circuit components, for renewal or
repair, the cabinet is moulded in two
parts, each having the form of an open
box. The edges of the open sides are
flanged and recessed, so as to make
a tight joint when the two parts are
clamped together by long screws.

The chassis of the set is mounted
on a pair of skid-like members, which
fit into grooves along the base of the
cabinet and are held in position by
screws, preferably passing through the
bottom of the front moulding. The
rear moulding is more than half the
depth of the complete cabinet, so as to
expose the greater part of the chassis
to inspection. A plug-and-socket switch
automatically breaks the mains supply
lead, when the two parts of the cabi-
net are separated.

De La Rue Plastics, Ltd.; F. E.
Middleditch and S. R. Hawkins. Appli-
cation date. December 7th, 1945. No.
6H06817.

1

| The British abstracts published
! here are prepared with the
i permission of the Controller of
: H.M. Stationery Office, from
1
1
]
i
i
]

specifications obtainable at the
Patent Office, 25, Southampton
Buildings, London, W.C.2, price
2/- each
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TANDARD MAGNETIC MATERIALS have

alloys, pe employed
densities is called for, and
telephone receivers.

C. Gives the
permeability o

: wide frequency-band
accurate carrent
transformers. chokes, sensitive
relays and magnetic shielcing.

PERMALLOY ‘B. Lower initial
ermeability than ¢, but higher
flux densities possible.

PERMALLOY D. Hig
tivity without undue
of flux density or of the Curie
Point. Very suitable
high frequency applications since
frequency permeability variation
is small.

V-PERMENDUR. Cobalt,
iron alloy with unusually high
flux density. It can be rolled
to .010 in. strip and exhibits
high ermeability Up to high
flux densities.

which itselfis large
a vastamount of direct experience in the use©
Permalloy Nickel/lron Alloys are
low losses—esP
individual requirements.

high permea

where
it finds special ap

the unique

scale user of these

plication in

adv

antage of be
materials, as a '
f magnetica
suitable in
eresis loss
y-Permendur, one
bility throughout 2 wi
diaphragms

ing produced
esult of which
lloys has become available.
cases which demand
: they should, however, be
of the Cobalt/iron
de range of fl
for high quality

high

ux

e ——
Permalvloy permalloy

83
Electrical resis- \
tivity, microhms
per cm. cube ... 55
Temperature
for heat treat-
ment C°C ood| 900
Initial  permea-| 1,800 to
bility gerr o 2,400
Maximum Pper 10,000 to
meability Kmaz 20,000
Magnetising\y |
force for tmos 030 to
oersteds ... \ 0-60
Maximum flux
density, gauss - 16,000
Coercive force ‘
in oersteds for! \
Bma: ’
gauss 0-25
Remanence in
gauss for B
5,000 gauss 4,000 \
Hysteresis loss |
in ergs Per c.C.
percyclefoer,\
5,000 gauss --- 300 \
Total loss inwatts
/ib. B 5,000
auss, 90 c/s| ‘
0-015 in. sheet 0-11

(Registered O
ffice : Connaught House, Aldwych, Lond
, London, W.C.2)

Sr
andard Telephones and Cables Limired

LONDON

E.l16.

0-04

| Permalloy |
«p* |Perm

e
8-15

3,500

550

endur

Telephone : Albert Dock 1401
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| SOUND SERVICE |

THE COMPLETE SERVICE
FOR SOUND RECORDING AND
REPRODUCTION

Y Mobile, static and specialised recording units
Y Recording amplifiers, speakers, microphones, etc
% Sapphire cutting and reproducing stylii
% Blank recording discs from 5in. to 17in.  Single
and Double-sided
Y Groove locating and cueing devices
% A comprehensive range of accessories to meet every require-
ment of the sound recording engineer Porr.abcle 1@
s A . Twin Channel Continuous
Yk :«eldi::!eelopn;em °‘Ts|ﬂeﬂl| interest to users of sapphire and, Recording Svstem incorpotating
pick-ups—THE SIMTROL. Thisis a controlled micro- CDR49A Recorder | Amplifier
movement easily fitted for use with any type of pick-up DR49A Recorder and EM49A Electronic
%% OUR CDR49A RECORDER UNIT complete and self-contained, 4 Channel Mixer

measuring only 22in. x {4in. x |3fin,, incorporating 8-valve
amplifier, recorder unit, light-weight pick-up, speaker and
microphone and with many exclusive features, is now ready
for early delivery.

OUR WELL-EQUIPPED WORKSHOPS ARE AVAILABLE FOR THE
DEVELOPMENT OF EQUIPMENT TO MEET SPECIAL NEEDS.

SIMON SOUND SERVICE, Recorder House, 48/50, George St., Portman Square, London, w.1.

CABLES: Simsale, London TELEGRAMS : Simsa e Wesdo. London TELEPHONE - Welbeck 2371 (4 Gines)

This new Mullard 1267 These features make the 1267 ideal for a great
' ) . 28
will be welcomed by all number of industrial electronic applications, the
S users of co'd cathode thy- more important of which include :—
. "\BY  ratrons. A replacement @ Welding and industrial @ Alarm, fault and protect-
for, and an Improvement upon, the OA4G, it has GLCCALTS Bl 079 AL
the following outstanding advantages :— @ Sequential process timers. @ Remote-controlled power
g g ges : switching.
(I) High continuous and instantaneous cathode PRINCIPAL CHARACTERISTICS
current, *Max. Operating Anade Voltage ... | 225V peak
(&) Consistent striking characteristics. Trigger Votage for firing (Pos.) ... . .'70"9-0"'\/'",;‘;1
(3) Higher stability and freedom from photoelectric Vlzze\'/ Ith'erBt at Striking Point (Vo= 140) ;%uApmax‘
alve Yoltage Drop . approx
and temperatuie effects. Max. Continuous Ccthode Current ... . 25mA
(4) Reliability and long life resulting from improved Max. Peak Cathode Current ... ... ... 100mA
cathode activation. * Above this voltage the valve may break down at Vg =0.

Mullard thermionic valves
and electron tubes

Industrial Power Valves - Thyratrons - Industrial Rectifers - Photocells - Flash Tubes - Accelerometers
Cathode Ray Tubes - Stabilisers and Reference Level Tubes - Cold Cathode Tubes - Electrometers, etc

MULLARD ELECTRONIC PRODUCTS LTD.., CENTURY HOUSE SHAFTESBURY AVENUE, W.C.2
MVT4SA
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Wharfedale

NEW GOLDEN 10 inch
LOUDSPEAKER . ..

During the last eight years hundreds of Wharfedale Golden

Units have been supplied to the B.B.C. and G.P.O.

The Speaker was selected by reason of its level response,

and makes an ideal Unit for reproduction free from resonance
peaks. It is fitted with precision die-cast chassis, improved
spider and Alcomax II Magnet, with a flux density of 12,500 lines.

U Ask your dealer or send for book “Loudspeakors” by G. A. Briees, P
. ;'_ _______________ in w_lzj'fi_z_t_zfzjl_zf{if_loaz_iing t's_full;_r_ci{/_:{zired. i
Speech coil
3 15 oh Made and Guaranteed by
or onms
_ WHARFEDALE WIRELESS
impedance WORKS
!/ BRADFORD ROAD, IDLE, BRADFORD
PRICE 7 5 - Telephone : IDLE 461. Telegrams : Wharfdel, Idle, Bradford

TELEVISOR COMPONENTS.

in accordance with original specitications.

al/l.s‘ Tel:
SUPPLIES f

Coils. Bel Sound Produets complete rets of hoxed cofln wound atrictly Mazda U2

18, TOTTENHAM COURT ROAD, LONDON, W.|

MUSeum 2453 Tel: MUSeum 4539

Shop hours : Monday-Friday 9—5.30. Saturday 9—i.
FULL MAIL ORDER FACILITIES Please add postage

Valves—Continued
Mazda UUR ......

156 O plus 3 3P. Tax.
15 O plus 3 3P, Tax.

Cathode Ray Tube ((EO6501,

** Wireless World ' TRF Televisor Recelvestype £2 8 Mullard MW22/] 41C £9 O O plus 46 10 P. Tax

** Wirelers World ** Superhet Televiaor Recelver type £212 6 Rubl aal ove—Riack : %in. 9/9. 12 18- « . 12 190n N

Electronic Engineeriug Televisor ... ... . 15 0 ibber mask for ah Black : %in. 9/9, (2in.18/- ; White: 9in, 11/3, 121o. 21/8.

Scan: Equipment

Hcan:?%‘ele?‘iulnn Seanning Coils g% g g Valveholders. British -

Neanco Television line output transfermer 4.5 1 |

Seanco Televinion focun cofl type T3 Max. . 40 MA. £'i 19 0 ?;ﬁe"v’:‘mﬂﬁ" - 3 :g;: :}:g:u:n &nrz:;enol g

g 8TI1R utamce 300 ohmis Max. d.c. 150 mA. H K A um 1Ic .

Scanco Television type 8T18 Reslutmnce 300 ohmis Max. £ 0 +-pin Corauie 10 5pin Medlum paame - - H

Potentiometers. 5-pin Amphenol 9 5-pin Medinm Ceramic ... [

Colvern wire wound potentlometers 3 watt tvpe, ?K. 25K, HK, JOK, 5-pin Ceramnic . 10 6-plp Medium Paxolin . 9

SOK L. e e e e aeaeaeae 5 6 7-pin Amphenol ] 7-pin Medlum Paxolin . 9

100K ......... . 6 8 7-pin Ceramnic ........ 1 3 7-pin Medium Ceramic . 8

Morganite carbon potentiometers, all popular values, less awtt: b 4 8 ¥Mazda Octal Amphenol 1] Octal Medium Amphenol [

Withawiteh oo e 6 6 Mazda Octal Ceramic 1 6§ Octal Medium Ceramic 6
EF50 type Miculex 9 ¥-piu Locktal Amphenol 0

Wire (for ' Wireless Worll ** Televisor). EF50 type Ceramic . 1 6

t 1b. Reel 26 W45 enamel (Line O P transformer) 2 2 BBA (New Britich bare) 1 6

1 Ib. Reel 28 8W G enamel (Line Defiector coils) .. .. 2 3 B7G(7-pin Peanut) Ceramic ... 1 6

t1b. Reet 34 W@ enamel (Line O/P Transtormer) ... ............. 29 B7G complete with screening can 3 0

{ 1b. Reel 36 SW(i enaniel (Focus ard Receiver coils) . 3 0

t 1b. Reel 38 NWG enamel (Receiver coils) nfgeRotene . g 3 Miscellaneous

Ib. Reel 40 SWG enamel (Frame coil and Receiver coiln) .

f Ib. Reel 42 SWG enamel (Bloacking Osc. trans.) 4 3  Belling& LeeCoaxfalplug L604P .. .............. 186

1 oz. Ree! 26 SW( D.M.C. (Recelverrofls) .. ... 1 @  Belling & Lee Coaxialaocket L6048 .. ... 0. 0 " 13

| 0z, Reel 16 SWG DN.C. (Receiver cotlay 186 Belling & Lee connector (for jointng co. cahle) 186
Bulgin 3-pio mains plug and socket ......... . 4 0

Valves, 1in. Coaxial cable 78 ohme atranded centre, per v 138

Mullard EA50°8 10 6 plus 2 4 P.Tax. Erle resistors—over 500 values fro;

Mullard EF30's 17 6 plus 3 10 P. Tax. }and t watt,20% ............... 4

Mullard  EBC33 9 6 plus 2 1P. Tax. } and p watt, 109 ... 8

Mullird ELS3 10 6 plus 2 4 P. Tax. } and } watt, 59, 8

Mazda T4l’s 5 10 8 plus 2 4P. Tax. 1 watt, 209, ... . .. 8

Mazda Pend5 0006060000a000a00600000000 10 6 plos 2 4 P. Tax. 2 watt, 209 ....... 10

THE COMPONENT SPECIALISTS
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OUTSTANDING OFFERS

for the discerning Amateur

BC454B. (The Famous'' Command "’
Communications Receiver)

Fitted 6 valves, types as follows : 3 125K7’s.
1 128, | 12SR7. | 12A6. Frequency Range
3-6 Mc'’s (50 m.-100 m.) IF value 1415 kc's.
BC4558. Exactly the same specification but
Frequency Ran;e 6-9.1 mc’s (30 m.-50 m.) IF
value 2830 kc's.

Brand new in sealed cartons.

Value.
each 30/ — Post1/3

Full Circuit Diagram |/
Either set convertible to Medium Waves with
our Special Coil Assembly, Price 10/ including
Diagram of Connections.
Special Press-in Tuning Spindle and Knob, 2/¢.

Unbeatable

230v. A.C.
COMMAND
POWER PACK
FOR BC453,
BCa54, BCa55

45'-
post paid

Wired and Test-
ed. Fitted 6 x5
Rectifier. Just
Clip On. No
Alterations to
Wiring. Mains
Cord fittedready
for instant use.

These units are
manufactured by
us exclusively w0
highest standard.

DELIVERY PER RETURN GUARANTEED

BC348 Receivers, modified to 230 v. A.C,, £22/10/-.

Two only, ARBSLF Receivers. Perfect condition. Each £40.
Six only, Type 78 Receivers. Brand new, 50,- each.
BC966A Receivers, |3 valves, motor gen., etc, 30/, carr. 5/-.
ABKI Receivers, 10 valves, motor gen,, etc., 25:-, aarr. 5/-.
4568 Modulator Units, 1625, 12J5, VR150, as new. 12/6.
RF Units. Brand new in sealed cartons. Type 24, 12/6 ;
19/6, post 1/3.

Control Box and Cable for 8C453/4/5, 12/6, post /4.

IF Transformers for BC454B, 455B, per set ol 3, 10,-. post 9d.
Amplifier Vibrator Packs, 12v., OZ4 and 6K6 new, 25/, post /4.
DYNAMOTORS for BC453/4/5, ).8 v., 7/6, post 1/-.

Mov-9n| Coil Headphones, with moving coil hand mlcrophone. 7/9,
post 9d

Milliampmeters, 0-100 mA., 2in. sq., 2/9, post 6d.
CONDENSERS, 350 v., 001, .05, .1, 4/- doz.

Ex-R.A.F. IF/AF Amplifier Unlt. Type 1355, fitted 10 valves, as
specified for ‘“'Inexpensive Television,” in original sealed crates.
Brana n=w, 49/6, carr. paid.

VCR9? Cathode Ray Tubes, 39/6, carr. 2/6. 3ases, 4/-.

SFP? CR. Tubes, magnetic, complete in shroud with coils and
brilliance control, Brand new, 3 gns., carr, 2/6

Radar ndicators, BC929a, 7 valves. Brand new, 35/-, post /4.
Radar lndu:aton, Tyoe R-31APS. Has 40 valves, 6L6’s, etc., 16 gns.,
carr. 10;- (see " Wireless World,"" April).

Mains Radio Interference Suppresson, 10/-,
Dual Range Coil Units for B.C. AR299/429.
7700 kes. Brand new in cartons, each 7/6, post 9d.
Super Sensitive Midgét Relays, DP., 200 ohms, 3/6, post 6éd.
Transmitter Tuning Units TUSb, 22/6 carr. paid. TUS, in new
condition, 12/6, carr. paid.

New 2 waveband AC/DC Radio Receivers. Well-known make,
£5/10/- each, carr. 3/6. A few only. Originally 11 gns.

Mains Tnnsformers 28 v. LT., 220-0-220, 80 ma., 25/=, post paid.

H.P. Rapio Services L.

Britain's Leading Radio Mail Order House
55 COUNTY RD., WALTON, LIVERPOOL, 4

Established 1935 Telephone . Aintree 1445
STAFF CALL SIGNS GDGL G3DLY

Type 25,

post |/-.
20I-398 kes., 4150-

"™ RD JUNIOR

HIGH FIDELITY AMPLIFIER

An illustrated brochure describing this amplifier ir

forwarded on request.

detail will be

The * RD JUNIOR ** amplifier completely wired and tested £19 10 0
Comptete kit of parts for construction of the amglifier,

including all valves and ready drilled chassis finishad

dark maroon

n
£16 17 ©

Complete set of drawings, mcludln: circuit diagram, layeut

diagram, and component list

ROGERS

DEVELOPMENTS

........ 7 6

Co

106 HEATH STREET, HAMPSTEAD, LONDON. N.W.3

Phone: HAMpstead 6701

MAINS TRANSFORMERS SCREENED, FULLY
INTERLEAVED AND IMPREGNATED

H.S.63. Input 200i250 v. Output 250°0/250 v,,
60 m'a.,6.3v.3amps., 5 v, 2amps.

H.S.40. Wmdlngs as above. 4 v. 4 amps.. 4 v,
2amps. | ... 000 .
Input Oul ut
H.S.2. 200/250 v. 250 ’0’250 v. 80 m/a
H.S.30. 200:250 v. 300/0/300 v. 80 m/a
H.S.3, 200,250 v. 350/0/350 v. 80 m/a
H.S.2X. 200/250 v, 250/0/250 v. 100 m/a.
H.S.30X. 200/250 v. 300/0/300 v. 100 m/a.
H.S.3X. 200/250 v. 350/0/350 v. 100 m/a. o
F.S.2 200250 v. 250/0/250 v. 80 m/a.
F.S.30. 200,250 v. 309;0/300 v. 80 m/a.
F.S.3. 200,250 v. 35J;0/350 v. 80 m/a.
F.S.2X. 200/250 v. 250/0/250 v. 100 m/a.
F.S.30X. 200250 v. 300/0/300 v. 100 m/a.
F.S.3X. 200j250 v. 350/0/350 7. 100 m/a
All bove have63-4—0v at4amps., 5- 4-0:124mps
F.S.43. Input 200/25C v. Outpuz 425,0/425 v.
200 m/a., 6.3 v. 4 amps C.T,, 63 v. 4 amps C.T.
5v. Jam aca
F.S.35. lnpuz 200’250 v. Output 359°0/350 v.

250 m/a., 6.3 v. 6 amps. 4 v. 8 amps., 0.2-6.3 v.
2amps., 4v. 3 amps. o0 o0
Ouzpuz 450/0/450 v,

F.S.50. lnpul 200/250 v.
250 m/a., 6.3 v. 2amps. C.T., 6.3 v. 4 amps. CT
5v.3amps.

F.30X. lnpu: 200 250 v. Outpu: 300’0’300 v.

80 m'a., 6.3 v, 7amps.,5v.2amps.

E.H.T.2. 2,000 v. Sm,‘i 2-0-2 v. Zamps.4v ll
amps.

The above have Inpu(s of 200/2

F.4. Filament Transformer. Inpu: 2001250 v.,

4y, 2 amps. .. .
F.6. Filament Translormr |npu: ’H)O'ISO v. 6.3 v.
2 amps. a0
F.12. Fllamen: Translormer Input 200;250 v.

12.6 v. tapped at 63 v. 3 amps.
F.24. Filament Trausformer. lnpul 200~ 250 .
24 v, tapped at {2 v, 3 amps. A

ISIG
15/

17/6

Half
17/6 l Shrouded

17/6

Fully
21/6 7 Shrouded.
2176 |

2176 !
N
a8

Fully
- Shrouded.
98/6 |

Y} FramedFly-
26/6§ ing Leads.

Y Framed Fly-
35/~§ ing Leads.

7/6
7/6
15/6] Framed
r Flying
21/67 Leads.

H. ASHWORTH @ w.w)

676, GREAT HORTON RD., BRADFORD, YORKS.
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o Technical excellence supported by constant research and an

q Y, b 3 ls unrivalled knowledge and experience of Radio Frequency
le ab Cable applications, ensures the continuance of the lead est:ib-

lished by TELCON in the Radio Frequency Cable field.

Even before the introduction of Telcothene* as a cable

dielectric, an application pioneered by TELCON, a range

O f wor ld of Radio Frequency cables with unique capacity and
attenuation characteristics was produced, using Telconax.

Today, developments are still going on and the solution
of any problems involving the application of Radio

St(L’ldards Frequency cables 1will be found in the wide range manu-

factured by TELCON.

* Telcothene ( Regd.) — Polythene processed by
Telcon to provide specific characteristics.

TELCON.. CABLES

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD IELCON
Head Office : 22, OLDD BROAD STRELT, LONDON, E.C.2. Telephone : LONdon Wall 3141
Enquiries to TELCON WORKS, GREENWICH. S.E.l0. Telephone : GREenwich 3291

Founded 1864

perfect a/l'gnmeni bz/

(Co-axial Construction-
FOR “BETTER LISTENING”’

R. & A. Reproducers are perfectly aligned about
their axis. Their assembly is so arranged that the
voice coil can never, except under conditions of
brute force, vary from its setting in the anular gap
by more than -00I ins. Misalignment of the voice

“The Story of
Co-axial Construction”
explains how our [

!
speikers are built. We coil and/or mechanical failure is therefore almost
will gladly send a copy q ibl
to any manufacturer impossible, no matter what the volume or frequency.
=2, °§u;3e:°':v°;; A co-axially constructed, distortion-free speaker
writes for | is a necessity for Better Lis:ening.

one,

REPRODUCERS AND AMPLIFIERS LIMITED
FREDERICK ST. WOLVERHAMPTON ENGLAND
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CL.2 THECONCERT 8L.15 LABYRINTH SH.15 OPEN-AIR SH.6 GENERAL SB.6THEQUARTER
LABYRINTH SPEAKER REPRODUCGER PURPOSE BAFFLE
REPRODUCER An indoor loudspeaker for
schools, hospitals, restaur-
. . For the reluying of Or 4 lowdspeaker for all  ants, hotels, public build-
Designed for the highest A loudspeaker for Figh general  purpese  public ings, efc. In effcct a

quality  reproduction in
the home—recording play-
back broadcast monitoring,
ete.

List.

£48. o. oa.

quality  public  address
indoors. Cinemas—
Theatres—Dance Halls—
Schools, etc.

£19. 10. od. List.

chestrdl  Concerts  and
similar applications where
the highest possible quality
of repraduction is required
in the open air.

£23. 0. od.  List.

address in the open air,
arranged  in groups  or
dispersed  as  required.
Tndependent  watlage ad-
Justment on interinal line
transformers.  Horn de-
tachale for storage

£9. o. od. List.

quarter segment of a circle
18in. radius which, when
used in the corner of a
roomn provides the equtia-
lent performance of a 3
foot circidar baffle. Inde-
pendent  wattage adjust-

mend, cte. .
£4. 12. 6d.  List.

i

LVASTILAL

MANUFACTURING C€O. LTD.

HUNTINGDON
. Telephone : HUNTINGDON 36l
THE ! EXTENSION SPEAKER, in walnut cabinet.
Walnut louvres, volume control, R. & A. High-

COIL PICK-UP

“___SURPASSES ALL OTHER MODERN
PICK-UPS FOR REALISM AND GOOD
QUALITY REPRODUCTION —”

The price is rather higher than that of
instruments of poorer performance. The
pick-up costs £4.0.0 plus £1.15.0 tax. It is
normally used with our equalizer costing
£1.15.0 or a straight transformer at £1.5.0.

Heads are available, made to fit standard
auto-changer arms. They cost £3.0.0 plus

£1.6.8 tax.

Miniature steel or thorn needles fit the
pick-up and special sapphires costing 10/-
plus 4/5d. tax are available.

WILKINS & WRIGHT LTD.
HOLYHEAD ROAD, BIRMINGHAM 21

Fidelity 8in. speaker. Size of cabinet Ilin. high, 17in.
long, 8in. deep at bottom sloping to éin. at top.
Cut-out for speaker on back, 39/6, plus 2/6 postage,
packing and insurance.

MAINS TRANSFORMER, drop through type,
semi-shrouded, input 210, 230, 250 volts. Secondary
350-0-350, 80 mills, 6 volt, 3 amp., 5 volt, 2 amp.,
16/-, plus |/- postage.

MAINS TRANSFORMER.—Input [10-250 volt.
Secondary 350-0-350 volt, 150 mills, 6 volt c.t., 4 amp.,
6 volt, 2 amp., 5 volt tapped, ! volt, 4 amp. 26, plus
2/- postage and packing.

MAINS TRANSFORMER.—Input 110-250 volt.
Secondary 350-0-350 volt, 250 mills., 6 volt, 4 amp,, 6
volt, 3 amp. 5 volt tapped, | volt, 4 amp. 37§, plus
2/6 postage and packing.

CHARGER, comprising transformer and rectifier
giving 12 volt § amp., 6/6.

IRON CORED 465 kc. IF's. Q120, 5/6 pair.
ELECTROLYTICS by well-known makers. 2 mfd.
350 working 9d., 4 mfd. 450 working 1/2, 8 mfd. 450
working 1/11, 16 mfd. 450 working 2/3, 8-16 mfd.
450 working 3/6, 16-16 mfd. 450 working 3't1, 16-24
mfd. 350 working 2/11, 50 mfd. 12 volt working 1/-,
25 mfd. 25 volt working I/=.

Werite for lists.

D. COHEN

67 Raleigh Ave., Hayes, Midddx.




June, 1949 Wireless World

To former members of the Royal Air Force
THE ROYAL

AUSTRALIAN
AIR FORCE

offers you first-class pay
and prospects

THE ROYAL AUSTRALIAN AIR FORCE has ‘acancies in more
than twenty trades (see list) for large numbers of former airmen
of the Royal Air Force.

Preference will be given to single men. The initial engagement
is for twelve years. The age limit for applicants is 40 ; but only
applicants under 33 years of age will have a chance of being
re-engaged (for two periods of five years each) up to the retiring
age of 55, and thus qualifying for a pension.

The Royal Australian Air Force offers :

GOOD PAY—consider these rates: from 13/- a day (Australian
Currency) for a Group IV airman to 25/6 a day (Australian
Currency) for a Group I Warrant Officer : plus, of course, free
uniform, kit and uniform allowance. free rations and quarters or
generous allowances in lieu thereof, also marriage and separation
allowances, travel and removal expenses.

GOOD PROSPECTS: The R.A.A.F. is an expanding force. Your
prospects of promotion are therefore very good.
WIDE CHOICE OF OCCUPATION: There are over 100 separate

trades in the R.A.A.F., and specialised training is given where
needed.
OPPORTUNITY TO FLY: Many members of the ground-staff are
already being trained as aircrew.
GOOD LEAVE. _three weeks’ leave a year, plus public holidays : extra
leave, plus travelling time, for airmen in certain distant areas ;
cumulative sick leave ; and six months® long service leave on full
pay after twenty years® service.
FULL WELFARE SERVICES AND BENEFITS —including free dental
and medical attention, pension at 55 or a generous gratuity after
twelve years’ service.
SPORT AND EDUCATION: Free facilities, grounds and equipment
for tennis, boxing, cricket, football, athletics, and at coastal stations
also swimming, fishing and sailing ; also educational centres,
reading rooms. and tuition, by correspondence or in classes, for
the improvement of your general education.
FREE PASSAGE TO AUSTRALIA: Successful applicants are attested
in Britain, and are then immediately entitled to all the privileges of
the Royal Australian Air Force, including free passage to Australia.
For form of application and further information, call or write
(stating your former R.A.F. number, rank and trade, present age,
and whether you are married or single) to

THE RECRUITING OFFICER R.A.AF.,
Dept. Air 23 Canberra House, 87 JERMYN STREET, LONDON, S.W.1.

WANTED

GROUP | Carpenters (General, Rigger and M.B.B.), Copper-
smiths, Electrical Fitters and Mechanics, Fitters (Armourer, D.M.T.,
NA and HE), Instrument Makers, Radar Mechanics ‘A" and "'G",
Turners, Wireless Maintenance Mechanics.

GROUP Il Fabric Workers, Motor Trimmers, Telegraphists.
GROUP 11l Clerks (General), Cooks and Equipment Assistants.
GROUP IV Cooks’ Assistants and Stewards.

|

]

|
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CRYSTALS

MaRCONI QuaRTZ CRYSTALS are made to
satisfy the highest possible standards because
nothing but the highest standards satisfy the
designers of Marconi equipment.
Mounted in an evacuated glass envelope, with
a Type B7G base, Marconi Crystals can now
be supplied to all Manufacturers in the
following ranges :—
75-150 kc/s
200-500 kc/s
2-15 Mc/s
12-35 Mc/s (overtone plates)

Frequency Tolerance .. .0059,

Temperature Coefficient .. 2 parts in 108 per
degree C.

Enquiries are also invited for other types to suit specific
requirements.

Marcons

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED
MARCONI HOUSE, CHELMSFORD, ESSEX
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COULPHONE RADIO PRODUCTS
MAINS TRANSFORMERS ie==
SUT—

16 /6 rost PaID

Coulphone Mains Transformers are made 10 the highest
electrical standards and are fully guaranteed. We supply
them to the Ministry of Supply Atomic Research
Stations, so they will no doubt meet your requirements.
Special quotations for quantities and types to order.
Standard Replacement Types. Drop-through chassis
type with top shrond. lmpregnated nisl interieaved

but with push-pull 807's for higher power output.
Linear response from 20—20,000 c.p.s. Power
supply for feeder unit or tone control unit
brought out to octal socket, 6.3 v, 4A and 25D v.
40 mA,  £22°'10/-.

EX GOVT. SURPLUS. COULPHONE ofter
the best bargains. Over 200 items in our
illustrated catalogue. If interested please eend
extra 2}d. stamp—it will aave you £'s,

.CT..5v.34A...
1K) 425-0-425 v. 180 mA. 4v. 8 A, o o
CT,4v.4A. .. ... ..., 44 6
th) 425-0-425 v. 1IN0 tmA. 6.3 v. 4 A. C.T. 4 v.
2A.CT. 4v.2A.CT.,5v.3A. .......... 47 0
‘Typen (a) (b) (¢} (d) () (1) (g) (h (k) illustrated ouleft.
Types (i} () (1) upright shrouded type.

WILLIAMSON OUTPUT
TRANSFORMER

Ncreened Primaries tapped tor 20 250 volta,

(2)230-0-250 v. 60 mA 6.3v. 3 A5 ... 1686

(b) 230-0-250v. 60 mMA. 4v.4A. 4v. . A..... 166 3

{c} 250-0-250 v. 80 mA. 0/4/6 b o 9 o

0/4/5v.2 A .. 190

(d) 300-0-300 v. 80 A 0/4/6.3 v. 3 A.'CT. FEEDER UNITS
COULPHONE COIL PACKS. Medium, Long and O/4/5v.TA. ...l 3 g 190 MODEL B DE LUXE (illustrated above). High
Short Wave. Built on 16 B.W.d. Alumimium {e) 850-0-350 v 30 mA. 0/4/6,3 v. 4 A. C.T gain R.F. stage operative on all nine wavebande.
chacsis.  Totally enclosed. One hole fixing. OBV 2 A e 19 0 45/145 M., 190/550 M.. 800/2000 M. Plus six ranges
Aligned ready for connection into recerver. 1) 230-0-250 v. 100 mA. 0/4/6.3 v. 4 A. C.T of Bandepread, 13.5-14.8, 16-17.4, 18-20.5, 24.2.96
I.F. 463 ke/s. Of4/5v.2A. ... . 220 30-32, 41-43.5 metres. Large colour printed glass
MODEL A. For use with 2 gang tuning condecser. (g) 300-0-300 v. 100 mA. 0'4/6.3 v. 4 A.C.T dial, 10in. x 6in. aperture. Horizontal drive. Wave-
6K8G or any triode hexode frequenty changer. 0/4/5v.2A....... 220 range indicator and magic eye. MNwitched pick-up
£1/19/6. th) 350-0-350 v. 1 sockets. Volume and Tone Controls. Completely
MODEL AR. For use with 3 gang tuning con- 0/4/8 v, 2 A, 220 wligned ready for connection to #ud'o amplitier
denver. R.F. Stage for 6K7G, and 6K8G. Sine Q1350202350 Price leas valves £18/7/6. X .
iron. dust cored coils, £3/17/6. 0/45v. 8 AL .. 390 Valves required, EF50, 6K8G, 6K7G. #Q7G U3
COULPEONE 20-WATT HIGH FIDELITY (D0 L Lrice for set of five valves, £3/11/5.
AMPLIFIER, Built to famous Williamson circuit L 46 MODEL A. A first cluss feeder nnit with R.F. stage

operative on all wavebands, 16/50, 190/550, 900/2000
metres. Switched pick-up sockets. Volume control.
Glasa dial 8in. x 8in,in colours. Compietely aligned
ready for conuection 1o audio smplifier. Price lese
valves, £10/8'6.

Valves required, 6K7GQ, 6K8G. 8K7G 6Q7G. Price
for set of four valves, £2/11/3.

AF. AMPLIFIER POWER UNIT. Specially designed
for use with above units. Employs 6V6G output
(4 watts)and 574G rectitier.

HERMEL “TORPEDO ” MIKES. Liat A muper job exactly to author’s specification. Price lexs valves £4 10/-,

ROT!
Price, £18/18/-. My price £3/18/6. Post paid. Upright mounting £3 12/6 Two valves if required, £1/13/10,
Terms: C.W.0. or C.0.D. Send 24d. Stamp for New 48-page Hlustrated Catulogue. NEW GOODS ONLY

COULPHONE RADIO 33gunscoucH st.
“The Return of Post Mall Order Service* Tel.: Ormskirk 987

High Fidolity Reproduction.

The S. G. Brown Type
“K’ Moving Coil head-
phones, with the following
outstanding characteristics,
supply that High Fidelity
Reproduction demandedfor
DX work, monitoring and
laboratory purposes, etc.

CHARACTERISTICS.

0.C. RESISTANCE, 47 Ohms.

IMPEDANCE 52 Ohms at 1,000
c.p.s.

SENSITIVITY, 1.2 x 10-'* Watts
at tke. -.0002 Dyne/cm®

BROWN-—E.R.D. 13 inch Portable Disc Recorder
An important S. G. Brown product

PO
CTOWW.-ERD.

DISC RECORDER

Incorporating the latest advances
in Sound-on-Disc Recording For

Write for interesting brochures presenting full
technical details of this latest development in
Sound-on-Disc recording. Also (7 inch models for
the Professional user.

S.G.BROW N LTD., Shakespeare St., WATFORD
Established in Electro Acoustics and high precision

Engineering for over 40 years. Manufacturers of
the world-famous * BROWN' Gyro Compass

Telephone : Watfard 7241

Descriptive Literatura on request

PRICE £5.5-0 PER PAIR

Your Local Dealer can supply

TYPE “ K"

details of other S. G, Brown Headphones (prices
from 30/ to 77/6) write for illustrated Brochure “W.W."

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

STREET, WATFORD, HERTS.

Telephone :
Watford 7241

SHAKESPEARE
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MASTERPIECE IN
MINIATURE

WIDTH

1”
2

HEIGHT

62"

DEPTH

9%}_"

CRT. DIAMETER 1%

NETT WEIGHT 3lbs

Miniscope

MINIATURE CATHODE RAY OSCILLOSCOPE BY 9‘6‘6

Full specification from: THE GEMERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2

Maximum sensitivity with uniform
frequency response from a more
compact  speaker, appreciably
reduced in weight—that is what
Rola technicians have achieved
with the new G.[2.  Special
features include dust-proofsuspen-
sion completely protecting coil
and magnet gap and the powerful
Alcomax It magnet. Write for
details and also for particulars
of Rola 3” and 4" P.M. models,
dust-proofed and equipped with
Alcomax Il magnets.

best
of the
BIG

BRITISH ROLA LTD. - FERRY WOBKS - SUMMER ROAD  THAMES DITTON - Surgey S'J eakers

leteptione : EMBERBROOK 3402 (5 lines)
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From all
points of
view . . .

. . .. the Nagard Universal Mounting is a “must” for
Oscillograph users, With it, there are no parallax errors
when viewing the CRT screen since easy vertical and
horizontal movements bring the axis of the CRT to your
viewing position. No need to improvise tilts and no
straining to lift the Oscillograph.

The Nagard Universal Mounting increases accuracy of
observations and adds comfort to working conditions.

Suitable for all makes of portable oscillographs.

NAGARD

UNIVERSAL OSCILLOGRAPH MOUNTING

. (Patents Pending)
Write or phone for descriptive leaflet to :

NAGARD LTD., 245, Brixton Rd., London, S.W.9
Tel. : Brixton 3550 Telegraphic Address : ““Intertel, Claproad, London™

SPECIAL STOCKTAKING OFFER
Resistances, | watt, § watt, § watt from 27 chms—3.9 meg.
An excellent range. Our choice. assorted ............ per 100 i5 o
Resistances, Vitreous enamel, 12 wact, |15 and 22K...6 for 50
Resistances, Vitreous enamel, 6 watt, 10K............... 6 for 50
Potentiometers, miniature 330K
" o 2] e g S —————— 3 for 4 6
" " 100K
Potentiomecers. Standard size, 500 ohms, 4K, 2.5K, 25 K
3for 4 6
I.F. Transformers, 1.6 meg. Permeability tuned. ...... per pr 50
Electrolytic condensers, 4 mfd., 550 volcs, screw mtg....6 for 9 0
Chrome handles, 4%in. centres .................occeees per pair 50
2 Pole, 6-way switch, lin, dia, short spindle 3 for 4 6
Coaxial Plug and Socker Type 373/P ...... 3 for 50
Ceramic Base for TX Final..... each [
Ceramic Sub base TX Final. each [ 3
Pye Plugs and Sockets.............. 6 for 50
Test Rods Red and Black with leads. per pair 2 6
Epicyclic drives .......ccooviiiiiinnnnns each [
Single fuse holder with cover............ ...6 for 50
Shake proof washers asstd. 6BA and 4BA per gross 2 0
Single paxolin stand off, Tag Strip ... . 72 for 50
Condensers .25 mfd,, 600 v........ . 12 for 50
" 10 pfd. Ceramic pl 12 for 50
- 10 pfd. Disc. 12 for 5 0
o 500 pfd. 5.M. 35 12 for 50
0 .00S mfd. Tubular, 12 for 50
oD .002 mfd. mica . 12 for 50
o .001 mfd. mica . 12 for 50
o .00l mfd. Ceramic tubular 12 for 50
" .01 mfd., 1,000 v. 12 for 50
@ 01 mfd. mica 12 for 50
Please quote 5.T. when ordering and include sufficient for postage
and packing. 1949 Catalogue available, 9d. post free. Shop hours
Monday-Saturday 9-5.30 p.m., Thursday, 9-1 p.m.
TELE-RADIO (1943) LTD
L]
177, EDGWARE RD., PADDINGTON, LONDON, W.2
'Phone : AMB 5393. PAD 6116, 5606.

CAMBRIDGE ARTERIAL RD. ENFIELD, HIDOLESEX
‘Grams; “Copeoty, Enfield”™

‘Technical —HI
Excellence

soundness af DESIGN in the

OXLEY

DIFFERENTIAL AIR
DIELECTRIC TRIMMER

combines with beauty and &a‘

v Width: 165 m/m Length: 25 m/m
Height :

L5 to BpF—8 m/

1.8 to 20pF—-:C5

m/m
Law: Sra.ght line capacity
Power Factor: Less than -001
Insalation: Over 2,000 megohmns
Voltage: 500 D.C.

OXLEY DEVELOPM

ULVERSTON, N. LANGCS. T ULVERSTON 3306

|

NEW IMPROVED
D.C-AC. CONVERTOR —

MODEL 231/il10. Primarily designed to
provide A.C. for such purposes as auto-change
radio-grams. This model incorporates many
desirable features, including frequency stability
to within + % cycle, efficient H.F. and R.F.
suppression, output adjustment for voltages
between 180 and 270 D.C., long working life
and robust construction. Leaflet available.

£10/15/0

VALRADIO (1p.
57 FORTESS ROAD, N.W.5.

BY

GULliver 5165

FOR THE EXPER

P

MOVING-COIL MIiCROPHONES
WITH THE PATENTED DIAPHRAGM SUSPENSION
For recording, broadcasting and LUSTRAPHONE LTD.

Ut WAL , ¢ L.ustra-
quality P.A. work, the Lustte  $4 BELSIZE LANE, N.W.3, @

phone models cannot be
bettered. Send for details. HAMpstead 5515 and 5389
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Rale /- 10F < 1i06s 0f .¢.3 tas o - -OF cvery aidit,ona |
line or part thersof, average inss 6 words. Box Nombers.
2 woris nlus 1'-. Press Day : July 1943 issue, first post |
Wednesday June 8'h. No respons.oility accepted for errors. |

WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no manufacturers’
guarantee. Many of these components will have

unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under

Partrioge

Mews

been designed for special purposes making them \

which they have been stored. We cannot
undertaxe to deal with any complaints regarding ||
any such components purchased. L

NEW RECEIVERS AND AMPLIFIERS |
VFUNING Units,

FULL range of Denco, Lowther and Eddystone
goods avaiiable, 5 to 10 waveoand gram chassis
covering 3 to 60mc/s. 150 to 1,500zc/s. amplifiers
for every use, te:evision kits. radio kits, tetevisor
£51, working at 150 miles range with good re-
sults; s.a.e. for leatiet of sing.e items or illus-
trated 54-page cata ogue, price 9d., to Mason's
(P.W.). Wivenhoe. nc. Coichester. (3594
UNIVERSAL ELECTRONIC PPRODLCTS. 36.
Marylebone High St., London, W.1. Tel.
Welbecx 4053.
SPECIALISTS 1n the design and manufacture
of hugh tidehty reproducing equ.vmnent from 4-
100watts tor domestic or industrial purposes.
Our U.E.5 (6watts) and U.E.7 (12watts) series
amplifiers are designed especialy tor the con-
no:sseur who regquires the finest possible repro-
duction from recorded music: both amplifiers
have a linear response over 30-20.000 cycles with
a dampng factor of 12. and incorporate pre-
amplifier stage, together with independent con-
trol of bass and treble. Our policy 1s to produce
an instrument whech represents the highest
standards in workmanship and performance and
no expense has been spared to achieve this object.
A new addition to our range is the type U.E.3
(dwatts) at £11/10. We also supp.y a range of
tuning units. both t.r.f. and superhet, for use
in conjunction with either our own ol other
makes of amplitiers. We should be pleased to
quote vou for the design and construction of a
unit or replacement chassis to your exact require-
ments. Full details of our products will be for-
warded on request. and we would welcome the
opportunity to demonstrate our equipment at any
time to suit vour convenience. 13352
(')FFER Scott Phantom twin chassis and
speaker_ 10-valve H.M.V. Console, for ngfg ‘

801-800.—Box 5500.

¢) { -hr. television (not Radar conversion) uses
~ V.C.R.97 tube. send large s.a.e.—T-
Products. 92. Leathwaite Rd.. S.W.1l1. Bat,
4889. 29

RO Senior coils. speaker. S meter nearest
£22; Clouih Brengle sig. gen., r.f. meter.
attenuator, 100kc/s-30mce/s. nearest £15.—Bass
155, Green Lane, S.E.9. 13331
MPLIFIERS. new 60watt heavy duty p.a.
models. built for continuous rating and
rack mounting, £40; early desivery, send for
spec.—Broadeast & Acoustic Equipment Co., Ltd.,
Tombland. Norwich. (290
1 / brings you the famous Model 30
48 tun.ng unit, consisting of 3-wave-
band Model 30 coil pack. pr. L.F. transformers,
2-gang condenser and attractive dial; each com-
ponent individually selected. re-aligned, sealed |
and the whole mutched together as a unit; the
superhet you build with this unit cannot fail
to give outstanding performance; ** Home Con-
structor's Handboo..'” 1/-i stamp for bulletin
and catalogue.
SUPACOILS, 93, Greenway Ave.. London, E.17.
E offer the new ' Extended Range " 8-watt

NOW AVAILABLE

Hermetically

Sealed

And in oil il
required .

Illustrated is a typical Partridge
Transformer (Type DN) in its
Mumetal Screening Box. Itis
merely to remind you that all
Partridge Precision Compon-
cnts (standard or ¢ to specitica-
tion” types) are now available
as hermetically scaled units.

L 4

Then there's the new

amplifier with revolutionary dual-tone P § RTRI DGCE ¢ PPO ” RANGE

control system, giving widest possible variation
to suit all old and new recordings: built to in-
strument standards this 6-valve amplifier,
matched to 0.03v input, is now offered at £24
complete; hear it at its best with Tridem Corner
speakers and the new Felicity TRF push-button

unit.
FELICITY GRAMOPHONE Co., 87a, Upper
Richmond R4d.. London, S.W 15 Putney 1665
ADIOGRAM chassis. A.C.DC complete
l with valves and speaker. separale power
pack. 4 wavebands (bandsoread on S.W.). tly-
wheel tuning, 5-valve Plus Magic Eve made by
nationally known radio mfr. of highest repute.
very limited number; £16/10 (inc. pt.g:: car-

—designed to meet more fully
the particular demands of
push-pull output transformers
where wide A.F. range with
low distortion arc vital.

FULL DATA ON REQUEST

i xtra.—N. Reder Assoc. Brit. I R.E.. 221. |
;ilgzlemeey Rd.. Shoreditch London. E.2. Tel
Shored'tch 8842. 13564 \
|

.T.R. ELECTRICAL AND ELECTRONIC
C DLVELOPMENT, Ltd., Hubert St., Bir-

mingham. © (ASton, Cross, Ziion Adeity. eauip: ' TRANSFORMERS LTD

men for the ' W.W. Williamson " and other
quality amplifiers; also tone control stages, loud- |
speaker crossover units. distortionless contrast
expanders and radio feeders; see our illustrated
advert. in alternate issues of this publication:
send for full details and prices. 13503

Rocbuck Road, Kingston-by-Pass,
Tolworth S 5 Surrey

TELEPHONE: ELMBRIDGE 67378

|

1949 bandspread feeder_ unit with R.F. stage.
nine wavebands. 13.5-2.000 metres; 2l5d
stamp for illustrated brochure.—Coulphone
Radio Ormskirk. Lancs. f2528
l{.A.F‘. model 1155 new, complete with valves
£8/10, plus carriage; converted models. power
packs. guality amplifiers, speakers. autg changers
and cabinets reduced prices: send for list.—
Broadcast & Acoustic Equipment Co. Ltd..
Tomb.and. Norwich. [2906
ONNOISSEUR'S receiver—world-wide results
on highly sensitive 10-valve communication
receiver or, by change of switch, very high
quality reception of local stations on non-super-
het high fidelity receiver: basis rebuilt R1155
9-1,500 metres; bass and treble controls (boost
to cut). gram input, PX4 push pull output. and
all refinements.
FEEDER units as above, for use with external
high quality amplifiers; write for details.
or call for demonstration; RI1155 specialists.
receivers repaired and re-aligned, also modified
as above, or to your requirements: R1155
circuit and values 2/- post free.—R.T.S..
Ltd.. 5. G.adstone Rd.. Wuuoledon, S.W.19
Tel. Lib. 3303. 11266
ADIO UNLIMITED proudly announce the
Sandringham portable a.c. mains amplifier.
a complete unit for the amplification of voice,
radio and records. supp.ied complete with m/coil
microphone, pre-set radio tuner. 10in speaker,
etc.. housed in carrying case. baffle cabinet,
12gns, no extras; full technical data and photo-
graphic literature on request; individual com-
ponents supplied separately if desired. —Obtain-
able only from Radio Unlimited, 16, Carnarvon
Rd., Leyton. London E.10. 1228
‘\ ESSRS JACKSONS (Hammersmith), Ltd.,
A of 171. King St.. W 6. have been appointed
agents for the sale of the R.T.M.C. William-
son amplifier; as quality specialists Messrs
Jacksons can thoroughlv recommend the
R.T.M.C. version of this now famous amplifier
as being the finest reproducer so far made: built
of finest components, first-class workmanshio
and offered at the right price, every gualitv fan
should possess one ot these amplifiers; 7-valve
model, £27,10; 9-valve model with pre-amplifier
£32 10.-—~Call tor demonstration or write for
tull details 13025

I .T.M.C. (EALING), Ltd., pioneers of the
Williamson amplifier, are again first with
a 9-valve model of this now famous amplifier;
«uilt entirely to specitication this 9-valve model
combines pre-amplifier and the resuit is the
finest amplifier of superlative quality; offered at
the moderate price ot £30/10 (cover extra if
required) this constitutes the best amplifier bar-
gain to-day; we still, of course, produce our 7-
valve de luxe model at £25/10 (ex cover)
separate pre-amp at £6,10, H.P. terms if de-
sired.—Write for tull details to '* Laurel House."
141, Little Ealing Lane, W.5. Ealing 6962. [3518
l}OUR _aids to television reception in the
provinces: (1) Type AC 2 pre-ambplifier now
well established as a most eflective unit for use
with sensitive receivers at very long range, or
with normal receivers on the fringe of the ser-
vice area; price £4/16. complete with self con-
tained power supplv unit. 10gns.
(2) Type AC/ or the Birmingham area; a
pre-amplifier convertor unit operating as a pre-
amplifier for London, and as a convertor for
Birmingham, (1 cathode coupled, 1 mixer. 1
oscillator); prices with power supply unit
1316gns. or 8l,gns without. (3} Type AC/4. pre-
amplifier (1 cathode coupled, 1 anode coupled.
cathode follower output).
(4) Long range aerial; a compact, well de-
signed 6 element phased array; preferably for
use in conjunction with the type AC/4
amplifier.
SPENCER-WEST. Quay Works, Gt. Yarmouth.
IDCO amplifiers available with rated outputs
from 4-25 watts as standard units or up
to 75 watts as specified to order. we can offer a
prompt reasonable priced service to supply most
types of audio amplifiers to specification; en-
quiries welcomed, nothing tooc small; standard
units, AA 4 4-watt 6V6 amplifier with tone and
volume controls, £4 10; AA/10 push-pull 6V6v
amlpitier with twin high impedance inputs, 10
watts output, complete, £10; these models are
supplied on chassis with high gloss ezamel
finish; larger models in Imhof cases inclu®® 6L6
push-pull instrument with output of 25 wat's.
priced at £25; catalogue available; trade terms
to bona fide dealers.--Mail orders to 19, New-
comen Rd., callers to 61a, Gt. Park St., Welling-
norougn taneh
N EW Quality radio tuners, suit any standard
i\ amplifier; No. 1, L. and M. wave 2-vaive
T.R.F., with _illuminated dial, glass and
escutcheon, R_G switch, built and tested, £4/10:
n kit form. 75/-; manual only, 3/6; No. 2, 3-
waveband 3-valve superhet with large, elaborate
horizontal illuminated dial. eXceptional range
combined with quality; built, test and
aligned. £7/10; in kit form, 135/-; manual on.y
3/6: the new N.R.S. quality amplifiers; No. 1,
gwatt. pick-up and tuner inputs, volume, tone
and feedback controls. 110-250 a.c.. built, tested.
119/6. or compiete kit, 110/-, or constructional
manual only, 2/6; No. 2, 15watts push-pu
pick-up and mike inputs, volume miXing. tcie
control, 3 and 15ohms impedance, output 200-
250v a.c., bullt amplifier, 10gns or complete kit.
9gns: manual only, 4/6; bargain list, 2l4d;
terms, c.w.0. or c.0.d—N.R.S., 102, Parkhi"
Rd., London, N.W.3. (3533
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ADIO UNLIMITED, 16, Carnarvon Rd.. Lev- |

ton, London. E.10 stock. use and recom-
mend Vortexion quality amplifiers. from 5-50watt
for indoor and outdoor use: also the Sandring-
ham a.c. mains portable amplifier complete with
radio tuner and microphone at 10gns. Full de-
tailed list of new and surplus bargains 1d stamp.
RECEIVERS, AMPLIFIERS8—SECOND-HAND
(RADIO). Ltd.. offers

the following sound and perfect:—
TELEVISION receivers, ex W.D., 5
brand new in sealed boxes. using EF50 valves,
supplied complete with modification sheet. a
cheaper but very good t/v unit, 72/6; R.4709
** Responcer Unit,’”’ 10-valve television receiver.
with a reception ranke up to 150 miles; this
sounds silly. but we have a client using one at
this distance and getting good resuits, a modi-
tication circuit is supplied. price 52/6. limited
number only; type 26 U.H.F. units for the Bir-
mingham t/v brand new and boxed. 30/- each;
spare dials for same. 5/- each; chokes, 250ma, 7
henry, 8/6; 200ma. 5 henry. 3/6 each:v 100ma.,
7 henry, 6/6 each: 10 henry. 400ma, 9/6 each.
transformers 230 input. 1.250X1.250-voit. 300
ma with 1.t. winding. 27/6 each; 380X380volt,
300ma _no l.t. winding. tapped primary 19/6
each: 5amp lt. chokes. 5/- each. nice large
core suitable for rewinds: 2.000mfd, 25-volt
condensers, 3/6 each: 0.001 5.000-volt test con-
densers, 1/3 each: 0.002 ditto, 1/3 each; lmid.
2.000-volt working, dkv test. 1/6 each; amfd.
1,000-volt working, 3/- each; 15pf, 2-gang. 1/-
each; 15pf single gang. 6d each: meters. thermo
coupled 0-0.5amp, 0-3amp. o-aamg‘ 0-6amp.
2/9 each; 0-5ma m/c. 4/9 each; 0-20amp a.c.,
7/6 each; wound television coils, 6d each. 5/6
dozen; Polystrene, with dust cores. '5in formers
only, with cores, 6d each. 4/9 doz;, No. 18 re-
ceivers brand new less valves. 12/6 each; callers
only bargains. ex-R.A.F. E.H.T. power packs.
type 280. complete with valves, 19/6 each: S.T.C.
30-watt a.c. mains amplifiers. less valves. 45/-
each; ex-Admiralty a.c. mains amplifiers. 60-
watt output. push-pull. 95/- each! 12-volt cut-
outs. 3/6 each; 12-volt starter relaés. 3/6 each;
mains suppressor units. 3/6 each: E.H.T. sleev-
ing extra heavy 3d lengths; 12volt vib packs.

;. 24-volt vib packs, 12/6 each. .
(53/.6 \?Iach%%'ﬁ léz CO.D?RADIO). Ltd.. 3, Lisle
St., London, W.C.2. Tel. Gerrard 8204. Open
all dav Saturday. , N [356(1
OR sale. Eddystone 504 receiver, home Ol
O hatine use: £30—Box 6101. (3474
\M.E.69. 10in Rola, in cabinet to match set.
R good condition: £19.—Box 6227. 13551
7 and W1191 with spare valves; offers
RlO over £12 and £5.—Box 6080. front
R88, D., guaranteed but non standard fron
panel. perfect: £25.—Malidenhead 1754,
.S.R. P.A.10 amplifier, as new; £14.—Wade,
46, Cottage Rd., Leeds 6. Tel. 52363. [3416
GE 15w amplifier. tuner: £15.—
AC%:&IPM Selwyn Av. Richmond. Surge,v.
wer pack, speaker, £13.—
R1155 ngdry. 76, Ormeley Rd.. S‘&Alllzs
l le. R208 receiver, 40-60mc/s mains or
}f obﬁu.s:ry. 3 bands, good order; £10,'10.~l:,g<6§
5

5457,
1ONAL H.R.O. Rx, power pack, complete
N A'sl‘eP 9 range coils, good condition; offers to
—Box 6068. . [3404
.A.1B. 8-valve communications receiver, ex-
R cellent condition. with manual. etc.; 251:.
—Box 6228. la';sg
‘W. quality amplifier, 2-valve tuner wit
valves; £4.—Davies, Ockbrook House, Ock-
brook, Derbys. [3464
ALLICRAFTER'S Skyrider Marine S22R, 8
valves, BFO, switched avc: seen V:VOrtt[l!i’gzz!:’

offers.—Box 5466.
YOUND sales, 14-watt amplifier, Goodmans
Axiom 12, tuning unit: £25.—314, South
Lambeth Rd., S.W.8. [3508
OR sale, Marconiphone Mode] T14A, 5-valve
superhet table receiver. as new; &£25, or
offer.—Write Box 5 13424
ENCO 6-valve export receiver, 1946, unusual
D short wave capabilities: £20.—Gilbert, 8a
Portinscale Rd., Putney. (3397
.R.88 chassis 540kc/s, 32mc/s with instruc-
tion manual, perfect working condition:
£55, or offers.——Box 6092. 1345
.W. amp. phase-splitter cct. 15watt KT66
p.p. n.t.b. pre-amp for m.c. p.u. and
radio, bass and treble controls; £26.—Box 6106
TNELEVISION receiver with converted indica-
tor, demonstration: also R1155A converted
mains and 12v battery operated: lot, £20.--Box
5458. 13309

1155, a?p. as new, modified 6V6 output.
circuit and servicing details, no
Eower g:ck.—Oﬂers. Wilkins, 134, Studley Rd..
edditch. [35

.R.88 communication receiver in new condi-
tion, any test with manual; £50. or near
offer.—Ullman, 34, Labworth Rd.. Canvey
Island, Essex [3322
.C.46 American amateur 10-valve receiver,
500-30.000 mc/s, bandspread, separate 8in
speaker; £45.—-Dennis, 23, Millway, Mill Hill,
N.W.7. Mill. 1853. [34
ADIO receiver, the famous ARSSL short-
wave communication set, ideal for the
amateur or short-wave fan.—The Wallanijer
Co., Hexham-on-Tyne. 13320

©o
]

“Oh! Whistle and I'll
Come to You”

At last we can announce that the
Hartley-Turner Balanced Whistle Filter
is ready. This is a very much improved
version of our unique pre-war design and
is essential for the full enjoyment of radio
reception with high-fidelity equipment.

The filter is instantly tunable over the
range 6.5 to Il ke.p.s. and wipes out
heterodyne whistles without any audible
effect on the transmission itself. The
cut at tuned frequency is nearly 50 db.
and the ‘“ hole *’ in the response curve
is only a few hundred cycles wide.
Where can such a performance be even
approached by any other device ?

The filter can also be used to neutralise
resonances in pick-ups, needles and
speakers (not necessary in the Hartley-
Turner, of course!). Miniature steel
needles have a natural resonance at
about 9 kc/s and many pick-ups peak at
about 7 kc/s. These resonances cause
*"hard ”’ top, and their ill-effects can be
cured by the Balaaced Whistle Filter.

The filter can be used-in many ways and
in various circuits. It is designed for use
with all high-fidelity equipment whatever
the make. It is compact, completely
screened, and suitable for panel mount-
ing ; precision made, and will last for
ever.

Price £3/18/6, Post and packing !/6d.
Fully descriptive leaflet free on request.

Trade enquiries welcomed.

- H. A. HARTLEY

| CO. LTD.
152 HAMMERSMITH ROAD

LONDON, W.6, Riverside 7387 | A XIOM.

|
!

| rd
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l .R.O. Sen-or ieceiver, complete with power
suppiy and preselector, in good conditirh:
£60, or near offer.—Box (3421
' C342, excelient condition, 230-110v step-
down Xformer supplied; m.dified as per
Q.8.T. instruction books; £15.—Box 6104.
1{107 communication receiver, 9-valves,
2.9-17.5mc/s, fitted wave band 200-
550 metres (not on standard model); £18/18.
or best offer.—Box 6094 (3458
CRIOO/Z. ten-vaive communications receiver.
in perfect order, to maker's specification;
£27, or offers.—S. Brewer & Son, Radio Centre,
Bethcar St., . {3401
.R.O. Sen.or, n n austerity, full set nine
coils, bandspread, 200,/250v a.c. pack,
strong packing case, purchased new, used few
weeks only, £45, or nearest.—Box 6077. (3418
N AL1UNAL H.H.O. Senior, power pack, cous.
1 2 Hallicrafters Super  Skyrider,
> many other items; s.a.e. list.—
Cross, Skerries, Grange, West Kirby,
Cheshire. (3203
l{EQEIVERS. A.R.88LF 3515-16-53. 1124D.
E.H.T. transformers. condensers. chokes.
wavemeters 140-260 mc/s. signal gen. at
vargain prices: meters 0-1, m.c. 10/-, 0-3,500v
35/-.—J. Rae, 39, Penn Rd.. Wolverhampton.
l gram. amp.ifiers complete, rack
mounting, twin chassis, heavy duty iron
cored components; 2. PX 25 in pp with valves,
£6/15; less valves £4/10. plus carriage.—Broad-
cast & Acoustic Equipment Co.. Ltd., Tomo.and
Norwich. 12907
SALE, as new, Eddystone 640 receiver, perfect
condition, owner curtailing amateur activi-
ties, £25 or offer; also amateur c.w. transmitter
and power supply, P.A. 807, transmitting com-
ponents and requirements and offers; will sell
lot tor £20.—Bangay, R.A.F., Shawbury, Shrop-
shire. {3512
WILLIAMS(_)N amgliﬂer, as new and unused,
commercially built with Partridge and
Parmeco transformers, fitted plug for radio unit,
complete with Barker 148A speaker in heavy
infinite baffle cabinet, retail value £55; to clear
at £27/10.—Weir, 5, Ewell House Parade, Ewell,
Surrey. Ewell 5404. {3523

RARE comm. Rx by Telefunken, 1-25mc/s,
co!
d.c

watt

mflete in 5 bands, 110-250v a.c., or 12v
.c. Xtal, bandwidth control, A.U.C./manual,
B.F.O,, etc., direct freq. reading by optical
dial with accuracy equiv. to Xtal, interpolation
methods; complete with large supp.y of spare
valves; further spec. on request: £60.—Taylor.
113, Nutwell Lane, Armthorpe, Doncaster.

MO@ILE amplifier, 12v d.c. operated. com-
p.ete with leads. plugs etc.. 45/-; speakers
for ' Loud Hailer ' amplifier re-entrant tvpe.
soiled but perfect. 30/-: push-pull carbon micro-
phone, hand tvpe. with switch. suppiied with
transformer. 10/6: '* Loud Haller ** mobiie am-
p.fier 12v d.c.. 10watts output. for mic and
gram. complete with valves. 8zns.
RADIO UNLIMITED. 16. Carnarvon Rd.. Ley-
ton. London. E.10. 13545
CLEAR out_bargains offered subject to being
unsold: National 1-10 receivers, complete
power pack and all coils. £13,/10; BC348, fully
converted, with speaker (black crackle) to match,
£25; Peter Pan 4-valve, 2 wave kits, at £9,10;
RCA 807s, boxed, 9/-; 1124 receivers, £1,10;
sets by famous makers at less than cost; don't
deiay.—Enquiries with 214d stamp to Radio Con-
structors. 28, Spital Hill, Sheffield. 4. 3161
ALLICRAFTER SX28 100/250v a.c. .55-43
megacyc.es, comp.ete with conhsole cabinet,
12in speaxer, circuit diagram, etc., £65; American
portabie auto-radiogramm in leather suitcase,
a.c./d.c. 200/250v, cost 125gns, in good order,
accept £25;Shaftesbury P.A. amplifier, type 8c,
complete with speaker and microphone in port-
able case, a.c./d.c., 200/250v, £12; Trix 8watt
amplifier Model T114, new, mike and gram in-
puts. tone and vo.ume control, a.c. 200/250v
£8/10; Ardente P.A. amplifier., 200/250v a.c.
30watt EL35, push-pull output, mike, gram. and
radio inputs, cost 40gns, accept £10, another
similar but with pre-amp and mixer unit for
2 mikes and gram, also a suitab.e radio chassis
£20 the lot; Ekco television in beautiful repro-
duction Queen Anne waxed walnut cabinet, all
control and speaker concealed, cost £185, as
new, accept 100gns.—Box 6082. 13431
NEw LDUDSPEAKERS
RITE for details of the new Flexicone con-
version which considerably improves repro-
duction of speech and music to existing speakers.
—Looker’s Quality Radio, 106, Davidson Rd
East Crovdon. 11923
HE Tridem 12D Corner cabinet with Barker
unit is delighting all customers, price £30;
also standard model 12B at £21.—Details from
Felicity Gxiamophone Co., 87a, Upper Richm!:‘ng

. S W.15. 9
PECIAL high-flux p.m.s, 5in. 11/6; 6ljin,
13/6; 8in, 13/6; 10in, 23/6. Truvox wafer,

8in, 25/-; Truvox 12in, 45/-; rfedale
| Solden, 10in. 75/-; c.w.0., c.0.d.—N.R.S., 102,
Parkhill Rd., London, N.W.3 5.

- 4
BnuADCASl new moael pm/12.12in die cast
frames, Ticonal magnets. 15o0hm, 12watts,
zetachable cones. 12.500 lines, standard £5/15:
Hi-Fi twin cone £6/10.—Broadcast & Acoustic
conioment C~  Ltd.. Tom»land Norwich. 12908
LOUDSPEAKERS, SECOND-HAND
12in (3 months), as new;, £5/5,
original packing.—Box 6173 13525
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‘NIHARFEDALE w12, latest model. as new: | S ONVERTER d.c. 10 a.c., 250watts, overhauled
£4.—41, Queens Walk, Ashford, Middlesex. | ——— I‘A IAE CT ]‘ :’\ “ lx_-—: C(o) byunlx:kers, gllectro D lgmmli‘cee C%xasu"‘ucﬁon
HARF! E W12/C . Ca 101 . .; su rge radiogram, .—Lee, 40, Averue
VW HARFEDALE Wi12/C3. mdate A for Best British Bargains £d. Leamington Spa. (3438
ford, Middlesex. (3496 OTARY converter for sale.—2lbk.v.a. 230
D.C. DYNAMO BARGAINS. Crypto shunt d.c/230 a.c., £40: also heavy duty trans-

ARKER 148, used 1 hr. exp., £11.— | 35 volts, 35 am 2.000
H . ps., 2. r.p.m., £15/10/-. Crypto
v]é.cﬁ';';'gg,‘f;fm- 1. st. Stephen's Gdne, 2732 v. 9 amp., 2500 r-p.m., £10. G.E.C. Com-
AELEY TURNER duode de luxe. verfect | 22und, SO/S8 wis, T Sl 1,000 r.p.m.,
condition; £5/10.-33. Oakwood Av.. Pur £15/10/-. Mawdsley 240 v. 2-amp shunt 2500 r.p m.,
ley. Uplands 6994. {3185 | £4,10/0. Leese Neville shunt, 30 voits, 5 amp,,
OST-WAR Voigt L.C. twin, Lowther power 1.600 r.p.m., £2/15/-. 24-volt 30-amp. shunt,
supply; H.C. horn and base chamber: 2,000 r.p.m., 40/-. 12-volt, 30-amp., 2,000 r.p.m.,
£29/10.-101. High St., Barnstaple. 13561 | 25/-. Carriage extra. C.A.V. Il2-volt D.C,
UANTITY of reconditioned loudspeakers | Dynamos for Windmill work, 10 amps., 600/1,000

P.M d ised, 8i d 6i Sincla

.M. and energise in an n.—Sinclair | p.p.m, shunt wound, totally enclosed, shaft
Speakers, 12, Pembroke S. . London, N.1. [3336 | excension at both ends for prop., new condition,
}3'53"“:"17“7‘]L Voigt cabinel corner horn, iniay | 0§ x 5in. dia., weight 24 Ibs., 50/~ Carriage 5/-
mahog;sny w&lt twin cﬁngdunlxlt ::indl%)qwer extra, ' ' !
T e eniead 1753 5. MOTORS, 1120 h.p. 110 v. 1400 tipom
B ew condition surpius,-W.B. RON | 25/- each. Mawdsley 110-volt $-amp., 4,000/6,000

and Truvox P.M. speakers. 5, 10in. A
at 2/- per inch, post 1¥ee.—Radio Unlimited, 16, | F-P-M.y “‘3/"00,/'- Metvick 110-voit § h.p., 3,000
r.p.m., -

Carnarvon Rd.. Leyton, London. E.10. 1329
VOIGT corner horn (domestic), comp.ete with MOTOR PUMPS, 12 volts D.C., for caravan or

twin cone unit and power pack, a.c. 200- | boat: lift 3ft. throw 10ft. handle, 100 g.p.h.,
240y, no output transformer; £26 or near offer: | £5/15/-. Stuart Turner 230 v. A.C., for garden
price not inciuding carriage.—Box 6081. [3429 | fountains, etc., £6/10/-

OIGT unit, new, with p. pack mounted in R Y :
VoioT, s e, i3 B Pty WL | EL s kg e T mator, 5
nificent record reproducing outfit: the lot. £80 | MAGNETS. New alloy perm. magnets by Swift
—Box 6097. 13466 | Levick, instrument type, maghlned and drilled,

(OUND SALES walnut phase inverter speaker. useful for polarised Relays, Mirror Galvos., M.C.
£9/5; Baker's 12in triple cone. . £4/10; | Meters, electric guitar construction and many
Magna 154 2.500 field, £1,2/6: Rola. 8in 6,500 | other purposes. Circular Horseshoe type, 1in.
n8 3% 4PNV, cabinet P)M., with trans- | gia " gin. thick, jin. polar gap, drilled poles
former, £1/11/6; lists, letters only.—15, Bibury R Wife 3 16 P £2P, f poles,
Rd.. Birmingham, 28. 13547 ztl; tTRozs., ift 5., 3/6 each, or four for 10/-.

GOODMAN'S  Duplex _ Horn  speakers, | | ECTRO MAﬁP:.ETS. 6 volt D.C., weight

150hm; 4 EMI 42in horn spea<ers; ozs. double coil, lift 4 Ibs., 7/6.

Ardente 42in horn loud-speakers; 1 EMI tripod ‘LIGHTlNG PLANTS. Villiers Portable Plant,

stand with cross-bar; 1 Barker 12in speaker | 1§ kW., 35 volts, 35 amp., 24 h.p. single cylinder

mex:;;h(}neWogsnh 15wat‘{.00armgllsﬂt‘-l;i x&d &2{“33{ 4.stroke  engine, with petrol tank, £27/10/-.

1 cGr%mpSa: MceavyMicrophgng tand iahd: | Carriage extra. Stuart Turner and Pelapone
stand; | o0 50/70-volt 10-amp. D.C. plant ;

1 Universal electric converter, 2dv_d.c. input, watt volt amp. D.C. plant ; water

former, various voltages, from 1% to 440, £5.
Blackheath Film Unit, 9, North St., Leather-
head. (3481
97/6. charging switchboards, 12v-32v, 500
and 1,260 watts, voits, amps, cut-
outs, fuses, resistances, etc., 4 take-offs, supero
unit, 1n case, or send £5 carriage patd; 75/-.
dynamos, 24 volts, 1,000 watts, 9inX7in. 3in
spindle. or send 80/- carriage paid; 75/, 230v/
1/50, Yshp electric motors, incorporating 1,260
cycle converter, or send 80/- carriage paid:
58/-, mains transformer switchboards, 230v ac
to 12v, 5 separate take-offs, complete distribu-
tion panel, all switches, fuses, amps, etc.. brand
new, or send 60/- carriage paid; 55/-, electric
motors, 12v and 24v. Yhp, 4inXdin, with ain
spindle for drive. beautiful job, or send /-
carriage paid; 45/-, dynamotor units, containlng
12y, 24v, 130v and 300v dc dynamo or suitable
as 6v, 12v or 24v motor, approx. Lihp, 11inX
sin, with spindle to take small grindstone, mop.
etc., also contain adjustable 24v cut-out auto-
matic voltage control, smoothing condenser, re-
sistances, and many other extremely useful fit-
tings, beautifully made, or send 50/- carriage
paid; 38/-, radio wavemeters, adjustment dial,
350-370 Mc/s, beautiful instrument in case, or
send 40/- carriage paid: host other valuable
equipment; lists free.—Benmotors, Summerley
St., Earlsfleld, S.W.18. Wim. 3833. (100 yds

S. Rly. Electric Line; 10 minutes Waterloo.)
TEST EQUIPMENT

.C.A. Junior Voltohmist electronic _test
meter, excellent condition; £10.—Box 6229.
AYLOR meter, model 85A. volt ranges is
20,000 ohms per volt, £15, as new.—BOX
6069. 3405
R.C.A. 100ke crystal and holder, lab, preci-
sion, stability; £1.—BM/PGSJ, London,
w.C.1. [3590
VI‘AYLOR model 30 oscilloscope, scarcely used:
£16 or near offer.—Craxton, 8, Abbey Rd.
mansions, N.W.8. 3553

230v a.c. input, 065amp; 1 E.D.C. converter cooled, mag. ignition, single cylinder 2-stroke,
grgah filter and silleéxce cablinleatn 2‘}\! d,ck inputl. £40, plus carriage.
v a.c. input, 1.Bamp: rierly pick-up.
Voigt MC pick-up; 1 Davenset charger, type V.{\'I_(IIAdByEClONDENSERS. Large l?”‘ type,
MGCS.—McKlissock. 9. Bruce St., Dunfermline oil filled, in glass case, approx. 0005 mfd., with
heavy Ebonite knob and scale, 10/-. Carriage 2/-. ‘

DYNAMOS. MUTORS, ETC.
EKCO CV101 vibrator converter, d.c./a.c., 200- CELL TESTING VOLTMETERS. M.C.

350volts 80watts: £5.—55, Roper Rd., Can. Evershed and Walsall, in leather carrying case,
terbury. 13465 | 3-0-3 volts open scale, Thistle shape, 15/-. Ohm |
~.D.C.C. rotary convertor. as brand new, 230 | meters, new Evershed 0-0.1 ohms in wood case
sl i’ef 1ix:1g‘l’l‘e'nczé”()ca%i%etsgixdul\:rti‘t’gthl?gg;vacté:( with space for battery—clear open scale, £7. |
plete . Meggers. Evershed wee Megger, 500 volts,
ﬁ“o’\’\:,“giﬁ"gé‘f,‘,’;ﬁi;,ﬁ“°"S"e“““ & Wylll?,32222) t21(:crav\dee;sn.‘,ﬂxrig; Megger 500 volts 40 megs., with |
NLECTRIC motors,—Qur famous range Ol 4 1 q
4, “motors again available from stock: ex:mple SOLDERING IRONS. New, 110 volts, with
inp single-phase, 200-250v. 1.400 rpm. from flex and plug, 15/=
£6/16/6; send for lists.—John Steel. Bingley. | HEADPHONES. Moving coil Headphones,l
Yorks. Tel. 1066 (4 lines). {996 | 45 ohms 4in. coil, in bakelite case, 5/- each, or
RioRy sheers, § ot 0128 Lt | ceren
mps D.C.; anj s voltage; arge . .
t_vpesaspgcial trans!o‘;‘mers. chokes. test gear. in- CRYSTAL SETS. The Lesdix Boudoir Crystal
terior car heaters. etc.—The Banner Blectric Co,. | Set. Coil wound on bakelite former, variable
Lid.. Hoddesdon. Herts. 12212 | condenser, semi-perm. detector, bakelite case
RAND new Onan 400 and 600watt 12-15 colt | and terminals, 17/6. Headphones, double with
generating sets, packed waterproof lined | headband and cord, suitable for crystal reception,
cases, complete with spares and operating in- | g pajr, Single low resistance Headphones,

?I;gl::fﬁé,znss:: tilg%acl elr?;ul‘:'lllg; 1:‘1‘31':’53" -Ol‘s. ’Ec‘"%‘\’,?;s bakelite case, headband and cord, 2/-, post 6d.

(Leeds), Ltd., 3, Waterloo St., Leeds. 10. Tel. FANS. G.E.C. 24 volt 6in. fan, table or wall
29098-9. {3451 | fixing for caravan or boat use, white, with blade
EW rotary tcolnver'utelrs l»t{ith Speé:_ial smoothins | and guard, new condition, 35/

N equipment for television, radiograms, elc N

N e Cutput., £23/10; 500 watts, £30; othe: ol legﬂaoAﬁ%s. e e G2
c.nverters, various voltages, from £4/10; ais¢ in. x 15in., with doors. moving coil meters,
new electric motors, a.c. and d.c.. “T'H. Met |4 variable slider resistances, 3 enclosed cutouts,
Vi?lkk?" list Erin.s; u“ade ?l%pufge:n“;x"x x:vallaéble switches, terminals, etc., £4 ex. Battersea Stores®
—-Johnson Engineering, . nington FREQUENCY METERS. 250 volt Crompton
London, S.E.1l. Rellance 1412'2' 310F | parkinson and Nalder, flush panel 1/C needle
NEY Onan pet. generators, 12-15v 600Watts | cype, Sin. dia,, 45/60 cy., and 320/480 cy., 2in.

volt. (x:g;ud(;(:l){o'seclu-&?;{.’ ?;;&%%Lﬁd_ ﬁ;f,‘,‘;,‘i‘;fe' scale, £6/10/-. Watt meters, Met. Vic. watt meter,

.P.L. signal generator, Siemen’s test-meter.
m;{gger. ‘69, Lightcliffe Rd., Cros.and
Moor, Hudderstield. {3552
VO 7, £12; valve-tester, £9; osc., £8; the
lot, ' £25, wanted, 'scope, 1lowatt (or _so)
amplifier.—Box 6362. 13597
COSSOR model 339A double beam oscilloscope,
Blue Trace, as new, with instruction
manuai; £35.—Box 6161. (3506
ESTON E772 20,000 OPV_analyser, over-
hauled by maker's with Eng.ish adaptors
and socket selector; offers.—Box 6160. (3494
AVO's, as new, d.c. Minor, 65/-; test bridge.
overhauled, £9; mains oscillator, £10 or
oners.—F. J. Parish, Bovingd:n, Herts, (3394
WESTON model E.772 (type 4). analyser, in
good condition, £15; carriage paid.—T.

G. R. Dowsett, 48, Grove Rd., Eastbourne.
OR sale.— -Taylorcraft signal generator, 65A,
£8: also gquantity valves and components.—
Chuter. " Nunshood,” Boundstone. Farnham, Sy.
S.L., combined curcuit analyser, va.ve, and
universal testmeter, guaranteed as brand
new. légns.—4, Granville Rd., Old Hill, Stafls.
vO. oscillator mains model, brand new.
£10; Validus  television pre-amg. self
contained, brand new, £5/10.—H. Chaundy.
Banbury Rd., Bloxham. (3487
JH.F. freq. meter, Llype TS-69/AP, 341-
1,000mc/s, absorption type. incorporating
41, X 4in 200uA meter, Xtal ijode (4 spares)
complete, in useful transit case, £4/10; also S
generators by Marconi, Ferris, etc.; state re-
.%uirements (s.a.e. please).—Eldridge, 259,
rove Green Rd., E.11. Ley. 4986. [3509
10 kec/s—100me/s, new HF oscillator unit
HO7-100 ready for immediate incor-
poration in a signal enerator, circuit com-
glete Thstrument - supplied, 59/6; also large
X5in directly calibrated scale matched to unit

with tools, spares and instruction book, £25 5.30 K.W.,, full circular scale, 230 volts, 6%in. dia,,
plus carr.; new crated pet. generators, choice | 3 ph,, 50 cy., £5. |
of Jap or Villiers engine, 550watts 12-i8v air- | TELEPHONES. House and office. Con-
cooled side-valve 4-stroke (13:hp). complete with | ger crors’ parts for your own set up. Ex-G.P.O. |

control box, cut-out MC. meter. toolbox, spares. P "
(hstruction book and waterproof cover; a first- wall type comprising, bracket mike, transformer |
class heavy duty Job, £27/10. delivery free, and condenser, magneto bell, in walnut case
a'}sok chio- %c:nh;r%-llysnse\’gmx?& aax:‘r&lcec::lredcu%- 8in. x 6in, x 3fin., fitted terminalsand connections
stroke, new : .. . - | switch hook and contacts, hand magneto |
out, e £16/16) del, fres ouhers, from £ | generators and,sinle recelvery 351 P, ST
pet. tank, etc., ready to run, £10. del. free: ail with wiring diagram ;| carriage and packlng‘
pet. gens. and engines are tested on load before 5/- extra.

despatch.: send P.C. for lists gnd illustrations: [PARCELS. 10ib. useful oddments for the junk |
Q’ﬁ“cr::*éf"l;’s.dﬁgﬁ"i‘iié;138.51%:'01 %g‘;{:;"io;“; X | box. All clean, dismantied from Government and |
With cut-out. fuse, var. res. and ammeter. Wwith | other surplus apparatus, 7/6 post free. (Not for
conn. leads £2/10, p.f.. malns lchargers H.D | Overseas buyers.)

Sov 0s -cct, il control panel, (0,507 with Pleose inc.ude postoge for mail orders
control panel, meters, fuses, rheos.. 200/250/1 ‘

50in £12/10. plus “carr., another, same input

o 21310, plus corr | ELECTRADIX RADIOS
BPEARCE. 66, Gt. Percy St.. London. W.C.1. See 214, Queenstown Road, London, SW.t |
also under components for metal rects., etc. |-g--_—7-TeIephone: MACoulay 2159, smmemm |

!

and all other parts available, stamp for details.
—Radio Development Co., Moretonhampstead
Devon. 13497

SCILLOSCOPE _and Wobbulator complete.

£20; T.B. ¢/s 10 to 350.000 ¢/s X and Y plate
amplifiers. easy to handle. has outstanding per-
formance. fully guaranteed. immediate deliverv

{ with sej of leads and booklet. ' Oscilloscove

al
Technigue **; further detalls from the manu-
facturers.—Erskine Laboratories. Ltd.. Scalbv
Scarborough. 13456
COSSOR impedance bridge, mode! 3389, as
new, £12/10; Avo model 7. as new. £9/10;
Avo Universal, good condition, £6/10. Avo
Minor, £3/10; R.C.A. voltohmyst electronic
volt/ohmmeter, spacification .c. electronic
voltmeter, 6 range. 3-1,000 volts. input res.
11,000.000 ohms, constant, sensitivity 3,666,666
ohms per volt, 2s a.c. vo.tmeter, § range 0-1,000
volts at 1.000 ohms per volt. as electronic ohm-
meter 6 range, 0.1 ohm-1.000 megohms; move-

| ment sensitivity 200 micrc-amperes d.c., accur-

acy +2% of full scale. new with all accessories.
£20; American Sark 22 range test meter with

| accessories. cost £15. accept £7/10.--Box 6083.
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GOVT. SURPLUS, UNUSED

CONDENSERS

of all ¢ypes . . .

We can offer, FOR IMMEDIATE
DELIVERY from very generous
stocks, a wide range of ultra-high
quality fixed paper Condensers,
from .001 uF to 8 uF. Also STOCKS
of small, genuine MICA Conden-
sers from .00001 (10 pf) to .0l uF
(10,000 pf). Prices are exceedingly
moderate.

Enquiries are invited for manufac-
turers’ requirements, wholesale
and export only for bulk
quantities, and for scheduled de-
liveries over a period, as required.
Most condensers are now avail-
able for immediate delivery.

Please request our 4 page bulletin CONSEVEN 01114

CLAUDE LYONS LTD.

180 Tottenham Court Rd., London, W.1
and 76, Oldhall St., Liverpool 3, Lancs.

THE HEART |
OF A
FIRST-CLASS
RADIO-GRAM

|
|

s

TYPE 1148 |
Radio-gram Chassis
Developed from the popular type 1047, this
receiver will form the basis for a Radio-gram
of ynsurpassed performance, and at great saving
in cost. Principal features include :

12 stage superhet circuit @ 11 valves with magic
eye indicator ® 4 wavebands (11-2,000 metres)
® R.F. Amplifier @ 2 LF. stages o 4 stages
AVC e 10 watts push-pull output @ Separate
treble and bass controls e Tropicalised com-

ions

ponepts,

Other Peerless equipment of interest to the enthusiast
includes ; 16-valve C icati iver Type
1546 @ R/F Feeder Unit (comprising RIF portion
of Type 1148 Receiver) ® A[F Unit and Power Pack
Type l. Al details on request.

!
PEERLESS RADIO LIMITED
374 KENSINGTON HIGH STREET, LONDON W.14
Teiephoge: WEStern 1221

SIGNAL generator, black cross at 45me,s, |
sound at 41mec/s, portable with co-ax. con- |
nectors, second-hand, £15.—Boscombe Radio, |
595, Christchurch Rd., Boscombe. (3586
DIAGRAMS and instructions for construction
of R, & C. bridge, 2/6: s gnal generator.
3/-; multimeter, 2/6; valve tesier, 3/-: separate
component price lists included; test gear 1n Kit
orm.—L. A, MacLachlan & Co.. 16, Thistle St..
Stirling. (3315
ETERS.—0-7v, 2,in, m/c, 9/6; 15v, 2in,
m/c, 9,6; 150v 2in, m/c, 10/-; 300v, 21
my/i, 13/6; 3,500v, 3inin,
3l%in, myse, 57,6, 15/
reading, 8/-; 30m

o g,
5 . :C., 5/- 4amg. 2l.in 1.C. 1n
case with switch, 7/6; 20amp, 2iin, m/i, 9/6,
Meter movements. 2in size with magnet and
case (500microamp), 2/6: Units containing two
movements, 5/-, or with two 100microamp, 5/6.
All meters post extra. Ex-R.A.F. 2valve (2volt)
microphone amplifiers, as used in plane inter-
com., in self-contained metal case, can be used
to make up a deaf-ajd outfit. intercommunica-
tion system, or with crystal set, complete with
valves. 20/-, post 1/6; wooden box to hold am-
plifier, 2/- extra; crzstal sets. with permanent
detector, 9/6, in oak case, 18/6: headphones.
5/6, 7/6, 10/- and 12/6 pair. permanent de-
tectors. 2/6. soldering irons. streamline, 50w.
9/-. standard 60w, 9/6; heavy duty, 150w. 12/6

all post extra: letters onlv: new illustrated list

sent on request with 1d stamp and s.a.e.
HIGHSTONE UTILITIES. 53. New Wanstead.
London, E.11. 13540

TRANSMITTING EQUIPMENT '
'FRAstRECEIVER TRY. 40-meter band con- |
vertible, battery cperated 9-valve, require

2v and 120v, self-contained. in working order,
comp.ete with valves, £3; less valves, £2 to clear,
BURTWELL & DREW, Faringdon, Berks. {3366 |
ALLICRAFTER transmitters, type HT4E
complete to makers' latest specification
covering all amateur bands up to 30 mes, with
speech amplifier, connecting cables, etc.: imme-
diate deliveries in quantity: also available, ex-
port only, Brtish made Hallicrafter 5X42 —
Hallicrafter United Kingdom distributors, Mc-
lroy-Adams Manufacturing Group. Ltd. 46.
Grevhound Rd, ndon, W.6. 2778
GRAMOPHONE ANO SOUNOQ EQUIPMENT
-8.8. disc recorder, in case, with amplifier
and output meter; £48.-Box 6075. (3413
I EXINGTON Junior pick-up, input trans, m,u.
<4 metal screen instruct.ons, unused; £3/10.—
Box 5455, (3305
I -M.V. hypersensitive and transformer, old
pattern, modified armature. 50my output:
£3/5.—Box 6098. 13467
ARMOUR wire recorder, complete record-play-
back, p.a. or s.a., 5 spools wire, full spares:
offers.—Box 6172 13524
“HRE recorder unit. carrying case, excellent
speech or music, play, record, erase, bar-

gain; £30.—Box 6086. (3441
RECORDXNG motor, turntable, 78/3314rpm;
another,

78rpm
head; offers.—-Box 609
R EGORDING blank discs, 12in hox of 15 |
discs. packed, carr. paid, 35 . Law-
rence & Co., 3, Slater Place, Liverpool. (3555
ICK-UPS.—Lescington Senior, 2 sapphires,
screened transt.. £5: Goldring No. 100. £1.
new, or offers.--78 Union Lane Cambridge
RIERLEY ribbon pick-up and transformer,
- unused, sealed in maker's carton. £8/10:
Vitavox K12:10, as new. £4/10.—Box 6100,
TRANSFORMERS. tone control and filter
choxes for all ©* W.W." circuits.—R. Clark.
30 Langland Cres.. Stanmore. Mdx. Wor, 5321,
" QJOUND recording b the Direct Disk
. by D. O'C. Roe, copies avail-
post paid, from Birmingham Sound
Reproducers Ltd.. Old Hill, Staffs. 2334
NFINITE baftle corner deflectors, scientifically
designed acoustic chambers for 8 to 15in

precision tracker, cutter
198 {3448

speakers; lists.—Broadcast & Acoustic E?';glg-
ment Co. Ltd. Tombland. Norwich. q

i REPLACEMENT radiogram chassis, a.c. mains.

3 waveband. large attractive dial, etc.. com-
vlete with 8in p.m. speaker. 12gns.—Radio Un-
limited. 16 Carnarvon Rd.. Leyton, London.
E.l10, (3290
NEW condition Collaro auto change, oak
=\ cabinet. Sound Sales phase inverter speaker.
Sound Sales D.X. plus one feeder unit Wilkins
Wright picx-up; £30; buyer collects.—Denny. 94,
Eton Ave., Wembley. (3489
ROTHERMEL de_luxe pick-up_recently over-

hauled. £2°17/6; ditto Senior, boxed.
£1/17/6; Philips crystal pick-up, £1/15; uan-
tity of popular and swing records; stamp lists;
no callers.—15, Bibury Rd., Birmingham, 28,
RAYMAX offer mahoFany p'aying desks fitted

with the latest well-known rim drive unit. |
magnetic pick-up auto-stop etc. £6/14/6 incl
p, tax: Collaro rim drive unit. PU auto-stop.
etc., £5/10.—Raymax Elec. Co.. Ltd.. 126, Nor-
wood Rd.. London. S.E.24. (3207
COMPLETE service for rebuilding customers’

radiograms. to modern standards; our ad-
vice free to those wishing to convert their own |
sets; we can supply amplifiers, auto-changers,
R.F. units, etc.—Felicity Gramophone Co., 87a, |
Upper Ri d Rd., S.W.15. {3493 |
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RADIO

PEN

AUDIO
SIGNAL
GENERATOR

e HIGH STABILITY

® WIDE RANGE 40-16030 C.P.S.
® LOW PRICE

® 3 WATTS OUTPUT

LST PRICE £9'9-0

Write for Particulars

PENNINE AMPLIFIERS
SOUTHGATE, ELLANO, YORKS, ENG.

Tel.: Elland 2107

ETA

FOUR-STATION PRESET TUNER
TYPE TS41

A complete preset tuning urit for use in
superhet circuits to sel ect any three MW
and any one LW station,

Each coil tunes over the whole relevant
band by adjustment of its dust iron core.
Supplied with full instructions and a
complete receiver circuit,

Price 337- plus 7/2 Pur. Tax.
I.LF. TRANSFORMERS

SERIES IT1

A midget high efficiency IFT for 46S kc/s.
Both sections permeability crimmed at
side of can, Size: 4" dia. by 2¢" high.
IT11 critcally coupled with top grid lead,
IT12 is overcoupled far diode circuits
with all connections at base.

Price 7/- each

PRESET TUNING COILS
TYPE V

These cails are exactly as ysed in the TS41
(with the addition of soldering tags) and
are now available for TRF and superhet
use, Coverage by permeabilicy trimmers
MW 195-530 metres, LW 850-200;metres‘h
H AE & Osc. /@ each,
Price™ k¢ a - each,

Obtainable from your dealer or direct from
ELECTRO TECHNICAL ASSEMBLIES
West Hill, 8t. Leonards - on - Sea, Sussex.
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COLLARO 2.¢.47 motor w. 12in turntable, var.
speed. £5; Collaro RP49 motor/pick-up,
autostop combined unit, £5/10; Collaroc new
RC49 a.c. mixed auto-changer with super crystal
Pick-up, special offer, £14, carr. paid; terms.
€.w.o. or c.0.d.; bargain list, 2%d.—N.R.S,, 102,
Parkhill Rd., London, N.W.3. 13535
I)ROFESSIONAL recording equipment, blank

discs. amplifiers. microphones and mag-
netic tave recorders. gramophone motors with
non-magnetic turntables: pressings produced
from your own masters in any quantity: full
trade terins availabie.—Sound Discs (Supplies).
37, Hoghton St., Southport, Lancs [3486
RECORDING unit comp.ete, including high

fidelity 60watt amp.ifier, m/c mike and
stand. M.S.S, cutting head and turntable, pro-
vision for scrolling. output meter and m.a. meter
for output valves. piug for headphones, low and

high imnpedance inputs, speaker in separate case;
£75; this is not new hut is in perfect condition.—
Morecambe Sound Service, 4-6, Green St., More-
camoe. Tel. 1161. {3595
SHURE BROS,—Crystal microphone, Model
/30A Uniflex. 63db, cost £15; accept £7,10;
Rothermel crystal mike, £4,10; Shaftesoury
crystal mike, £2; Type C Shaftesbury ribbon
ve.ocity mike, Type R, £3; Parmeko recording
and p.ay back amplifier with 2P X25 in_ push
RullAdual microphone gram and radio input,
Ionitor speaker, German tine qua:tty 2-speed
recording motor with Audax cutting head, cost
£140, accept £60.—Box 6084, 13433
MEMBERSHIP of the British Sound Record.ng
Association ensures the protessional and
amateur recording engineer. und quality repro-
duction enthusiast. ot all the latest information
in the form of monthly lectures, publications.
demonstrations and the official Journal, '* Sound
Recording.” published quarterly; Vol. 3. No;
1. 2, 3 4 available at 2/6 each.—Details of
membership and application form from Member-
ship Secretary Harrie J. King, 48, Mount View
Rd.. N. Chingford. London, E.4. 12119
COMPONENTS—SECOND-HAND, SURPLUS
«w OUTHERN RADIO’S wireless bargains.

3
LATEST radio

gublicatiuns. Radio Modernisation
Manual, 3/6; AC/DC Receiver Manual. 2/6; Using
Ex-Govt. Radio Apparatus, 2/6; Radio & Tele-
vision Laboratory Manual, 2/6; Bulg.n Radio Ser-
vice Manual, 2/6: Radio Calculations Manual,
3/6; Uitra Short Wave Handbook, 2/6: Radio
Hints Manual, 2/6; Radio Circuits Handbook,
2/6; Manual of Direct Disc Recording. 2/-:
Amateur Transmitters Construction Manual,
2/6; Radio Experimental Circuits Manual, 2 6:
Radio Test Equipment Manual, 2/6: Radio
Dzsigns Manual, 2/6; Commun:.cations Receivers
Manual. 2/6: Radio Valve Application Manual,
5/-: Rad'o Valve Equivalents Manual, 2/6; Loud-
speaker Manual, 2,6; Sound Equipment Manual.
2 6; Frequency Modulation Receivers Manual.
2 6: Radio Coil & Transformer Manual, =5
Radio Anti-Interference Manual, 2/6; Radio
Tuner Unit Manual. 2/6: Radio Constructors’
Manual, 3/-; The Walkie Talkie Construction
Manual, 2/6; Television Constructors’ Manual.
3 6; Inexpensive Television from Ex-W.D. Parts.
1/6: Car & Portable Rad o Constructors’ Manua'.
2 6; Modern Battery Receivers Manual, 2,6
siage on books 2!.d ver bzok. 7.5 meg I Fs.
6 per pair. post 4d: R.A.F. bombsight compu-
ters. brand new and unused in shock-proot
mountlng;. c-ntatning Sperry gyro, 2 28-volt
motors, rometric bellows, rack and worm gear-
ing, counters, differentials, gear wheels, etc, ideal
for the experimenter and model maker. 55 -
each, carriage 5/-: 12 vo't to 480 volt generators
by Lucas. 10/- each in sealed cartons; Marcon*
60 ohm headssts, 4/6. post 6d: Lionel bug keys. |
beaut’ful cond‘tirn. 50/-. post 3/-,
SOUTHERN RADIO SUPPLY. Ltd., 46, Lisle St..
London. W.C.2. Gerrard 6653. (3571

17RITH RADIOCRAFT. Ltd., Leicester. offer:-

ENAMELLED wire. 14. 16. 18, 20, 22, swg 1. |
/-, 11b 6/-: 24. 26 28, 30, swg. 191b 1/9, b
3/6; 11b 7/-; . 34. 36. 38. swg, 1ilb 2/-, 1ilb
4/-; 11b 8/-: all orices include reels. postag~

extra under £1: 25% trade discount to bona
fide traders and service men. minimum trade
order. £1 net. ebonite rod. asst. s'zes. 344in ro
34in. 12X 1ft lengths, 5/-. plus 6d post. or 12%
31t lengths, 15/-, plus 1/3 post: te'enhone han-
sets. latest streamline typs. brand new. in
maker’s cartons, with 4-way cord and p'n~
10/6 plus 6d post: moving coil headphone and |
mike sets. new condition. 5/- p'us 6d post:
U.S.A. ma%e luxury headphones, HR type. 2.000-
ohms, brand new. in maker's carton. 10/6 plus
6d post; brass terminals. 4BA medium size
captive head, 24 fqr 5/- plus 6d post: hook-up
wire. 72vds asst. colours, 5/- plus 6d vost: tele-
phone wire, twin 7/36 conductors. 36vds. 5 -
pius 6d post: lacquered DCC instrument wire
7/36. red. green. black. vellow or asst., 60yds
5/- plus 6d vost: sleeving, 1. 1¥4 and 2mm, 72%ds
asst. colours. 5/- o'us 6d. post: I.F. transformers
455kc/s adjustable dust cores, 5/- per pr. o'ms |
6d post: rheostats. U.S.A. make. 100chms or 350-
ohms, 25watt. wire wound. 2 6 each olus 3d
post. satisfaction guaranteed or cash refunded
without auestion.

|
FRITH RADIOCRAFT, Ltd.. 69-71. Church
Gate. Leicester. [3539
.R.T. SCPI, with base, screens, in metal
cabinet with chassis, etc., magnificent TV
foundation: 35 - post 5/-.—BM ‘PGSJ. Lon-
don, W.C. 3591 |

World

ARMSTRONG |

Model RF103, Type 2
10-VALve Aut-Wave Chassis
® High Performance ®
® (utstanding Selectivity o

The ever-increasing difficulty in separating

stations after dark is apparent to all. Qur
redesigned Model largely removes this serious
obstacle to good listening. The two stages of
L.F. amplification with variable selectivity
permits of 2 maximum selectivity better than
6 K.cs, On the short wavebands the actual
sensitivity is 8 micro voles, It will be aspre-
ciated that this chassis has a performance
of an extremely high order, and coupled with
the 10 watt output makes, in our opinion,
one cf the most desirable musical instruments
offered to the public, For 200-250v, A.C.
mains. Price 19 Gns. Plus Tax,

SPECIAL NOTICE

MODELS EXP 83 and UNI 83. These
chassis are being completely redesigned
for the coming season and additional
refinements incorporated, Advance
information will be available shortly.

Model EXP83. 8-VALVE ALL-
WAVYE RADIO CHASSIS incorporating

waveband expansion, Largeglass scale. Treble
boost centrol. High quality push-pull output
gives 10 watts audio, For 200-250 v. A.C.
mains, Price £15. 18, 8. Plus Tax.

Model UNI-83. 8-VALVE ALL-
WAVE RADIO CHASSIS incorporating
waveband expansion, e.g. the 16.50 m. pand
covers just over 20 inches on the large glass
scale, treble boost control, high quality push-
pul! output giving 6 watts audio. For 200-250v.,
D.C. or A.C. mains, Price £15.8.8. Plus Tax.

Model EXP125. 14-VALVE ALL-
WAVE RADIO CHASSIS giving con-
tinuous waveband coverage from 1.9 m.
upwards. Waveband expansion. R.F. Pre-
amplifier.  Two I.F. stages with var able
selectivity. Electronic bass and treble life
controls. IS watt push-pull output. For
200-250 v, A.C. mains.

Kindly write for illustrated Catalogue

Demonstrations at our Showrooms
WIRELESS &

ARMSTRONG *r&i&vistos® €O, LTD.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
Phone : NORth 3213

l{ADIO CLARANCE, Ltd.. 27. Tottenham
Court Rd., London, W.1.
SPECIAL clearance offer.—Rec. R.1481; to gain
sgace we offer the remainder of our stock of
ese well-known receivers, as brand new, in
transit cases. complete with valves, tuning meter,
6in s.m. dial, circust diagrain £4/19/6, carr. pd.:
teceivers, R.U.19. 6-valve straight rec. with
3 r.f. stages, us.ng piug-in coils, H.R.O. type,
valves 3 X783, 2 X77s 1 1642, black crackle
case, 15inxX8inX8in, supplied compiete with
valves_and 6 coil packs covering 187-305, 281.
455, 524-844, 1,285-2,155, 2,960-4,620, 3.865-
6.265, 5.075-7,780, 8,750-13,950xc/s £4/10 carr.
paid; personal receivers. B.C.728c 7-valve rec.
using 1.4v valves, with 4 push buttons cover-
ing 2-6mc/s, supplied as brand new, comp.ete
with valves, 2 and 12v vib, 2v acc. telescopic
ae. etc., £9/9  carr, paid mains trans.. all
pri. 200/250v, 50c/s. sec. 230-0-230v 100ma.
3V 2a. 6.3v 2a ct, 15'6; sec. 275-0-275v 120ma.
dv 2a, 4v_3a. 13/6; sec. 460v 200ma 210v 15
nia, 6.3v 5a, 16/6; step-down tians., 200, 250v-

110v 60w rating, enclosed, 19,6; smoothing
chokes, 5h 120ma. 140¢(). 5/-. 5h 200ma, 100¢).
6/~ 6h 200ma. '100(), 6/-:" 5h 200ma. 90().
7/6; 15h 200ma, 150¢) (61:X44X31.), 7/6; 20h

300ma,, 1501, weight 13lb (size 7X5X5). 20, -,
electrolytics 8mf 150v, 1/3; 8mf 170v. 1/3; 8mf
350v card 1/9, can 2/-; 8mf 450v, 2/3; 16m{ 350v.
lémf 350v can, 2/3; '16mf 500v can, 2/ . 8+8
450v card, 3/6; 16+16 can, 4/-; 8432 450v can,
4/-; 16432 450v can. 4/-; 33432 450v card,
4/-; 16+24+8 450v can, 5/-; 8+8+8 450v can,
4/-. 32 450v card W,E, 3/6; 32 450v large can.
2/9; 16+8 500v large can, 3/6; 100mf 3v, 3d:
| 100mf 6v, 6d; 25mf 25v. 1/3; 100mf 25v single
bolt, 1/6; 25mf 50v W/E, 1/3; 50mf 25v, 1/6;
special lmeg, l16mf 350v card, 1/9; 24mf 350v

can. 2/-; 8+24 350v can., 2/6; 16+24 35Qv
card, 2/6; p.m. loudspeakers, 5in, less trans,
9/11; 5in less trans, 10/11; 5in with trans.
14/6; 6luin less trans, 13/11; 10in with
trans, 25 -, all new: r.f. units, type 24. 8/6;
type 25. 10,6 type 27, 16/6, used. in good
lcundmun. post 1/6 extra: marker beacon rec.
B.C.357, 2 valves (12C7. 12SR7) chassis 5X
| 3X1¥,. with sensitive relay. 8/6 modulators,

B.C.456B, with 3 valves 1625. 12J5. VR 150,30,
new. 13 6; output trans, 20002, 2500,2, 2750/2,
3000,2. 4500/2, 7000/4(), 3/6; heavy duty 7000/
(). 4/6: multi ratio. 7000/3500/1750/2(), 4/6;
kit for superhet constructors. comprising m.w.,
ae. and osc., L.W. ae. and osc. coils (l4in
formersX1+,in), 0.0005 2-gang conds (standard
'\in spindle, 11,in long), 1 pr 465kc/s iron
cored i.f.s. small size, 17,6. post 1/- extra;
ceramic switches, 2p 3w, 1b, 2/-; 3p 3w 1b,
2/6; 3p 3w, 2b 3/- 2p 6w 4b, 4/6: switches.
small size, §mgle bank. 2p 6w, 3p 4w, 4p 3w
all long spindle, 2/- each switches, standard
Yaxley type. 2p 6w, 2/-: 2p 4w 2b. 2/6; dp
3w 20, 2 6. 2p 4w 3b, 2,9; 1p 10w 2b, 2/9.
all long spindies; trimmers,, 3-50pf, 3 on a
bar. 1/6; 1-15pf single. 4d: 3-30pf. concentric.
air spaced, 6d; 3-25pf U.I.C. type v air
spaced variables, 1,in spindles, 50pf 25pf but
terfly. 50pf diff, ali ceramic bases, 1/- eacli,
Mansbridge conds, 4mf 1,000v wkg. 2 in packet.
7/6; car radio vib packs. with 12v 4p vibra-
ftor and 0Z4 valve, on chassis, 55, X 3 X 14,
output 250v 65ma, brought out on 8ft screened
| lead 17/6: meters, moving coil, metal cased.
2in circular, 0 500 microA, 7,6; 0/15-600v (re-

’quires ext. res.), 6 6; 0,20 or 0/40A (with
| shunts) 5 -. bakelite cased, 2in square. 0,500
microA. 9/6: 0’lma, 7/6: 0/5ma, 6/-: 0/50ma.
7/-; 0/150ma, 6/-: 0/300v d.c. (series res
Isuppllec_j), 7/-. bakelite cased 2%an circular,
0/100microA f.s.d. scale meg_ ohms, 0.,4-2.5.

18/6: 0/500 microA, 16/6: 0/30ma, 7/-, 0/50
ma, 8/6 0/100ma. 9 6; 0 200ma, 9/6; 0/15v.
7/-; 100-0-100v 1ma, f.s.d.. 7/-; 0/lma, desk
type. 15/-; control units with 2 2in meters, 0,5
ma, 0/40v toggle sw. 5 and 7-pin sockets.
8/6; 12v 4p vibrators, 3/9; visual indicators.
cross-over needie with 2 60 microA movements,
5/-: type 3 with 2 300 microA movements and
2 low voltage neons 3 6: s.m. dials as on
IR.F.26_ etc. less cursor, 4/11; p.m, rotary
| trans. power units. 12 or 24v input (state
which). outputs 250v 60ma. 30v 3a. 6.5v 2.5a.
| mounted on chassis with supp. 7/6; I0-valve
100-150mc/s receivers, R.28/A.R.C.5. as new.
with valves (inc. 4 717As). 47/6; plugs and
sockets 7- of 10-pin, with keyway, 1/6 pr;
Jones 6 or 8w - pr; transmitter tuning
units, Westinghouse type C. 1.5-3mc/s, vario-
meter tuned. 15/-; type F 6-9mc/s, condenser
| tuned. £1; vibrator packs. 6v input. 250v 60ma
output =~ size 8X414X214. 15/-; radio compas-
B.C.433G chassis less valves. 45/-. carr. paid
.banel mounting single fuse holders. 1 -; V.C
carbon with sw 2lsin spindle, 5K. 25K, 50K
100K, 250K S500K. 2m. 5/-. 3watt wire wound
V.C. 2000 ) 5000 2 5K. 10K 20K 25K
2/6. 2-gang W/W 2.5K/2.5K. 3/-; 50K /50K
3/6; 5007 15w. W/W. 4 -; high res. phones
4.00002, 5/6 pr; V.F. 0.1 by Wi cox Gay. cover
| 2-10mc/s. as brand new in original cartons
with accessories. £5. carr. 5/-; Xtal multi-
pliers. brand new in original cartons. etc., 40/-
| Admiralty power units, input 24v d.c., output
230v 50c/s 75 watts, in grey case 18inX12inX
12in. with rotary gen, auto trans. 2lhsin 0-250v
meter, d.c. and a.c.' switches, output contro!
switch, Slydlock fuses, etc.. these units will
stand 50% overioad, price £3/10, carr. paid. [3576
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‘MINOR’
INSULATION
TEST SET

Compact and inexpensive
without eacrificiug accuracy and relisbility. Weighe only
bs. Height allows for full ewing of generator handle.
Ranges up to 20 megohma 500 volts.
CONTINUITY
TESTER
Chie latest addition to
the Record Ohmmeter
range i enclosed In a
moulded baksme case of
pleasing appearance
Equipped with self-con-
tained dry battery. 8peci-
ally deaignesd teat splkes
and leads can be supplied
also a " test and carry ”
case in which the instru-
ment may be used with-
out removal. Ranges :—
0{3—0r30 ohms. 0/30-
0/300 ohms. 1300
0/50,06( ohma. 0.1,000
0'/200,000 ohme

THE RECORD ELECTRICAL CO. LTD,
Broadheath Altrincham, Cheshire.

: Altrincham 3221/2/3. Gmm: *Iufusion,” Altrincham
Loubon 28, Vinora 8t Tel: Abbey 514

Mr. A. C. BARKER'S
NEW 148a SPEAKER

ZO0—-—<40CO0Oxmovm=

r>»Px3CH4P>PZ 0™

i

An increasing number o' music and radio
dealers whe realise the rising tide of public
interest in good sound quality are demonstra-
ting and selling the Barker (483, As we have
said before, there are several very good reasons
why the 148a has in the short space of six
months established its commanding reputation
for NATURALNESS. These are dealt with
fully in a leaflet just printed. It may be
obtained from well known firms like Brieriey’s,
Charles Amplifiers, Goodsell of Brighton,
London Radio Supply Co., Rogers Develop-
ments, Vallance & Davison, Webbs Radio, or
from your own retailer, or by writing to :—

BCM/AADU,LONDON,W.C.I v

ELEVISION line output transformer, scan-
ning coils, focus coil; 45/- lot. —-WOodlands
Cropston, Leicester 35

0'5

ADIO and Mumetal surplus_strip. .004, .005,
015, {4, various widths.—Sinclair Speakers, |
12, Pembrol e St., London, N.I. (3435
MATEUR, selling collectlon lncludlng
meters, components, etc., s.a.e. for lists.—

Foottit, 61, Bridgewater St., Hlndley, Lancs.
I EFLECTOR coils 22/-, focus coil 25/-, for
W.W. television receiver. instrument wires
most_sizes.—R. F. Shilton. 19. Clarendon Rd..
Salisbury, Wilts. 13522
])ISPOSAL of radio service workshop, Avo and
Taylor meters, electrolytics, transformers,
etc., modern components, majority new, at aver-
age half retail price; send for list.—Box 6162.
'l‘ELFHalO\l scanning coils, 30/-; frame out-
putL transformers., 17/6: line output trans-
tormers, 25/-; also _mains transformers, chokes
et:.—The Banner Electric Co.. Ltd.. Hoddesdon.

.T. transformers (new) for 6.3v vibrators,

output 250-0- t 80m/a. 10/6 ea., one
doz. lots 8/6 ea.; lal terms for quantities.-
Ste\:'alrit Transtormers Ltd.. 1021. Flnchlev[R.z%o

.C.R. 97 cathode ray tubes. new in crates,
45/- eacn, plus 5/- carriage and insurance;
send for lists of other surplus and new g .
—Surtees, 81, Malden Rd., New Malden, Surrey.
P.O. only. (3582
.R.9 transmitter-receivers; these were for-
merly sold at £6 each, the remaining few

to be cleared at 25/-, carriage paid.—The Stam-
ford Radio Co., 199, Stamford St.. Ashton-u-
Lyne, Lancs. (3040
HEAVY duty mains transformer 350-0-350 at
ma, 2. 4 volt windings at Samps each.

21 -; Midget 100k volume controls less switch.
1/6 (%n(.le Tom’s Radio Cabin, 5, Seven
Stars Court Manchester. 4. (3210
AMATEUR selling up offers for sale 0.0005
twin gangs with trimmers and fixing feet.

6/- each; 6l4in P.M. speakers, 8/6 each Buf
350v electrolytic condensers, 7/6 dozen.—F. Lea
12, Bastwell Rd., Blackburn. (3603

ESISTORS: New. 1 watt. 2/6 doz.; .5. .3.
.75 megs. 4.700, 15.000, 150 000 ohms; ‘aiso
1p-watt, 2/3 doz., .5, .2, 1 megs; various types
mixed. 2,6 doz.; all 15/~ per 100.—Middlehurst
36, Haresfinch Rd., St. Helens. [3400

OU'LL probably g et it at Smith’s, Edgware
Rd.! Everything for the construc-
tor. from a 1/10watt resistor to a radlogram
cabinet; lowest prices., biggest varlety.—Near
Metropolltan Music Hall. Pad. 5891. (8005

ELENIUM h.t. and l.t. rectifiers. charger

» kits, small chargers. etc.; new goods of best

quality, not surplus, carefully packed. add 8d

post.age up to 12/6, 1/4 above; any rectifier up

to lokw with correct transformer to order, many
ty%es in stoc

C. se‘enlum rectifiers, latest type. new stock

with data sheet, 12-15v 3amp 19/-, damp 25/-
Samp giant finned tgrpe 27/6, 6amp 32/-, 10amp
39/6, 6-8v damp 15/6, 10amp 22/-, small type
12-15v lamp 10 6, 2amp 12/6, 6v Zamg /-
24-30v 2.5 amp 32/6, 24-30v dam -, 24-30v

mp 45
lant ﬂnned type 6amp 60/-; trlckle charger type.
4/ 10, chargers,
s in handsome bla.ck

47/-: all with’ tuH guamntee.
charger klts hlg grade interleaved impregnat
S5v. 3amp rect., barretter, for
2v to 12v charger 45/; ditto with damp rect..
larger trans,, 59/6; specmlly mfcturd. steel case
for above with all small hardware, 19/-; Junior
kit d5watt trans., 12-15v 2amp rect. ballast bulb
for 2v to 12v, 36/-: Mmor kit trans., rectifier,
ballast res. for 6v 2amp/12v 1 amp, uitra slmple
to make, 32/6, or with case and small parts 45/-;
heavy duty kit, 140watt trans., 10lb, with giant
éamp rectifier, slider res., ammeter for 6v, 12v
charger, £5; same trans. with 12-15v 4amp rect..
fixed ballast res. and ammeter f~r 6v, 12v, 65/-.
or ready for use in steel case 95/-; h.t. rects.,
small space selenium 250v 60ma half wave, 7/-:
250v 100ma bridge. 13/6; 450v 40ma. 7/-; 110v
60ma for U.S.A. mldgets 7/-; 110v 20ma elim.
type, 7/-; 110v 100ma spkr. field supp., 14/-;
M.B.3 instrument rectifiers. 3/6; Germanium
crystal diodes, 3/9: 0-6amp ammeters flush, 12/6;
Rola 8in P.M. spkrs. less trans.., 13/6; 80watt
fluorescent choke, starter, p.f. in
steel case, 42/6.
CHAMPION 3 Uplands Way, London, N 21.
Tel. Lab. (3573
AYMAX televlsion sound unit. compilete kit,
using 2, EF50, EBC33. EL33. Chassis
punched and main components mounted. price
tless valves) £2/17/6. valves supplied at current
prices; suitable Power pack chassis complete
with mains transformer. choke. 8-16mfd. vaive-
holder £l/14/6 Collaro rim_drive unit. mag-
netic PU, auto-stop, etc.. £5 10 incl. p. tax;
Inter. octal moulded V, H. doz; all types of
components ex stock, mcludmg cabinets for TV
and table rudlogrnms. our console TV cabinet
at £13/15 is worth ** looking into.”" Good photo-
graphs of the above cabinets available at 6d (re-
turnable); mahogany playing desks fitted with
the latest well-known rim drive unit, magnetic
PU. auto-stop, etc.. £6/14/6. We welcome en-
quiries for cabinets to your own Sspecification.
Stamp for lists.--Raymax Elec. Co., Ltd.. 126.
Norwood Rd., London. S.E.24.
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~lowards perfection-

History shows, that since our inception

in 1932 our aim and policy has been
sustained, but with the development
of materials and technique we have
been able to approach more closely,
these high ideals.

P.M.l. Drive Unit, Pat. No. 618,802
and pending, 19,500 gauss, achieved
with Ticonal ** G ™' magnetic alloy.

The Lowther Moving Coil Pick-
up, the ** Pick-up of the age.”" Licensed
under Pat. No. 538,058 and pending,
with diamond reproducing point.

T.V. & F.M. has enabled our tuners,
amplifiers and speakers a better op-
portunity to show their finer points.

Modern disc recording ; beauty of
verformance hitherto not posslble to
demonstrate.

Calland hear for yourself at:—

** The Laboratory Production Unit *’

THE LOWTHER MANUFACTURING CO.

Lowther House, St. Mark’s Road,
Bromley, Kent.
Rav. 5225.

WHY
BOTHER
YOURSELF

WITH A SIGNAL GENERATOR?

8/6

will bring our famous

ALIGNED
TUNING
UNIT*

in an evening you
can have the world
at your finger tips,

S

*For zroub|e iree radio construction critical
Radio Men rely on our Aligned and Sealed
Tuning Units, comprising the famous 3-wave-
band model 30 Coil Pack, matched 2-gang

J.B. condenser, “M.M.”" LF. Transformers,
3-colour dial B” < 67, and free copy of the **"Home
Constructor’s Handbook." This 2/6d, book,
which is fast becoming THE book for the
dlscrlmmatmg Constructor, is also available to
“W,W."" readers for |/- only. Send NOW for
your copy mentioning “W.W.' Aligned
Tuning Unit with R.F. stage available at 76/9.
The new ).B. Spin Wheel Tuner assembly can
be suprlied for 21/9 extra, Send 2/d. stamp
for list of components.

RODING LABORATORIES

70, Lord Avenue, liford, Essex.
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loa mAms suppxessols 4 dus'. coils and COnds
bridge seleniums, 2d a watt, 24v min..
47-; 350v 75ma, 4 4: 750V,

1 0
SET of Partridge transformers and chokes, in
perfect condition, for 50watt amp.mer.
comprises driver transformer, O.P. 2 times.
150hms, 2 h.t. chokes, separat,e 1.t, and h.t.
trsnstormers, bias choke, offers.—Details, Tel.
Northampton 1629 after 6 on Tues. and Fri.

YHT.1 trans, 2,500 and 2v, tropicalised. the

V] best insulation test 8,000v guaranteed
35/-: 2. same plug 4v 37/6. 275-0-275,
80ma 63 5v inter leafed. impregnated, un-
ueatsble value. 16/6.—Hillfields Mail Radio.

8. Burnham Rd. Whitley. Coventrv. (3579
A-MATEUR g.ving up radio has for dlsposa

radio components, mains, L.F. and IL.F
transformers, condensers, resistors, meters etc.,
stamp lists; see other adverts. under Loud-
?eakers and Gramophone, etc.; no callers,
please.—15, Bibury Rd., Birmingham, 28. (3549

I.FTs 465KC 6/- pr.; 3 W.B. coil pack kit
L.M.S. with iron cored coils, or M.S.8. 9/6;
8mfd 450v 2/-; 100p.l./100p.f. 2d; eyelets, etc.
1/- gross, 820ohms tapped droppers 2/3, 50p.L.
trimmers 4d; knobs 4d; send for cheepest llst
in England. —Sussex Electronics, Ltd. (G), Riley
Rd., Brighton, Tel. 4446, [3510
‘ANUFACTURERS.—Enamel.

copper wires
all gauges. laminations, all types, huge
stocks radio components. s/m p/t and

m/m

biock condensers, close tolerance and high

stability resistors to 1%; all goods guaranteed.-
Simmonds, 6a, Bvron Rd. Harrow. M'ddx
Telephones, Underhill 0045 Harrow 0315.
ACK PORTER. Ltd.. for reliable components
at vesy keen prices, boxed 12v vibrators.
relays, 9d; Sprague 15mfd, 750v working

1/-¢
7/6;

oil block condensers,
densers, 2/6 dczen; moving coil headphones
with trsnsformer and m.c. microphone, boxed
complete. 10/-: send for lists.—~Jack Porter,
Ltd., 30/31, College Street, Worcester, (3499
1 in speaker less Lransformer 39/6; all
valves at B.O.T. prices; also electrolytics
8 plus 16 450 VDC 2/6; 16 plus 24 350 VDC,
3{ speakers, 2Vsin, less transformer, 10/-;
hin, less 12, 6. in less 19/6 with 12/6; 6in.
13/6 with 15/-; 10in, less 19,6; spring lists
now available free; trade enquiries invited.
Duke and Co.. 219, Ilford Lane, Ilford. Essex.
ELEVISION, Polystyrene and Paxolin formers
are now available for the W.W. superhet
1eceiver, immediate delivery; also line O.P.
trans., scanning and focus coils; comprehensive
stocks of Eddystone, Raymart and Denco com-
ponents; complete set of parts for the Wllllsm-
son amplifier, llgns (less valves); s.a.e.

World

(2515 |

.01 Dubilier mica con- |

lis
L. F. Hanney, 77, Lower Briztol Rd., Bath. (3560 |

'\ ALTON’S WIRELESS STORES 203,
Staveley Rd., Wolverhampton, for ‘one
of the largest stocks of radio and television
ex-Government goods in the Midlands; visit
our shops at 48, Stafford St., and 65, Trysull
Rd.. WOlverhsmpton, ou will 'be amazed at the
vaiie we offer; if unable to call, send s.a.e. for
our Iatest bargain list; remember all is carriage
free to any address in Great Britain.
THIS month’s special, 11ft all steel television
aerial masts in two sections, 12/6; or 22ft masts
in four sections 22/6; now is the time to fit
aerial masts. (3502
ONDENSERS.—Paper dlelectrlc in rectangu-
lar metal cans, 2mfd 500v d.c., and lmfd
1,000v_d.c., in unused condmon. approXimately
1,400 for. disposal; radio irequency cabie by B.I
Cables, 77.022 and 3/.018 low- capacity twin semi
air-spaced dielectric cable with star-shaped
core, approximately 4,000 yards for disposal
also coaxial solid dielectric cable in sizes 1/.128
1/.029, 7/.032, 1/.056.—John more, Ltd..
Great Bridre, Tipton, Stafls (3231
ONDENSERS, sveakers.—i6+16mfd at 500v
d.c., at 3/6; 8+416mfd at 450v d.c., at 3/6.
16mid, at 3/-; 0.5, 0.25, 0.1, 0.0001mfd, at 6d.
0.0005 (variable), at 2/-; 0.0005 twin and triple
gangs, at 6/6; speakers: 5in, less transformer.
/6; 5in, with trsnstormer 12/6, 6in, less
transformer, 13/-; 6in, with transformers, 15/-,
8in, less trans ormers, 16,/6; 8in, with trans-
formers, 18/6; 10in, less transformers, 22/-
Duke & Co., 219, Ilford Lane. Ilford, Essex. (2670
ESTECTORS, WX6 and WI112, clean, un-
used, 9d_ each; switches, rotnry, 2-bank
each, 3-pole. 3-way, 2, 3 each, 6 for 12/-; 2-
bank each, 1-pole 6-way, no stop, 1/11 each,
1-bank lpole 9-way, each; co-ax plugs
and sockets; B/L 7 -pin chssls socket and plug.
3 for 4/- Systoflex 1lmm 1teyd ¥jgin
co-ax polythene, 750hm, yd; vaive holders

5-p.n_amphenol, 6d; mt oct., EF50 ceramic
1-: diode cradle, 6d; B8A, 2/-; speakers, Celes-
tion, 3luin, bsr ain, as new, ‘high quality, guar-

5/6; Plessey 5in, less trans, 16/6, with

/-, meters, San West Ima, 21n rd. fl.

: San West lma, 2l%in rd . m/ c,

Ferranti ima, Z%m rd

sq, fl., m/c, 12/6.
10/6; San

\»-

m/c.
scaled 0 100, 18/-;
m/c, 16/-; San West 5ma, 2in
San’ West' 30ma, 2%in rd., fl., m/c,

Ferranti

West 100ma, 2 s«‘ m/c, 12/
, with resistor, 8/6; 1132A re-

0-300v 2in sq.

ceivers, new, in mnkers cartons, £4/19/6, pack-
ing and carriage 10/-; also 3084A receivers, new
apply for details; c.w.o. only; orders ‘under
30/- add stsge. s.a.e. for lists.—G.N. Pill
Partners, 49, Cobourg St., Plymouth. Tel. 2239
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Resistances, Specisl offer, Parcel containing 100
popuiar assorted values }-watt type, 8/68 per 100.
l-wu.t type 11/6 per100. (’h’adeenqulrlel invited.)
M/Coil Speakers. Well-known mfrs." surplus, all
2/.! ohm- and P.M. loinr 23/8 ; ¥in.. 17/+ (15 ohm
5in., 10,11 and 12/9 (with
18/9 2¢in. 14/9. Energised
also nvnllnble in all Bizes,

Tuning Cond. (Twin Gang). .0005 mId. ceramic, 7/6
(with Trim., 8/@:; .0003 mfd. witb Trim., 8/6.
Midget .0001 nfc. B/~ ; Midget .00056 mfd.. with
Trim., 10/ ; Mriget .00035 mld 1§ x 1¢in. x 2In.
10/8. 4-Gang.0t605 mfd., 5/9 : 3-gang.0005 mid.,

/8.
Coils, T.R.F, Matched pair, M. & L. 6'9. Weymouth
ditto, $/@ pair. 8/Het. ntched, 8.M. & L., 8/9,

10/6 and 11/@ mir. All Wearite " P** Colls, 3/~
eacb, wncluding RF., B.F.0. and A.F.
L.F. Transt,, 465 k/c. New well-known mi(rs.  surplus,

2in. x #in. x 1§in. Perm. Tuned, 9/~ each,

Potentiometers. Ceutralab. 6K 10K 25K 50K,
100K, }, §, | and 2 Meg., less Switch, 4/3. With
Switch, @/+. Midzet with Switch. §, § and 1 Meg..
@/-. B8pecial .75 Meg., with Switch, 4 9,

Electrolytics. B.E.C. Midget Can 8 m/d 450 v., 2/11

-8 mid. 450 v. j dia. X 1§, 49 ; 8-16 m(d. 450 v.,
4/11, Dubilier 3 mfd. 500 v. Card. Tub., &-.
T.M.C. 32 m(d. 45D v., 49 (and many other types).

Metor Reoctifiers. Westinghouse. 0-5 m/a. 4/9
0-10 m/a, 7/6 ; 01 m/a, 10/6,
‘Seleninm Rectifiers. H.T., h/wave; 250 v. 50 m/a

5/8; 200 v. 100 m/a, 5/9 ; 250 v. 100 m/a, 7/8 ;
250 v. 300 m/a, 13/9 ; Bridge Rect.: 6 v. 1} amp.,
6/9; 12 v. 1} amp.. 12/6 ; 12 v. 3 amp., 24/-;
12 v. 6 a.,3768: 70 v. 1} a., 87/8. Also
2/12 volte at § amp. ,3/6.

Wireless World Midget A.C. Maing 2 valve
Receiver.  All compouents to bulld thls set as
specified in March 1ssue at total cost of £3.0. 0,
Reprint of detaded bullding instructions and

circuit, 9d. extra.

Television Transf. E-H.T.4.000 v.3m/a, 2 v.1{ amp.,
45/~ : 500-0-500 v,, 250 m/a, 4 v. 5 2,, 6.3 v. 8 2.,
75‘-; 350-0-350 w. 250m/n 6.3v.6a.,4v. 8a,
4v. 3a 63v. (tapped 2 v.), 2 a., 72/8. 5 K\'
3 m/a, 2 Volt 1} amps., 57/6 (also’available with
4v. @ 1amp.).

Charger Transf, Each has input 230 v, - outputs 24 v.
(tapped 15.8and 3 v.), 3ampe., 27/8 ; 30 v. (tapped
156 aud 9 v.), 3 amps., 25/8 ; 15 v. (tapped 9 v.)
3 amps., 17/6,

Filament Transf. Input 200-250 v., output 6.3 v.,
14 amps., 9/-, Al.o with output 4 v, 1} ampe., §/-,

Ex-Govt. T.M.C, Resd-type Headphones. 70 ohme.
1/9 each (8/8 pair with leads). Single earphones,
75 ohms, witb adjustable Headband, 1/8. Midget
Output 'I‘r-ns. 32-1, and Parafeed 'l‘(r 4-1, both
Iin. % lin. x ip., 3]- each. P/Pull Intervaive
2.5-1 each half. Output Tfr.80-1, both 1¢in. x 1}in..
3/- each. Tannoy Transverse Carbon Mike inset,
2/3. Midget Intervalve Transfe. 3-1, 5-1 or 10-1,
3/9 each. Multi-ratio Matching Transfs. 4 windings
(2 CT.) over 10 ratios between 10 and 100-1.
2in, % 1in. x 1§in., 3/9. 12 voit D.C, motor suitable
tor models, 19/6. Moving Coil Mike with 8/R

2/6. MToil Headphone, 2/~ Carbon

Hand Mike, witk /R sSwitch, 2/11. .1 mfd.

5,000 volt Mainsbridge €/9. .25 mid 2000 v.

Malmbrtdge, 1/6. Throat Mikes, 3/8. .5 mfd.

v., 25 mfd 600v . 1.,

Garrard A.C. 100/256 v. Gram. Motor with Turntabie
and Picke-up, Autostop, £5 18s. 6d.

Plessey Auto Changsr, A.C. 200/250 v..
mixed, Mag Pick-up. £18 Cs,

[t
"
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Gram. Motor. Auto stop ‘Turntable A.C.
100 /250 v., £5 18s.
L.F. Chokes. Midget 10 l-lny. 250 ohm 40 m/a, 3/6.

Standard 15/20 Huv. 250 ohim 60 my/a, 6/6. 20 Hny.

300 obm 100 m/a, 12/9 ; 5 Hny. 50 ohms 250 m/a

: 20 Hoy. 250 obm 120 ni/a, 18/6.

Oatnor Midget 3jin.x 1}in. x 2}in. covers
H3-M-L Wave, Iron Dust Core Coim, 33/-, Wey-
mouth Standard covers 8-M-L waves, 36/6.

Qutpot Transl. Wharfedale Midget 30-60 or 90-1
6/9. Elstone Multi (over 12 Ratioa some C.T.)
6-7 watts, 7/6. Kingsway Multi Ratio, all C.T, (or
P/Pull, suit PX4, #iL6, etc., handle 13 watts 24/9
(also available in 3D watt '.ype 30 -).

Moving Iron A.C. Mefer, 3}in. 0-300 voit 12/9,

Rotary Transf. New. Input, 230 v. A.C. output
12 v. D.C. 65 m/a, 22/8. Also input 490 v. A.C.
‘i‘a’,&“ 12 v. D.C, (or 230 v. in, glves 6 v. D.C. out)

4

*Bend 2¢d. stamp for very full Stock Lists.

ordering please cover packing and postage.

STERN RADIO LTD.
109 & 115, FLEET STREET, E.C4.
Telephone : CENtral 5814 and 2280.

When

T QET of four coils. long, medium aud short
| » 4-pole 4-way switch, pair 465kc standard
| iron cored, 1fs, twin gang condenser and cir-
l cuit 13/6; Rola S-inch energised lOOOohm
fleld with tiansformer. require recentring
mains transformer. 280-0-280volts 80mills, 6 3volt

type, primary input 220 and 240 volts 13/6;
write for lists —Cohen. 67. Ra.e gh Ave.. Hayes,
Middx. 12478

ASTOUNDING offer in bargain parcels; each
parcel is guaranteed to contain the following
items: condensors and resistances in various
sizes, switches, toggle and Yax.ey type, chokes.
transformer, microphone, morse key, poten-
tiometers, bulbs and h.lders sisterflex, a 24v a.c.
motor and a minature moving coil speaker; the
whole parcel sent post free for £1; send cash
with order to Bensamon Radio, Dept. W/T272,
Romford Rd., Forest Gate, London, E.7. Send
1d stamp for list of other bargains. 13439

ADIO UNLIMITED offer the followmz

selected bargams Iron core 465 | 9/-

pair; 3lhin P speakers. 2-3ohms. boxed i0. -.
3in '16/-; ex- Govt 15,in m/coil. 4/-; head-
phones, new 60ohm 46, soiled 2/6; m/coil 5/6:
nigh_impedance. 7 6. bal/arm units for house
:elephone. 2/6 each; 1436 twin maroon flex.
30/- 100yds; buzzer unit. 4v. 2/3; m/coil mic.
¥:th switch, 3/6; 0-25amp, my/iron meter.
314in, 2/11; m/coil. 0-50v 4/6. 0-40amp 3/6:
aundreds other lines; full list 1d stamp.—-16.
Csrnsrvon Rd. Leyton, London, E.10. 13544

ELRAD ELECTRONICS. 70. Church _(I;{d

er Norwood, London, .19.—Con-
dengers 10pf to 500pf, 8d ea., 6/~ doz; O 0005mfd
to 1mid, 9d ea., 7/6 doz; 0.0lmfd 2500vw.
1/3 ea., 12/- doz: 25mfd 25vw. 1/3 ea.. 4mid
2/6 ea.. 8mfd 3/- ea.. 16mid 4/- ea., 32mid 5/9
ea., all 450v_worl : latest J.B. dials, 3 W/B.
4/~ ea., with spin wheel drive 25/- ea.: Denco.

Wearite coils and components; new from stock
at keenest, rlces sll specified components for
w.W., televisors; state your require-
ments. —Wrne ‘ca.l or ‘phon: Liv. 4879 13209

RAND new condition mains transformer bar-
gains, fully guaranteed, standard drop
through chassis type with to? shroud and bot-
tom frame. Universal L.T.s for 4v or 5v recii-
fiers. Screened and tapped primarie
250-0-250v 80ma. 16/-; 300-0-300v 80ma, 16/
350-0-350v 80ma, 16, -; 250-0-250v 100 ma, 18,
300-0-300v 100ma, 18/-; 350-0-350v 100ma, 18/
250-0-250 60ma, 6.3V 3a, 5v 2a_ 14/6; 250-
250v 60ma, dv 4a. 4v 2a. 14/6; fully shrouded
upright type 2/ extra; not Govt. surplus; order
yours now
DIRECT MAIL ORDER SUPPLIES, 5, Beaumont
Rd., Manchester, (3364
NEW face and brain? No, we are not p.astic
surgeons, but we can offer a really attrac-
tive 3-wave 3-colour glass dial assembly, and the
super-efficient Q Coiipack which has earned us
so much praise from our customers. An invalu-
able pair, for the rejuvenation ¢f an old set or
the construction of a new one. The dial is
unique, fitting anywhere, in any position! Price
22/6 comp-ete. Send for full details of these. and
other radio and telvision components. also our
latest bargain list. (Trade enquiries invited.)—
Osmor Radio Products. Ltd., Borough Hill, Crog
don, Surrey. (Tel. Cro. 1320.)

PANORAMIC reception greatly extends the
range of communications or domestic ve-
ceivers by providing simultaneous reception of
all S.W. stations worklng in any band. Tells at
a glance which are C.W and which phone. also
frequency separation and signal strength. The
technical excellence and high performance of
the Hely-Mann Panoramic Monitor result from
exhaustive developments to a rigid specification.
Avsllable comp.etely assembled or as superb kit

rts with elaborate constructonal manual.
Tec nical description, circuit and illustrative
drawings explain this new development, 3/6d.,

st _free.
EIOELY-MANN ELECTRONICS LABORATORIES,
67, Woodford Rd.. Woodford, Essex. [3330

ELEVISION.- We are manufacturers ¢t ap-
proved and tested components for * Wire-

less Worl Televisor. see review, Nov, 1948,
issue, and can supply from stock, line and frame
deflector colls, line output transformers. focus
coils and shrouds, focus and deflection assem-
blles correct to designer’s specification: com-
plete sets of 21 coils, and filters can be supplied
from stock for ‘* Wireless World " superhet
vision and sound units; television components
of all tvpes from stock at current prices.—For

particulars please write or ‘phone Handv-
~arts,"” Merton Rd S. Wimbledon
Lib. 7461, near S Wimbledon Tube Station

only brings you a Model 30 coil pack.
21/ the famous pack which has gained
universal renown among amateur and profes-
signal engineers for its high quality, spec. 3-
waveband superhet pack for 465xc/s 1.F., sing.e-
hole flxing, iron-cored coils, high stability
adders and trimmers, can be suppiied aligned
or 24/-; Model 40 pack, similar to Model 30,
with R.F. stage, 42/- only or 47/- aligned.
1.F.8, 10/- pair; matched snd aligned outfltsy
as follows: 30-coil pack, pr. I.F.T.s 2-gang and
attractive dial, 48/6; 40~c011 pack. pr. I.F T.s,
3.gang and attractive dial. 76/6; Home Con-
+ structor's Handbook. 1/« stamp for bulletin and

! catalogue.
+ SUPACOILS, 98. Greenway Ave.. London. F.17
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SOLON electric soldering irons have proved
their capacity for continuous service under
the most exacting conditions. 5 models’
240 watt oval tapered bit; rz5 watt oval
tapered and round pencil bits and 65 watt
oval tapered and round pencil bits. Each
model complete with 6 feet of Henley 3-core
flexible. Now available from stock. Write

for folder Y.ro.

HENLEY
-SOLUN.

ELECTRIC

SOLDERING IRONS

W .T.HENLEY’S TELEGRAPH WORKS CO, LTJ.

51-53 Hatton Garden, London, E.C.1

OPPORTUNITIES
IN RADIO

Get this FREE Book!

“ENGINEERING
OPPORTUNIT(ES”
reveals how you can
becoine technically-quali-
fied at home for a highlv-
paud key-appointment in
the vast Radio and Tele
vision Industry. In 108
pages of iutensely wter-
esting matter, it includes
tull details o« our up-to-
the-unnute hore study
courses i1 all branches of
TELEVISION and
RADIO, A.M. Bris
LR.E.,A.M.LE.E, City
¢ %/ & Guilds, Special Tele-
/ vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.

We definitely Guarantee

“NO PASS—NO FEE”
If you're carning less than 10 a week, this
enlightening book is for you. Write for your
copy today. It will be sent FREE und
without obligation.
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
388b, Shakespeare House,
;17 19, Stratford Place, London, W.1

INITIES

GPPORTL

G

ENGINEE

| ONTROL A.N.B.3, brand new, conta.ns 4-
bank wafer switch, 50 Y4 watt resistances,
4 relays, 1 D.P.D.T. toggle switch. 4 0.5mfd 400
volt and 3 other condensers, M.B.C. lamp
holders one with amber glass and dimming de-
vice, 2 M.B.C. Mazda bulbs, 12-16 volt, 4 vitreous
res., 2 var. wirewound preset res., 2 gass-filled
tetrcdes with octal hoders in case, 15/-; contro:
B.3A., contains one each 145mfd, 100mfd, 23mifd,
1.000mid, all 25v working, one 132infd 30 volt.
|1 selenium rectifier, 4 relays. panel mounting
L/H. with dimmer and 6-8v M.B.C. lamp.

|D D.T. toggle switch, resistances, knobs. etc
.—Passingham (Dept W.W.), North S

| Keighley. [

|
NEW output trans. for small amplifiers, 2
sets of ratios for 6Vés, etc., or 25L6s,
KT33s, etc., in P.P. to speaker lines of 1 to 15
ohms; tapped SECS provide ratios from 15 to
50/1 or 25 to 85/1 in 5 steps: pri. sections carry
up to 140 m/as total; ind. over 22 Hs, wgt.,
over 1iilb; with diagram and 4-hole chassis
mounting speaXer panel, 22/-; double bobhin
output tran;. for 20 ws; 10-section windings for
5-8-16ohms to 6L6s or specification; wgt.
agprox. 3lb; ind. over 50 Hs; for above or drop-
through chassis mounting; any reasonable ratios
provided. delivery less than 7 dggs. 48/~ incl.;
6.3vi 2as heater trans., pri.. 200-250vs; auto-
winding, not used. no loose wires, with mounted
tag glate and d.agram, 12/6 Incl.
L. H. SMITH

X Electric), for guaranteed goods at com
petitive prices. 3.in P.M 3ohms speech coil.
ex-famous manufacture. onlv 9/11. S5in_ditto.
3/11; 6'%in ditto. 13 11: 8in ditto 14/11. Minia-
ture 2-gang .0005 condensers with trimmers and
fixing bracket (ex-personal receiver). 9/11:
miniature 8mfd 350v all-metal can condensers.
i 174inx1.in, 2 6. panel mounting fuse
holders, 1/- ea: single-pol2 9 as 4 bank selec-
tor switches (Yaxley tvpe). 3 6 ea.. lmeg minia-

ture pots {(ex-personal receiver). 2,6 ea.:
ceramic button base B7G v/ holders. 1/- ea..
EF50 v/holders. B9G steartite. 6d. ea.. J.50
rectifiers, 400v, 2ina. h’'wave. pencil type. 2/6
ea.; many hundreds ot other lines. A 2lid.

stamp will bring latest comprehensive catalogue.
—Gee Bros. (Radio). Ltd., 15 Little Newport St..
London, W.C.2. Tel. Ger. 6794. (3370

MAZING radio surplus bargains! Lawrences,
61, Byrom St., Liverpool, 3; search.ight
radar receivers (Elsie), nineteen valves, Er34,
spel. Pendé, MU14, etc..
Ilmc/s. broadband, sp.endid cabinet.
job for long range TV or amateur band conver-
sion. 60/-; American Command receivers, com-
pletely modified to 12v medium wave car radjo |
receivers, 6 valves superhet, ready to instal in
your car, complete with speaker, on.y £7; Tre-
ceivers R4, ARR2, freq. app..x. 143mc/s, minia-
ture valves: 3 6AKS5, 7 9001, 1 12A6, similar in
size BC453, 63/-; control cables, 7,6, above sets
.deal for mobile operation, dynamotors typ:
PE94, these superb American machines, fltted
with robust L.in shaft. easisyy coavert to 230v
a.c. lxhp motor, full instructions and diagram
supplied, 22/6; fi.ters 1'L2'15C 870. this weu
known unit is a genuine bargain at oniy 8 6
linertia switches. micro action, 5 6; control
cables for Bendix BC433 and MN26, 7/6; new
|and unused R.C.A. quality amplifiers 230 a.c.,
output 20watts. from 4 6J7. 6L6, 1 5U4G,
handsome cabinet, £16/5; unused 3cm radar
scanning units, AS12/APS3, parabolic reflector,
dipole and waveguide, two powerful d.c. motors,
precision gearing, 25 -. n2w American star
identification instruments, complete with charts
for all latitudes, in leather cases, 3 - new
American box kites, M357A, large size, originally
intended for elevating 200ft antenna, 15/6;
| aerial tuning units type 126, rotatable induct-
ance, RF ammeter, tune 2.5-13mc/s, 7/-; Gene-
l motors, type 33, ideal for car radio, input 12-6v,
output 200v, ful.y suppressed, 11/-, Bendix
sompass receivers MN26: vaives, 1 6L7 2 6N7.
1 6b8. 2 6J5. 5 6K7, 1 6F6, freq. 150-695kc/s.
3.4-7Tmc s. complete with circuits. 90/-; con-
irol panels for receivers: RU19. 7/6; BC966/IFF,
3/6; BC453-4-5. 8 6; BCA453 dynamotors.
genuine plug-on type 28v in, 250v out, 12 6;
orand new and unused, in magers’ cartzns, finast
quality combination headsets, moving coil mike
and earpieces, large rubber ear cushions, 10/-;

new_ M \A. tuning units CAYA47155, freq.
1.5-3mc/s precision micro vernier dials.
ceramic switches. instrumen: caainet., 17 6.

|oscillos'::ope units BC929, tube 3BP1 3in, seven
valuable valves, panel controls for focus bril-
liance, shift ampiitude, etc. convert to efficient
test scope, 70/-, American aerial tuning units
BC306A, variometer type S.M. dial, ceramic
switeh, 11/-: just arrived! a vast consignment of
aireraft instruments from 2.6. numerous types
for pressure, speed, vacuum. direction. etc., etc.;
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Radiogram
Equipment
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MODEL A70.

). 6 valve ali wave modern
superhet chassis wi.th tuning indicator, tone

control and radiogram switch. The ideal
rep'acement chassis. £14 14 0d, plus £3 3 3d.
Purchase Tax.

MODEL 70 TU. Asabove but as 3 valve tun-
ing unit feeding model 77 amplifier £8 0 0d.
plus 34/10d. Purchase Tax.

MODEL 77. 4 valve push pull amplifier with
2 6V6 fed by phase invertor. Approx. 8 watts
sutput £9 § 0d.

AS KIT

send only 2'.d for illustrated lists: new Marcon’
Dynamotors. input 6v, output 200v. 80ma. small
dimensions. 18/6. Octal pug-in coils for Birm-
ingham TV, air trimmers, screened, 3/6. new
[ 15h. 100ma chokes, shrouded. 7/-; a 2!'od stamp
brings you our latest illustrated lists, describing
countless bargains from 5xva petrol generators
to diminutive components: terms. C.w.0., prices
include carriage.
LAWRENCE'S,

|
61, Byrom St., Liverpool 3./
Cen. 4430, (3589

1 .
AVA LABLSF PARTS f Blueprints 4’_
Send for ieaflet to:

THE TELERADIO CO,,
157, Fore St., Edmonton, N.18
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Y. A  RYALL, ** Utopia,” Mayfield Rd., Herne

A Bay, Kent; mail order only; postage or carri-
are extra; c.o.d. £1 or over; special list for the
trade; U.S.A. tubular metal cased wire ended
0.1m.t, 350v, 6/- doz., 350v 5/6 doz., U.S.A, tubu-
lar metal cased wire ended 0.5m.f. 350 7 6 doz.:
Mansbridge 1m.f. 500v wkg, 3-2/-; Mansbridge
4m.f, 400v wkg. 2/3 each: silver mica 10 p.f.
A0p.f., 200p.f.. 300p.1.. 400 p.f., 500p.f. 3.6 doz.:

mica 0.0lm.f, 3-1/3; all condensers guaranteed; |

Amphenol type British 5-pin chassis valve
holders. 3,6 doz.; international octal chassis
valve holders, paxolin, 4/- doz.; bar typz 3-

¥angs 5/-; bar type 4-gangs 5/-; resistors ‘uwatt
and liwatt assorted 100 ohms to 2 meg. level
assortment 40-5/-; switches, SB, 2P 6w miniature
1/6, 3B, 2P 6w tive poles total 2/3 each: SB.
9w 2/-, 2B SP 6w 1/6, SB, SP. 3w 1,/-, 2B. 3P.
3w 2/-, SB. 2P. 4w 1/3; twelve-way group ooards
with 9-1w and Yuw resistances, “etc., 2 -, all
new: twenty other types in stock; octal piugs.
cap and chassis socket, 3-3,-, with tags 3-3/6;
Paxolin panels litn size 12x8 5,6, 12X12 7/6;
meters O-lma. scaled 0-100, 24in, 3Y%in overall
15/6 and 18/6, details on request, first class
instruments; metal boxes, black finish with
inch paxolin panel, fixing lugs and
sockets, size BY,X7',X3, deep, 6 9
each new; i ohm bakelite cased volume
controls medium spindle 1,6: metal cased mini-
mum depth !,meg vols., short spindie 1 6 each:
special list for trade, . 3485
ENUINE bargains by post; potentiometers

X wire wound 1k, 2k, 5k, 10k. 20k, 25k, 2/-:
Selenium rectifiers h/wave 375v, 80ma. 3/9:
condensers ali. can.. 16mfd 350v 2/3, 32mfd 350v
2/3; 25mfd 25v 1/3; 16 plus 8mfd 450v 4/-: card.
tub. 8mfd 500v 3/9; 2mfd_350v 1'3; .0005 twin
gang 7/3; P.M. speakers, 3,in 18/6; 5in 13/6;
8in 16/~; output transformers pentode 4/6;
multiratio (6 ratios) 8/6; filament transformers
6.3v 1.5amp 7/6; 3amp 9/-; .f. chokes
20henries 50ma 7/6; 10h 100ma (ex-Govt.) 4/-;
10h 150ma 14/-; 5h 250ma 18/-; volume con-

trols 1 1, 1meg (with switch) 5/11, (less
switch) 4/-; 2%d stamp for complete lists;
c.w.0. (mail order only); please cover cost of

postage and packing.—A.R.K., 4 Queen Square.

Brighton, Sussex. R

CHA 1S. 16 swg aluminium. undrilled. 10-
/ 51/*-2‘m 3/-, 11-6-215in 3/9, 12-8-2!4in 4/3,

16-8-215in 5/6, 20-8-214in"6/9; selen um rectifiers,

small size, 600y 40ma, 3/6 ea., 36/- doz.; 500v

120-0-120v 100ma F.W., 3/3 ea., o8

lha HW,, 1/6 ea., 12/6 doz.; 15v la C.T. F.W.,
5/- ea., 48/- doz.; electrolytics, can 16-32mfd
350v, 3/11 ea., 36/- doz.; Midget 8mfd 450v, ta
ended. 2/9 ea., 27/~ doz.; ex-Govt. items: 32mf
450v_block elecs.. 1/ 16/9 doz.; 12mfd 50v
tubulars, 1/- ea.. 10/9 doz.. 0.5mfd 350v cans,
3/- doz.; 0.1mfd 1,000v tubulars, 5/6 doz., 48/-
gross. All foregoing items unused and guaranteed.
To clear. 100 only available. R. 10-valve
receivers, type 3003, soiled condition, less valves,

6 ea.. ¢.w.0. or c.0.d. over £}

full list of standard components and valves. 21.d:
special list for trade.z—Radlo Supply Co..3 15.

. postage extra: ‘

ueen Square, Leeds. 2. 72
EW STC selenium rectifiers. largest l.t. |

range in Gt. Britain, all makers' current
selections from our stock:
televisor, 28/- p.f.; half-
wave 16v “,a. 6/8: la, 8/-; 2a, 9/6; 3a. 16/6:
all p. 6d; 16v d4a, 18/-, p. 10d; 30v la, 12/-:
2a, 14/-: 4a. 26/-. 48y 2a, 21/-. 4a. 35/-; 100v
2a, 34/6; d4a. 65/-. all p. 1/-. H.D type with
7in sq. Al cooling fins, 16v 5a. 21 6. 6a, 22/6:
109..824/6: all p. 10d. 30v 5a. 35/-. 6a, 36/6:
Ba, 38/6: 48v 5a. 48/-: Ba, 54 -: all p. 1/-: full-
wave bridge conn., 17v 7.5a, 12/1: 2a. 15 6; 2.5a,
20/6; 3a. 21/6. 4da, 25/-; 5a. 27 -. a'l p.f.;
33v %a. 18/6: la. 21/3: 1.5a, 28/6; 2a. 29 6; 3a.

products, not sul-ebus:
H4/200 for ' W.W.”

35/-; 4a, 42/-. 5a, 43/6; all p. 10d; 54v 1.5a.
39/-; 2a, 47/6; 4a. 65/-; T2v 2a, 61/-, 100v
1.5a, 72/-, 136v 4.5a. 168/-. all p. 1, HD.
type with 7iu sq cooling fins. 17v 6a, 34/1. 10a.
43/8; 12a, 72/-. 20a. 80/-. 33v 6a, 64 -. 10a,
71/-; 12a, 124/-; 20a, 140 -. 54v 6a. 90/-;
10a, 100/-; 72v 10a, 130/-; 100v 10a, 190/-. all
. 1/4; industrial rects., funnel cooled. 17v 12a.
6/-, 20a, 87/-. 30a, 122/-; . 188 - 33v,

. 69/-; 30v 10a, 80/-; 33v 12a. 124/-: 20a.
144/-; 54v 6a, 92/-; 10a. . 72v 6a, 114/-;
10a, 136/-; 100v 6a, 160/-; 10a. 192/-. all

. 1/6; replacements for valve-type chargers,
ghlllps 328 and 367, Tungar 68504, 68530 and
U600, etc., fitted in 5 min without alteration to
wiring; tropicalg' rated rectifiers from stock;
rectifiers supplied by us are giving unfailing ser-
vice in many countries; specialised rectifier
equipment supplied to specification for schools,
l&mrntories and _industrial use:. Kkits, trans.,
rect. and rheo., 33v 6a. £7/10 (incl. tap switch).
16v 10a, 6/12/6; 17v 6a, £4/12/6; both with
10v output tap; following with fused voltage
adjuster for 2-6-12v batts, 16v 5a. £3/10 (vent
steel case 7/6 extra); 16v da, £3, case, 7/6.
16v 2a, 38/6, case, 7/6, transformers, 200/250in
18v 10a. 65/-, p. 1/4; 18v 6a, 47/6. p. 1/4; 17v

/6. p. 1/-; 16v 4a, 35/-, p. 1/-, 16V 2a,
2576, p. 10d: slider res, all values from 24/6.
p. 1/-; ammeters, 1-6a M.I.. 12/6; 0-5a M.C.
15/-, th p. 6d; 0-14a M.C.. 5in dia., 32/6.

. 1/4: see under ‘" Dynamos " for larger charg-
inging ‘equipment, etc.: terins. c.0.d. post goods
on%y; c.w.0. or pro forma all others; wholesale
and retail

etail.
PEARCE, 66. Gt. Percy St.. London, W.C.1; |

off Pentonville Rd., between King’s Cross and
Angel, Est. 17 years. [3574

IT WORKS
What does?

OUR
TELEVISOR

of course

TheA most simple and practical method yet
devited of constructing a televisor using 6in,
electrostatic ex-government tubes.

Q.

" But does it involve converting govern-
ment surplus unics ? '

A. NO. It employs standard radio com-
ponents, and is assembled from scratch on
two chassis, one for vision receiver,
sound receiver and time base, the other
for power pack.

"Is a_knowledge of television technique
essential 7 "'

A. NO. This is the main feature of our
televisor, which can be built by a com-
parative novice using only simple tools
with the aid of our easy to follow point-to-
point wiring diagrams. A comprehensive
set of instructions, wiring diagrams, etc.,
is available for only §/- post free.

. ‘“ And the price 7’

A. We can supply the complete outfit down
to the last screw for 19 guineas. Each
part, however, may be purchased separ-
ately as we appreciate that many of you
already possess most of the necessary
components, Further, considerable
economies can be effected by purchasing
ex-government Indicator Units, and our
staff will be pleased to advice suitable
choice.

" How long does it take to conscruct 7

A. The average perscn—who can
fairly easily—should take approx.
hours of working time.

.1 live in the Midlands, will it work
there 2"’

A. YES.

now,

solder
30

You can construct your receiver

. "' Suppose it doesn’t work after assembly?”

A. We shall be glad to check your wiring and

alignment for a nominal sum,

. ‘“ Where can | see one working 2’

A. At our London premises, where you will
be surprised at its simplicity of design,
construction, and outstanding perform-
ance, QOor greatest achievement and most
important 1949 announcement,

FURTHER DETAILS GLADLY SUPPLIED ON

RECEIPT OF S.A.E.

Our usual range of Receiver and Indicator

Units, high grade components, etc,, still

available from stock. Send 3d. in stamps for

latest illustrated List,

Best buy at Britain's

CHARLES BRITAIN
(RADIO) LTD.

11, UPPER SAINT MARTIN’'S
LANE, LONDON, W.C.2

{3 minutes from Leicester Square Station)
Telephone : TEM 0S4S.

Shop hours : 9to6 p.m. 9to | p.m. Thursday
OPEN ALL DAY SATURDAY.

J}\ERRANTI 7.5iva mov.ng coil voltage regu-
lators. input 200-250v+8% to —12%. 45
to 66 cps. output 200-250v + 4%, frequency com-
Pensated, as new and unused, with handbook.
offered at a fraction of cost price to clear.
(Herts).—Box 4299. [2970
’I‘EST meter panel. comprising a 0-5m.amp
and a 0-20v M/c meters, 3 pots, togg.e.
Yaxley type and stud switches. etc.. hew a
boxed; 12/6 post free.— Radio Unlimited,
Carnarvon Rd. Leyion. London. K.10. S.a.e.
full list surpius bargains, 13292
’l‘hLEBOOsTER for long range televisia.
type R.F.2, slug and variable tuned. in-
put 40-48m cs, 2 valve. 3 stage, co-axial plugs
and sockets, size 5l.in long, 2l.,in wide. 21n
deep. h.t. and L1. trom receiver chassis, V.R.91
valves (EQ to EF50), gain approx. 30. price
£3/12/6; R.F.1 as above but sing.e valve. 2 tuned
circuits, price £2/12,6; power un.is can ve sup-
plied, same size as chassis, price £4: s.a.e. for
leafiet. —Boscombe Radio, 595. Christchurch
Rd.. Boscombe, Hants. 3587
ST(_)P' Dress bargains offered by Radio Un-
limited, 16, Carnarvon Rd., Leyton, £.10.~
Impedance matching unit for television, trans-
mitter. etc.. 5/-; myiron 0-25 ampmeter, 2lin
flush mounting, 2/11: miniature my/coil Speaker,
1%in diam, 3/6; extn spkr vol control, 2/-: Loud
Tone buzzer, in bakelite case, 2/3; send/receive
microphone umts for indoor telephone, 2/- each,
twin connecting wire, 2'%d yd; heavy duty Samp
panel switches, 9d; sp/st toggles, 1,6. Detailed
list 1d stamp, 3303
-R.O. Senior receivers complete with valves.
crystal and s. meter less coils, £17/10 ea.:
few coils available; several other commun.cation
sets; R.C.A, crystal cal wavemeters. 250kes to
25mes. complete with valves, crystal, ‘phones
and instruction book, as brand new. £6/15 ea.;
indicator units, type L. with v.c.r. 97 and 7
valves, brand new, £4 ea., carr. 10/~ plus £1
dep. on crate; others in  stock: Tannoy 20w
P.A. pressure units, as new, £2 ea.: ditto Vita-
vox, £3; elec. light meters, 230v 5a a.c., 12/6
ea.. R.F. units, type 24, 10/- ea., c.p. 24, mod.
27 and type 25, 12/6 ea.; type 27, 21/6 ea.; all
complete and perfect; most types of W.D. plugs
and sockets in stock; wavemeters W66, absorb-
tion. 4 range, 3-15mes., 30/- ea. C.p.; signal
generators, 100-155mes, with field strength
meter and test meter and batt. box, American,
£15; compasses, motors, rotary convertors, mag-
netrons, klystrons, Elec and radio gear of all

types; s.a.e. will bring you our 12-page list,
including optical gear and lens, etc.

H. ENGLISH, Rayleigh Rd., Hutton, Brent-
wood. Essex. 13393

UPREME RADIO, 746b, Romford Rd.., Manor
S Pk., London. E.12. Tel. Ilf. 1260: est. 15
vrs.  Radio and television component
specialists at the right price.—E.H.T,
Skv, 2v fil.. 55/- ea.: 2.5kv E.H.T. 4v fil.. tapped
at 2v, 27/6 ea.: line and frame scannine coils.
25/6 ea.; line trans, 21/- ea.; both items matched
focus coils, 30/- ea.: h.t. {transformer, 350-0-
350v. 6.3v 6amp, 4v Bamp. 4v 3amp, 0-2v, 6.3y
2amp. 250ma, with screen. 70/- ea.; 5hy 250ma
choke, 17/6 ea.; 10hy 80ma choke, 9/6 ea.; cera-
mic E.F.50 valve holders. 6d. ea.: retaining rings
for same, 8d. ea.. bakelite E.A.50 valve holders,
d. ea.. anode clips for same, 2d. ea.: Anti-
Corona caps. 8d. ea.: co-axial cable or twin
balanced feeder. screened 80ohm, 1/- vd.. 4/6
doz. yds. only; spectal offer, balanced feeder 5d.
vd., 4/6 doz. yds. onlv: co-axial plug and socket,
1/- complete; revised edition of E.E. home-built
televisor handbook. 2/6 copy; layout plan and
wiring diagram for E.E. telévisor, 3/6 copv: all
parts in stock for E.E. televisor: ! watt resist-
ances, 100). 2200, 27Q). 47(), §2Q, 120Q).
39002, 82002, 2.2k(). 11k{), 39k\). 470k().
1/9 doz.. 18/6 gross onlv or assorted; l.watt re-
sistances. 1000). 150(). 200(). 400t). 500(). 2kQ.
2.2k(), 10k(), 16k(, 18Kk{), 20k(), 150k(} S00K(}.
1.5m() and 5meg, 2/- doz., 21/- gross, or as-
sorted; most other values at 3/- doz.. 30/- gross
only; lwatt resistances. 4700, 1kQ, 3.3k(). 8.2kQ).
18k(Q), 33k(), 56k(). 75k(), 68k(), 1mQ and
2meg, 4/- doz., 45/- eross only, or assorted:

| 2watt resistances. 2k(). 18k(). 1m(), 5/6 doz., 60/~

transformers. 350/0,/350v
4v, 32/6 ea.; metal tubular
midget tag-end condensers, 25mfd 25v, 1/2 ea..
13/- doz: 50mfd 50v_and 50mfd 12v can-tvoe
condensers, 1/- ea.. 11/- doz.. 0.0lmfd 1.000v.
0.02mfd 750v. 0.05mfd. 500v and O.lmfd. 350v.
5/6 doz.; 0.lmfd 500v. 6/6 doz.. mideet mica
condensers, 0.001mfd, 0.0003mfd and 0.0005mfd.
5.6 doz.; metalmite condensers, 0.0lmfd 350v
and 0.002mfd 500v. 9d 8/6 doz.; can-tvpe
condensers, 8mid 450v. 2/9 ea.. 16+32mfd
350v, 4/3 ea.; 16+8mfd 450v, 4/3 ea.. 30+ 30mfd
350v, 425v surge, 6/6 ea.. 16+24mfd 450v, 5/6
ea.. 32mid 350v, 3/- ea.: 32mfd 500v, cardboard
drvlitic condensers, 6/6 ea.; 16mfd metal can
dryvlitic condensers, 350v. 1/9 ea.:. mideet can
condensers, 16 +8mfd and 8+8mfd 450v. 3/9 ea.:
16+ 16mfd 450v. 5 6 ea.: 8mid 450v. 2/6 ea.:
4mfd 550v screw base tubular metal condensers.
1,3 ea,. 14/- doz.; 0.0lmfd 5kv metal tubular
condenser, 3 6 ea., 2mfd 350v metal and card-
board wire end electrolvtic condensers, 1/- ea..
11/- doz.. fixed mica condensers. 3ppf. 30ppf.
60ppf, 65ppf. 70ppf. 180pDI. 305ppf. 307ppf.
500ppf, 570ppf. 590ppf. 700ppf. 4,550ppf. all at
2/6 doz., or assorted doz.. 28/- gross: 0.0lmfd
3kv and 0.005mfd mica. 3/- doz.; metal recti-
fiers, selenium type, 230v R.M.S. 120ma. 4/~ ea.
—Terms, ¢.w.0.. no c.o.d.” send 6d. extra for
postage orders under £5. 2l»d. s.a.e.; all en-
quiries and list. 13569

. ea..



70 Advertisements

SOUTHERN RADIO’S
WIRELESS BARGAINS

ALL POST PAID

RADIO COMPASS INDICATOR DIALS. towmplete
with Selsyn tnotor. Ideal for loop indicators. Nmall
size Rin. dia. 360 degree dial, 13 8. larze «ize 4'in.
dia. with adjustable 260 degree dial. 15 6. HBoth
sizen in makers sealed cartons,

CONTACTOR TIME SWITCHES. M-+ ie by Venner or
Smithe. 10 hour clockwork movement giving two
itpulses per recond. [Ideal for Darkrovm work. Iu

paxaline mundprunlwl baxen. Hrand new in nakers
cartons,

BCa54 and BCA55 Siv Valve Receivers, 6 Inegs.
6-9.1 mnegns. respectively, 12SKT (3), I2NRT (),

and12K8 (1). Ideal for ca 1d portable AU/ DC receivers
and converturs. Brawd New in makers sealed cartone,

6/6.

CONTROL BOXES FOR BC45345 RECEIVERS.
With three sluw metion dinls and rives three 50,000
ohm vol. controls and six rotary awitches.  Brand
New in makar's sealed cartons, 13 6.

CONTROL CABLES FOR BC4534 5 RECEIVERS.
141t. long, 9 6.

DIRECT DRIVE ADAPTORS FOR BC453/4/5 RE-
CEIVERS. Gives full slow motion drive. 3i-.
FOURTEEN FQOOT COPPER AERIALS.
sectionz. B/,

BASES for above, 3/-.

CAR RADIOS Converted from BC454 and BCi55
recefvern. Medlum Wave Coverage. 6 valves for
uae o any l‘) volt aupply, Coinplete with speaker
and power pac £6.
DELCO HAND GENERATOR 6 volt 4 amps.
new in imaker's cartons.
INDICATOR UNITS BCQ2‘)A " 3BP) tube 2in. dia.
non persist, Valves ?X2 (1), 6X5UT (1), HG (2),
6G6 (1) and 63N7 (2). Ruitching motor, ete. In
black crackle finished case. 45 -,
la.laFBBA HOLE CUTTERS. Adjnstable to $}in, dia.

THROAT MICROPHONES. Magnetic.
with three {oot lead and jack. 3 8.
WESTECTORS W.X.6 and W.112, 6/4 per dozen.
M.C.R.1. BATTERIES. 90 volth.,t.and 7} volt1.t.,7,3.
MINIMAX 67% VOLT BATTERIES, 5/10.

In seven

Brand

Lowimpedance

Southern Radio Supply Ltd.

46, LISLE STREET, LONDON, W.C.2.
GERrard 6653

TRANSFORMERS & COILS
TO SPECIFICATION.

MANUFACTURED OR REWOUND
Fliter Colls t 1% a Speclality.

JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON.

‘Phone: Torquay 2162

COILS and PACKS for
WEST COUNTRY
CONSTRUCTORS

ATKINS, Fully trimmed and padded.
08.1.—Mixer Input, L. M. & S, Bands
08.2— M. & 28, @
HFI—HF Slage L.M&s
HF2— ,, M.&?H
CCP'l.—A" #1x Band Communication
Pack covering 5 metresto 2,000
DENCO, Wigh efficiency tuning turreta
having polystyrene coil formers and
complete with tuning condensers, knohs
and dials,
CT.8.—Mixerinput, 5 Ba, m 2,000 . ..
CT,7.—An ahove with H.F. Stage ... ...
Drilled 8ob-Chassis for CT.6 and CT.
CT.4,—The improved DENCO 6-band
comtnunication turret covering 8.5-
1,700 metres, with band spreading on
5 amateur bands
CT.4C.— As above with mmpletely wired
Sub-Chassis ........oc0iiiiiiiiian,
CT.4/SW,—As CT.4, with the broadcast
band omitted. ................. L. £0 6 0
WEARITE. With dust cored " entls.
AN5B.—Mixer Input, L. M, & 3. Bands £211 4

G. N. PILL & PARTNERS

49, COBOURG STREET, PLYMOUTH
Telephone : 2239
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| Electrical Instrument Repair Service, 329.

Wircless World

ITTLEWOODS.—H.T. rectifiers. _selenium
4 270v 75ma, 6/-: 250v 40ma, 3/6;
400v 2ma pencil rectifiers, 3/-: Germaniom

crystal diodes, super cold valve diodes for detec-
tor; a.v.c., etc ideal for crystal sets, 6/-; post
extra all item
G. HENSON Ll'I‘TLhWOOD & Co., 27, Ballards
Lane, Finchley, N.3. Fin. 3060. [ 351
CONDENSERS Midget,
wka, 1/3 doz.. 9/6 100; chassis M.t.a.
metal, tubuar, 0.25mfd. 500v d.c.. 5/- doz.
single po.e chassis mounting fuse holders, 6/-
doz,; se.ection components; enqu ries invited.
3. Western Drive, Shepperton. Middx. {3391

WANTED, EXCHANGE, ETC
AVO No. 6 wmdmg machines wanled detaﬂs
and price.--Box 6178. 1354
TED, Tuner un.t for W.W. amp. —Dead-
man, 6 Abingdon Rd.. Kensington, W.8.
ANTED immeaqiate. Y. Lambrmge mnstrument
dynamometer test set. must be In guud
condition Box 4764, (3064
ANTED. small quantity screened multiway

0.1mfd, 150v, d.c.

cables, fitted W-plugs, partlcularlf 12
and 18 way.—Box 6159. 3490
ANTED.—Dinghv transmutters. T.1333 or

American eauivalent; state auantitv. con-
dition and price.—Box 6099. 13469
ANTED.Surplus relays and push-button
untts. any c.mdition. laree or small quan-
tmes huﬂlest prices paid.—Box 6180. 13532
ga\lx.{;e or gauges reading 10 to
10 4 mm_ Hg. also Pyrex domed chamber
sultable blooming: no fancy prices.—Box 6072,
7 E pay top prices for used test equipment. all

types.—University Radio. Lt Lisle
St., London. W.C.2. Tel. Ger. 4447 and [§‘§J2
8582,
\ ANTED, circuit diagram and/or serv.ce
sheet for Ferguson 378, universal or a.c.—

Wrne Major Ric hman ¢/0 23 Heavy Workshrp
R.E.M.E.. B.A.O.R.14. 13447

(VARRIER telephone and teiegraph equipment
/ of all t)gex 1n any condition wanted; also
teleprinter and teletypewriter apJaratus.—Harrw
illow. 93, Wardour St.. W.1. {3036
ANTED. all kinds of test equ pment, signal
generators, oscilloscopss, bridges, etc.—
Send details to Pike Bros., 86, Mill Lane, Lon-
don, N.W.6. Tel. Hamstead 4219. {3453
I_ .M.V, and Marconi radiograms wanted, for
cash. top price offered. for auto-change
models.—Please send model No. and partics. to
Stockwell, Radiogram Specialist, Ilfracombe.
\/\7ANTE.D F.M. pack transceive' SCR 609 A
or SCR 609 B or SCR 610 (BC 659): coils or
crystals, two antennze AN-42-A and instruction
book for F.M, transceiver (vehicular) SCR-293-
A (BC-493-A and BC-500-A/B, Fred M, Link).—
Box_5451. [3270
E buy for cash, new. used, radio. electrical

equipment, all types; especlally wanted,
radios, radiograms, test equipment, motors,
chargers recoxdmg gear, etc.—If you want to

sell at the maximum price call. write or 'phone |

to University Radio, Ltd.. 22 Lisle St., Leicester
4447.

5q., W.C2 Ger.
REPAIRS AND SERVICE
AINS transformers rewound, new trans-

formers to any 5pec'ﬂcallon
MOTOR rewinds and complete overhau's; first
slass worimanchio, fully guaranteed.
F.M. LECTRIC Co. Ltd.., Potters B‘.dm
Warser Gate No‘t'ngham. Est 1917. Tel. 335
OUDSPEAKERS and transformers rewound..
cones rep.aced. promnit
Radio Service, 131a. Hurst St., Oxford. [3321
OUDSPEAK K reparrs. British, Amer.can
4 any make. moderate pnces —Sinclair
Speakers. 12, Pembroke St., London. N.1. Ter-
minus 4355 13302
MAIN and output transformers rewound to
uattern or specification. return post service
Pug h= Radio Rewind Service. Brithdir, Nr
Dolgelley. Wales, 3243
EWINDS and conversions to mains and out-
put transformers. from 4,6: pp equ pmen*
2 specialitv.—N L. Rewinds. 4 Brecknock Rd..
N.7. Tel, Arnod 33S0. [6283
AINS transformers rewound or constructed |
to any spacification; prompt delivery.
Bede Transformer Co.. Ltd,, Bedesway. Bed
Trading Estate. Jarrow. 13198

A REWIND service which duplicates or modi-
fies as required: transformers, loudspeakers,
etc.; prompt returns.—Raidel Services, 49, Lr,
Addiscombe Rd., Croydon. Cro. 6537.
l‘VERY make of electrical measuring instru-
4 ments repaired and standardised. Ehe

burn Lane. London. W.9. Tel. Lad, 4168. (2527
ADI1O MAINTENANCE SERVICE for guaran-
teed rewinds and repairs;
F.H.P, motors vac_ units etc : good deliveries.
—139 Goldhurst Terrace. N.W.6. Mai, 6133,
ERVICE with a smile.”’-——Repairers of all
+J types of British and American receivers:
coil rewmds American valves, spares line cord.
. 22. Howland St.. Museum

5675 1575 |
1 EPAIRS to moving coil speakers cones,
coils fitted, field rewound or altered: speager

iransformers, clock coils rewound:
satisfaction. prompt service: we do not rewind
nains trans.--C'osed Sat.

L.S. REPAIR SFRVICE 49, Trinitv Rd.. Upoer
Tooting London. S.W.17. 'Balham 2359,

' Data sheets 2 9 post free,

serv ce,—Dodds |

armatures; |

kuaranteed |

June. 1949

LET'S
GET ON
WITH IT

Now that the chancellor has
done his worst, it's good to
know that A.W.F, still- give
satisfactory (and speedy) service,
to all radio dealers and service
engineers,

WITH
Good stocks of Tungsram valves,
T.C.C. condensers, Erie resistors,
Egen volume controls, and all
those fiddling little lines, that are
difficult to handle

AND
Loudspeaker repairs, Trans-
former rewinds, etc., T.V.

TRANSFORMERS, CHOKES, etc.

Radio dealers and engineers (R.T.R.A,
definition) are invited to send Id. stamp
for the latest Monthly Bulletin,

A.W.F. Radio Products Lid.

(Dept, W.)
Borough Milis, Bradford, Yorks.

Build a 4 Watt Amplifier

Level from 30 to 13,000 cycles. ADJUSTABLE
{eed-back.
For full frequency rauge recordings, high

fidelit v
radio or microphone. Complete Kits 6.

Celestion P.44. 3 ohm, 10 watt speakers 75/- post free.

Alan Brown Recording Studio
35, Arundel Street, Portsmoath.

s

for—

QUARTZ
CRYSTAL
UNITS

AIRCRAFT, MARINE AND
COMMERCIAL USE are available in
the complete range from 35 kilo-
cycles to IS megacycles.

Alternative mountings in standard
| two-pin A.M. pattern 10X, International
| octal, and miniature type FT243, can be
| supplied tor most frequencies.

Prices are fully competitive, and
we specialise in prompt deliveries for
urgent requirements.

WE WELCOME YOUR ENQUIRIES.

THE QUARTZ CRYSTAL Co., Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone . MALden 0334
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U QTURDY " rewinds, mains transformers.
chokes and flelds, first-class work,
prompt deliveries and satisfaction guaranteed.

—Sturdy Electric Co.. Ltd,. Dipton, Newcastle-
on-Tyne. (2430

GALPINS:

ELECTRICAL STORES ACEURATE coil winding: tuning coils, I.F.,

-F and mains transformers rewound and
408, HIGH ST., LEWISHAM, LONDON, wound to specifications; wave and progressive
S.E.I3 ‘

wave winding.—Rynford. Ltd.. 17. Arwenack

St.. gglé%&:g\ l[21;1197

: : -to-none rewind service, reliable,

Telephone Lee Green 0309. Near Lewisham Hospital A neat. return of post service; your televis.on
requirements prompi.y executed, EHT, LHT and
heater _transformers:” stamp for quotations.—
R. 137a. Ashton Rd., Oldham. (3519
6)4-HOUR service. 6 months’ guarantee. any
~ transformer rewind. mains outputs and
i.f.s., etc.; all types of new transf., eic., sup-
plied to specitication; bus:ness heading or ser-

EX-R.A.F. LF.F. UNITS CONTAINING IOI
VALVES, EF 50s, SP 6!s. AF 50s, etc., power sup-
ply Motor generator |2 vo'ts D.C. input 450 vo'c-, |
50 M/amps output, and muany other usefu! com- |
ponents as new 32'6 each. Dictto with a 24 vclt

input Generator Valve sequence slightly different,  vice card for trade prices.—Majestic Winding

Generator can easily be converted to run as a | Co.. 180. Windham Rd.. Bournemouth.

Motor off A.C. mains, 30/- each. | .T.P rgwmd servxce.1 all rewxlngs are layer
wound, vacuum mpregnated, T I

EX-NAVAL TELEPHONE HAND-SETS | icited ai 2,000 vo.ts and pusenaieoy rBresure

BAKELITE PATTERN {self-energised), no | months, 48-hour service.—Enquiries London

battery required complete with wall brackec | Iransformer Products. Ltd.. L.T.P. Works, Coo-

hold Estate, N.W.10. Tel. Willesden 6486.
D ETROPOLITAN RADIO SERVICE for re-

winds, mains and eh.t. transformers,
chokes and fie’d coils; delivery 3-5 days: new
transformers des:gned and manufactured singly
or in quantities.—~Metropoiitan Radio Service
Company, 1021, Finchley Rd., London, N.W.11.
l{E(\J)VlNDs and repairs. mains transformers

P trans.. clock colls. field coils. pick-

(new), 15/~ per pair, post 1/6. [:itto complete with
Buzzer ringing mounted in weather proof box,
24 vole required for energising Buzzer only,
complete with Mand-set, 15/- each, or 25/- per
pair.

EX-NAVAL ROTARY CONVERTORS, AS,
NEW, {10 volts input. 230 voles 50 cys. | ph.

output at 500 watts., £9 each, carriage paid.  yps; vacuum and gram. motors; new trans-
Diteo 230 volts input output as above, £12/10/0 | formers to any specification: guaranteed work:
each, carriage paid, weight approx, 100 ibs. l competitive prices; delivery 2 3 days.—W.

ELECTRIC LIGHT CHECK METERS (Wart
Hour). A.C. 50 cys., 200/250 v. 5 amp. load, 13/6,
post 2/-. 10 amp., 21/-., post 2/- : 20 amp., 25/-,
post 2/- ; also a few only Pre-Payment i/- slat |
type, 20 amp. load, less coin box, complete with

Ickneild Port Rd.. B'h: 482
REWINDS.%end your ‘‘burn outs ' to be

rewound: no technical data wanted: post
transformer, etc.,
dress. and marked

" for rewind "’ our wind-

. 7 ings are i -
synchronous Motor, 35/~ each, carriage 3/6. | m%?znatedfggszltfthzggnd"rrl;ldtg”eg;sslce:r‘d Lit!(?
EX-R.A.F. MICROPHONE TESTERS (new)‘ 297-299, High St.. Crovdon Tel 4870. 13110
These consist of a Ferranti 0 to 450 m/amp. 2%in, | WORK WANTED
scale meter shunted to | m/a incorporated West— HIGH-quality reproducer amplifiers. laby-
inghouse Rectifier, the whole encased in polished 25 nngg\g, etc., made, to order; estimate free.
teak case, calibrated at present O to 10 v., 25 each, 0x 6095. [3459

“IE make wireless and radiogram cabinets for
_home and export; immediate deliveries. —
Radiac, Ltd.. 26, Brondesbury Rd.. London,
N.W.6. Maida Vale 8792 . (8205
ADIO mfrs. can undertake development and

v _assembly of radio or electronic equipment:
winding shop with vacuum impregnation p'ant:
|amnle space and labour available.—Box 685,

EX-R.A.F. CRYSTAL MONITORS, type 2,
complete in wooden carrying case, the frequency
depending on crystal used, 5/- each. Short Wave
Aerial Coupling Units (Wavemeters), §/- each, |
MAINS TRANSFORMERS, input 200-250 v.,
50 cycles, in steps of 10 v. Output 450/0/450 v.

JIRST-CLASS  transformers and hoke:
25?6"‘/6:' 4 "4'540,’0"430"‘ 4 ;'5'06‘3 v 8613 6'3 v 85"' ]f manufaciured. stock lines avaimble: aisy
62/6. Diuo 0/ Y., m/a., 6. e aeny | svecial manufacturers’ components made  to
42.,4v.8a.4v,8a., 60/~ Another 500/350/0/350/ | specifications: armatures and fields wound and
500 v., 250 m/a., 6.3 v.B8a., 0,4, 5v, 4a. twice, | motors assembled.—Avis & Baggs Ltd.. 140-
6.3 v.tapped at2v, 2a., 67/6. Another 350/0/350 v, ’ 141, Frlar St.. Reading Berks. 12715

300m/a.,4v.82a,,4v.42,63v.42,6.3 v. tapped EXPER_’MtENTAL and design work: for all
2v. 23, 57/6. Another 500/0/500 v.. 300 m/a,, 6.3 (L4 Lypes Op G and electronlc apparatus de-
v.Ba,63v.8a,63v.42,442,5v.4.4,676, | p]v% Tiv" contl;'ol“arid meaS:X’rimlMinslr;lmBegts.s
MAINS TRANSFORMERS, all 200,250 v,, | write for _quo ation  to.—J. ort, -Sc..
50 cys.. | phase input, output 703/0/706 V., 70' ‘M.LE.E.. BCM /HIFIDEL, London, W.C.1.
m/a., 4 v, 2f a., 12 v, | a., 30/- each. Another ])RAWING and tracing work for radio and
$25/525v., 150 m/a. 6.3 v.,5a.,5 v., 3a., 37" each. | . electrical encineering. iz pridMLoolfand
g (oD S 0 Lp Lo . | lizht engineering. photoorinting: full sets o
Another 2,350 v. at 500 mja., 85/- each. Mains drawings undertaken to commercial or Ministry
Smoothing Chokes, 10 Hy. 100 m/a., /- ; 150 m/a,, standards.—Drawing & Tracing, Ltd
8/6 ; 350 m/a., 25/ ; 5 Hy., 250 m/a., 17/6.

Ewell Rd.. Tolworth, Surbiton. Elmbridge 7406,
MAINS TRANSFORMERS (Auto Wound)., | J'ARL SERVICES. Electronic Consultants,
Voltage Changers tapped 10, 20, 25, 90, 130, 150,

cum“[er1 s;:;ecia}ised slx)cilvice a‘nd"ingorénationdre—
garding electronic problems of all kinds; moder-
190, 210 and 230 v., all ac 1,000 wates, a €2m- | ate charges; facilities for research and develop-
bination of 24 voltages can be obrained from this

transformer, new ex-Government Stock, £5/10/0

ment work, preparation of test reports and
each, carriage 5/-. Mains Booster Transformer,

technical literature, etc.; prototypes built to
manufacturers’ requirements: no enquiry is too
tapped 0, 6, 10, 19, 175, 200, 220, 225, 240 and

large or too small to receive careful attenticn
by fully qualified engineers.—Enquiries shou'd

250 v. at 1,500 wartts (new, ex-Government), | be addressed  to Earl Services, Matford Av..
£5/5/0 each, carriage 5/-. Another AutoWound, | Exeter. (Tel. 4220.) (3600
tapped 0, 110, 150, 190, 210 and 230 v. ac ,500 | MISCELLANEOQUS

wates, £8/10/0 each, carriage 5/-, Ditco 2,000

% s INERVA—which means high class print plus
watts, £7/5/0 each, carriage 5/-. "L\I i

MINERVA RADIO PUBLICITY. ion Sark R
EX-R.A.F. ROTARY CONVERTORS, 12 v. | MINERVA RA p LAbm Ll 3 Lt
D.C., input 230 v. A.C.. 50 cys. | phase at 100 w. | [OTd: Essex. Tel. Romford 4107 13602

- ! ! . S.L.s " and ** G.P.O.” apbroved log books,
output, 85/- each, carriage 3/6. Dicco 24 v. input, | samples free.—Atkinson Bros.. printers.
65/- each, carriage 3/6, El .

d (3082

“W.W.'T 1937-49, 50 ' P.W."" 1943-49;

PRE-PAYMENT 1/-SLOT ELECTRIC LIGHT | Py g Ave..

CHECK METERS, 200/250 volts, 50 cys. I ph.. '? o ceap et cntyAves
24 amp. load, 30/- each, carriage 3/6 ; 5 amp. load,

35/- carriage 3/6. 10 amp, load, 42/6 each, carriage

36, W ALNUT radiogram "and
MAINS TRANSFORMERS INPUT, 200/250 manfs,’ sampﬁas. few only: stamp details,—
volts in steps of 10 volts output tapped 6. (2, and | Wa'ters, 501. Hale End R 1763

I : RADE transfers. gold and black. your word-
24 voltsac 25 amps., 65/ each carriage 3/6. Another ing. 7 days' delivery; also decorative trans-

I8
Oxford.
"PECHNICAL, sciel&tiﬂc M.S.S. typed: rgrplld

el

service.—5. Wydell Pl., Morden, Sy. .
Derwent 6808 (after 2 p.m.). (3513
televislon cabinets,

230 volts input with 3, 4 volt windings at 5 amps.., | fors: 1163 freeow. W - Axon. Jersey, C.1. 216G
25/- each, Another 200/250 volts input outputl o IRELESS ENGINEER,” January, 1938, to
6, 12 and 20 volts at 4/5 amps., 27/6 each, post 1/6 December, 1948 (Vols. 15-25); state

volumes required clean and perfect.—Box 6230.
ohm co-axial cable, 30ft lengths with Pye
connector; 7/6, post paid.—Electron
Works. Department 92. East Ham, Londnn. E.6
ABLE rubber covered twin. 3 029 20yd coil.
7/6. carriage free. two colls, 14/-; three
coils, 20/-.—Chapple. 7, Rutherwyke Close,
Ewell. Surrey. [354

EX-NAVAL CATHODE RAY INDICATOR |
POWER UNITS (new). Sold for compcnent
parts only consisting of approx, 150 Resistances
and Condensers of various values H.V. Condensers
Chokes all mounted on solid brass chassis weight
90 Ibs., to clear 35/- each, carriage forward.

Groves. Manufacturing Electrical Engineer. 154, |
am, 16, f1

labelled with your name. ad- |

5 |

—J. BULL

BRITISH,

BATTERY,
A.C.
and
UNIVERSAL
TYPES.

& SONS—

IN5GT, 1R5, 184, 1T4,
V4, 5X4, 5Y3G, 5Y4G.
BABG, 6A8GT, 6AB7

6J8G, 6K6GT, 6K7.
+ 6K8, 6KBG, GK3GT, 6L6G, 6L7,
. BQ74U, QTGT. 6R7, 6%A7, 63CT7, 68G7
SJ7, 63K7, 68L7GT, 63NTGT, 68Q7, 6887
8U7G, 6VE, 6V6L:, 6V6GT, 6X5GT, A245/122Z5,
7B7, 7H7, 787, Y4, 12A6, 1208GT, 12J5GT
F, 12K7GT, 12K8GT, 12Q7GT, 128A7, 128C7
128J7GT, 128K7, I28R7, [4A7/12B7, 18,
. 2BLGGT, 25Z4G, 38L6GT, :5Z3, 85Z4GT,
A9 44,41, 42, 43, S0LSGT, 75, 76, 78, 80, 84, 117Z6GT
807.

BRIMAR.—1D3, 104, 4D}, 6AL3, 7D3, 7D5, 7D6,
D8, BAL, 5 & 7, 8D2, 8D3, 9A1, 9D2, 9DE, 10DI,
D3, 11D5. 1542, 1501, 1502, D15, R2, R3, R10,
NB2 & SB3 SELENIUM RECTIFIERS,

COSSOR. - DDL4. DDT. GDT4B, MP/Pen, MS/Pen,
MSPENB., MVSPEN, MV5/PenB, OM4, OMs, OM10,
PT41, 8130, 86, SP6, SU2150, 2P, 4THA, 4TPB,
4TSA, 4TSP, 133PA, 13VPA, 40SUA, 4IMHL 41MP,
AIMPG, JIMPT, JIMTL, 4IMTS, 41MXP, 41STH,
42MPT, 42.0T, 42.0TDhD. T, 431U ]
53KU, 61BT, 618PT

2028TH, 202Vp 0 THA
2I0LF, 2101°G, 210V PA, 210V T, 2158, » 2200T,
230PA, 220PT, 220TH, 240QP, 402PENA. 405BU

442BU.
MULLARD.—ACO44, AZ
CBL31, CCH35, CL4. CLA
DAC32, DAFSL, DFJ

Z3t, C1, Cit', CBLI1
Y1, CYIC, CYil, DA3
. DF70, DF91, DK32

DK91, DL33, DL35, DL71, DL72, DL2, DO30
DW2, DW4/350, DW4/500, EA50, EACY1, EAF4I
EB34, EB41, EBS1, EBC3, EBC33, EBL1, EBL21

EBL31, EC31, EC52, EC53, ECH1, E
2(C33, ECC34, ECC35, E(,‘:'JQI , ECH
K36

ECH42, EF9, EF,
EF30. EF34, EF91,
EL31, EL32, EL3
EL$1, EMI, EM4
FC2A, FC4,
G732, HL13, HL13C,
IW4/500, KBC32, KF35. KK 5
PenAd, PeniDD, PendVa, Pend6C, PendoDD, PI3:
PL38, PM24, PM2B, PM2hl, PMI2M, PMu24,
PM22D, PM202. PM24A, PM24M, PY31, PZi
QP22B, P2, 8P4, 5 & 7Tp. SP4B, 8P13, SPIsC
TDD2A, TOD4, TOUDISC, TH4B, TH2IC, TH3M®
UAF42, UB).2L, UCH2), UCH42, UL

UY21, UY4L, VP2, B, VP45 & 7). VP4AS & 7p
VP4B, VPISA, VPLIC, 2004A, 354V, 7475,

MAZDA.—ACP4, AC/Pen, 5 &7p, ACSGVM, ACTHIP
ACTP, AC2/Pen, A 'en, AC2PENDD, ACSPENDD.
AC6'Pen, AC/VPI, 5 &7, AC/VP2, D1, D41, DD207
DDb620, DLS10, HL21DDh, H HL23DD, HL4L,
HLAIDD, HL4#2DD, HLI3SDD, ME4l, P41, P6l,
Pen25, Pendd, Pend5, Pend5DD), Pendfi, Pen220A
Pe Pend33DD, PP3/250, QP25, QP230, 8P4,
P NPG1, NPI81, T41, TH4), TH233, TH2321,
TP22, TP25, TP2620, U2i. U22, URFH, U20),
U403, 17404, U420, UUS, UUT, UUS, UUY, VP23
VP41, VP13, VP210, VP1322, ICL, IF3, IFDY, IP10.
6D1. 6012, 6F11. 6F12, 6F13, 6F14, 6118, 6LD20
6P25, 6P26, 624, 10C1, 10FY, 10LDI11, 10P13, 10P14,

MARCONI/OSRAM.—Bit. DA4), D4IM, D42, D43
D83M, D77, DHG3, DH63M, DH76, DHT7, DL&3
DL74M, DL%2. DL143, DN4I, DN143, GTIC, GU30.
H30, H63, HDI4, HL2(M), KT2, KT32, KT3: C, KT36,
KT41, KT45. K161, KT63, KT66, KT71
KT76, KT81. KTW6IM, KTW63, KTZ41, KTZ63.
L83, LP2, MHdmet, MH41M, MHD4, MHL4, MKT4,
3 &7p, ML4, MSP4, 5&7p, M8P4l, MS84B, MX 40,
MUI14, N14, N142, N145, PX4, PX25, 8130, U10, Ul4,
Uls, U7, 1"18/20, U3L, U33, U35, U150, US2, U74.
U76, Us2, US4, Ul42, Ulds, U145, VMP4G, VMS4B,
W2I, dp, W42, W76, W77, WBIM, W143, WI145,

KL35, KI.

WI4R, WD142, X922, X41C, X61M, X63, X65, X71M,
X76M, X81M, X142, X143, X145, X148, Y63, Z14.
721, Z63'6J7, 7686, Z77, 290, 161, 301, 302, 304 and
100 morv types. B.O.T. prices from 5/10. Order C.0.D.
any valve, even if not liated. .

VALVES

Z46.HIGH ST HARLESDEN Nwio
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AMALZING BARGAIN' it

UNUSED '
ELECTRIC MOTORS

approx. ond-ixth h.p,. for

cles, They're

A.C, smgle phase,
200/250 volts, 50 ¢

worth £'=. Dimension 114in, long

X 54in, x Hin.  Weight 161h., shaft 25’- |
tin. x lin,  Keyed ready for pul- | plus 64-
ley. Vee Die Cast Pulley 3}in.| for carr.
0O.dia, Supplied at 7/8 extra. &

Post Free.

MOVING COIL
HEAD &
MICROPHONE
Brand
SETS (“new
Made by the same
famous maker, these
units must have cost

the Government
many pounds,

Our Bargain Price

Send stomped oddress-
ed envelope for illus- -
troted list.
BARGAIN
WIRELESS INSTRUMENTS (LEEDS) LTD.
54-56, THE HEADROW, LEEDS 1.

Tel. 22262,

=
JAS ’
i

— l
SPENCER - WEST
TELEVISION PRE - AMPLIFIERS

are now available for
immediate delivery
Avoiloble on seven doys’ free triol
See classified announcements p.61 ? for details

SPENCER - WEST, NORTH QUAY
GT. YARMOUTH

—not referring 1o
a certain breed of |
meadow lady, but
to the upper half
of the FAN
BAILEY REPRO-
DUCER Series 2
(as  photograph)
which, in con-l
junction with a
special reflector
and the open lid,
ensures a wide dis-
tribution of H.F.s |
up to 18K c.p.s. |
The bass down to
aprox, 30 c.p.s. is
well looked after
by a serarate laby-
rinth in the ower |

half. | v
PRICE £33
with unit
Leian. ELMSLEIGH RADIO
ON-BEA COMPANY
75168 1102 London Road, Leigh-or-Sea
ESSEX

OOKS (advanced) on radio, science, maths.
and engineering, for sale; also many maga-

zines.—Betts 19. Wvchall Lane. Birmingham, 30. |
INIUM chassis and panels, any size
manutactured quickly. holes punched for
valveho]ders etc.; crackle and cellulose finish-
ing.—E.A.D., 18, Broad Rd., Willingdon. Sussex.
CHASSIS " panels, racks and metal cabinets,
stock sizes or made to specification in ﬁteel
or aluminium; wrinkle finishes available.—~Reo-
sound Engmeermg & Elecn ical Company, Coles- |
hill Rd.. Sutton Cold (340
PARKS' data sheets provxde complete con-
structional details and full-size draughts- |
man-prepared prints showing drilling. assembly
and wirmg plans of tested and guaranteed de-
signs by Ormond Sparks.
LATEST release.—The Challenger portable. an
ac/dc 3-valve (plus rect.) T.R.F. circuit having
an exceptional performance on med. and long
waves. the ideal set for radio in any room. no
aerial or earth; 6in Stentorian speaker gives
amazing power and quality; no complicated |
switching or adjustments: data sheet 2/9.
COMPONENTS can now be supplied: send a
stamp for list giving full details o( the 34 de-
signs available.
SPARKS' DATA SHEETS (W.), 9. Phoebeth Rd. |
Brockley. S.E.4. Tel. Lee Green 0220.
RADIO supervisors and technictans should join
their appropriate trade union, the Associa-
tion of Supervisory Staffs, Executives and Tech-
nicians.—Write for free pamphlet to ASSET
110, Park St., London, W.,1. Tel. Mayfair 8541-2
l“LUORESCENT lighting, kit of parts, 40-watt
tapped, shrouded choke, 200-250v a.c., p.f.
condenser, glow starter, Bi- pln holders, terminal
block, suppressor and circuit; 31/9; bu)gyour 4ft
tube locally—Malden Transformer Supplies.
200-202. Cambridge Rd., Norbiton, Surrey. [3507
l ADIOGRAM cabinets, £18; also communi-
cation receive~ cabinets to take standard
19in panel, in highly polished oak. 45/-; exten-
sion speaker cabinet to match, 25/-.—Send for
illustratei leaflet to Cablnetware Summitt |
Works, Heyes St., Blackburn 13578
OPPER wires enamelled, tinned. Litz, cotton.
silk covered. all gauges; BA screws, nuts,
washers, soldering tags, eyelets; ebonite and
laminated bakelite panels. tubes. coil formers:
Tufnol rod; headphones, flexes, etc.; latest radio |
publications, full range available; list s.a.e. |
trade suppiied.—Post Radio Supplies. 33, Bourne
Gardens. London, E.4. (1454

SITUATIONS VACANT ‘

Vaconcies odvertised ore restricted to persons
or employments excepled from the provisions
of the Control ol Engagements Order.

[‘H United Newcastle-upon-Tyne Hospltals
Roval Victoria Infirmary.
TECHNICAL assistant required in the physics
laboratory for X-ray and radium work. The
candidate appointed will be required to assist l
in construction of apparatus and in routine
physical problems arising in research. School
certificate or higher qualification in science is
desired. and candidates should have a keen in-
terest in constructional and electrical problems. |
Preference given to men just completing mili-
tary service. Sa‘arf' £220-£385 according to ex-
perience.—Applications should be addressed to |
the House Governor, Royal Victoria Infirmary.
Newcastle-upon-Tyne. (3584

ADIO testers required by Erith manufac-
- turers; experience in production testing.—
Apply Box 6096. 3462
ROWN Agents for the Colonies.-—Apbplications
from qualified candidates are invited for the [
tollowlnu posts:—

TECHNICIANS, Grade I, required bY East Africa
High Commission for Posts and Telegraphs De-
partment for one tour of 36-48 months in first
instance, with prospect of permanency; com-
mencing salary according to age. qualifications |
and experience in scale £550 to £840 a vear:
outfit allowance £30. free passages. Candidates,
aged 26 36. should possess a thorough practica’
knowledge of the working and maintenance of
modern radio equipment and preferably have
undergone a course of works training; experi-
ence in the maintenance of modern radio and
radar aids to navigation and the possession of
City and Guilds certificate in Radio Communica-
tions an advantage.-——Apply at ohce by letter.
stating age, whether married or single, and full
particulars of qualifications and experience and
mentioning this paper to the Crown Agents for
the Colonies. 4, Milibank. London, S.W.1. quot-
ing M/N 23813 (3B) on both letter'and enveloue

OUTH. keen on radio. required as junior |
assistant in_radio mail order firm, N.W. |
London: write.—Box 6177. (3536
PPLICATIONS are invited for electronic en-
gineers and mechanics for reconditioning

v.h.f. wireless equipment. Wellington, Salop
area.—Box 6360. (3583

EWSPAPER wire room vrequires youn, |
assistant experienced in electronics an
maintenance of 5-unit telegraphic equip- y
ment.—Full details to Manager. Westminster
PleSS Provincial Newspapers, 167

NECHNICAL correspondence clerk required

by radio component manufacturer to
handle technical and other correspondence. |
onlv fully qualified applicants can be considered:
state age, exverience and salarv required to |
Box 6176 3531 |

Fleet St..
(3601
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WITH JEWEL POINT
SAPPHIRE NEEDLE

The Latest GOLDRING Pick-up
. 121 has many great advan-
tages, including :—

@ Full Frequency Reproduc-
tion in combination with a
standard Wireless Set.

@ Will abolish constant needle
changing.

@ Will  safeguard - records
through reduced wear.

Werite for full descriptive leoflet
ERWIN SCHARF

49-5la, De Beauvior Road.
London, N.i

Telephone : Cllissold 3434

ACCURATELY and QUICKLY
Chassis, Erackets, Shronds, Conden-
ser and Transtormer olips—
TREPANNING Steel or Aluminium,
Five sizes—127 to 367
Full pam‘cularn frnm

A. A. TO S (W),
197s, WHITEACRE ROA
ASHTOR-UNDER-LYNE

BOROUGH POLYTECHNIC
Borough Road, S.E1.

Full-Time Courses in Radio
Engineering

Applications are now being received for
admission to a full-time course beginning
in September, (949, in Radio Engineering,
The course is designed so that students will
spend equal periods at the Polytechnic and in
industry over a total period of four years.
At tne end of the course they will sit the
examination for the Higher National Diploma
in Radio Engineering.

Students seeking admission should either
have passed the School Certificate Examination
with credit marks in Mathematics and
Physics, or have taken the first and second
years of the Ordinary National Cedtificate
Course.

Further particulars and forms on which to
apply for admission may be obtained from
the Secretary,
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CLYDESDALE

For Ex-Services Electronic Bargains.

For those 144 mc/s. experiments. BRAND
NEW. RACK MTG. VHF. R/T RECEIVER
UNITS.

R1481, frequency 65-R6 mefs.

R1132, frequency 100-124 mnc/s.

Each a 10-valve (plus stabilizer superhet.
Enclosed chassis 1Y x 103 x 1lin.  Finish
(R1481), dark grev; (RI1132), light grey.
Circuit supplied, all units tested and gaaranteed
working before despatch. CLYDESDALE'S
CAR-

PRICE ONLY £4 19s, 6d. (either).
RIAGE PAID.

Power requiremnents are : H.T. 210 v, 556 ma,
L.T. 6.3 v. 3.5 A, provision

smoothed D.C.
to just plug in.

Brand new ex U.S.A, A.F. PANORAMIC
GUNNERY TRAINER, Mk. I. Containing a
COMPLETE SOUND FILM PROJECTOR

with soundhead photo-cell, 150-wati projec-
tion lamp, condenser and projection lenses
(35 mun.  sprockets), 4-VALVE SOUND
AMPLIFIER, etc., operating voltage 115
volts, 60 cfs, 405 watts. Would make a
sensational novelty as it stands. Used for
training gunners for the Service. Supplied
in maker’s original packing with spares,
Service Operating Manual, etc. CLYDE
DALE’S PRICE ONLY £35. CAKRIAGE
PAID.

Brand new REFLECTOR AERIAL (MX-137 A
RADAR UMBRELLA). A first-class Trans-
mitting and Receiving Omnidirectional An-
tenna, in original moisture-proof carton with
assembly instructions. 5s. 6d. each

New Ex-R.A.F. BATTERY AMPLIFIER,
A1368. A 2-valve 2-stage amplifier, for inter-
com. and Xmtr. mod. pre-amp. Complete
(less Batteries), in black metal case 7 X 4§ >
4}in. Iinproved version of A1134, HT. 120 v.,
G.B.6 v, LT. 2v. 1ts, 8d. cach.
TRANSMITTER TUNING UNITS. For VIO
conversion. TU3B, 1,500-3,000 ke/s., 19s. 6d.
cach, Black crackle case 17} x 7} > &in
Uunsed but scratched and dented.

All goods carriage or post and packing paid.
Nend now for New Tllustrated Lists, PMease print.

v r AP SUPPLY
CLYDESDALE .o
2, BRIDGE STREET, GLASGOW, C.5.

‘Phone : SOUTH 2706 9.

Visit our branches in England, Scotland and
N. Ireland.

The advance mn Radio Technique offers unfimited
opportunities of high pay and secure posts fur those
Radio Engineers who bave had the foresight to become
technically qualified. How you can do this quickly
and easily in your apare time is fully explained in our
unique handb Engi ing O ities,'’

Full detailn are given of AM.LLE.E,, A.M.BritLR.E.,
City & Guilds Exams,, and particulars of up-to-date
cournes in Wireless Engineering, Radio B8ervicing,
Short Waves, Television, Mathematics, etc,, etc.

We Guarantee “NO PASS—NO FEE"’
Prepare for to-morrow’s opportunities and future
competition by sending for your copy of this very
joformative 112-page guide NOW—FREE,

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dept. 388) 17, Stratford Place, London,W.1

Wireless World
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TROWN Agents for the Coionies.——Applications
from qualified candidates are invited for the
following posts:—
AERADIO mechanicians required by Government
of Northern Rhodesia for one tour of 24-36
months with possibility of further employment.
Commencing salary according to age and experi-
ence in the scale £490 rising to £840 a year.
Gratuity payable on satisfactory termination of
engagement. Free passage. Candidates, over 25,
must have had at least four years’ experience in
radip engineering, including not less than two
years' experience on maintenance and installa-
tion of medium power transmitter and v.h.f.
ground station equipment. A knowledge of ac-
cumulator charging required.—Apply at once by
letter, stating age. whether married or single,
and full particulars of qualifications and experi-
ence, and mentioning this paper. to the Crown
Agents for the Colonies, 4., Millbank, London.
S.W.1. quoting M/N/23675(3B) on both letter
and envelope. [3585
TELEVISION service engineer recuired for
mid-Kent area: prospects of supervisory
position for man with suitable qualifications.—
Give particulars to Box 6071. 13407
HIEF draughtsman required with experience
in electrical instruments and test equip-
ment design; excellent prospects for man with
suitable experience.—Box 5443. [3250
ADIO-TELEVISION service enuineer, experi-
enced, starting £7 p.w,—Write or phone
Ley. 1362 for appuintment to interview.- -Frooms, |
Ltd.. 226. High Rd.. Leyton. E.1 [3383
PECIALITY salesmen required for new mov-
ing coil pick-up with permanent needles:
samples available—sells on test; most districts
vacant; generous commission and expenses. —3132)6(
6090.
ABLE makers require sales representative
with experience in telecommunications and
radio; age 25 to 35 years preferred; superannua- |
tion scheme and good prospects; full particulars
to Box 5438. (3244
ADIO technician, B.Sc. standard.
ments: good general education
training in fundamentals of radio; so
ence; capability for clear technical
Apply Box 6270. )
“IANTED. test gear maintenance engineer for
large manufacturing concern in radar and
radio products; only men with previous experi-
ence and knowledge of this branch of industry
need apply.—Box 6085, [3434
HE Ministry of Supply invites applications
T for a limited number of unestablished posts
in the Technical Class Grade II tor Electronic
and Radio inspection duties in the Aeronautical
Inspection Directorate. i
APPLICANTS, who must be of British Nation-
ality, born of British parents (see detailed
Nationality regulations, a copy of which can be
obtained on application to Ministry of Supply,
Room 432. Adelphi, John Adam Street, London,
W.C.2), should have had sound practical train-
ing and experience, have received a technical
education up to the standard equivalent to
National Certificate (Electrical), have had in-
spection experience in the particular sphere of
manufacture, and have good knowledge of A.I.D.
procedure; duties include inspection and the
supervision of contractors, inspection of all
items handled in the Radio and Radar branch,
both during and after manufacture. Applicants
must be prepared to serve in any part of the
United Kingdom. Salary ranges; £500 (linked
to entry at age 30) to £625 (London); £485
(linked to entry at age 30) to £610 (Intermedi-
ate); £470 (linked to entry at age 30) to £595
(Provincial). Hours of work, 44 nett weekly,
Applications should be made by letter only.
giv?ng full details of age., education and ex-
perience, and the names and addresses of present
and all grevious employers in chronological
order. wit i

Require-
and sound
me experi-
writing.— |

[3581

particulars of the posts held. ese
should be addressed to London Appointments
Office. Ministry of Labour and National Service.
1-6, Tavistock Sq.. London, W.C.1, quoting the
reference K.1.272, Copies only of testimonials
should he forwarded with applications. [3599
VALVE manufacturing company in S.E. Eng-
land require a design engineer with experi-
ence of mercury vapour rectifier valves. |
Graduates aged 25-35 should apply. quoting Ref
No. C.6/234, to Box 6361. (3593 |
TELEVISXON engineer required for factory vro-
duction. area South of London.—Write
stating age. experience and salary required. to
Box No. 126. S. T, Garland Advertising Service. |
Ltd.. 52. Mount St., London, W.1. (3425 |
ENIOR draughtsmen required; must have
) experience in detaihgg radio or electronic
equipment; North London district.—Write, |
stating experience and salary, to Box Ul1522,
AK. Advg., 212a., Shaftesbury Ave., 2.
E‘OREMAN to take charge of transformer
division of West Country manufacturers. |

| Experience of coil winding and assembly otI

transformers up to 50kVA essential, and some
previous executive experience desirable. Give
detalls of experience, with dates, to Box 5435. |
INTERMEDIATE and senior grade draughts-

men required by large radio manufacturing
company in S.E. England: draughtsmen with
experience of development or installation D.O.
work on telecommunication e?uipment are asked
to send details quoting ref. D.0.42 to—Box
a766. 3074

RI224A. 5-VALVE BATTERY SUPER-
HET. A superb ex-R,A.F. receiver covering
1-10 mes. in 3 switched bands. Circuit
employs R.F. stage. Has Muirhead precision
slow motion dial, aerial trimmer, sensitivity
control, reaction control, etc., etc. Operating
voltages 120 v. HT.,, 9 v. GB. 2 v. L.T.
Complete with valves, and BRAND NEW
IN ORIGINAL MAKERS' PACKING. ONLY
99/6 (carriage 7/6).

R 3084 RECEIVER. An ideal unit for con-
version t> a vision receiver, and to assist
intending constructors we supply with each
unit full details showing how this can be
done. Contains valves as fsllows : 2 EF54,
| ECS2, 7 EF50, | VU39A, | HVR2, | EASO,
and 30 mcs. IF strip. BRAND NEW IN
MAKERS' PACKING. ONLY 78/- (carr. 10/-).
INDICATOR UNIT 62A. Ll'he cheapest
way of buying EF50s and a VCR 97 twube.
Besides the tube it contains 12 EF50s,
2 EB34s, 4 SP6ls, and 3 EASOs, in addition,
of course, to shoals of condensers, resistors,
etc, ldealfor a TV constructor. ONLY 89/6
(carr. 10/-, plus !0/- deposit on transit case).
ADMIRALTY TRANSMITTER 7AD,
PATTERN W4832. First come, first served,

with this ‘* snip.” Contains valves types
6V6G, YU I, CV73, and 2 CVé3, trans-
formers, small components, transmitting
gear, etc., etc. BRAND NEW. ONLY

19/6 (carriage 5/-).

INSULATION TESTERS (MEGGERS).
Ex-R.A.F. testers by ‘" Record,” reading up
to 20 megohms at 500 v. pressure. BRAND
NEW. Listed at over £12. Our price is
ONLY £8/10/- postage paid.

IF YOU ARE INTERESTED IN BUILD-
ING A TV you should send for a copy of
the data shcwing how you can build a com-
plete sound and vision receiver from EX-
GOVT. RADAR GEAR. This consists of
26 large pages of circuits, instructions, and
actual photographs of the units specified, and
costs 7/6. The two radar units cost £6/10/-,
the data being supplied gratis, but to intending
constructors who wish to read through the
data first we will credit the cost if the two
units are purchased within 14 days. The
power supplies are derived from a combined
H.T. and E.H.T. transformer costing £5/10/-,
but if this is purchased with the radar units
the total cost is £11/10/-, showing a saving
of 10/-. Other small components not in the
radar units are conveniently listed to enable
constructors to see what they have available
from their own stocks, but we can supply
everything. As a guide, the cost of these
additional components is £6/7/4, including
speaker and control knobs, therefore bringing
the total cost to under £18. When ordering
by post please add 12/6 carriage, plus 10/-
deposit on packing case.

C.W.0., PLEASE, S.A.E, for lists.
U.E.l. CORP,,
THE RADIO CORNER,
138, Gray's Inn Road, London, W.C.I.
TERminus 7937

Open until | p.m. Saturdays, we are two
mins. from High Holborn, five mins. from
Kings Cross.

ihe;:éggglﬁsmdering Instrument

Designod for Wireless Assemoly
and Maintenance.

Working temperature reached in 1} mins,,
consumption 25 watts, weight 2} ozs.
Supplied in voltage ranges from 6/7v. to 230/250v.
% diam. Copper Bit (standard model) 22/6.

{” diam. Copper Bit 25/
Replacement Unit Bit Elements available.
British and Foreign patents.

Sole Manufacturers:

ADCOLA PRODUCTS LIMITED
Alliance House, Caxton Street, London S.W.I
Write or Phone: WHI. 0030,
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THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

|

Passing Examinations ‘
Becomes a

MATTER of COURSE
when it's

A B.N.R.S. COURSE

City and Guilds, A.M.LE.E.,
A.M.Brit.l.R.E., P.M.G. (Theory),
also the most comprehensive
Course available anywhere on
RADAR & Radio Aids to
NAVIGATION

5ix months' trial period without
obligation to continue

Write for free bookiet to :—

STUDIES DIREOTOR
BRITISH NATIONAL RADIO SCHOOL

66, ADDISCOMBE ROAD, CROYDON J}i
Phone : Addiscombe 3341 i

|

SERVICE ENGINEER’S
. FIRST CHOICE

ENGINEERS !

Whatever Eyonr age or experlence. you must read
“ENGINEERING OPPORTUNITIES".  Full details of
the easiest way pass A.M.I MechE., AMIEE,
AMICE., CITY & GUILDS, MATRIC, etc, on

108 PAGES .o it
ee .’

Courses in all branches
of Engineering —
Mechanical, Electrical,
% Civil, Anto, 5

0, eto., Building,
eto. 1f you're earning
> less than £10a week, tell
g us what interests you
and write for your copy
i of “ENGINEERING |

OPPORTUNITIES » |
‘ today — FREE!

BLET.

hakespeare Hs:
= 17-19, stntlo;d} rlloe.

[{EQUIRED by a firm engaged in the develop-

7o

W

——

ment and design of telecommunications
equipment near Maidenhead:— .
(1) ENGINEERS having degrees in physics or
engineering science with practical experience in
the development and design of v.h.f, or u.h.f.
single-channel or multi-channel radio telephony
equipment. .
(2) ASSISTANTS with practical experience in
assisting in the design of such equipment and
the assembling of parts. Salary scale with
ahnual increments and pension fund.—App'y in
writing Box No. 406, Dorland Advertising Ltd.,
16-20, Regent St., W.1, {3588
ENGINEERING representative for leading Lon-

don automobile radio equipment producers:;
only applicants with sound technical training and
experience in comparable field need apply. ex-
cellent prospects: salary according to experience.
—Box 6066. 3399
INDUSTRIAL electronic engineers required,

Manchester area, for technical representa-

tion installation and service work, higher
National Certificate standard.—Reply, stating
agre,

qualifications exverience. salary required.
—Box 6226. (3550
ALL grades of draughtsmen with experience

of light electrical products required by
large company in N.W_ England for D.O. worx
on switchgear, control boards, fusegear, small
transformers; olease send varticulars quotine
ref. D.0.43 to Box 4767 [3075

RAIJAR service engineers required by London
firm specialising in_marine radar: apoli-
cants should be ex-Army Stafl Sergeants or Navy
P.O. grades. with experience service radar and
»assed long radar course: wood pay prosbects
and travel.—Write Box 6076. 13417

EVELOPMENT engineer required for de-

velopment of electronic control and record-
ing equipment, must possess honours degree in
physics or engineering and have practical experi-
ence, sa.ary accyrding to qualifications. -Brown
Brothers & Co.. Ltd., Rosebank Ironworgs, Edin-
burgh, 13318

ircless World

ELECTRONIC engineer required by prcgres- |

sive company. Central London, for circuitry
development worg: must have had previous ex-
perience in commerce and be up to C. and G.
radio pass standard: applicants over 35 need not
app.y; salary according to exXperience.—Write
Box 6093. 2
JALES engineer, must possess qualifications
») and experience of R.F. cables and ahility
to act as technical revresentative, active man
used to own initiative: part time also con-
sidered.—Write fullest detalls and salarv to
B.B.J., ¢/o Dixons 43. Great Marlborough St.,
London, W.1. 13037
RADIO service engineer, age 25-35 preferred.
fully qualified. smart appearance and accus-
tomed to carrying out instaitlaticn in the home;
tull knowledge of all H.M.V. and Marconiphone
Instruments essential.—Aoply, stating experience
and salary required, to Manager, ‘' His Master’'s
Voice,” 363, Oxford St., W.1. [3442
SENIOR design draughtsman for mechanical
design of television receivers. must have had
three vears’ experience in similar capacity. radio
or television; sa.ary £450-£550; minimum age 25.
WRITE: Personnel Manaser Sobell Industries.
Ltd.., Langley Parx. Langlev Bucks, stating
qualifications and experience. 1341
HIEF engineer wanted for company manufac-
turing electrical measuring instruments
and industrial radio and electronic test equip-
ment; excellent position and prospects for man
with suitable experience; write giving full par-
ticulars of experience and qualifications and
salary required to Box 5444. (3251
'I‘ESTERS required for rad‘o and radar equip-
ment. must have had previous experience
of production test and alignment; technical
ualifications to C and G standard; North Lon-
aon area.—Write, stating experience and salary
required tu Box U.1555, A, 212a.
Shaftesbury Ave., London, W.C.2. {3500
]UNIOR electronic engineers required; must
4 have sound technical background and show
initiative, in particular. in reasoning from effect
to cause: any knowledge of pulse and U.H.F.
techniques an advantage.—Apply in writing to
Langham Thompson & Co., Spring.and
Middlesex. [

Advg..

Laboratories, Stanmore Hill, 3449
DRAUGHTSMEN, senior and junior. reguired
-7 in development drawing office for new and
exvanding ovroiect bv laree manufacturer in East
London area; applicants should have had thor-
ough drawing office training in electronics or
light electrical engineering.—Please state full de-
tails. including salary required. to Box 6064.
POSITIONS available for experienced senior
and junior development and research en-
gineers (preference B.Sc. N.C.)., also experi-
enced draughtsmen for radio, radar, electronics.
speakers. etc.; inspectors. testers repalrers, ser-
vice engineers required.—Technical Employment
Q&e’;\?y. 179, Clapham Rd.. S.W.9. Brixton

I3
. H. HUNT, Ltd., have vacancies for labora-
tory engineers for work on design and

|

manufacture of capacitors; duties will require a |

basic knowledge of power and radio frequency
engineering with a general understanding of
applied physics and chemistry; previous work on

| capacitors not essential.—Write or call, A. H.

Ltd., Bendon Valley,

Hunt, Garratt
Wandsworth, London, S.W.18.

Lane,
{3596

June, 1949
TELEVISION

Manufactured to ** Electronic Engin
eering "' Televisor Specification.

NEW Improved
LINE OUTPUT TRANSFORMERS
[ ]
NEW Improved
SET OF GANTRIES COMPLETE
[ ]
NEW Improved FOCUS COILS

[
All Steel CADMIUM PLATED
POWER AND TIME BASE

CHA SSIS valve-holders, 3 point and
singlesocket and all necessarvy cut-outs

SOUND PANEL CHASSIS
ASSEMBLY, fitted with screens,
valve-holders, formers and dust cores.

VISION PANEL CHASSIS
ASSEMBLY, fitted with screens,
valve-holders, formers and dust cores.

9" C.R. TUBE SUPPORT for
mounting on top of Gantry Assembly

9" CREAM MASKS.

5, SHAKESPEARE RD., FINCHLEY, N.3
*Phone : FINchley 2188

YOUR METER DAMAGED ?

Leading
Electrical
Instrument
Repairers
to the
Industry.

Repairs by skilled crattsmen to all makes and types
Vol 8, A ier M T
meters, Electrical Th 8, Recording lnstr
Synchronous Clocks, eto. 14 days’ Service—for speedy
estimate send defective instrument by registered post to:

-
L. GLASER
SCIENTIFIC & ELECTRICAL INSTRUMENT REPAIRERS
341 CITY ROAD, E.C.I.
Tel. Terminus 2489

o
o8t

, M

POST RADIO SUPPLIES

OFFER EX STOCK

COPPER INSTRUMENT WIRE.
ENAMELLED, TINNED, LITZ
COTTON AND SILK COVERED
Most gauges available,

B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.

Latest Radio Publications.

Send stamped addressed envelope for com-
prehensive lists. Trade suppiied

POST RADIO SUPPLIES

33 E.4.

Bourne Gardens, London
'Phone : Clissold 4688
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INDICATOR UNIT TYPE 62, Contaius 20 valves and

a 6in. cathode ray tube Lype VCRS7 (short persiatence.)

Valve line up: 16 8P61; 2 EA30; 2 EB33; dozens
ta 1

of other

, colls,

crystal, 16 pot'n eters, ete. Totally enclosed in metal
cahinet, size 18in. x Bjin. x 1lin, \eighkt, 40 Ibs.

LASKY'

d hlack with coloured control knots.
S PRICE 59
/¥ Carriage 7.6 extra.

SPEIAL MAY OFFER, NEW PURCHASE :
16 VALVE AMERICAN RADAR RECEIVERS.
b LY.,

4 Switch selected R.F., channels, 16-2 M
frequency 1050 Keis.,

line up:

G8AT7; V

band width 60-45 . valve
I each of 5U4;
691,7. Contains

6B4; 463

R150 ; 75 6HG; 63NT

power supply for 4 Gio. cathode ray tube with 400 c.p.8.,
iransformer. Also a host of useful components,
Totally enclosed :n metal cabinet, black crackle finlsh,
size 19in, xBiin, x7in. Weight 30 1bs. DO NOT

DE

Pt}
LASKY®

BRAND

ORDER AT ONCE TO AVOID DISAP-

ENT.
S PRICE !

59' 6 Carriage 5/- extra.
NEW AND UNUSED EX-GOVERNMENT

CATHODE RAY TUBES. TYPE VCR97, 8in. SHORT
PERSISTENCE. Each tube is fully guaranteed and ia

tested before despatch. €

ined in apecially sprung

wonden transit ease. CHARACTERISTICS : heater
4 volts, 1 amp., H.T, 2,500 volts maximum.

LASKY'S PR'CE 35

E.H.T. TRANSFORMERS, for the VURST Cathode
Rav Tube, and 1355 Receiver. RPFECIFICATION

Primary

™ Carriage 7 6 extra,

200/250 volts 50 .. Secondary

volte at 4 m/a., 4 volts at 1.1 ampa, and 4 volta (centre
tapped) at 1.5 amps.

LASKY'S PRICE 35/_

RADAR

Post | 6 extra.
RECEIVER TYPE 3084A. BRAND NEW

AND UNUSED IN MAKER'S WOOD TRANSIT CASE.

Specifications: 14 brand new valves, 7 EF50

VRI36
1 VI507

80 volt A.C. motor uxed for aerfal awitchi
panel tuning control, ete.  With little mac

1 VRIZ7; | EA50; 1 HVRZ; 1
Dozens of useful components, incbuling
R, front
ration

this will nake an i-deal 2 meter receiver. Al suitahle
for television conversion. Totally enclosed in metal
case, Aize 18im.x siin. < 7iin. Weight wher pached

40 Ihs,
(f 8o rey

LASKY'

Qend 24d

We will exchange the 2 VRIsG's for EF50'n

uired).

S PRICE 75 /_ Carriage 5/- extra, in
;= wood case (case incl.)

.stamp w th ynur name and address tn bhlock

lettera please) for a copy of our current monthiy list of
Ex-tiovernment bargains, the Lasky's Radio Bulletin,
hy retarn.

LASKY'S RADIO

370 HARROW RD. PADDINGTON, LONDON

Opp. Paddington Hospita |
Telephone : CUNI:IPINGHAI 5'979 AL

Hours: Mon.-3at. 9.30s.m. to § p.m. Thurs, Halt-day

I

MILLETT & HOLDEN LTD.

BIRCHAM RD., SOUTHEND-ON-SEA, ESSEX

TRANSFORMERS

FOR ALL PURPOSES

COINCIDING WITH THE OPENING OF OUR
NEW FACTORY WE ARE PLEASED TO
PRESENT OUR NEW RANGE INCLUDING
H GH-VOLTAGE VIBRATOR, NEON LIGHT-
ING, ELECTRONIC & INDUSTRIAL TYPES.
IN ADDITION WE ARE PLEASED TO
QUOTE FOR YOUR OWN REQUIREMENTS.

EVERY
FACTU

*M & H' TRANSFORMER 1S MANU-
RED BY MOST MODERN METHODS,

FULLY VACUUM-IMPREGNATED &
GUARANTEED

IF YOU ARS INTERESTED IN TRANS-
FORMERS, WHY NOT LET US HELP YOU ?

v~

JLECTRONIC engineers oreferablv with fac-
tory experience are reauired by works situ-
ated on the Treforest Trading Estate near Car-
diff. Knowledge of the basic principles of design
essential: salary £350-£500.—Full details _of
training and experience to Box 6065. 96
LABORATORY assistant, with experience or
interest in electrical instruments or radio
required for electronic work; Inter. or Nationa!
Certificate standard expected.—Apply to Secre-
tary, British Rayon Research Association
Bridgewater House, Whitworth St.. Manchester
PPLICATIONS are invited from engineering
Py and physics graduates by the Research |
Laboratories of The General Electric Co., Ltd.. |
East Lane, North Wembley. Middx., for work on
telecommunications equipment and radio navi- |
gation aids; details of age. academic record and
experience should be sent to the Personne!
Officer. (3515
SSISTANT to service manager of radio
S manufacturing firm required in London
technical radio experience in Forces or with
‘adio manufacturers or arge wroup retailers’
organisation, and ability to deal with correspon-
dence essential; suitable to ex-Service radio offi-
cer of secondarv school educational standard. |
Bcx_6070. ) 13406
YX7IREMEN for radio and electronic apparatus |
required to wire from circuit diagrams and
m.dels, various intricate units of television
transmissicn apparatus; ability to carry out
modifications or to build new types from veroa’
instructions or diagrams on'y., and to carry out
stage by stage test and inspection would be an
sdvantage.
VACANCIES also exist for special assemblers to |
assemble frem diagrams and m-dels. components
and sub-assemblies and the abuve equipmen:
ready for wiring; persons able to assist on wiring
will be glven special consideration.—Applica-
tions should be made to Box 6038. (3444
I RAUGHTSMEN are required by the Re-
search Lazoratories of the Genera' Electric
Co.. Ltd.. North Wembley. Middlesex. for work
in the field of radio or telecommun.cations.
vacancies exist for seniors with several years
experience as well as for more jun or candidates |
-APp'.y to the Director, stating age. academic
qualifications and experience. 13005
l{ EQUIRED. technical cost engineer, must have
full experience of development and pro- |
duction D.O.s. tool design and production p.an-
ning; experienced in the complete estimatini for
factory enwaped in the light engineering and
rad'o industry,— Write in confidence. giving full
particulars of experience.  qualifications and
waary required. to Box 6073 (3410
ELECTRONICS laboratory assistant required
Reading-Newbury area, for work on design
and construction of all types of electronic equip-
‘nent; practical experience essential.—Ap3ly in
yriting. giving full particulars, to Manager.
43sociated Electrical Industries Research
Laboratory, Aldermaston Court, Aldermaston
Berks. [346!
ENGLISH ELECTRIC Co.. Ltd.. Stafford. re-
quire urgent.y electronic draughtsmen ol
111 grades for research development and produc-
vion drawing offices: experience in this_field
:ssential; good conditions and prospects.—Please
quote Ref. D.0.53 when sending full details to |
Central Personnel Services, English Flectric Co.. |
Ltd.. 24-30. Gillingham $t.. London, S.W.1.
AN interesting vacancy exists for honours
degree physicist or electrical engineer to
‘ake charge of instrumentation developmen’
work on industrial electronic equipment in Mid-
'ands: preferably 28-35 years o'd with previous |
experience and a capacity for leading a develoo- |
ment team.—Please quote Ref. 232 and send
full details and salary required to Box 6105
SOUTH Coast firm require laboratory assistant |
b for experimental work concerning high- |
frequency characteristics of capacitors and in-
ductors ‘relative to interference suppression:

| capable of work.ng on own initiative, knowledze

of gmeneral electrical engineering theory and |
practice desirable.- -Write. staling age, experi-
ence and acceptable salary required, to Box
6175. (3530 |
‘"HE FAIREY AVIATION Co. Ltd.. Hayes
Middx requires engineers with experience
of electro mechanical servo mechanism contro!
circuits or auto-pilot design for research divi-
stons U.K. and Australia; applicants should be
capable of undertaking research and develop-
ment work on the above; university degree or
equivalent an advantage..—Apply to Personne!
Manager. 13369
RADIO engineer designer with experience of |
. research and development laboratories, de- |
sign and production drawing office and model-
making departments; must have initiative and
‘deas to take comnvlete control of designs and
development departments of radio and light en-
gineering factory; location London area.—Write
in confidence. giving full particulars of experi- |
ence. qualifications and salary required. to Box |
£074. 13411
LARGE electrical engineering firm in South

London with international connections, has
vacancy for responsible senior design engineer:
applicants must have first-cluss experience in
developing 50 cycte und A.F. electronic equip-
aent to production stage and a feeling for light
mechanical designs; University degree preferred:
very interesting permanent appoinrment. state
age and salary required. —Box WW80, L.P.E.
110. St. Martin's Lane W.C2. 13426

Advertisements 75

Highe Class '

* Use DENCO " MAXI Q" COILS High ' Q" with
miniature size,

There is one for all waveban.ds from 3.6 to 2,000
metres.

Wound with Litz on Polystyrene. Formers with
aljustable lron Duat Corea— Aerial, HLF., or Oscillator
types available, 465 K C or 1.6 mfe.

Prices—Chassis Mig.. 3/9 (with React., 4/9), or Pin
Base type, fits Octal Valve Halder, 4/« (with React.

5.y,

HOME CONSTRU&'{%RS TELEVISION

* A uew cowmplete Kit ol Parts for the building
of a high definition, vision acd found Televisjon
Receiver, using a 9in. CRT and with power supply
for 200-250 volt AC maius.

* Employs recently developal circuits and com-
ponents including line fly-back EHT/output
transformer unit, ready misembled. Vision
section has 3 RF stazes, lletector. Noige Limiter,
and Video Amplier.

* Stitable for wse at all diktances within the
service area of the station.

% The new miniature high vlope B7G pentode
valvesare usedin KFand videcstages, etc,, a totai
of 17 valves.

* Circeuit, layout and instrucGonal data supplied
with each Kit.

% All valves and CRT, chassi, ete,, are included
(Loudspeaker and O.P. Tranadornier excluded).
Price complete, £38 (P. Tax £8/11'-).

% A similar Kit to the abave iucorporating a
1zin. C.R.T. will be availabl- late June at an
addltional cost of approx. £4,6/-.

The following units will be wuvailable for sale
separately, each eomplete with Circuits, Layout
and Instructional Data,

+ DTK3/RF. Outfitconsisting ofallcomponents,
valves and %in. C.R.T., for vision and sound
sections up to the detector stages, including
drilled sub-chassis,

Price £14/15/- (Tax on Valves, ete., £3/16/7).

+ DTK3/TB. A similar out'it for time buase
cireuits  including  ready assemhled tiy-back
ENT, video amp.. sync. separstor, detlector and
foctn asseintlies and main chassis.

Price £15 5 - (Tax on Valves. 19/9).

* DTK3/PS. Cmuplete Power supply outfit
(excluding EHT whith ir part of line output
cireuit) consinting of all compoagents and rectifier
valve: output 310 v. 225 Ma. and 6.3 v. 7 a.
(rect. heater winding also),

Price £6 7 6 (Tax on Vaive, 3,3).

Mains INTERFERENCE FILTER. 4 6. Other avail-
able Denco Productsare licted in a ost comprehensive
and detailed Catalogue. Price 9d.

EXPORT AND TRADE ENQUIRIES INVITED.

DENCO DISTRIBUTORS LTD.,
1165, FLEET STREET, E.C.4.
Tele : CENtral 5814 ¢nd 2280.

RADIO UNLIMITED

** Return of Post'* Mail Order Service.
16, CARNARVON ROAD,
LEYTON,LONDON,E.I0.

Annoance the following new fines :—

Radiogram Chassis.

A.C. mains, 3 waveband, 5 valve superbet.

Large attractive dial, Volune, Tone, Gram

switching, ctc. Complete with 8in. P.M.

speaker. 12 gns. inc. tax.

Amplifier Chassis.

A.C. maine, 3 stage awmplifier, for Mic., Gram

and Radio.  Cowplete witl  Riu. speaker,

6 gns. l.ocal ~tation Tuner, 17/6 extra.

A SOUND PROPOSITION.

» Vorlexion ' 12 v. D.C..230 v. A.C., Mobile

t5 watt awplifier, £28. Descreptive literature

on request.

June catalogue now ready. 1d. stamp please.
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I. R s' FOR SANiGAtL}{\oi leSTON. Ltd., 1hawe two vac%ncles
4 n their instrument sales correspondence
pROMPT&EFFICIENT section; applicants should have had & good NEW 2-.GANG TUNING CONDENSERS, ‘70“’;
_ general technical training with some specialia- || tnoioal 0015 ub) by femous Beie wsker, 501
tion in electrical measuring apparatus; the: Rl o A -
SERVICE should be capable of exp%ess?rfg themselve); :“gh' “\5"' “'"'l’le' ‘1%""’ d“".'l l‘"‘l"l"\'.'(';“‘.'"'("’s“""' “:'
clearly and concisely, both in conversation and ong.  Normally » avatlable iUl geach

~ CASH or EASY TERMS [ correspondence.—Appiications should be sent in inc. postage.
e strict confidence to the Employment Manager, 3-GANG TUNING CONDENSERS, 470 pF., famous

ARMSTRONG All-Wave CHASSIS Sangamo Weston Ltd., Great Cambridge Rd.. make. Ceranic insulation. Frame 23in. hi Ll
Various Models availab le. Enfield, Middx. (3054 w,ige,i:lliu.dﬂ:p. Standard }in. diam. shaft,2{in. long.
ESIGNER draughtsman required by Airmec » 1nc. postage,

D Laboratories, Ltd., Cressex, High Wycombe, NEW PAPER FILTER CONDENSERS, 5 uF. 600 volts
for work in the fleld of radio and telecommuni- D.C. working at 71° C. (stand higher in normal tem-
, . | cations equipment; applicants should have served perature). Fanous British make, individually tested
Goodman's Standard 12" Speaker ,, £8 15 0 | a rec.gnised apprenticeship in light engineer- and leak-free. 4}in. high (plus terminals #in.). 4in

Goodman’s ** Axiom Twelve ** Speaker Unit
Cash price :8 8 0

ing or have equivalent shop training, also ‘ vide, 2in. o (plus fixi X in, ch side).
Avo N!a!er Model 7 o ow £19100 academic qualifications to the Senior National 8:-iginal"<l-ar;(:flivl'{'\l\':) 10xrm];‘1VG“,K;ncl.";msf:\Mge. '
Avominor AC,DC Meter oow 48100 Certiﬂcgte_ stlanda_rd 1;1 elegtrlclgl t?"g"‘eg”‘;g Despatched immediately on receipt of order and
A or mechanical engineering.—Applications shou N
:::"\;;"I:: ggs;l;ars!&e!eru“ e £I§‘I: g | }’f Tade I riting, sta:jing age. acaden:jlc W;{.}' ' remittance, but burry !
, Comp ooo cations, experience and salary required. to the |
Collaro Radiogram Units—various models, | Personnel Manager. (3593 | ;N |R2£6:.Ess IZUZPL!ES hUNLIMI:TEg'
- — ARGE_ company operating in West Africa 64- (o] hristchurch Roa
GOODSELL-WILLIAMSON High Fidelity ! L require ﬂrst-classp practical engineer, aged , ' !
AMPLIFIERS | not over 30 years, to take full res onslbilltyl BOURNEMOUTH, Hants.

| for servicing domestic radio, refrigerator.
Diesel injection equipment, and allied lines
| throughout their territory; good commencing
salary. furnished quarters and medical attention

Specifications of all the above on request.
Please write for our EASY TERMS,

rovided ‘at company" expense, first-cla:
PERSONAL ATTENTION TO ALL ENQUIRIES | passage paid out and back, whn sdequmry aass | ELECTRONICS
| arran;,;emem}f; this posilnlion offers eﬁ(cegent pros-
pects to right man willing to make his career | ... —
in West Africa.—Applications to Service Man- @&
The lONDON RADIO SUPPLY co ager, Murphy Radio, Ltd.,, Welwyn Garden [%:l'byl

Est. 1925 Herts. LTD.

RITISH company, operating in Brazil, re-[
BALCOMBE, SUSSEX B quires 2 coll plant superintendent for an CRANMER AV. EALING.W IJ.J
extensive toll network of voice and carrier fre- |
quency telephone circuits serving large and small Transtormer and Coil Manufacturers to the T.ade
" | towns in_an area of 200,000 square miles: can- | Telephone: EAling 568

didates should be about 35 vears of age. should

have an engineering dezree or equivalent. and | — — e —_—
wide telephone experience. the pro-
R E I_AY s vides for three years of service with four months THE Q5R9 HIGH PERFORMANCE AERIAL
| qi"leravetb andbmlll_bex permanent for a man of FOR BETTER TELEVISION.
for A.C. and D.C. || (e’ Giamas, apility: '.zbf;d""si'ﬁ??.fs%ri&'ﬂlee"gfﬁi Folded dipole, multielement design ; executed
2 VA Coil consump- [ | didates only should write. glving personal par- || in high duty alloy, provides wide bandwidth,
X D 60. ticulars and full details of education and experi- high gain, low ncise, and results in higher
tion from 2 to 60v ence, to Box W.W.321, at 191. Gresham House, definition and lengeT range.
volts and cested to W E.C.2. _ 13565 % F2 2 Element 5 db gain, 74lbs, weight,
2000 volts, Aerial | A VACANCY occurs with brogressive South Y FD3R. Triple reflector, for low interterence
| 5 Coast firm for practically minded techni- TR 1 . y .
Changeover Relays. cian capable of carrving out tests in connection Y FDIE 3 Element long range, 7} db gaiu.
Mercury Relays, with radio interference suppression and in de- Also available for BIRMINGHAM frequency.
Measuring Relaysand ]| signing and developing suppression equipment EMDO LIMITED, ACE WORKS, STAINES.
8 Rejay: | and other apparatus: applicants should be cap-

Time Delay Relays able of attending to correspondence and other |

administrative matters arising from this work;

. exper.ence in the design and manufacture of
Midger Relay ML/C Ask for leaflers | electrical equipment for the Admiralty will be |

REIWW an added qualification; the post necessitates a

| theoretical knowledge of both electricity and

radio in addition to practical ability and experi-
e ence.- -Applications should state ake, technical FOR
I' o N D E x LT D analifications, practical experience and accept-

Nonrfioeaeers of Golans + le salary and be addressed to Box €067. [3402 | AIRCRAFT

207 ANERLEY ROAD, LONDON, 5.E.20 I .B.C. invites applications for an engineering

a
post in the recording section of research
SYDenham 6258 department based initially at Balham, S.W.12. | MARINE

and probably. after about a year. at Kingswood.,
| Surrey: apolicants must possess a University AND
| degree olr equivalent quqliﬂct?ltiogs 1in eletctlljlcg!
engineering; experience in the design of lig]
ielbe(ité'lcal zm% n‘;ech?nical tequip‘r(n?mman% the AMATEUR
ability to guide development work in the draw- |
ing office and workshops is essential: a know- TRANSM'TTERS
| ledge of music will be an advantage; the success-
ful apolicant will be employed on research and ALL LOW TEMP. CO-EFF. CUTS.

development work in all aspects of sound re-

FOR RADIO VALVES ] n allas . 8
efectronic “tecnmique s “essentiat: “smeic sor. | BROOKES CRYSTALS LTD.

Jost a selection trom our Clearance Price List issued J | will be afforded for initiative: the salary is in

each month. List available. a grlade wit’h ;Grér&ual increments o% £3l(l) at?d a || 10, STOCKWELL ST., GREENWICH
maximum o per annum. — Apnolications

SPEAKERS. P.M. 5in., 9/6; 6}in, 10/6 ; xin,, ‘stating age. qualifications., details o? past and GRE. 1828 LONDON S.E.l10.

14/6 ; 8in. with traneformer, 17/a. | present emnloyment. should reach the Engineer-

CONDENSERS. Cardboardpak | mfd. 350 v., 1/~ |I’J:%dggf“%‘_sl‘f"“fi’t‘{“g’?:‘fgﬁ ’g;;’,:dg?s{}']:‘lm’)‘;’e‘;sﬁ

|
2 mfd. 150 v., 6d, ; 2 mfd. 350 v., 2'- ; 20-20 mfd. £ thi A t. Pl te RD(R) ,
25 v., 1/8 ; nfd. 50 v., 18 : 50 nfd. 12 v., 6d. + ance of this advertisement. Please quote 5
50 mfd. 50 v., 2/4. Alumiuium Cans Standard Pak. .B.C. invites applications for an engineering OLDCHURCH LABORATORIES
8 mid v, 2/ ; 8-Bhnfd. 450 v,, 3/4. Aluminium post in the audio frequency section of Announce .
. 4 mfd. 450 v., 2/8 ; 16 mfd. 450 v., research department based initially in Balham. The “ LABCHURCH 1"’ A.C. Superhet Design.
3 : 450 v., 4/8 ; 8-8 S.W.12, and probably, after twelve months, at Three Circuit and Layout Blueprints with Iust ruction
11. Miscellaneoua. Kingswood, Surrey; candidates must possess a Leaftet covering 3 i ** wuperhet chaasix
LooL02 : University degree or equivalent qualifications design, incorpora ile, This is a sound
401 mfd. 1,000 ihn elecn:ji_cal erllsineeringi or physics and’ n}l}ust and practical design of good performance without
YAXLEY TYPE SWITCHES. 2 wav 4 pote, 24 : | Qticime o knowleaue of slecrloal mepstrer | | Povecesssry frilie - Complete Dta 764 Post iree.
2 way 6 pole, 2/6 ; 3 way 3 pole 2 hank, 2 - ; 3 way ments, measuring instruments, and experience in TELEVISION AND 0SCILLOSGOPE
3 pole 3 bank, 3/- ; 4 way 3 pole, 3/-, microphone and loudspeaker technique is essen- EXPERIMENTERS X
GARRARD AUTO-CHANGER A.C. TYPE Rgss, || tial. while musical ability would be of great (|~~~ EMN.T. Transformers 37,6 plus 1 6 post
pltys 10fu, and 12iu. mixed records. £1511 5. | advantage; preference will be g“’en to a candi- 2000v. at & w.a. v, CT.—2a.  4v. C.T.—2a,
) date with the ability to guide development work || A First-clasa couponent which has passed the moat
EAR 'PHONES. 2,000 oluw, 7'8, | ilnlme dradwmg of{iceband wolrlé(sjhops; 'I?e success- | ?;Bmge:lvl.l!:elut'_:-.'m-',(um\. at 1§ m.a. dv. at 2a, CT,
I ul candidate will be requir to take part in =y Ao )
Clbiclasl BN WE3) 385 ol el | research on microphones and loudspeakers and 1155 Receiver
ENAMELLED WIRE. 4 oz. coils, 24 swg., 110 ; all other aspects of audio frequency research A few in wond condition, Aerhd tested £8/10/-,
206 awg., /=i 28 and 30 ewg., 2/1; 32 und 34 wwg,, || and development; the salary 1s in a grade with || plus carviage,
2/6. annual increments of £40 and a maximum salary Just Arrived

of f%% per al&n?nﬁ‘—.t\tppuct:uong. statlns{ age |
qualifications, details of past and present em-
Fl%yment. Osgiould r’;achd m%i Eng}l{neerlnglgséab- | aud B"::"' 1(:: MhD ISMORE
ishment cer, Broadcasting House, London. | A .

34, BOND STREET, BRIGHTON. | W.1, within seven days of the appearance of 52, Oldchurch Road, Chingfo,-d"EA_
| this" advertisement, 13454 |

VALVES, Moat types available 10,000 stocked. Ali

The one and only ' Muirhead '’ Drive, Ex-Govt. New
new, at official B,O.T, prices. Valve list avallable,
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MIDLAND INSTRUMENT Co.

FOR GOVT. SURPLUS STOCK, ETC.

B.P.L. INSULATION TEST SETS, 5,000 v. A.C. or
D.C., consists of three transformers, H.T, rectificr,
magic eye leakage indicator, 3in, scale m c. 0:5,000 v,
meter, instrument rectifier, variable voltage control
resistance, H.T. maine and test switches, fnses, ete,
in metal case 13iu. x 10in. - 10in., with te t leads
but legs prode., operatea from 2014250 v. A.C. wains,
used, otherwise in perfact conditjon, bargain, £7/10/-,
plus 10 - earriage.

U.S. ARMY FREQUENCY METERS T§-89/AP, covers
341 to 1,000 me s with high precision cavity, snitable
for amateur bawd 420 466 me ., 341 to 700 wc’s.,
limitsof | e g., 700t 0 1,000)imitsof 2me’s.,indicated
on veeder connter, 4}in. x din. square pan: 1 mte.

0 £0 200 microampere mieter with 31in. scale, stul aerial,
erystal valve, ete., ete., in gmart crackle Hnisk metal

case, 22in. X 6in. x 5ih., calibration sheetr in hingsd
trame, also transit case, brand new unussd, 70/,
carriage 10/-.

BURGLAR ALARMS, closed circuit type, embodies
200-ohm drainrelay, hholding (uon-returncostacts),
also 4-ohm setting winding and heavy alarm circuit
contacts, press button setting switch, closed cirenit
test lamp indicator, nnset to set changeover awitch, in
very amart and attractive grey finish metsl wall
fixing cases, 7in. x 4iin. x 3in., with side fitting
plugs for closed cirenit and hattery connections,
operates from 6 to 12 v. battery, alao 6to 12 v alarm
bell (not supplied), auperior to those now selling at
£5 and over, brand new, 30'-, post 1/-, with all in-
structions,

BURGESS MICRO SWITCHES, ideal for using with
above burglar alarms, 1/6, post 3d., four different
types, 5/, post 9d.

EVERSHED & VIGNOLES insulation and con!inuity
test * MEGGERS,'’ 100 v. pressure, twin scak:, zero
to 10 meg. and inf. insulation and 0 to 10¢ ohms
continuity, in the standard grey aluminium cage,
condition as new, £7/10/-, post 1/4,

Our new June/July lists available shortly, hundreds of
new items, send S.A.E, for a copy when availible.

MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel. HARborne 1308 or 2664

THESE ARE IN STOCK=m

The Radio Amateur’s Handbook.
A. R, R. L. 1949. |5s. 6d. Postage Is.

Radio Valve Data. Compiled by the Wire-
less World, 3s. 6d. Postage 3d.

By

Vade Vecum 1948 Edition, 2 vols. By
P. H. Brans, 19s. Postage 9d.

Microwaves and Radar Electronics. By
E. C. Pollard & J. M. Sturtevant. 30s,

Postage 9d

Electronics Circuits and Tubes. By Crufts
Efectronics Staff. 45s. Postage 9d.

Radio Upkeep and Repairs. By A, T. Witts.
7s. 6d. Postage 5d.

Radio Engineer’s Pocket Book.
Camm. 3s. 6d. Postage 3d.

Television Receiving Equipment.
W, T. Cocking. 12s. 6d. Postage 5d.

Newnes Television Manual. By F.). Camm.
7s. 6d. Postage 5d.

Principles of Radio Engineering. By R. S,
Glasgow. 30s. Postage 9d.

By F. L

By

Electronics for Radiomen and Elec-
tricians. Coyne Electrical School. 22s. éd.
Postage 9d.

The Amplification & Distribution of
Sound. By A, E. Greenlees. l6s. Postage
6d.

Motion Picture Sound Engineering. 35s.
Postage 9d.

A Modern Home Built Televisor.
tronic Engineering. 2s. 6d. Postage 2d.

We have the finest selection of British
and American radio books. Complete
list on application.

THE MODERN BOOK CO.

(Dept. W.6)
19-23, PRAED STREET, LONDON, W.2

Elec-

Wireless World

<‘NGINEER required to take charge of small

%4 laboratory engaged on research and design
for production of electro acoustic apparatus,
essential oqualifications, (1) exverience of de-
sign for production of electronic apparatus, (2)
academic qualifications, and experience of audio-
frequency circuit development, and develop-
ment of electro-acoustic transducers.—App.y
g.ving full particulars of qualifications, expari-
ence, age and salary required to Box A.2489
Haddons, Salisbury Sq., L.ndon, E.C.4.

OUDSPEAKER chief designer required by the |

4 components division of the P.essey Com-
pany, Limited. Ilford, Essex. to take charge of
commercial and Government development and
design of all radio and intercommunication

| sprakers: suitable applicants must have had at

least five years experience of speaker design
and of putting the designs into production.

Apolications. which will be treated in strict
confidence, shou’d state full details of experience
and salary required and be addressed to the
Personnel Manager. (3463

VACANCY exists with Gaumont-Kalee, Ltd.,

Bombay. for a voune. single man with guts
and a thorough knowledze of 35mm picture
projection and sound equipment; job entails con-
stant travelling in all parts ot India and Paki-
stan on cinema equipment service work; suc-
cessful applicant must have capacity to inspire
confidence, appreciation of local point of view.
and adaptability to an environment
European facilities are not always available:
three-year contract: salarv rupees 1.000 to 1.2
per month (£75 to £90). plus generous subsist-
ence and travelling expenses.—Apply Box 6231.
]{ADIO engineer required by firm of radio and

electrical engineers in Kenya, must be
capable of constructing transmitting apparatus
from blue-prints and have experience in the
maintenance of short wave transmitting sets and
modern cmmunication receivers: applicant;
should preferably be Associated Members of the
Brit. I.R.E, or 1.LE.E. and have had several years’
practical experience in this class of work; apnli-
cants must be medically fit. single, and be pre-
pired to undertake touring throughout Kenva.
Uganda and Tanganvika. Air passage to Kenva
would be provided for the person enzazed. under
a four-year contract: salarv £720-780 p>r annum
according to qualifications.—Applications in
writing, with full particulars. to Box 5363. c/o
Whites. Ltd.. 72. Fleet St.. E.C.4. 13514

SITUATIONS WANTEOD
‘ACTORY manager. components, radio. tele-

vision, desires change. young. technical.
energetic, thoroughly experienced all depts.—
Box 6103. [3479
JXECUTIVE, 35, 17 years radio industry.

wishes change, technical dept., manage-
ment, publications. sales-vromotion. works
accountancy.—Box 6102 13478
l ADIO technician, present residing Near

East. 15 years' experience leading position
seeking suitable employment outside Europe:
please write.—~Molnar, Radio Electrical Works.
Famagusta. Cyprus. (3420
OUNG ex-Capt. R.EME.. B.Sc. electrical
engineering, post-graduate apprenticeshiv

in power engineering. experience radio elec-
tronics. seeks proeressive position or partner-
ship, London district: some cap'tal.—Box 6174
ADIO Officer, MN, 33, mrd.. 14 yrs. deep-sea
wide gen. exp. all tipes transm., receptn.,
radar, available immed., keen, willing start bot-
tom if prospects, any branch industry, retail, re-
presentative, publicity, inspection, marine in-
stallation and servicing, etc., pref. Ldn. area
but willing travel.—Box 6087. [3443

AGENTS8 WANTEOD
A.CTIVE representative with good retail con-
Py nections required by electrical wholesalers
and distributors; new proved good selling lines
for radio and gramophone trade, also excep.ional
bargain offers from current stocks; liberal com-

mission and expenses.—Box 6089. (3445
BUSINESS OPPORTUNITIES

EXPORT to U.S.A.

BRITISH manufacturers of h.f. components

already supplying American research labs. and
manufacturers of communication equipment
would consider adding to their American sales
programme further (mainly electronic) com-
;mnems of novel or exclusive design, not manu-
actured in U.S.A. Advertisers would buy and
export on own account (preferably unbranded
articles).—Box 5558 13363

BUSINESSES FOR SALE ANO WANTEO
rIYRADE service business, Wiltshire, low rent.
good agencies, modern van, P.A. equipment

and comprehensive stock, about £1,500 incl.-—Box
57, Parrs, 121, Kingsway, London, W.C.2. 3419
ADIO sales/service, contracting and irade
service, . Lond., excellent shop and
pasition, superbly equipped, rent £70 p.a., estab-
lished concern, excellent profits; £1,650 a.a.:
agents invited.—Box 5468. [3326

PATENTS

| PIVHE proprietor of British Patent No. 567,462

entitled ‘' Electronic tube,” offers same for
licence or otherwise to ensure practical working
in Great Britain.—Enquiries_to Singer, Ehlert.
Stern and Carlberg. 28, o
Chicago 3. lllinois U.S.A.

where |

|

Jackson Blvd.. !
[3392

Advertisements

77

931A PHOTO-ELECTRIC CELL AND MULTI-
PLIER. Brand new and guaranteed. Atner-
can R.C.A., only 30/-cach.

BATTERY ELIMINATORS. Brand new,
manufacterer's sorplu Input 200,250 v.,
output 60, Mk or 120 v

4 amp.

30 m/a., and 2 volt
In crackle finish box, only 45/,

D.C. AVO MINOR. irand new and boxed,
but slightly =oiled, only 58~ each. Limited
quantity. Not Ex-Govt.

PAXOLIN SHEEY. 1iigh grade, polished

tinish.  Sizes 19in. » 12}, x 1710in., 2/9
sheet ; 124in, x 124in. 1/10in. 2 = sheet,
only. If ordering by post, minimum lots of
6 sheets plcase,
U.S. ARMY MIDGET LIGHT-WEIGHT
HEADPHONES. 200 ohms, resistance.
Suitable for deaf-aids, ete. Brand new and
boxed, 7,6 pair ouly.
VCR97 C'R TUBES. Vlcase note we are still
able to supply these iix-Govt. Tubes, brand
new and guaranteed. Each tube is tested
for Television suitability pnor to despatch.
Price 35/- cach, plus 7/6 registered carriage
and packing. Black rubber masks are in
stock for these tubes, at 3,6 cach,
6in. ENLARGING LENS. Owing to a large
purchase of these items, we are now able to
supply at 25/- only, plus 16 carriage and
icking,
PECIAL OFFER. P.M. SPEAKERS.
leading manufacturers
10/-; 5in., with Trans., 12/6;
Trans.,, 12/6; tkin,, wi i ,
gin., less Trans., 15,=; 8ii., with Trans,
21/~ ; 10in. with Trans., 2§,-, etc., etc,, and
the new Truvox filin. Water Speaker at 25/-,
less Trars.
METER DISTRIBUTION BOARDS. Com-
orising 0-300 v, M.1. Meter, 3}in. AC/DC
Input Plug and Socket, 3 Cutput Sockets,
2 porcelain fuses.  Total sie 12in. X 6in
Brand new and individually boxed, 22,6
romplete.
R.3084 RECEIVER.
2E

By
1., less Transiormer

Incorporating 7 EF50,
2 EF34, 1 EC52, 1 VU39A, 1 HVR2, 1 EA50,
plus 30 mefs. LF. Strip. Guaranteed abso-
iutely brand new in maker's criginal packing
case, 75 -. (Plus 10/- carriage and packing.)
This receiver is ideal for conversion to vision
receiver.

Send stamp for current Camponent List,
Probab'y the most comprehensive in the trade,

5, HARROW ROAD, LONDON, W.2

PADdington 1008/9
=

g
o\)‘ “\‘ ‘xo\

WITH NAPP MAINS
INTERFERENCE SUPPRESSOR

An e¥cient screened unit of 1st class construct
ian, Double Choke, High Voltage Condensers,
Fused Terminal Connections, suitable for Radio
Raceivers and small Electricai Appliances,

Complete with Instructions {8/6
Truders' and Factors’ Enquiries invited

The COVENTRY Company
191 DUNSTABLE ROAD, LUTON

ot

Phone: LUTON 267/ @«
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HILL & CHURCHILL LTD.

BOOKSELLERS

SWANAGE, DORSET

Available from stock

The Radio Amateur’s Handbook

(ARRL) 1949.....ooernrnnnnnnrann. 16/6
vields and Waves in Modern Radio—

Ramo and Whinnery .................. 33/-
tnside che Vacuum Tube—John Rider 30/-
Servicing by Signal Tracing—John

M oviiiiiiiiereirienie v eeae e cenees 25/-
The Oscillator at Work—IJohn Rider 1716
Frequency Modulation—John Rider... 12/6
Radio, Television and Electrical

Repairs—Roy Norris .................. 10/6
Practical Radio Reference Book—Roy

OFFIS  iiiiiiiiriineernneerraneernsieenns 8/6

Postage Extra.

CATALOGUE ON APPLICATION

| TECHNICAL TRAINING
A.M.I.E.E.A City and Guilds_etc.. on ** No Pass
| o Fee " terms. over 95% successes: for
full details of modern courses in all brafiches of
electrical technology send for our 112-page hand-
book free and post free.—B.1.E.T. (Dept. 388A).
17, Stratford Place. London, W.1. {6270

TUITION
THE British National Radio School

OFFERS you a career.
WRITE to-day for free booklet describing our
wide range of training courses in radio. Radar.
telecommunications, principles, mathematics.
physics, and mechanics; correspondence and day
classes for the new series of C. & G. examina-
| tions; we specialise in turning ** operator " into
* engineers,”’ and for this purpose our ** Four
Year Plan ™ (leading to AM.I.EE. and
AM.Brit.I.LR.E.. with 9 C. & G. Certificates
as interim rewards) is unsurpassed; our *' guar-
antee has no strings attached.’’—Studies Direc-
tor. B.Sc.. AM.1.E.EE.. M.Brit.I.R.E. 66, Addis-
combe Rd.. Croydon. Surrey, 6811

ENGINEERING careers and qualifications.

|

June, 1949

MORSE CODE
TRAINING

There are Candler
Morse Code Courses

for
BEGINNERS AND
OPERATORS

Send for this Free
“BOOK OF FACTS”
It gives full details con-
= cerning all Courses.
THE CANDLER SYSTEM cCoO.
(Room 55W), 121 Kingsway, London, W.C.2
Candler System Co., Denver, Colorado, U.S.A.

TrATEE
BOOKAFACTS
Bain Cpovaters

BOTH Government and industry have an iced
ar%Tem hasised that young men with technical
knowledge and qualifications must receive every
chance %o rise to the highest positions within
their capacity. in post-war eng.neering an_d
allied industry; write to-day for '* The Engineer’'s
Guide to Success '—200 courses free—which
shows you how you can become AM.LEE.
AM.IMech.E., AF.R.AeS., etc., and covers all
branches in radio, automobile. mechanical, elec-
trical, production, aeronautical, etc. .

THE Tgchn()loglcal Institute of Great Britain.
82. Temple Bar House, London. E.C4, (1776

IRELESS officer's attendance and postal

| courses.—Wireless Sch., Manor Gdns.. N.7.

Country Planning Regulations |
The last batech of

finished.

mediately.
review, page 103.

arrangewment,

Time Limit fixed under Town &

Domestic
Reflector Type Corner Horns to be
made at this address ia practically
Price in the white,
£47-10-0 ex-works, order im- |
Re units see March |

VOIGT PATENTS LTD., |
1S, SILVERDALE, S.E.26
Owiug to Mr. Voigt's ill-health,
demonstrations only by epecial

PHOTO-ELECTRIC CELLS

Talking Picture Apparatus
Cacalogue now available

RADIO- ELECTRONICS LTD.,
St. George's Works, South Norwood,
London, S,.E. 25

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR. SHEET TUBE, STRIP WIRE.
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application
London: H.ROLLET & Co., Ltd. Liverp'l:
6, Chesham Place S.W.l. Kirkhy Estate.
SLOane 3463 SIMONSWOOD 327113

WE OFFER
A large range o used and new Tes.
Equipment, Converters, Recorders,
Amplifiers, Motors, Transformers,etc.

All guaranteed and at very attractive
prices.

We buy good modern used equip-
ment of all types for spot cash,

UNIVERSITY RADIO LTD.

22 LISLE STREET, LONDON, w.C.2.
Tel. : GER 4447 & 8582.

ADIO training—P.M.G. exams, and LE.E.
| { Dip'oma; prgspectus free.—Technical Col-
| lege, Hull. [oel1
“7 ELL-KNOWN

engineer-lecturer (university
graduate, AAM.ILE.E

.)_has limited number
of vacancies for C. and G., A.lL E.. etc.:
first-class individual postal coaching in radio,
telecomms., maths.—Box 6158. 3488

.M.I.Mech.E., A.M 1.E.E.. City and Guilds,
A etc.. on ‘* No Pass—No Fee " terms, over
95% successes; for details of exams. and courses
‘n all branches of englnerlni. building, etc..
write for 103-page handbook—free.—B.1.E.T.
(Dept. 387B), 17, Stratford Place. London, W.l.

EW  comp:iehensive system of tuition.

Matric., Special Entrance, First

TOROIDAL DECADE INDUCTORS

Accuracy ;",—LOW FIELD—!NEXPENSIVE

TDI 11.] ys. 50-2,000 cps.
TD2 I.11 Hys. 2,000-50,000 cps.
TD3 0.1l ys. 10,000-300,000 cps.

Other Units produced to special order.

LYNCAR LABORATORIES
29, Camborne Rd., Morden, Surrey.  LIB. 3247

TELEVISION RECEIVERS
SCANNING and FOCUS COILS
TIME BASE COMPONENTS
TKV. EHT. RF. UNITS and

TRANSFORMERS

Publications post free

HAYNES RADIO LTD.

Queensway, Enfield.

Common Preliminary. etc. Exams. of Institutes
of Civil, Electrical and Mechanical Engineers.
Also electrical and telecommunications engineer-
ing courses.—Write Dept. W.. Comprehensive
Correspondence Schools, Ltd., 411, Oxford St..

| London, W.1. 13063

,VI‘ELEVISION postal course for radio trades
| Examination Board’s diploma, also postal
courses for P.M.G. 2nd and 1st class Certifi-
| cates and_Amateur Radio Transmittin
--Appli' British School of Telegraphy, .
179, Clapham Rd.. London. S.W.9. years'
experience in coaching students in wireless
telegraphy and allied subjects.) (2586
' RADIO ENGINEERING SCHOOL, Air Service
Training, Hamble, Southampton, provides
the best full-time training for resgonslble PO3i-
| tions in industry or aviation: students coached
for C. . Inter. and Final Certs. in radio-
or tele-communications; . Graduateship of Brit.
L.LR.E.. M.C.A., radio engineer licence. and for
air and marine radio officers’ Icences; full de-
tails from the Commandant. {2260
THE Institute of Practical Radio Engineers
have available Home Study Courses :n
every phase of radio and television engineer-
ing. specialising in the ‘:ractlcal tratning of
apprentices in the retail trade; enrolments
limited, fees moderate.—The Syliabus of In-
structional Text may be obtained post free from
the Secretary, I.P.R.E., Fairfield House, 20,
Fairfleld Road. Crouch End, London, N.8. {1614

“PERIMET’” ELECTRODE
Soldering and Brazing Tool
Opera.es from 4 or 6 Volt Accumalator ¢ Craastormer

‘ ”“""“"‘":_- 184,
I o Post tree

MAING TRANSFORMER. 3 Healr 35s. Post tree,

HOLBOROW & CO.,
71, Weymouth Bay Avenue, Weymouth,

HIGH FIOELITY REPRODUCTION
We manufacture a rauge of high fidelity am-
rliﬁers and radio feeder units. These include
local station feceder, sgns., 6 watt amplifier 20-
20,000 cycle response, 12gns.  Data sheets on
request, demonstration by appointinent.

IIW

T Co——
18 BROAD RDP&V}LELHL(.}"C,E;\XT?é

—

IMPROVED television course at greatly red
price, widening interest and increased enrol-
ment enable us to reduce the price of our Basic
Television Postal Course by 25%, at the same
time the scope of the course has been increased
Jy including comprehensive material dealing
with the latest te.evision receiver technique.-
Full details of this and other courses in Free
Booklet from E.M.I. Institutes. Dept. W.W., 43,
Jrove Park Rd.. Chiswick, London, W.3. ‘Tel.
Chiswick 4417-8. [3501

BOOKS, INSTRUCTIONS, ETC.

I WEBB'S 1948 radio map of world, new multi-

colour printing. with up-to-date call signs
and fresh information on heavy art paper. 4/6.
post 6d, on linen on rollers. 11/6. post
| Webb's Radio, 1-4. Soho St.. W.1. Gertard 5059,

i BRANS‘ " Radio Valve Vade-Mecum," 1948
address;

Brans' ' Radioschemas.”" five vols
c.c.t.s. and servicing data for Continental sets.
| some British
13/6, 2 17/6, 3 20/-, 4 14/~, 5 15/-; postage 10d.
per vol, set 5 vols £4, postage 2/6, only one copy
each vol. per address: index available.—Peter
! Armstrong, 136. Bickenhall Mansions, London

W.1. Welbeck 4893. Cash with order only. [3604

edition (two vols). 18/6, only one copy per |

and Americans included, Vol. 1 ,

PRECISION TEST EQUIPMENT:

PRECISION AF, OSCILLATORS. TYPE LO.50a
By B.3.R. 0 to 16,000 cycles on two diuls. 0 to 600
and 0 to 16,000 cycles, As NEW and unused. . 227
CRYSTAL OVENS. ADMIR. PATTERN 3180, For
precision frequency control of quartz crystals (see
April advertisemeut). New ........... . £4/17/6
SIGNAL GENERATOR TYPE 52a. By Cornor. 6 to
52 Megacycler. Sine or Pulse Mod. Maius operated
230 v. b0 cyclas. As New .................. £28
U.H.F. FREQUENCY METERS TYPE T8-89/AP.
Range 341 to 1,000 megacycles. Calibrated every
Mc. Measuring clreuit consiats of pracision adjustable
co-axial resonator with cryatal probe and micro-
ammeter for indicating resonance. Complete with
spere crystals, leads, charte etc., in transit case.
New ex. Gov.surplus .................. £15/10/-
Carriage is extra on all the above.
3end for list of teat equipment

PIKE BROS.

86 MILL LANE, LONDON, N.W.¢
Telephone : HAMPSTEAD 4219
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THE Radio firm of the South,
63 London Road, Brighton, [, Sussex.
‘Phone : Brighton 1555

SPEAKERS
BRAND NEW

LOCKWOOD

Fine Cabinets

and woodwork of every descript-
ion tor the Radio and allied trades

' LOCKWOOD & COMPANY

Lowlands Road Harrow, Middlesex. Byron 3704

Advertisements 79

HIGH “Q” IRON
CORED COILS

of Unsurpassed Quality for Discerning Amateurs

AERIAL, H.F. OR OSCILLATOR, short, medinm or

long wave, size of former lin. x tin., 3/9 each.

INPUT FILTER, 465 Ke/s., parallel or series tuned,

3/9 each.

DUAL WAVE COILS, medium and long wave aerial
T.

and h.1., 9/t 5
1.P. TRANSFORMERS, standard, 465 Kc/s., per-

makers of

Goodman's, Truvox, Rola (as available .
S inch 13-, 6 inch 14;-; 8 inch 16
including packing and postage.

EDDYSTONE RECEIVERS

Full range of components.
All C.O.D. crders promptly executed
Send for Catalogue, | - post free

COPPER WIRE
E.NAMELLED. SILK, D,C.C,, etc., most

sizes.
INSULATING MATERIALS, Empirecioth,
leatheroid, paxolin, sleeving, etc.
MOTORSA.C.&D.C.upto | h.p.aspeciality
Send S.A.E. for list to
STAN. HOLT,
349, HIGH ST. SMETHWICK, STAFFS.

meahility tuned, size 1{in. square x 3{in. bhigh,

8/6 each. )

All coils fitted with adjustable iron cores, and supplied
with circnit disgram.

TERMS : Cash with order or C.0.D. on orders over £1.

TRADE ENQUIRIES INVITED.
MONOCHORD RADIO
(Estahlished 1929)

126, Mitcham Lane, Streatham, London, 8.W.18.

Telephone : WOODGATE 3789 |

Phone : Streatham 5495.

RADIOMENDERS LIMITED

FOR SPECIAL TRANSFORMERS AND REWINDS
We specialise in
AMATEURS’ WINDINGS, TRANSFORMERS
ALL TYPES, CHOKES, PICK-UP COILS,
INSTRUMENT COILS, Etc.
LOUD SPEAKER SERVICE

Highest workmanship Good Delivery

RADIOMENDERS, LTD.
Television & Radio Apparatus, Transformer & Coilwinders.

123-5-7 Parchmore Road,
THORNTON HEATH, SURREY

LIV 2261. Trade enquiries invited. Established 16 years.

POTENTIOMETERS

RELIANCE

A

Wir d and Composition types.
Single, Ganged, Tandem Units.

Characteristics: linear, log., semi-log., non-
inductive, etc. Full details on request.

RELIANCE MNFG. CO. (SOUTHWARK), LTD,,
Sutherland Road, Higham Hill, Walthamstow, E.I7.
Telephone: Larkswood 3245

THE KING OF COIiL PACKS.

The letters of praise we recelve in our post bag every day confirm our opinion that the
MODEL 40 COIL PACK is the best that money can buy, from the point of view of
quallty, workmanship and performance.
It fa, to the best of our knowledge, the oniy unit on the market with an R.F. stage
which can be supplied prealigned and sealed for direct inclusion into a superhet
receiver. It uses 9 meparate iron-cored high efficiency colls, with high stab. 8.M.
padders and variable trimmers. The Waveband coverage is 16-50, 200-550 and
800-2,000 metres. Notwithstanding its compact size (53in. x biin. x 2}in.) the
internal and external acreening is etficient and more than adequate to eliminate any
interference between the Aerial, R.F. and Oscillator sections.
The price ? Only 2 gus., or can be nupplied fully aligned at 47/-. For one month
only, a8 a special offer, we are supplying FREE with every Model 40 Coil Pack our
comprehenslve and detailed instruction sheeta for the construction of a 6 valve
superhet receiver embodying this unit.  These sheets are really cnmprv.hem!\'e and
even if you have never built a radio receiver before, you can go ahead with the
knowledge that you cannot fail to complete a highly efficlent multi-valve receiver,
that will give you years of pl bl ing or DX il
Send 1/- for the latest insue of ** The Home Constructor’s Handbook,” or & 2¢d
stamp will bring you our latest llats.

LTD,,

"Phone, write or cali:  LONDON TELEVISION CO.,
694 LEA BRIDGE ROAD, LEYTON, E.10.  Telephone : LEY. 4380

WILKINSON'S OF CROYDON

ELECTROLYTICS, 8 MFD 500 v. BR850, 8/- each, 34 - doz. NEW STOCK.

P.M. SPEAKERS, 8in. with transformer, in wall case, 21,-.

POWER UNIT, employing & 5Z4G and a high voltage rectifier 8UZ2150A, together

with a .1 mf.condenser, 2.5 kV. and other comnponents, 17/6 post free.

TELEVISION Unit, 2HF atages, 1 detector and 1 video amplifier, complete with

4 valves, adjustable iron.cored coils, etc., brand new, only 45/,

PLAN POSITION Indicator Unit. Brand new! Ex-U.S. Navy. Employing 40

useful valves, 2 Cathode Ray tubes, power pack, motor blower, Milliammeters, etc.

The following are the valves: 13 63N7GT, 8 6ACT, 2 6L6, 6 6L6G, 3 VR150-30,

1 2X2, 3 5U40G, 2 6X5G, 2 GHS. SPECIAL PRICE £16/10/-.

BLOW MOTION DIAL. With Vernier 200-1 reduction. Front of panel mounting,

6in, diam., calibration 0-100, §/6 each.

MUIRHEAD SLOW MOTION DRIVES, ratio 50-1, 7/6 EACH.

ABKI SPARES KIT, 32 Valves indl y boxed, 18 68H7, 6 6H#, 8 7193,

also many useful relays, Resi C ®, and a Dy with ded

;"I‘pindlel:‘;hiitch wllll w;)lrl;’as aépowerlul meotor on 200/_‘;(&0 A.C. mains without altera.
on. ema in all, brand new, properly packed, 70/- complete.

CO-AXIAL LEAD, 271t., fitted with Pye Soy;l?etu.esch end, 8,'8 each.

CRYSTAL MULTIPLIER UNIT, 2 to 6.67 Mc/s in 3eawitch stepe, 807 Oscillator and

tuning control. Brand new with two 807 valves, instruction books, etc., 55/- EACH.

RF AMPLIFIER, 100/124 Mc/s for 2VT62 Triodes iy push pull, standard 19in. rack

mounting, easily modified for 144 Mc/s. Brand new, 75/-.

FREQUENCY STANDARD 1,000, 100, 10 K.C. Brand new American eyuipment,

110/250 volte, £8/8/-.

METAL RECTIFIERS, 60 M/A, 230 volts, § wave, 3/- each. List 24d.

L. WILKINSON, 204, Lower Addiscombe Road, CROYDON

KERSHAW'S KORNER KALLING
SPECIAL!!!

M.O.S. LINES
TELESONIC RECEIVERS, brand new, complete with
four 1.5 v. Hivac Midget valves ideal for making your own
personal portable 32/6 each. Post paid.
INERT 1.5 v. CELL BATTERIES, long life, fill with
plain water and have continuous use. Ideal for every
purpose. 3for 2/6. Post paid.
MAKE YOUR OWN CRYSTAL SET, with polished
terminal box complete with volume contro!, resistance,
etc. 1/6 each. Post paid.

S. KERSHAW
9395 PERSHORE STREET, BIRMINGHAM, 5,

'CIGAREETS AND WHUSKEY !

Yeu, we really felt justified in calling for a celebration when we put our latest receiver,

THE MODEL 40 6-VALVE SUPERHET

through its paces !
The performance of this receiver is outatanding on all bands—as, of course, belng
designed round the FAMOUS MODEL 40 COIL PACK and " MM ' LF. TRANS-
FORMERS, i3 only to be expected. Nensitivity, selectivity, volume and quality of
reproduction, leave nothing to be desired. In addition, a High PFidelity Switch
for localstation listening and the use of an effective tone control for removing needie
scratch on '’ gram.’ are refinements that make for real luxury listening. A stout
alnminfum chassis and the latest Hork 1 JB Tuning A with spin wheel
tuning, three colour edge 1it glass dlal and bronze escutcheon ensure that the appear-
ance is superb.
Thia is the set for the i L
speaker, at the price of 18 ens. inclusive.
DON'T FORGET that w2 also carry a P range of & and
in pre-aligned and tched superhet s for the home constructor. Send
stamp for lateat bulletin and liat or, if you want a book of circultsand radlo Informa-
tion, together with a fulllist of all our products and how to use them, you can’t do
better than Inveat 1/~ in a copy of our HOME CONSTRUCTOR'S HANDBOOK .

SUPACOILS, 98, Greenway Avenue, London, E.17

plete with valves and 10in. loud-
A stamp wili bring you fuller particulars.
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The ¢ Commander®’ Model “B*’

Handbook available §/- ea.

RADIOVISION (Leicestery LTD., 53-60, RUTLAND s1
' Phone : 20167

Amateur and
Commercial
purposes.

£48.10.0 nott.

Complete Uperating and servicing Write for detaila.

Desiyned and manufactured by.
LEICESTEE.

Cables.: [lamiltopal.

Printad fn Great Britain for the Publishers, ILIFFE aND BoNg LTp., Dorset House, Stamford Street, London, M.E.1, by Tuk CORSWaLL PRusx LTD., Purialiul’den Stamford ®ireet

London, &.E.1.
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NORTH ACTON
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SUPER TROPICAL RANGE FOR OPERATING
TempeERATURES up To 100° C

In thesc new ‘ Metalmite’> types exacting performance is allied to the
smallest possible physical dimensions. They are resistant to extreme
tropical conditions and have been designed for use in miniature transmitters
and receivers, deaf aid equipment, ctc. Their short length renders them
very adaptable in small assemblies. Send for full details.
CONSTRUCTION : in solid aluminjum foil and two separate layers of paper
diclectric, thus giving high insulation resistance together with low power
factor. Assembled in aluminium tubes and hermetically sealed with
synthetic rubber bungs.

Working Dimensions
Capaci- Volts D.C. in inches Type List
tance ; N b Price
«F at at Each
71 C. 100 C. | Length  Dia.
.0002 500 350 3 0.2 CPI10S 2/~
.0003 500 350 H 02 | CPIIOS | 2/-
0005 500 350 i 02 | CPlIOS | 2/-
001 350 200 H 0.2 CPIION | 2/~
002 350 200 3 022 | CPININ | 2/~
005 200 120 S 0.22  CPIlIIH 2/=
]} 200 120 3 0.25  CPII2H 2/-
ol 350 200 # 0.34 | CPII3N 22

LONDON Telephone, ACORN 006!
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The preferred solder for

CONTAINING
NON-COHNOSIVE FLUK

iunEE
SOLDER

MULTICORE SOLDERS
M ler nuUJE

in Britain and U.S.A.

LoNDON Wi Television manufacturers in Britain and the U.S.A.
prefer Ersin Multicore Sclder because cnly by its
3 core construction can flux continuity be guaranteed
and real high speed soldering be achieved with the
utmost economy of material.

One of the assembly lines in
Bush Radio Chiswick Works,
where the new Bush Television
TV.11 receiver is now in produc-
tion —one of the majority of
British Television factories where
Ersin Multicore Solder is used
exclusively. The 509 connections
in the set are all Ersin Multicore
soldered, thereby eliminating H.R
and dry joints.

Despite the fact that the U.S.A. are
the world’s largest manufacturers of
cored solder, leading television makers
such as Du Mont have found that the
certainty of joints made with British
manufactured Ersin Multicore Solder
cuts both labour and material costs.
At the New York Show of the Institute
of Radio Engineers, specimens of these
and other television receivers were
shown on the Ersin Multicore stand.

TNE Ny
mu.-(ou soull
n TRL WORLD
MADE WITH
LXTRA-RCTIVE
Nom-CORRGSIVE
(RSIN FL¥T

PRICES FOR SIZE 1 CARTONS

Approx. List Price per
1)
R Thle SWe ol Gh
s. d.

C 16014 60/40 14 32 feet 6 0 .
Z 6o 600 18 84 feet e s Mellier House, Albemarle Street,
C 14013 40/60 13 20 feet 40 London, W.I. Tel.: REGent 1411
C 14016 40/60 16 44 feet 5 3





