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Produced in response to a demand for a
high sensitivity version of the world-
famous Universal AvoMeter, this model
incorporates the traditional design features
of its predecessors, so highly valued for
simplicity of operation and compact port-
ability.

It has a sensitivity of 20,000 ohms per volt
on all D.C. voltage ranges and 1,000 ohms
per volt on A.C. ranges from 100V.
upwards. A decibel scale is provided for
audio frequency tests. In addition, a
press button has been incorporated which
reverses the direction of current through

P

£23:10s.

the moving coil, and thus obviates the Size 4" A7) X 44"
inconvenience of changing over test leads Weight é3ibs. (including leads)
when the current direction reverses. It Cor veur Valve Characteristi
also simplifies the testing of potentials, ke e TR L
.. . or Valve Tester
both positive and negative, about a )
5 o Owing to the very large number ot
common reference point. A wide range of valves which have been issued within
3 the last two years, no further amend -
resistance measurements  can be made ments wil be 1ssued tor the original
using internal batteries, separate 2zero * Ava 7 Valve Testing Manual. A
: . : new, coempletely revised ard fully up-
adjustment being provided for each range. to.dats Valve Data Maoual is now
5 g . avaikle from the Company at 15/-
It is of importance to note that this model post frex.
incorporates the “ AVO > automatic cut-out for
protection against inadvertent overloads.
D.C. VOLTAGE D.C. CURRENT A.C. VOLTAGE A.C. CURRENT RESISTANCE
2.5V. SOuA. 2.5V. 100mA. First indication 0.5Q2.
10v. 250.A. 10V. 1A, Maximum indication 20ML2.
25V, ImA. 25V, 2.5A. 0—2.200C using
100V, 10mA. 100V, I0A 0—160,000Q0 internal
250V. 100mA. 250V —_ 0-—20M0Q Batteries.
1,000V, 1A, 1,000V, — { using
2.500V 10A 2,500V, _ = —704M1) externa’
P | batreries.

THE AUTOMATIC COIL WINDER & ELECTRICAL QUIPMENT CO. LTD.

WINDER HOUSE + DOUGLAS STREET - LONDON SW.I 1/54,/5/9 4t& ViCtoria 3404—9 3K
AR/i
A
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- FREQUENCY STANDARD
TYPE 761
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"THE AIRMEC FREQUENCY STANDARD TYPE 761 has been designed to fill the need for «

self-contained frequency standard of moderate cost and high accuracy. It incorporates an oscillo-
scope for visual frequency comparison, and a beating circuit and loudspeaker for aural checking. A N
synchronous clock, driven from a voltage of standard frequency provides a time standard and enables
long time stability checks to be made.

® Master Oscillator : Crystal-controlled at a frequency of 100 kc/s. The crystal {
is maintained at a constant temperature by an oven. |

® Outputs : Outputs are provided at 100 c/s, | kc/s, 10 ke/s, 100 kc/'s
and | Mc’s.
©® Waveform: The above outputs are available simultaneously with .

sinusoidal or pulse waveforms from separate plugs.

@ Stability : Four hours after switching on a short term stability of
better than | part in 10¢ is obtained. !

Full details of his or any other Aivmec instrument wil’ be forwarded gladly upon request

AIRMEC LIMITED
HIGH WYCOMBE : BUCKINGHAMSHIRE : ENGLAND
TEL. HIGH WYCQAMBE 2060 CABLES: AIRMEC. HIGH WYCOMBE

WWWW americanradiohistorv. comm
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SOON FOR COMMERCIAL PURPOSES
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These new Mullard indirectly-heated subminiature
valves, characterised by their extremely robust construction, excellent
electrical performance, low heater consumption and small physical
dimensions, will shortly be made available for commercial electronic

equipments.

Developed originally for Service applications such as
suided missiles and fire control systems, they will provide designers
with types specially suited to all electronic applications where space
is limited and where shock of impact or high g vibration is encountered.

The clectrical performance of these subminiatures is
cqual to, and in certain cases even better than, that expected from
valves of a much greater size.  The EF72 R.F. amplifier, for example,
which is suitable for use in the first stage of telecommunications
receivers, combines many of the qualities of larger low-noise receiver
input valves, with the ability to work at higher frequencies.

To cnable experimental and development work to be
carried out with these indirectly-hcated subminiatures, a limited
number of samples can be madc available now. Designers who
require further information are advised to send their cnquiries to

the address below as soon as possible.

[ Fuament V. =V T —v |
Type No. ‘ Description or Heater a™ Vg2 gl g2 Em

! (v)  (mA) ) ) (mA) A (mA/Y)
EAT76 Single diode (5 mm. bulb) . T 63 150 | 150 (max.) = l 9.0 (max) S
EC70 U.H.F. triode oscillator ... e 6.3 150 100 2.0 | — 5.5
EF70 High slope R.F. pentode with shor; suppressor grld base 6.3 200 I 100 2.0 3 0 2.5 2.5
EF71 Variable-mu R.F. pentode 6.3 150 100 1.2 7.2 2.2 4.5
EF72 ngh slope R.F. pentode ... 6.3 150 100 1.4 7.0 2.2 5.0
EF73 h slope pentode for industrial appllcauons e 6.3 200 100 2.0 7.5 2.5 5.25
EY70 % f-wave rectifier . 6.3 450 [ 250 {max.) — 45 (max Mt - -
DY70 High voltage rectifier (dlrectly heated) ... 125 140 1OKY — 2.0 = =

(P.L.V.) P (max.)

(Mulardv

L VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE,LONDON, W.C.2
AMVI 130

MULLARD LYD., COMMUNICATIONS & INDUSTRIA

WWWW.americanradiohistorv.comm
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Deszgned for Critics—by Critical Designers
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TWO SPEEDS * TWIN TRACK RECORDINGS
INSTANT SPEED CHANGE % H.F. ERASE

SINGLE SLOT LOADING  HIGH FIDELITY HEADS
NO TAPE HANDLING % POSITIVE BRAKES

FAST FORWARD AND REWIND  PRECISION ENGINEERED

* A X o %

MODEL A MODEL B

Top Frequency

Dynamic Range
Supply Voltage
Top Plate

Tape Speeds ... ... 15in. & 7%in./Sec. 74in. & 3iin./Sec.
Track Width ... O.lin.

Number of Tracks ... Two

Rewind and Farward Time ... 50 secs.

Playing Time Total ... shr.& | hr. | hr. & 2 hrs.

. 17 ke/s-10 ke's. 10 ke/fs-5 kefs.

Biasand Erase Frequency ... 45-55 ke/s.
Consumption 45 watts.
Cyclic Speed Varlatlons 0.25%, max.
Loading Single Slot.
Motors Three

Better than 60 db.

200-250 v. A.C. ONLY.

164in. x I ltin.

Each MUSIC-MASTER tape desk is supplied with complete operating instructions, and
a recommended circuit enabling optimum performance to be secured.

Tve MUSIC MASTER vooe 4 or wooe s £15.15.0

(C & P
T B P E D E S K D tiveE: SIe <xcra)

Del:very Ex-Stock
FURTHER INFORMATION AVAILABLE ON RECEIPT OF STAMPED ADDRESSED ENVELOPE
DEMONSTRATIONS

We shall be pleased to demonstrate equipment—without obligation—to callers at our Hounslow Showroom.

EXPORT
An expert packing department specialises in prompt despatch by air or sea of all overseas orders.
Export enquiries receive immediate attention and your enquiries are cord ially invited.

THIE ABOVE PRODUCT IS ONLY OBTAINABLIE DIRECT FFROM THE MANUFACTU RERS.

TRUSOUND LTD.

Manufacturing Electronic Engineers.

OFFICES & SHOWROOM: 196, Kingsley Road, Hounslow, Middx. Telephone: HOUnslow 7947.
WORKS: Willesden, London, N.W.2.

{All orders and enquiries should be sent to the offices as above.} Terms of business : remittance with order only.

WWWW.americanradiohistorv.comm
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FAULTLESS FLUXING
GIVES

PRECISION SOLDERING | DEMANDS  uperspeed

» Enthoven Superspeed has a continuous
stellate core of ACTIVATED Rosin which
gives an exceptionally high wetting and
spreading power, enabling the flux and
solder to be drawn rapidly by the force of
capillary attraction into restricted spaces,
even in the vertical plane. The activating
agent volatilizes at soldering temperature.

% The distinctive stellate core ensures a
mote rapid release of flux and therefore
immediate wetting by the solder, at
moderate soldering-bit temperatures that
lessen the risk of alteration to the

electrical and mechanical properties of
components.

% The flux in Enthoven Superspeed is
always released in exactly the correct pro-
portion. Dry and H.R. joints due to under-
fluxing or overfluxing cannot occur. Onc
application of Superspeed always does the
job effectively.

* The residue from Superspeed flux is
non-corrosive and non-hygroscopic. It
solidifies immediately to a hard, transparent
film of high dielectric strength and insula-
tion resistance.
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SAVES TIME, CUTS COSTS

z VAIV FNTHGVEN rroover

“ WHITE FLASH * activated rosin-cored solder for ENTHOVEN SOLDERS LTD.

general clectrical, electronic and telecommunication work, Enthoven House, 89, Upper Thames Street, London, E.C.4, Tel:
and ali standard uses. ALD. and G.P.O. approved. Mansion House 4533 will gladly send you their comprebensive Super-
Complies with M 0.8, Specificatior 1 DTD s599. | speed bocklet. Technical advisers are available for free consultation.
31742 o
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P.M. Focus Units provide even focus over
the whole tube face giving accurate picture »osition-

ing and easy vernier focus adjustment.

TYPE RI7/MK.H for MULLARD MW22-16, MW 31-16, etc. .................... 28/6 LIST
TYPE R20/MK.I for BRIMAR C98 FERRANTI T92, T12/2, etc........... 30/- LIST
TYPE R25/MK.II for MAZDA CRM 2N, ete. oo 32/6 LIST
TYPE W20/MK.Il for MULLARD MW 36/22 ...ooooooiiiie 50/- LIST
TYPE W22'MK.Il for MULLARD MW 41/| ENG. ELEC. T.901 ... 52/6 LIST
TYPE W25 /MK.Il for BRIMAR CI4BM, CI7BM ... RSO . 57/6 LIST

ELECTRO ACOUSTIC INDUSTRIES LTD.

STAMFORD WORKS, BROAD LANE, TOTTENHAM, N (5 Tei STAmiord Hily 5606 .8

o e S e
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MAGNETIC MATERIALS Exursivz researcn and
manufacturing facilities have estaslished Mu.arc as the Eadiaxg
producers of magretic materia’s. They were the fi-s-, “or exanple, to
troduce Ferroxcube, the war d's most efficien: magretic “err.te;

Ticonal * anisoiropic permanent magnets, ren:vned for ther Hizh

E=

= stability and high energy outptt; and Ferroxcure. an entire y new

= ype of permanent magnet with the insulating prope-ti=s of a cerarm:.

& The wealth of experience gamed from thes: developments s
available to all users of magn:t:c materials thsomgi the Mulzid
advisory service. An enquiry tc the address bdcw will put 1 team
of specialised engineers at you- disposal.

|| s

i

| = Mullard

“TICONAL’ PERMANENT MAGNET! - FERROXDURE P:RMANENT MAGH ETS
FERROXCUBE MAGNETIC CORE MATRRIAL

LT

MELLARD LTD., COMPONEZT DIVISION, CEMTURY -AOUSE, SHAFTESIULY SENUE, LONDIN W.C.2.

Mullcrd Fefroxdure permanent
magnets ready for firing.
o s

S X a b
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Exceptional impedance range

With forty-eight impedance steps from 2.5Q to
20,0000 for balanced inputs—and a similar number
for unbalanced at one-quarter the impedance — the
instrument is ideal for optimum load matching.
Two important design features play a great part in
this meter’s excellent performance over so wide a
range of impedance. First, the use of a resistance
network* to select the significant figures of the input
impedance value. Second, decade multiplication
of impedance by a transformer with a wound-strip

core of anisotropic alloy. % Brit. Pat. 649044

Audio Frequency Output Power Meter TF893

Power:
20uW to 1OW in five ranges

Iimpedance:
0.625Q to 20,000

Frequency:

CALIBRATED .
R Practically flat response over

range exceeding 500:1

MARCONI \INSTRUMENTS

Signal Generators + Valve Voltmeters + Frequency Standards - Bridges - Wave Meters - Wave Analysers - Beat Frequency Oscillators

MARCONI INSTRUMENTS LIMITED - ST. ALBANS - HERTS . Telephone: St. Albans 6161/7

Midland Office: 19 The Parade, Leamington Spa.  Northern Office: 30 Albion Streec, Hull.  Export Office: Marconi House, Strand, London, W,C.2

WWWW.americanradiohistorv.comm
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Hcrc, in the sausage and the sander, there is no similarity in appeal or use,
yet in this modern age, when clectricity is the universal handmaiden,
there is a common bond — the switch.
Whether in the preparation of food or in industrial processes, the basic control
of clectrical appliances can be effected with complete dependability by one of
the range of N.S.F.-Cutler Hammer Switches. '
In clectronic and electrical equipment involving circuit selection, the N.S.F.-Oak Switch
has achieved equal success under the most exacting conditions of operation.
For similar duties, where remote control is necessary, the combination of the
N.S.V.-Ledex Rotary Solenoid and N.S.F.-Oak Switches will provide automatic
circuit selection unequalled in flexibility and scope.
The N.S.F. - Ledex Rotary Solenoid can also be used successfully in a wide variety of
mechanical devices requiring a high torque, snap action, rotary movement

applicd through an angle of up to 95°.
Full details of all N.S.F. products ate available on request.

Switch to N.S.F. for better switching

ATLER HAWNER N.S.F. LIMITED
R e — KEIGHLEY - YORKS

Phone: Keighley 4221/5
Grams:; ENESEF, Keighleoy

CLITLEH-'HAHH‘ER éggé%x?
el -

LONDON OFFICE: 9 Stratford Place, WJ. Phone: Mayfair 4234

Sole licensees of Oak Manufacturing Co., Chicago, and G. M. Leland inc., Dayton, U.S.A.
Licensees of Igranic Electric Co. Ltd, for the above products of Cutler-Hammer Inc., Milwaukee, U.5.A.

WWWW americanradiohistorv. comm
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The LATEST and

Specially wound on transparent
perfectly balanced plastic spools
which fit easily to all popular
types of tape recorders..

The advantages of FERROVOICE
are now available to all.
FERROVOICE improves the
performance of all recorders. It
provides twin-track recording of
the highest standards of quality
and faithfulness. Tape wear and
rotation noises are reduced to the
minimum.

FERROVOICE is the most
modern and most efficient tape
available.

It brings to all tape recorders the
highest standards of recording
and reproduction.

TECHNICAL FEATURES:

Wik N A N < MO, N N R < « S Calendered Kraft P —=breaki
NOTE THESE OUTSTANDING FEATURES strain approximately 4 IbsTape wideh
0.247 in. 4 0.001 in. Medium coercivity—~Ease
% TWIN TRACK RECORDING WITH UNIFORM RESPONSE of erasure—Frequency response 50 cis to

10 Ke/s at 74ins per second

/

% HIGH PLAY-BACK LEVEL AND LOW NOISE COMPONENT
*.LIGHT WEIGHT PRECISION BALANCED SPOOL

PRICE
% FERROVOICE SPOOLS KEEP WEAR, TEAR AND ROTATION
NOISE TO A MINIMUM 22/E
RETAIL

Trade enquiries invited

MAGNETIC COATINGS LTD 38 GROSVENOR GARDENS LONDON SWI ‘phone SLOane 9129

WWWW.americanradiohistorv.comm
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Ty pointiment to the Ropossional bogincen. . ..

ATTENUATORS - FADERS - STUD SWITCHES AND TOGGLE SWITCHES

WIREWOUND POTENTIOMETERS - HIGH STABIITY CARBON RESISTORS

WIREWOUND RESISTORS - PLUGS AND SDCKETS - TERMINALS
KNOBS DIALS AND POINTERS

TOGGLE SWITCHES

10 Amps./250v. AC/CC Range Type 501085
Double Pole ON/OFF Operation 6 Amps. /250 v. AC/DC
Fully R.C.S.C. Ap>roved Dot e Pole Change-ovar Operation

e

PAI NTON
% Z%ﬂﬁ(/ Loz Ie gland
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AR POINT OF DETAIL

No.

3

SLOPE . . .

and its rate of change

The present possibility of using wide
range loudspeakers for the reproduc-
tion of commercial programmes in-
evitably involves some control over
bandwidth if the highest quality is to be
obtained at all times.

The three main desirable variables are
(a) control of final slope of attenuation,
(b) control of rate of change of slope,
(c) control of frequency of turnover.
In the Q.U.A.D. amplifier, the final
slope and the rate of change of slope
are combined in a single continuously
variable control with a range as shown.*
The whole characteristic may be switched
into the harmonic range at two fre-
quencies. In this way the rate of change
need be no more than is required by the
programme.

The above is just one more reason
why the Q.U.A.D. amplifier will give

you the closest approach to the
original sound from the pro-
gramme to be reproduced,

1 DIVISION = § db .

Curves of response provided by
bass and treble controls.

T

Inii

I

T

I DIVISION = 5 db

CYCLES PER SECOND

AS ILLUSTRATED

£35

THE Q.U.A.D. AMPLIFIER
COMPLETE IN TWO UNITS

Write for the Q.U.A.D. booklet . . .

HUNTINGODON

WWWW.americanradiohistorv.comm
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HUNTS -

TEL:361
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TRUVOX
YAPE DECK
MARK Il

9 These are the main features :— ; =
1. Three motor drive. 7. Half-track working, and two Tape
2. “ Drop-in > Tape loading. speeds of 7§ inches per second, or

3. Push-button control, electrically and 3% inches per second.
mechanically interlocked.
4, Separate push-button brake.

5. ¢ Fast-forward ” and * fast-rewind ” 9. With a suitable amplifier, the equip-

8. Visua!l playing-time indicator.

without tape wear. ment covers a frequency range from
6. Silent drive eliminating *‘ wow > and 50-10,000 c.p.s. at 7} inches per
“ flutter.” second.

The deck is designed for building into complete recorders which can be handled
by inexperienced personnel

S ... andl i cwnitable NOWY
TRUVOX LIMITED

EXHIBITION GROUNDS WEMBLEY MIDD X
Telephone : Wembley 1212

Sole distributors to the Wholesale Trade for Rola and Celestion Speakers

WwWww americanradiohistorv comm
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Instruments

JAaNUARY, 1953

in stock!

g; E list below some of the new and renovaled

instruments expected to be in stock al the start of

the New Year.

specific requirements.

ADVANCE D.! Signal Generator, E.2 Signal Generator,
H.l Audio Oscillator, J.| Audio Oscillator.

AVO Universal Meter Model 7, Electronic Test Meter,
Valve Characteristic Meter, Power Factor and Woattage
Unit.

CAMBRIDGE Spot Galvanometer, Versatile Galvano-
meter, Spot Vibration Galvanometer, Thermal Milli-
ammeter, Flux Meter.

CINTEL Wide Range Capacitance Bridge, Mutual and
Self-Inductance Bridge.

COSSOR 1035 Oscilloscope, (039 Oscilloscope, 1049
Oscilloscope, 1050 Oscilloscope Trolley, 1320 Telecheck,
1428 Camera, 1429 Drive Unit, 1430 D.C. Amplifier, 1431
Drive Unit.

DAWE 400B Wide Range Oscillator, 6138 Valve Voltmeter,
615 Microvolter.

DUMONT 168 Oscilloscope, 208 Oscilloscope, 24|
Oscilloscope.

E.M.1. QD.051 Signal Generator, QD.04! Audio Test Set,
QD.041}| Impedance Bridge, QD.0412 Distortion Bridge,
QD.2i1 Component Bridge.

ELLIOT PP Dynamometer Wattmeter.

FURZEHILL 378B/2 Valve Voltmeter, 1684 Oscilloscopes.
281C/2 Diode Voltmeter, 1358 Attenuator, 1744 Frequency
Standard, 1752 High Dissipation Resistance Box.

G.E.C. 1065 Dynamometer Wattmeter.

GENERAL RADIO 650A Impedance Bridge, 722.FS
Variable Condenser, 758A Wavemeter, 760A Sound
Analyser, 804B and CS.| Signal Generators, Variacs.
HEWLETT PACKARD 205.AG Audio Frequency Oscil-
lator.

M.I.P. Standard Milliammeter 0-1-100 m/a D.C.

Electrieal

Legislation has now begun! Are you pre-
pared? You will need test instruments de-
signed to meet the relevant British Standard
Specifications. We can offer early deliveries
of the following instruments for this purpose.

RETCAR STREET,

510561'6:/1';15 i

DARTMOUTH PARK HILL,
Telephone: ARCHWAY 6251/2

Electronic Instrumenis /or

Please ask us to quote for your

MARCONI INSTRUMENTS TF.144F and G Signal
Generators, TF.329G *‘ Q" Meter, TF.338B Attenuator,
TF.340 Output Power Meter, TF.373 Universal Impedance
Bridge, TF.390F and G Signal Generators, TF.428A and B
Valve Voltmeters, TF.517 Signal Generator, TF.867 Signal
Generator, TF.868 Universal Bridge, TF.894 Audio Tester,
TF.906 Varistrobe, TF.912 Transmitter Power Meter,
TF.913 F.M. Signal Generator.

MEASUREMENTS CORPORATION 78 Signal Gene-
rator.

MUIRHEAD-WIGAN 4A Universal Bridge, 28D Decade
Condenser, Various Capacity and Resistance Units, A.3448
Tuning Fork, A.802A Phonic Motor.

MURPHY TPG.I1, TPG.12, TPG.I3 and TPG.32 Pattern
Generators, F.S.M.22A Field Strength Measuring Set,
TS.71 Interference Tracing Set.

NAGARD 103 Oscilloscope.

PHILIPS Variable Transformers, GM.6016 High Frequency
Millivoltmeter, GM.6010 D.C. Millivoltmeter with UHF
Probe.

PYE 11310 [8kV. Electrostatic Voltmeter.

SAMWELL & HUTTON 3| ‘“ Q" Meter.
SOLARTRON Os.101 Wide Range Oscillator, OPS.100
Puise Generator, AWS.52 Video Amplifier, AWS.53 Wide
Band Power Amplifier, SRS.151 Regulated Power Unit.
SULLIVAN Logarithmic Condenser.
TELEQUIPMENT WG.4, 5 and 6 Pattern Generators,
Monoscope (demonstration model).

WAYNE KERR M.148 Inductance Bridge, O222A Video
Oscitlator, B.10l Component Bridge.

WESTON Dynamometer, Wattmeter, Current Trans.
formers, Megohmmeter.

Interference

MURPHY INTERFERENCE TRACING SET, TS.7I
(30-100 Mc/s. For locating only.)
MURPHY FIELD STRENGTH AND IMTER-
FERENCE MEASURING SET, FSM.22A.
(30-150 Mc/s. For the complete measurements of all
kinds of signal and interference.)
E.M.l. RADIO INTERFERENCE MEASURING SET,
RMS.2.
(150 kc/s.-30 Mc/s. Designed by the E.R.A. for the
Admiralty.)

‘The Murphy Panoramic Receiver for interference analysing on
the aircraft and television bands will shortly be available.

LIVINGSTON LABORATORIES

LTD.

LONDON, N.19,

Industry

WWWW americanradiohistorv. comm
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"[HE Monoscope is basically asimple caption TYPICAL OPERATING DATA
scanner apparatus capable of providing a l Cetlection - - - electromagnetic
video signal derived from a fixed pattern Focus - - - - - electrostatic
| R - - - - - . .
within the tube. e (Fejls
Vg (cut-ofty - - - - -soV
Almost any pattern comprising pure -

Var - T 1200V
line, halftones or a combination of both | Va2 docus) - - - - 8cof8so¥
can be supplied on receipt of specific ' Vay (wall) oL 1200V

|
requirements, and two standard types are Vo target - - - - 1160/1200V
available. ‘ I target - - - - - - sud
Type J.1o1 — Test Chart <A™ | Resolution better than goo lines
Type J.201/XI — Test Chart «“C”’ | Video Signal o.5pA peak to peak (min)

CINEMA-TELEVISION LIMITED

A Company within the J. Arthur Rank Organisation

WORSLEY BRIDGE ROAD * LONDON -+ SE26

Telephone: HITher Green 600 ? :
SALES AND SERVICING AGENTS .
Ly Y

F. C. Robinson & Partners Ltd,, Hawnt & Co.,, Lid, Atkins, Robertson & Whiteford Ltd.,
287 Deansgate, Manchester, 3 §9 Moor St.. Birmingham. 4 100 Torrisdale Street, Glasgow, S.2 EI N I E

WWWW americanradiohistorv. comm
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MEETING A WIDESPREAD DEMAND

f fl7‘7” PRESSURE TYPE
é °ria77 TWEETER UNIT
Since its introduction two months ago,
this unit has proved exceedingly popular.
It can be used with any cone speaker,
providing very high quality reproduction
at remarkably low cost.

The Unit is of the moving coil pressure
type and is similar to that embodied
in the 10in. and 12in. Concentric Duplex
Loudspeakers. The speech coil is of
aluminium wire, wound on an alumin-
ium former which is rigidly fixed to
an aluminium diaphragm. The speech
coil and diaphragm is situated at the
rear of the magnet and the centre pole
hollowed out to form the commence-
ment of the horn, in the centre of which
is located the phase equalizer.

Speech coil impedance : 15 or 30 ohms. Flux
density: 14,000 gauss. Response: 2000/14000 c.p.s.
Power handling capacity: 3 watts. Price: 75/6

It is recommended that a suitable cross-over
network of between 2000]3000 c.p.s. be used.

LISTEN FOR YOURSELF !

Our London showrooms at 109 Kingsway are open from 9 a.m. to
noon every Saturday, when the complete range of speakers may
be heard by appointment. Please write or telephone HOLborn 3074

J]Z’/Zfﬂl’l'a"li 10 CONCENTRIC DUPLEx

One of the most outstanding chassis speakers in
the Stentorian range. Consistently specified by leading
designers where the highest standards of reproduction
are desired. The cost is very moderate for the outstanding

performance given by this speaker, as will be seen from
the brief specification below.

SPECIFICATION: Series Gap magnet of Alcomax 3

Flux in LF gap 12,000 gauss on |” pole
» o HF , 13,000 gauss ,, ,, ,,

Power handling capacity, 6 watts. Frequency range
50/14,000 c.p.s. Fundamental bass resonance; 65 c.p.s.

Price: with filter condenser - = - - £10. 33
with condenser and matching transformer £11.13.6

Other P.M. units from 2" to 18", full details
gladly sent on application.

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD « NOTTS

WWWW.americanradiohistorv.comm
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Venezela is vet another country to install Marconi telzvision.
Marconi camzras are ts2d by the United Nations td televise their
Sessions, and the telzvizion systems of both Canada and Spain bear
the name Marconi.

Marconi transmitters anc aerials have been installed in every one of
the B.B.C.’s five televisidn stazions.

Equipment purchased by

sTelevisa” for their Caracas
Statiom, includes:

® 5 kw vision transmitter

3 kw sound transmitter M A Rc o N I

Complete mobile O/B television
unit, with two camera channels and

micro-wave links. television transmitting

Associated aerial system

Complete studio installation eq u. P m e nt

MARCONI’S WIRELESS TELEGRAPH CO., LTD ° CHELMSFORD * ESSEX ° ENGLAND
A

WwWWW.americanradiohistorv.comm
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& S.C RADIO COMMUNICATION EQUIPMENT
FOR USE IN ALL PARTS OF THE WORLD

The G.E.C. with its unique research organization
has always been in the forefront of radio develop-
ment, and its enormous manufacturing resources
have enabled these developments to be put into
production. Where line telephony and telegraphy
communications come up against geographical
barriers, and where speed, security and mobility
are important, the Company’s specialists are
freely available for consultation.

FOR EXAMPLE THE GENERAL PUR- * -
POSE COMMUNICATION RECEIVER BRT.100 is built to
meet the most exacting requirements of commercial service in all parts of the
world, for high grade telegraphy service and quality reception for re-broadcast.

RADIO COMMUNICATION
'Qéte' EQUIPMENT

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND : MAGNET HOUSE, KINGSWAY, LONDON

WWWW americanradiohistorv. comm
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iSROGRESS e ROMA‘N
: > PO ABACUS
ln Ccllntlng — - “t5} 3 <37 Known to have been in

use at the time of julius

Caesar. A surviving speci-

: - — g i erved in L
throuzh the ages e -
OF THE

SCIENCE MUSEUM : ; O
LOMDON. g8 - ,
B e athode
= e 5 BONES
Devised ir 1617 by

John Napier, 2
Scottist robleman,
as a medmanizal means

o wnultiplicaticr by addition. u e S

HISTORICAL
ILLLSTRATIO4S
BY ZOURTES”

FOR
Modern
LEBNITZ'S e COUNTING * CALCULATING
& JPoRsD SELECTING - SWITCHING

RECKONER

Inveated m 694 by the
German F\icsopher and
incarporated in the ezrBest
practicable zaiculatingyrachines

OCHNER'S
WA4EEL

A principle first evolved by
a Swedish engine2r about
1890 and still 3einz applied
in present daw mechanical
calculating machines

HIV2C
COLD CAT4IDE
TUBES
The mest moder~ devices

Sor uszE In electrang
systemes,

GREENKILL CRESCENT, HARROW-ON-THE-HILL

HIVAC Cold Cathode Tubes—Minlature and Subminlature Valves— MIDDLESEX, ENGLAND
Hectrometer Valves—8Neon Indicator Lamps—Telephone Switchboard i ' J "
Lamps—are used by the world's leading manufacturers Phone : HARrow 2655 Cubles : Hivac, Harrow:
comm

WWWW.americanradiohistor
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VI EITAE

MAGNETIC RECORDING TAPE

USED BY THE B.B.C. AND BROADCASTING ORGANISATIONS
THROUGHOUT THE WORLD

@ EMITAPE is the outcome of 30 years
of unequalled experience in the Scicnce
of Sound Recording.

@® EMITAPE is manufactured by E.M.L
(the Group which produces H.M.V.,
Columbia and Parlophone records ).

@ Two types of EMITAPE are available,

High Coercivity and Low Coercivity in
600 ft. and 1,200 ft. lengths wound

with the oxide inside or outside on

5" and 7" spools. For profes-
sional users 111" European m
Spools (cap. 3,250 ft.) '
and NAB Spools ( cap.
2,400 ft.) are available.
@ Full details of Emitape are
available through dealers

or direct from Sales Dept.

HAYES - MIDDLESEX

EF 1L

WWWW americanradiohistorv. comm
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/PERFECT/IOON The New DUBLE AERIAL

The DUBLEX is a new television aerial utilising cross connected folded elements—a
unique construction which results in an excellent electrical and mechanical performance.
The forward gain of § dB is greater than that obtained with the orthodox type
of television aerial construction, and the maximum/minimum ratio of 25 dB is
invaluable for interference and * ghost ** elimination in difficult reception
areas. Features of the DUBLEX are :—@ High forward gain of 6 dB, @ High maximum
to minimum ratio of 25 dB. @ Broad bandwidth on both vision and sound. @ Easy to
instal in the minimum of time, @ Light in weight yet robust in construction, @ Fully
weatherproofed in every detail. The mechanical construction of the DUBLEX is unique
with a cast housing retaining four shock absorbing insulators through which the folded
elements are assembled.

S \ DUBLEX POLAR DIAGRAM
/ \\\Max./Min. Ratio 25 dB. 3
\

/ \\ Acceptance
o Angle 96°.

PRICES:
DUBLEX with 7fr. mast, chimney
brackets, lashings, etc  Price £4/8/6
DUBLEX {array only). Price £2/14/6

DUBLEX with 10ft. x 2in. alloy mast,
double lashings, etc. Price £7/I5 -

DUBLEX with l4ft, x 2in. alloy mast,
double lashings, etc. Price £8/12/-

P

AERIALITE Cheshire

1 KILOWATT
AT FREQUENCIES

DOWN TO 10 ¢/s

Here is a compact, easily controllable source
of power at frequencies between 4 c/s and
2,000 c/s.

Already used by the Research Departments of
leading aircraft and engineering concerns for
Vibration Testing on materials and structures,
this instrument is proving an invaluable aid
in many important new fields of develop-
ment.

Let us send you full details and prices without
delay.

% Have you
investigated
this NEW
SOURCE OF
POWER . . .?

THE NEW SAVAGE

V.LF

AMPLIFIER

BRIEF SPECIFICATION
Frequency Range at 1,000 watts 10 ¢/s-1,000 ¢/s
Response characteristic... 4-4 dB 4 ¢/s-2,000 ¢/s

GalN e 84 dB
Noise Level .......ccooovvvvvvriiinnineiinnn, —70 dB
* VERY For frequencies between 40 c/s and 14.000 c’s, we recommend
the Savage Mark Il Kilowatt Amplifier.
LOw
FREQUENCY W. BRYAN SAVAGE LTD

DEPARTMENT W.W. WESTMORELAND ROAD,
LONDON Nwsy Telephone : COLINDALE 7131

WWWW americanradiohistorv. comm
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ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.I7

Here is the latest in the pedigree line of
Advance Signal Generators — the Type J.1.
This new model completely covers the wide
range of 15 c/s to 50,000 c/s in three ranges,
with an accuracy of + (2% + 1 ¢/s). Output
(continuously variable) into 600 ohms,
0.1mW. - Iw (0.25-25v) + 2db, the output
impedance approximating to 600 ohms

over the whole range. Max. output into

5 ohms is greater than } watt. A4 20 db
attenuator may be switched into use when a

very accurate output impedance is required.

The total harmonic and hum content as
compared with fundamental above 100 cfs
is better than 34 db down (2% ) at full
output, and better than 40 db down (1)
at 0.1 watt.

Weight 20 Ib.  Size 13}" x 101" x 8}"

WIRELESS WORLD

19
LARKkswood 4366/7/8

s

dvance

audio signal generator

THE TYPE J.I.

/W%gm SIGNAL GENERATOR

B s

3

WIDE RANGE

3 1‘“ jll‘!j‘ | '“W i I‘I;- \‘W

(s i \‘ “ | |

[ }ﬁc . :. IH
'I | @ ] .11|“l"‘ﬁ"[ 1 % d“}[
| | i L 10

R

ADYANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17

WWWW.americanradiohistorv.comm

LOW DISTORTION

I WATT OUTPUT
INTO 600 L OVER
ENTIRE RANGE

Full technical details
gvailabie in Folder S'17W

LARkswood 4366/17/8
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Yes ! TELECRAFT T.V. AERIALS are

built to stand up to the stress and strain
of all weather conditions even in the
most exposed areas.

Finest quality materials, an unbreak-
able aluminium diecast feeder box and
sound constructional design are the
foundation of TELECRAFT T.V. Aerial
strength and reliability.

The same care and attention to
technical detail is employed in the
manufacture of TELECRAFT T.V.
Aerials as with our V.H.F. Transmitting
and Receiving Aerials.

The FA22 as an example has stood the
test of time in the exposed Inland
and Coastal fringe areas and is to be
recommended where signal strength
is low.

Wherever your district, there is a
TELECRAFT AERIAL built to serve it—
and serve it well !

Send for Descriptive Literature

THORNTON HEATH, SURREY
THOvruton Heath 1191-2-3

SCOTTISH SALES AND SERVICE DEPOT:

423, Clarkston Road, Glasgow, S.4
Merrylee 4326

Depots : B'HAM, BRISTOL, MANGHESTER, WORTHING, PLYMOUTH

BOURNEMOUTH and CARDIFF

WIRELESS WORLD

EXACT
EFFORTLESS
TUNING

The S.L.8 Spin wheel drive gives easy
control through a ratio 24-1. Fitted
with constant velocity coupling, it
eliminates strain on the Condenser,
providing mechanical and electrical
isolation from vibration and noise.

Complete with 3-band glass scale 9in.
X 4%in. Printed short, medium and
long wavebands with station names.
Scale length 7in. Supplied with
florentine bronze escutcheon.

PRICE 27/6.

S.L.5, similar but fitted with reverse
vernier drive, gives ratios of 18-1
search and 50-1 reverse vernier.

PRICE 26/6.

Replacement Scales calibrated 10 Copenhagen
Plan now available for :
Airplane drive 2/3 retail Full Vision Drive 2/9 retail
Squareplane Drive 2/6 rerail S.L.8 or S.L.5 Drive 4/6 retai

PRECISION COMPONENTS BY

JACKSON

BROS. (LONDON) LIMITED

KINGSWAY -WADDON-SURREY

Telephone : Croydon 2754
Telegrams - Walfilco Souphone. Loi:dor

WWWW americanradiohistorv. comm
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o2- g Pointers for Designers

AND CONSTRUCTORS
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VALVES, GERMANIUM CRYSTALS AND CATHODE
RAY TUBES FOR TELEVISION
This table consists of the latest additions to our television range, namely

B309, N309, LN309, U329 and 6901 A, together with the well established
television valves, germanium crystal diodes, and cathode ray tubes.

Vision | Vision | Video | Video Sync. T Line | Line | Booster EHT
Mixer  Amplifier | Detector | Amplifier Separator| Osc. Output | Diode | Rectifier
. —— | IO S LGRS N ! -
S N309 | B309 | U3
GEX66 zZ77 GEX35 z77 L77 N339 u37
Eael z77 | 777 U3l
' N " Sound | Sound | Sound . | e
Frame Frame Noise Spot Power | Cathode
. Channel A.F.Channel A.F.| Channel A st : !
Osc. Amplifier ‘. Amplifier Output | Detector Limiter | Limiter ‘ Rectifier | Ray Tube
{ ' |r7 - - | 16" 6901A
LLN309 | +LN309 \ | | |p | 6705A
| 4+ LN309 1 LN309 | GEX44/I | GEX44/1  GEX44/1 | U309 | } 6706A
B309 N37 ‘ o | 6504A
| | 6505A

The B309 is a B9A based double triode, suitable for vision mixer or
time-base oscillator application. The valve has separate cathodes and a
12.6 volt, 0.15 amp. heater which is centre tapped for 6.3 volt or series
operation at 0.3A,

The recent introduction of large screen television receivers using
higher EHT voltages and wide scanning angles has necessitated increased
power and efficlency in scanning and video amplifier circuitry. The
N309, a B9A based pentode, has been developed for use as a video power
amplifier to produce the Increased drive required. A booster diode
U329, having a heater to cathode insulation of 7.5 kV and a PIV of T kV
necessary to withstand the high peak voltages encountered in the primary
of the line output transformer, results in higher energy recovery; its
0.3 amp. heater permits series operation.

The LN309 is a small output tetrode combined with a medium impedance
triode mounted on a BYA base. The systems are completely separate,
except for the common heater, and these lend themselves to both sound
AF amplifier and output, or frame oscillator and output channels,.

The 6901A 16" cathode ray tube has a 70° scanning angle resulting in
an overall length actually less than that of the G.E.C. 12" tubes. The screen
is aluminised, as is common practice with G.E.C. Television tubes, and a
sensibly flat screen is provided giving a wide viewing angle.

GCermanium diodes have numerous advantages such as small size, low
capacitance and high forward conductance, and their use is now firmly
established in current T.V. practice. The most common applications are
vision detector (GEX35), sound detector (GEX44/1) and sound limiter
(GEX44/1). For the home constructor and experimenter they are parti-
cularly attractive since heater wiring and valve holders are not required,
and they can be tried with great ease in various circuit arrangements.

Data on specified valves, C.R.T. and Germanium Crystals is available
on request from the Osram Valve and Electronics Dept.

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

_

WWWW.americanradiohistorv.comm
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ARCOLECTRIC

SWITCHES & SIGNAL LAMPS

® For [ndustrial Equipment
® Domestic Appliances
® Electronic Instruments
® Automobile Switching

PUSH PULL SWITCH
For Moter Cars

10-AMP. TOGGLE SWITCH
10-amp. 250 volt.

THREE POSITION TOGGLE SWITCH

Two-way and Off D.P. TOGGLE SWITCH

3-amp. 250 volt.

Write for Catalogue No. 127-W

ARCOLECTRIC

I WITCHES: LTD

MINIATURE TOGGLE SWITCH
3-amp. 250 volt.

SMALL POINTER KNO3 SIGNAL LAMP HOLDER
MES Fitting
CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4336 (3 LINES)

RECORDING IN THE HOME

The new Baird Portable Tape Recorder incorporates the most up-to~
date advances in high fidelity tape recording technique . . . twin track
(speed 74" per second) giving one hour’s recording per reel . . . excel-
ent response between 50 and 10,000 c.p.s. . . . single control operation
of motors for recording, playback and rewind. In addition to the 45
secs. rewind, a manual “forward” device is provided. The whole
unit, made with the same meticulous care that is given to all Baird
instruments, is self-contained in a robust case with carrying handie.
Write for leaflet giving further information.

Complete with
microphone and 1ape

65 GNs.

PORTABLE TAPE RECORDER

BAIRD TELEVISION LTD. LANCELOT ROAD WEMBLEY MIDDLESEX

WWWW.americanradiohistorv.comm
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Microwave Test Gear

Metropolitan-Vickers

Electrical Company

announce a complete range of precision
microwave test gear for use in 3 in. x 1} 1n.
waveguide over a band of wavelengths from
10 cm. to 11 cm.

1 PRECISION ATTENUATOR Type 501
2 MATCHED LOAD Type 506

3 OSCILLATOR Type 508

4 FIXED ATTENUATOR Type 519

5 SHORT CIRCUIT Type 510

6 DIRECTIONAL COUPLER Type 504

Other Metrovick microwave
equipment includes variable at-
tenuator type 502, standing wave
detector type 512, wave meter
type 517, high power load type
515, S & X band spectrometer
type 518.

Full technical details win
be sent on request.

23

METROPOLITAN-VICKERS ELECTRICAL CO. LTD., TRAFFORD PARK, MANCHESTER 17
Member of the A.E.l. group of rompanies

METR

NI@® est gear for the microwave laboratory

WWWW americanradiohistorv. comm
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U
first and foremost!

Egen Potentiometers are recognised
everywhere for their dependability and are
constantly being specified by radio and
electronic engineers. A specialised carbon
deposition guarantees perfect
electrical stability. Note
these features:—

@ Smooth action novement

@ Positive solder tag
location

@ Rigid fixing to chassis

- @ Rustproof plating of all
o steel parrs
@ Stilent operation

@ Cutler-Hammer switch
design

;;’ o @ Standard values avail-
able from 5,000 ohms.
to 2 megohms.

Egen Potentiometers are also_available with single pole or double pole
swirch and without switch, Switches only supplied separately if required.

PRE-SET RESISTORS.
A wire-wound pre-set
resistor for panel or chassis
mounting. Multi-unit banks
available to special order.

SUB MINIATURE
VOLUME CONTROL
For use in Deaf Aids and ‘ -

other miniature electronic il

apparatus.
Overall diameter less

than §"

Export enquiries welcomed

POTENTIOMETERS

EGEN ELECTRIC LTD.
Charfleet Industrial Estate, Canvey Island, Essex. 'Phone : Canvey 691 & 2

JANUARY, 1953

A THREEFOLD
INSTRUMENTATION
SERVICE

F. C. Robinson & Partners Ltd. offer a unique threefold
service to users of electronic instruments in the
North of England.
receive prompt attention.

Enquiries are invited and will

We are agents for the leading types of
radio and television test equipment,

I electronic instruments and industrial
control apparatus and stocks are con-
stantly maintained at our showroom
in Manchester.

Our factory at Cheadle, Cheshire, has ,
been specially equipped and staffed

for the development, desigr and manu- 2
facture of non-standard

electronic instruments.

specialised

Quick and skilled maintenance facilities
are always available. Our specially
3 trained engineers are always ready to
carry out repairs to electronic in-
struments, either in our own work-
shops or on your own premises.

F. C. ROBINSON & PARTNERS LTD.
SALES & SHOWROOM @ FACTORY & SERVICE
287 DEANSGATE COUNCILLOR LANE
MANCHESTER, 3 CHEADLE, CHESHIRE
DEAnRsgate 6601 GATley 2469

S . . L1
P WWWW americanradiohistorv. comm -
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Are

you
breaking
the
Sound
Barrier?

The amplifying stages of your equipment
may be generously designed with plenty
of inverse feedback and the electrical
characteristics may be 99.9°, perfect, but
the transition from electrical to acoustic
energy may present a serious barrier.
LECTRONA speakers, incorporating many
special design features, will enable you to
penetrate this sound barrier with high

efficiency and minimum distortion. A wide

range of models is available for radio STANDARD TYPE C.6104
R R R Diameter 6é%in.
requirements and other special technical Fiux density 10,000 lines per sq. cm.
. . Peak power handling capacity (speech
applications. and music) 4 watts.
Speech coil impedance, 3 ohms at 400
cycles.

Frequency response chosen to suit

requirements.
l E c T nouA LOUDSPEAKERS Other models are available in this

diameter, with alternative values of
Designed and Manufactured by flux density and power handling

capacity
ACOUSTIC PRODUCTS LIMITED
STONEFIELD WAY, VICTORIA ROAD, S. RUISLIP, MIDDX. Phone : Ruislip 6093 4
SALES: EDSTONE LIMITED
15§ BUCKINGHAM PALACE GARDENS, LONDON, S.W.I. Phone : Sloane 0621

WWWW.americanradiohistorv.comm
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FOR HIGH-FREQUENCY INSULATION

specify — ; :
" FREQUELEX | :

The Tuning Coil shown is supported by our “FREQUELEX""
Ceramic Rods, and forms part of a 200 K.W. Radio Transmitter.
This is only one of many applications where Rods made to close
limits are required.

We specialise in the manufacture of Ceramic Rods and Tubes of
various sections in several classes of materials over wide
dimensional ranges.

The Principal Materials are :—

I. Porcelain for general insulation.

2. Frequelex for High Frequency insulation.
-3. Permalex and Templex for Capacitors.
The degree of accuracy depends on the size of the
Rod or Tube, but the standard degree of accuracy
is outlined in the Inter Service Component Manu-
facturer’s Council—Panel R Specification embodied
in our Catalogue of Radio Frequency Ceramics,
copy of which will be sent on request.

Large Rods up to 44” long and 11" square are used
as supports for Tuning Coils, etc.

o e ] ,g permission of

i ? We shall be pleased 1o have your enguiries
{w.: for all sizes of Tubes and Rods.

deliveries can be given for most sizes.

Photograph by

¢ the Standard
Telephones &

Prompr

% BU[I@]I"S LOW LOSS CERAMICS

BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone : MANsion House 9971 (3 lines) Grams: Bullers, Cannon, London

.4 Cables Lid.
A

BL4B

HIGH GRADE LABORATORY EQUIPMENT

REBUILT AND GUARANTED AS NEW

SIGNAL GENERATOR TYPE 390G
WE HAVE A COMPREHENSIVE RANGE OF
ELECTRONIC EQUIPMENT BY WELL-KNOWN
MAKERS, INCLUDING SIGNAL GENERATORS
COVERING THE “S” BAND (10 cm.) A SMALL
SELECTION OF OTHER EQUIPMENT IS
SHOWN BELOW:—
Double Beam Oscilloscopes Type 339A  Signal Generator Type TF.144G

Oscilloscopes by Dumont Type 208 " " Type 7628

’ ) ” Type 224A » w  Type DA
Furzehill Oscilloscope Type 1684D Sullivan Precision Beat
Murphy Pattern Generator Type TPG.11 Frequency Oscillators

For further particulars of these and other high-grade
electronic instruments, write t0 ;—

HATFIELD INSTRUMENTS

175 UXBRIDGE ROAD, HANWELL, LONDON, W.7 ’
Telephone : EALING 0779

Cb.o71

RD.07/05 =

WWWW americanradiohistorv. comm

SCREENED
CONNECTORS

for cables of 0.2” to 1.03”0.D.
Single and multi-way types.
Special types fitted with coupling rings.
Cable joining connectors.
U.S. Type Connectors

as illustrated.

CABLE X CODF
0.D. ‘ TYPE NO.
0.41” Straight plug GD.071
0.25” Reducing adaptor |&D.07/05
0.2” Reducing adaptor |rD.07/03
fits on I

:’gg.‘]]ll - | Elbow plugadaptor | 1p.071
VD071 )

s on )| Bulkhead (Junction)| vp.071
LD.071 adaptor

fits on )

Gp.071 Chassis receptacle | cp.071
LD.071 j

Other Transradio specialised products:
CO-AX air-spaced articulated

Very Low Loss Cables.

Microdual Two-speed Precision Drives.

TRANSRADIO

LTD

1384 CROMWELL ROAD, LONDON, SW7,
ENGLAND Telephone: FREmantle 4421 (P.B.X.)
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FERROGRAPH MODEL ‘“2A”

Four years ago the first Ferrograph
made its appearance, and it has remained
virtually unchanged since that date. Now
a new model—2A—is offered. Mechanic-
ally the same, sound time-proved recorder
but incorporating those extra features
called for by the many discriminating
Ferrograph users.

® Synchronous Capstan Motor @ Ability to
use 1800 feet reels ® Redesigned monitor-
meter circuit ® Lighter weight ® More
convenient carrying shape ® Greater ease
of manipulation ® Even lower hum levels
and still better performance.

Ferrograph
MAGNETIC TAPE
- RECORDERS

FERROGRAPH ENDLESS LOOP RECORDER

A memory-loop recorder providing recording and con-
tinuous repetition of intelligence at periods variable from a
few seconds up to twenty minutes. Can be supplied also for
simultaneous dual-track working and with monitoring facilities.

FERROGRAPH DUAL-TRACK
TYPE «“ YDC’ EQUIPMENT

A dual-track recorder and reprodacer housed in a
metal instrument cabinet measuring 24" x 15”7 x 36" high.
Based on the Wearite Type '‘C"’ Tape-Deck, it has pro-
vision for three operational speeds, viz.—7%”, 3§” and
12" per second—and has as an cptional fitment a
voice/signal operation unit whereby the available
recording time of a reel may be considerably extended.

Desigred and manufactured by Wright and Weaire, Ltd. for

Brilish Ferrograph Recorder (& Lid

138 SLOANE STREET, LONDON, s.W.I
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FOR AERIAL NEWS AND VIEWS

The NEW EXSTAT for the

[ull detarls m Leaflie G\
from Sales Division

NS “ ]\ Horizontal
"l_'%t e \’ 50fc. screened cable, aerial wire,
5 ¥ insulators. etc  List Price £5/15/-,

suppression of radio
interference

Here is the new series of “ Exstat ”> Aerials which
incorporate a fully screened anti-static system for the
elimination of radio interference. The transformers
employed are of entirely new design and achieve a
new high level of performance which has been
achieved by using the most up-to-date technique and
specialised materials which have now been de-
veloped. Special high permeability ferrite cores and
the latest winding technique are used for these wide
band transformers giving maximum signal transfer
and impedance matching over the enzire wave band
m—-.. between 10—3000 metres.

=

Model ASA4l12. Vertical Rod Chimney
lashing. ‘ Exstat ~equipment, 50ft. screened
cable, 16ft. Rod and complete lashing
equipment as shown. List Price £8/16/-.
Model ASA4I12W. As Model 412 but for
wall mounting List Price £8,6/-,
Model ASA4I3. As Model 412 but for
mast head mounting. List Price £8/6/-.
Model ASA30L, Complete Kit for
Span. ‘ Exstat ' equipment,
rope

NOTE : Al
12 months’

Antiference Aerials carry a
free insurance cover of £250

against hightning damage.

ymFERENCE

ANTIFERENCE -LIMITED, BICESTER ROAD, AYLESBURY, BUCKS,
=i a7 W , W1,

BRAVANETON BTRELT. LE-

JANUARY, 1953

Model 44 SUBSTANDARD
MULTI-RANGE METER

A self-contained pre-
cision instrument for
general laboratory use
and for calibrating first
grade single or multi-
The
accuracy on the 44 range
is Substandard on D.C,

and

range meters.

within  +
on A.C.

Y These meters are made with the greatest care and
have been supplied for a number of years to the leading

laboratories at home and abroad.

"ELECTRONIC INSTRUMENTS LTD

17, PARADISE ROAD - RICHMOND - SURREY - ENGLAND

0.5()6

HIGH FIDELITY
PRODUCTS

Williamson Amplifier—Model D ......... £31 0 O
Williamson Pre-amplifier/Tone Com-

pensation Unit .........ocoiviniiiniininan.. £10 7 6
Junior de Luxe Main Amplifier ............ €20 0 O
Junior Pre-Amplifier (incorporating low-

[DASSHIllE 1) QTSN ——— £8 10 0
Minor Baffle, a new design of pleasing

APPEATANCE  .eviriniininininitiaieniaiineaias £8 1S O
Special High-Flux 8in Loudspeaker,

for use with the above ..................... £2 5 0

Plus Purchase Tax ......cccoeiiieniiiinn, £ 0 O

Junior Corner Horn. An entirely new and original
design of exceptional performance. To house the
Goodmans Axiom |0l or 102 loudspeakers. Full
details available shortly. Price to be announced.

Available trom leading dealers in London and the
Provinces, or if in any difficulty, piease apply direct.

Trade and Export Enquiries invited.

RoGers  DEVELOPMENTS (o

“ Rodeveo House,”” 116 Blackheath Road, Greenwich,
London. S50, Telephone : TlDeway 1723
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AN
IMPORTANT
ANNOUNCEMENT

by METAL PRODUCTS LTD.

A.B. Metal Products Ltd. proudly announce that they have been granted by the
Clarostat Manufacturing Company Inc., Dover, New Hampshire, U.S.A., the sole
manufacturing rights of the world-famous range of Clarostat Controls and Resistors.

Clarostat Controls and Resistors are known throughout the world for dependability
and exceptional performance. Every control is designed and built to the very
highest standard, and the wide range includes components which have not previously
been available in this country.

The full research and development resources of this famous organisation, coupled
with A.B. Metal’s incomparable production facilities, will now make available.
components which will set a new standard.

Only a brief outline of the Clarostat range can be given in this
present announcement, but further details will be issued as
soon as possible, and a catalogue will be made available shortly.

o Wire-wound Potentiometers and Rheostats. e Wire-wound moulded Resistors ; Wire-wound
o Composition - element  Potentiometers and . ‘p/ug -in {3,95’5’0" 5. . )
Rheostats. e ‘‘Srandee al_)ove - chassis - mounted, wire -
50 5s . wound Resistors.
o “‘Glasohm’’\ flexible Resistors, glass and o ““Greenohm’’ wire-wound Power Resistors.
o ‘‘“Flexohm " | fabric insulated. o Power Rheostats, etc., etc.

ConZiots andd ZrirZoes

METAL PRODUCTS LIMITED.
I6, Berkeley Street, London, W.I.

Phone: GROsvenor 5206/7

WWWW.americanradiohistorv.comm -
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A.D.S.

SUPER QUALITY

8. WATT AMPLIFIER

FOR A.C. MAINS ONLY

Push Pull 6Vés |5 db neg. feed back
25-18,000 cps + | db Hum Level —80 db
at 6% watts. Bass boost — Treble boost and
cut : LP correction : Provision radio feeder
unit.

BUILT & TESTED 16 gns.

The above Amplifier can now be
supplied in kit form. Complete with
fully illustrated instruction book.

£13.13.0

A.D.S. REFLEX CABINETS
Veneered and French Polished. ”

ila i Walnut, Oak and
S [ ALEC

12 MODEL £0.19.6

10" MODEL £0.9.0

MUSEUM 4539
(Dept. W.W.) 18, TOTTENHAM

“0@{

Shop Hours: Monday to Friday 9-5.30 p.m., Saturdays | p.m.

DEMONSTRATIONS DAILY

SUPERHET FEEDER

Three wavebands — B8A
Valves. 7 ks band width.
'R .

1}55 Wired complete and Tested.

10 gns.
FULLY GUARANTEED

MUSEUM 2453
COURT ROAD,LONDON, W.i

workshop
in your
pocket!

THE TELEVISION AND
RADIO SERVICE ENGINEER
. ASTER TRIMMER KIT

1 Screwdr.ver.

Conta‘ns ;
1 End Trimmer. 1 Set of Feeler Gauges.
1 Side Trimmer.

1 Yaxiey Switch Contact
Adjuster.

1 Low Capacity Trimmer.

1 Set of Six Box Spanners
from 1 to 8 B.A.

1 Set of Four Spanners
from 0 to 8 B.A.

In durable black crackie finish metal case.
Export enquiries invited
SEND YOUR ORDERS TO:
J & s NEWMAN 100 HAMPSTEAD RD., N.W.I
. 0 I-TD. Tel : EUSton 5176/7

The

LONG RANGE
50-1/volts

“TELEMAX”

BIG
PICTURE
4' x 3'
23 valve s;h. circuit,  Sensitivity better than 5o microvolts.
Full bandwidth. 4" X 3" picture. 5 channel facility, A.C. only.
Insulated chassis. Neutral coloured rexine covered case, sizc
approx. 23" X 22° X 217, fitted with castors and geared lifting
jack for tilt.
Complete with
valves,c.r.t.and

optical unit.

Detailed Specification from the Manufaclurers -—
TELEMECHANICS LTD.
3 NEWMAN YARD NEWMAN ST.
LONDON, W.1 LA Ngham 7965
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Examples from the New range of

TAYLOR INSTRUMENTS

Model
66A

Signal
Generator

. RANGES
100-320 Kcys., 3.2-10 Mcjs.  320-1,000 Kc/s, 10-30 Mc/s.
1,000-3,200 K¢/s., 30-80 Mc/s. 60-168 Mc/s. (2nd harmonic).
ACCURACY. Frequency calibration accuracy is within
- 1%.

R.F. OUTPUT. Up to 100 millivolts at all frequencies.

MODULATION. 400 cycles per second modulated
to a depth of approximately 30°%.

List Price £22.10.0

Modei
45B

Valve
Tester

A comprehensive mutual
conductance valve tester capable of measuring
over 3,500 types of American and European
radio valves. Supplied with a valve chart
giving testing data. For use on A.C. Mains.
Simple in operation. For operation from 105-125
volts and 200-250 volts A.C. supply at 40-100

c.p.s. List Price £25.10.0

Pattern
Generator

A high
frequency
osciliater covering a range
from 40 Mc/s. to 70 Mc/s. with unmodulated
or modulated output. Television receivers
may be adjusted and set up in the absence of
transmission. The modulated output produces
white horizontal or vertical bars on the

television screen. List Price £14.0.0

Model
260A

Television
Wobbulator

Model 260A

provides entirely self-

contained visual alignment facilities for Tele-
vision receivers.

CARRIER FREQUENCY : range 5 to 70 Mc/s.

FREQUENCY DEVIATION : Adjustable from 0 to
5 Mc/s. total.

SWEEP FREQUENCY : 50 c.p.s. sinusoidal.
OUTPUT VOLTAGE: Adjustable from 0 to 10 mV.

approx. List Price £36.15.0

These instruments are available through your usual supplier.  For full details of the
complete range of Taylor instruments please write for our new |6 page catalogue.

% [lllustrated instruments are available on Hire Purchase

TAYLOR ELECTRICAL

Montrose Avenue . glough . Bucks.

INSTRUMENTS LTD.

Telephome : Slough 21381
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Permanent Magnet

LOUD SPEAKER

There is no surer way of ob-
taining true reproduction
than by incorporating one of
these speakers in your own
cabinet, or by obtaining one
of our Corner Cabinets, as
illustrated below. t

12" “ TRIPLE CONE "
Frequency Range 18/16,000 c.p.s
Fundamental Resonance=35c¢.p.5.

12 ware -
£2.17.9. P.T.

Max Peak Input
PRICE £6.10 plu:

(No Tax) 18" “ DUPLEX = |
Frequency Range 20/16,000 c.ps.
Fundamental Resonance — 40 c.ps.
Max Peak Input 30 watts.

12" SINGLE CONE
Frequency Range 30/15,000 c.p.s
Fundamental Resonance = 65 c.p.s.
Max Peak Input = 20 watts

PRICE £5.19.6 plus £2.11.0 P.T.

£12.12.0.

The *Selhurst’” corner cabina

finished in walnut, oak and mahogany
provides the perfect

all BAKER speakers.

housing fo.

PRICE £10.10.0 (No Tax:

Please write for full detai's

toi—
24 DINGWALL ROAD,
CROYDON, SURREY.

for Eire :
TERENURE, DUBLIN.

Sole Distributor BRIAN CURRAN, 283 Harold Cross Road,

WIRELESS WORLD

TH.

JANUARY, 1953
I
! AR ‘m

COLLEGE T'&?TJ

can help your career through
personal postal tuition

in any of these subjects :

Accountancy Exams. s Aircraft Eng. & Radio v Architecture J Auditing
* Book koepmg Y Building * Carpentry J Chemistry s Civil 8ervice

cial Art J¢ G cial Arithmetic ¢ Company Law J Costi
% Diesel Engines y¢ Draughtsmanship % Electric Wiring v Engmeermg
(Civil ; Electrical ; Mechanical ; Motor ; Steam ; Structural) % Jigs,
Tools & Fixtures * Journalism Y Languages Y Mathematics J Mining
% Modern Business Methods y¢ Plumbing y Police J Press Tool Work
Quantity Surveying J¢ Radio J Salesmanship + Secretarial Exams.
Shorthand ¢ Surveying 4 Tel ications J¢ Televi Y Textiles
Y Works Management y¢ Workshop Practice

and GENERAL GERTIFICATE OF EDUCATION
SUCCESS WILL BE YOURS

As a Bennett College Student your own Personai

Tutor will coach you until you qualify, at your pace

with no time wasted. You will learn quickly, easily.
SEND TODAY FOR A FREE PROSPEGCTUS

TO THE BENNETT COLLEGE DEPT. A.41, SHEFFIELD

Please send me your prospectus on

PLEASE VVRITE IN Hl ()Cl\ LP TTFRS
wuasan

made to measure

The man who knows exactly the state of his
insulation at any time—is wise.

But one who uses a “ Record” Insulation Test
Set is wisest. It jis made to measure—
ACCURATELY, by those who were pioneers
in this field and who have kept ahead.

REORD

BROADHEATH - ALTRINCHAM - CHESHIRE
Phone : Altrincham 3221/2/3 Cables and Grams : ** Cirscale ** Altrincham
London Office : 28 Victoria Street, S.W./ Phone : Abbey 5148 & 783
Grams : * Cirscale '’ Sowest, London. Cables : ** Cirscale*” Longon

MAKERS OF MANY OTHER
FINE INSTRUMENTS

WWWW.americanradiohistorv.comm
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Never before has there been a record i o o : 2
changer equal to the B.S.R. Monarch, i} ) ;
which without doubt gives tremendous ' ; :

sales appeal to any instrument in which

it is mounted. It includes all features

demanded by the discriminating listener and has a styling and
colour that will blend with any cabinet design.

Simplicity of design guarantecs long life and trouble-free operation
The controls consist of one knob only, no levers to adjust, no loose
fitments, no confusing adjustments for playing the increasingly popular
7" L.P. records.

A brilliant new three diameter selector enables different diameter
records to be played automatically.  The machine thinks for you by
automatically adjusting itself for all three diameters.

Quality of reproduction is unequalled due to the outstanding per-
formance of the latest B.S.R. reversible pick-up cartridge with two
sapphire styli for standard and long playing records.

OUTSTANDING FEATURES

¥ Automatically selects and plays 127, 107, and 7" records, mixed in
any order at 33}, 45, or 78 R.P.M.

¥ Changer automatically stops after last record, motor is switched
off and pick-up is returned to rest position.

¥ Carefully designed to reduce moving parts to the very minimum,
giving long trouble-free life.

¥ New turn over pick-up has extended range up to 10,000 c.p.s. Self
compensated accurately for the L.P. lower [requencies with the
Turnover frequency at the correct point. Compliant enough to
take the lowest frequencics.

¥ Operates on 100/125-—-200/250 volts,
50 cycles, A.C. mains. Models avail-
able for 60 cycles A.C. mains.

Careful design allows us to deliver this

unrivalled unit anywhere in the world

at competitive prices.

E 4 (]
IR, [\ G ! i 2

Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Grams: ‘Electronic Old Hill, Cradley Heath.'
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Examples of
MODERN CAPACITOR ENGINEE RI_N_::G

Details of the complete ranze of Capacitoss
§ marufactured by Dubilier are available ca

req\.—c—st.

DUBILIER CONDENSER CO. (1925) LTD. .DUCON WORKS, VICTORIA ’D., NORTH ACTON, W.3
Telephone : Acorn 2241 (5 lines) Telegrams : Hivoltcon, Wesphone, London
Cables : Hivolteon, London. Marconi International Code.

D
. . . B
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REDIFON R50M
Supreme, world-wide, com-
munications receiver for
civil, military, naval, aero-
nautical, meteorological,
and other services.

o kX k%
LINKS
Nation to Nation o Town to Town

Village to Village o Ship to Shore
Ground to Aircraft

Radio Telegraph, Telephone and frequency

shift Teleprinter; high, medium and low

yower Transmitlers; Communications and
I H

Diversity Receivers.

*x *x *

REDIFON LIMITED

Aviation Communications Division
BROOMHILL ROAD
LONDON, S.W.18
ENGLAND

d3FE LIV AE

Jub 310

REDIFON G.R.49D Equally suitable for
;EIR{? ((‘)I:l‘nnceﬁ:e d H.F. Transmit- e 2 i 1i‘xed,trans1;01jtable and mobileinsin!ations.
e, designed for goneral marnons TheG.1.491). isa complete transmittingand

long distance communications. - ;‘;ﬁ;"(‘:'}{‘\g.%2:;?&5’0"‘“‘“3 both Telephony
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RECORD,
Zaon®

TAPEMASTER RECORDING COMPONENTS
Suitable for use with either Hartley or Culpitts
circuits. Retail
JUNIOR MODEL
Play/record, imp. 3,000 ohm at I/K/C" at

Erase ..., each £1 19 6
SENIOR MODEL
Play/record, imp. 5,500 ohm at I/K/C at

Erase .ooooeivnvneeiiieiieennes ...{each €2 5 0
Oscillator Coil in can, each.................. 0 6
Oscillator Unit, incl. coil and 6V6GT

valve, each.......c.coiiiiivininiiiiiiiiiienens £€2 5 0

RETAILERS

LONDON AREA. Arthar’s, 150-2 Chaning Cross Koad, W.C.2.
Bull, J., & Sons, 246 Hieh Street, Harlerden N, W.10.

Classic Electrical Co. Litd., Lower Addiscombe Road. Croydon.
Davis, Aiec, Supplies Ltd., 18, Tettenham Court Road. W.1.
Electranio Precision Equipment. 152 Fleet Street, E.C.4,
Electronic Precision Equipment, 46 Windwmi:! Hill. Ruislip.
@arland Bros., Chesham House, Deptiord Broadway, 8.E8.
Garland Bros., 5, Obelisk Parade, Lewisham, §.E.N3.

Gee Bros. (Radio) Litd., 15 Little Newport Street, W.0.2,
Henry’, 5 Harrow Road. W.2.

Home Radio, 187, Londor. Road. Mitcham.

Howaril. David. 347 London Road, Mitobam,

Lasky’s Radio, 370. Harrow Road. W.9.

Odeon Radio, 56, College Road, Harrow.

Smith, H. L. & Co. Ltd., 287/9, Edgware Road, W.2.

Stern Radio Ltd., 109/13 Fleet street, E.C.4.

Teleradio (1943) Ltd.. 177. Edgware Road. W.2.

TAPEMASTER MAGNET FEATURES :—

Electrically balanced to ensure low ‘hum ™ lever,
rlay/Record Model with .0005in. gap ensurin; max. top response
Beryllium Copper, non-magnetic gapping.

Mu-metal cores for Play/Record models.

Track widch, Play/Record, .082in., Erase .1 10in.

Bias frequency 45 KC, exactly matching Tapemaster oscillator
units and coils.

Output 10 mV,

Recording level 10 mV,

With optimum bias, recording level and equalisation of Amplifier,
response in frequency equals tape speed in inches/sec.
Oscillator units and coils are designed to give an undistorted
wave form, and oscillate at 45 KC to suit Tapemaster magnets.
Full instructions are included for building oscillator units and
coils into amplifier circuits.

o

and STOCKISTS

rROVINCES. Affleck’s Radio Service. 272 Shiriey Koad, Southampton,
Beaver Radio, 60-2 Whitechapel, Liverpooi 1,

Bold & Barrows, 12 Verulam Road, St. Albans.

Brown, A., Ltd.. 35 Arundel Street. Portsmouth.

Evans, D. R., Central Market Balcony, Cardiff.

Fairbotbam & Co., Ltd., 47 Lower Hillgate, Stockport,
Fenwick’s Radio, Gt. Brickkiln Strect, Wolverbampton.
Gee. H., Mill Road, Cambridge.

Kershaw. 8., Pershore 8t.. Birmmngham 5.

Rapid Radio Servioe, 13 Fore Street, 10swich.

Rapkin Radio, 73 Welli o Road. Nort t
Wakelin’s Wireless Co. Ltd.. 66 Norwich Road. ipswich.
Watts Radio (Weybridge:, Ltd., 8 Bakcr Street, Weybsmdge.

TRADE AND EXPORT ENQUIRIES—PLEASE APPLY TO i—Wholesale Distributors and Sole Concessionaires.

Winter rading CO. Ltd

6, HARROW ROAD, PADDINGTON, W.2,
Telephone: Paddington 3646 (6 lines)
SOUTHAMPTON : 20, Bevois Valley Road.
CARDIFF: 31, Bridge Street. Tel: 21829,
BIRMINGHAM : 58, Pershore Street. Tel: MiDland 1920

Tel: 54273.
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AUDIOM LOUDSPEAKERS

AUDIOM 60
I5 watt

This 12-inch single cone, medium
heavy duty reproducer has an
outstanding smoothness in res-
ponse and performance and meets
the most modern demands in the
field of P.A. installations, smalil
cinemas, high power radiogram
phones, ctc.

SPECIFIC A TI 0 N . Overall Diameter 12 fin. Overall
Depth 7in. Voice Coil Diameter 1{in. Fundamental Resonance
75 c.p.s. Voice Coil Impedance 15 ohms. Power Rating 15 watts
peak A.C. Flux Density 14,000 gauss. Total Flux 158,000 Maxwells.
Nett Weight 121b. 130z. Finish Grey Rivelling Enamel.

AUDIOM 80
25 watt

Ideally suited for Dance Halis,
Rinks, Cinemas, Electric Organs
and very heavy duty Public
Address Installations, this powerful Loudspeaker has a
remarkably smooth response up to 6,000 c/s.

SPECIFICATION Overall Diameter 15in. (38 cms.).
Overall Depth 8{in. {21.3 cms.). Voice Coil Diameter 2in. (5 cms.).
Fundamental Resonance : Conc type 1501, 60 c.p.s. Cone type 1502,
40 c.p.s. Voice Cojl Impedance 15 ohms at 400 c.p.s. Power Rating
25 watts peak A.C. Flux Density 14,500 Gauss (nominal). Total
Flux 215,000 Maxwells. Nett Weight 2531b. 11.7kg.

AUDIOM 70
20 watt

This high power version of our
well known Audiom 60C is available

as a bass unit for multi-speaker
systems or general Public Address use.

SPE C! FIC ATION . Overall Diameter 12 §in.  Overall

Depth 7in. Voice Coil Diameter 1§in. Fundamental Resonance .

Cone Type ““1205” 75 c.p.s. (Designed for Public Address use):

Cone Tvpe “1206” 55 c.p.s. (Designed for Bass Reproduction).

Voice Coil Impedance 15 ohms. Power Rating 20 watts peak A.C.

Il‘éﬁ; lZenslty 17,500 gauss. Total Flux 195,000 Maxwells, Net Weight
. 40z,

AUDIOM 90
50 watt

Massive construction
throughout enables the
Audiom 90 to withstand
continuous handling of heavy
duty inputs, suitable for
use in Cinematograph

—— installations, Electric Organs
and very high power Public Address systems.

SPECIFICATION  Overall Diameter 18in., (45.7 cms.).
Overall Depth 10}in. (25.4 cms.). Voice Coil Diameter 24in.
(6.35 cms.). Fundamental Resonance 35 or 50 c.p.s. Voice Coil
Impedance 6 ohms. Power Rating 50 Watts Peak A.C. Flux Density
14,500 Gauss. Total Flux 267,000 Maxwells. Nett Weight 2941b.
13.4Ke.

HIGH FIDELITY

Mounted in heavy die-cast clamps and
fitted with insulated terminals, the
transformer is of robust construction
and conforms to the highest standards
of electrical engineering.

OUTPUT TRANSFORMER
MODEL H.6

SPECIFICATION pexk AC 30
Watts. Frequency Range 10-20.000 ¢'s. -
1db, Size 3in. x3}in. x 4Jin. Nett Weight
5lb.

THE
CONCENTRIC

DIFFUSER
MODEL CD/77

Omni-directional
P.A. Reproducer

- Introduced to meet the
demands for an omni-directional Public Address Reproducer,
this 10 watt diffuser utilises a high flux P.M. Loudspeaker. The
design features besides being of an attractive nature also cnsure
sound distribution over a radius of 360°.

SPEGIFICATION Overall Diameter ?20}%in. Overall
Height (including eve suspension attachment) 17}in.  Speaker Unit
10in. P.M. High Flux. Voice Coil Impedance 3 or 15 ohms.

INDUSTRIAL
CABINET
No. 5

Strongly  constructed of
natural polished scasoned
mahogany the aperture is
covered with a woven cord
material ensuring maximum
protection to the diaphragm §
with minimum obstructionto
sound. Built with locked
corners to withstand the constant
handling involved in short term
linework the cabinet dimensions have been

carefully planned for use with a 12in. P.M.

loudspeaker and is ideal also for permanent institutions.

SPECIFICATION  Size: 17in. x 17in. % 82in. Finish :
Natural, Polished. Nett Weicht : 9lb. 140z.

Write for lllustrated Data Sheets and Full Descriptive Literature to :

GOODMANS INDUSTRIES LIMITED

AXIOM WORKS *® WEMBLEY ¢ MIDDLESEX ©® Telephone No. WEMbley 1200

WWWW americanradiohistorv. comm


www.americanradiohistory.com

JANUARY, 1953 WIRELESS WORLD 35

THESE AXIOMS

are not just loudspeakers —

but loudspeakers with a difference!

There are four in the family, all differing in specification but possessing a common
link—the ability to reproduce faithfully. Several years ago we designed the
AXIOM 150 (12in.) which is remembered by tens of thousands of enthusiasts
throughout the world. This instrument was acclaimed as ‘‘ the speaker with a
performance far in excess of its price.”

With the advent of wide range recording technique and con-
tinuous progress in the design of audio equipment (our con-
gratulations to all concerned) we recognised these advances with
the introduction early in 1952 of the AXIOM 150 Mk. II. This
15-watt Reproducer with a frequency range of 30-15,000 c/s.
combined with an outstanding transient handling capability gives
superlative quality for £14/13/4, including purchase tax.

What has been said of the AXIOM 150 Mk. II applies even more
to the AXIOM 22 Mk. II (12in.). This is a 20-watt AXIOM
with a higher flux density than the AXIOM 150 Mk. II, and an
improved transient response due to increased magnetic damping.
) Price £20/19/9, including purchase tax. e
Axiomul:SOlMk=ulil When these units are adequately housed, Mr. Enthusiast may Axiom 22 Mk !
have to convince Mrs. Enthusiast that the space occupted is
merited! Domestic difficulties of this nature can be entirely
avoided by installing one of the latest additions to our AXIOM
family—namely the 8in. AXIOM 101 or AXIOM 102.

Both these units will handle 5 watts of audio power, which we
have found quite adequate for normal domestic levels. For their
size they cover an extremely wide frequency range—40 to
15,000 ¢/s. Though hard to believe, this is testified by the
thousands who have already heard them. The difference between
the two models is again one of flux density (AXIOM 101
13,500 gauss and AXIOM 102, 17,000 gauss). When housed in
reflex chambers both these units occupy the minimum space.

k. AXIOM 101, Price £7.2.9 including purchase tax.
Axiom 101 AXIOM 102, Price £10. 14, 2 including purchase tax. Axiom 102

In the AXIOM range there is a speaker All these models are stocked by the
to satisfy the most critical. We believe leading dealers, but in case of difficulty,
that due to our exceptional production please order direct from us. We invite
and research facilities, and the fact that you to write for further details of any
we are largely a self-contained manu- unit. Remember we can give you
facturing unit, these speakers represent outlined dimensioned drawings of reflex
greater value than any others obtainable. chambers for all Speakers mentioned.

GOODMANS INDUSTRIES LTD., Axiom Works, Wembley, Middiesex.
Telephone: WEMbley 1200. Telegrams: Goodaxiom, Wembley, England.
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THE “TELEKING™

A PRACTICAL SUPERHETERODYNE
TELEVISION
FOR THE HOME CONSTRUCTOR

ALL COMPONENTS ARFE READILY AVAILABLE

Wide-Angle
Scanning
Components;
Ready-Made

RECEIVER

Suitable for
Fringe Areas.

Automatic Noise

Chassis; 4 S
Transformers & el pot
Coils Limiters. De-
signed with
by .
ALLEN the Co-operation
COMPONENTS and Approval
LIMITED
«“ Crown Works” of the Leading
i97 Lower Manufacturers.
Richmond Rd. '
RICHMOND @ 3Mc/sBandwidth
Surrey sm 16" METAL C.R.T. Sensitivity 15uV.

SIMPLE TO ALIGN
ONE MODEL FOR ALL CHANNELS

ALEXANDRA PALACE SUTTON COLDFIELD HOLME MOSS
KIRK O’SHOTTS WENVOE

OVER 2,000 MODELS OF THIS RECEIVER HAVE ALREADY BEEN CONSTRUCTED
SINCE THE 1952 RADIO EXHIBITION AT EARLS COURT.

FULL CONSTRUCTIONAL DATA INCLUDING ACTUAL SIZE WORKING PRICE

DIAGRAMS IS AVAILABLE IN ENVELOPE FORM FROM ALL IMPORTANT /
RADIO STORES AND BOOK SHOPS

or from
"HNICAL SUBEPLEKES L'TD.
HUDSON HOUSE.
63 Goldhawk Road. Lomndomn. 9.2,

TE
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Giving “home constructors”

everything they look for!

'ENGLISH ELECTRI(’

BRITISH MADE

16 INCH LONG LIFE METAL C.R. TUBES

TYPE T.901

First metal tube in Great Britain and signer’s choice for *“ professional ™ results.
still first in performance ever since its Magnetic focus and deflection (70
introduction by ‘ ENGLISH ELECTRIC’ angle). Almost flar face-plaic. Wide

Tele-King > and ¢ Magnaview ’ angle scanning. Picture focussing over
circuits and ‘ View-Master’ conversion whole of screen area. Fitted ion trap.
circuit are built around it! The de- Length 174",

Your local dealer will gladly supply full particulars, or write . . .

THE ENGLISH ELECTRIC COMPANY LIMITED, TELEVISION DEPT., QUEENS HOUSE, KINGSWAY, LONDON, W.C.2.

'
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/fAn important new bhook recently

published for WIRELESS WORLD

Radio

Interference
SUPPTesSSion s

{s Applied to Radie and Television
Reception. This practical handbook by
G. L. Stephens, A.M.LE.E., provides an
up-to-date guide to the various methods
of suppressing clectrical interference
with radio and television reception,
particular attention heing paid to the
problem at ielevision frequencies. The

author describes in detail the origins ol

—

/ Radjy Inlpr[,-,.‘,,“,
s"PP"rsw,,

/
Aspatn g,

| S

Typical interfering appliances discussed
include:  engine ignition  systems,
switches, thermostats and contactors,
electric motors and generators, rotary
converters, neon signs, fluorescent light-
ing, etc. Other chapters deal with the
design and choice of suppressor com-
ponents, methods of locating the source
of interference, and sunppression at the

\l

Other selected titles \

Advaneed
Theory of Waveguides

By L. Lewin. Sets out the various methods
that have been found successtul in treating
the problems arising in waveguide work.
The author has selected a number of
topics as representative of the field in
which the centimetre-wave engineer is at
present engaged. 30s net. By post 30s 7d.

Sound Recording
and Reproduction

By J. W. Godfrey and S. W. Amos.
B.SC., A.M.LE.E., in collaboration with the
BBC Engineering Division. Covers in
detail the theory and practice of dise,
magnetic and film recording with special
reference to equipment nsed by the BBC.

The text is fully illustrated with nearly
200 diagrams and photographs,
30s net. By post 30s 7d

receiver itself.

10s 6d net.

interference and the whole theory of
suppression technique. Many practical
applications are given.

By post 10s 11d.
Obtainable from all booksellers or direct by post from the address below.

ILIFFE & SONS LTD., HOUSE, STAMFORD STREET, LONDON, S.E.I

DORSET

the AC.power you require
from your DG supply

A pMODELS ‘
1O & 2 wave veryTHING

10 WATTS PUSH-PULL HICH FIDELITY AMPLIFIER
3 INPUTS: CRYSTAL & M/C. MICS. & CRAM.

3 TAPE SPEEDS: 3%. 7% 815 icues rer secoms
2 TRACKS PER TAPE - 2 Hxs RECORDINC
2 SEPARATE INPUT CONTROLS ror winnc
COMPLETELY AUTOMATIC ERASE (ciccrronc)
DETACHABLE SPEAKER UNIT wooee -
FAST REWIND & FORWARD WIND
!NPUTS

with ¢

D-C-/A-C- CONVERTER
Models for Electric Gramophones from £8 16 0
‘ Models for

@ Radiograms and Autochange Radiograms
(inc. 3-speed motors)

@ Radios, Televisions, etc. from £11 16 6

® Tape Recorders, Dictating Machines, etc.

MODEL 10 Input, 6, 12, 24, 32, 50, 110 or 200/250V. D.C,

£65 Output 230V. 50 or 60 c/s.
I - Descriptive literature W.W, 24 from the manufacturers
O DEL2 “w PO FT)) JEW CHAPEL ROAD, HIGH ST, FELTHAM, MIDDX.
£66-10-0 Tel. : FELtham 4242

ot Dde piamatrations tram

ASSOCIATED CINE EQUIPMENTS LTD.

353, BEXLEY ROAD. ERITH. KENT. Phone: Erith 2543,

Service Dept. : 87 Fortess Road, London, N.W.5, Tel.: GULliver 5165 & 7202
Scottish Depot ; 257 Gorbais St., Glasgow, C.5. Tel. : South 1326
Overseas enquiries to nearest EM.1. Organisation Depot.
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For full particulars
OF ALL LOW LOSS CERAMICS SUITABLE
FOR ELECTRONIC DEVELOPMENT

write to

TAYLOR TUNNIGLIFF (REFRACTORIES)LTD

ALBION WORKS, LONGTON, STOKE-ON-TRENT
Telephone : Longton 33122

London Office : 125 HIGH HOLBORN, LONDON. W C 1 Tel: HOLBORN 1951/52
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the G’””l)i&'seur 3’Speed gramophone motor

This new motor vnir is another noteworthy achievement
in the * Connoisseur ”’ tradition. Full 127 turn-
table 33}, 45 and 78 r.p.m. The syn-

chronous motor is virtually vibrationless

and suitabie for standard, transcription
and microgroove recordings.

Mamn turntable
spindle, precision ground

and lapped, runs in
phosphor-bronze bearings. Low noise
level and hum induction. Input voltages:
200-250 A.C. 50 cycles or 60 cycles to order at no extra charge-

Price without pick~up £16.10.0 plus £7.3.0 P. Tax

MODIFICATION FOR TWO-SPEED Conversion parts for ““Connoisseur’’ Dual Speed Motor to give the third speed of 45 r.p.m.
now availab.e, together with centre disc, at a cost of 5/8 inc usive of Purchase Tax.

A.R. SUGDEN & CO. (Engineers) LTD., swowouse. vorcsne

BRIGHOUSE, YORKSHIRE.
Telephone: HALIFAX 69169

AN ANNOUNCEMENT

HIGH FIDELITY CRYSTAL MIGRGPHGNES

We have pleasure in announcing that we are now the approved SOLE
DISTRIBUTORS of the famous range of Ronette Microphones, and
can offer immediate delivery of a fully comprehensive range hivherto
unobtainable in Gt. Britain, as shown below.

f‘@ @N SOLES

for Major Fiim Mixer
| Suites to Individual §

B110  Reporter Microphone | GS.210 Built-in on/off switches
£212 0 for G210 Models 20 -

HM Hand Microphone with extra on each type. 2
Filtercel Inse;{4 7 6 RFC Studio Microphone with L requirements
Fully I-loating Insert VIEWMA T s
088 Ball Microphone with £8 )15 [}

Filtercel Insert. '
£4'10 0 | RFC/L do. do. with low Im-

CONSOLES

a ; pedance bLuilt-in Trans-
088U ?gi-mdo. T\ln?hilsjn1\72ersz‘161 former ... £10 10 0
088/F do. do. Mounted on | §742  Twin Microcell Micro- AS SHOWN
Flexible Chrome Tube | phone .. .. £0 § 0 Beautifully designed and

with Universal Joint

£6 19 6 | R572 Twin Alicroceli Studio finished in Walnut, Oak,

Mahogany and Teak, to

G210  Streamlined Tilting | Microphone £9 19 6 customers’ requirements
boad Merornone | gy do. o, withtop In- |
419 6 ggﬁ:x;lc_e buxltzixl’lignsé I Standard “ VIEWMASTER " model as shown £13.0.0
G210/L do. do. with low Im- i T With Full Length Doors ... ... £14.0.0
‘" pedance Built-in Trans- R474 MULTICELL Studio ! Universal Mode! for all 16”7 tubes now in preparation.
former .... £6 19 6 | Microphone £15 15 0 Carriage and Packing 15/- extra.

Fitted with shelf tor easy mounung These are NOT mass produced and

@ A choice of inserts is available for most models. \ dimensions can be altered to suit personal requirements.

@ All Ronette microphones have standard threads for mounting. e ey
@ Fully illustrated ieaflet available on application, ndividual and Trade Enquiries to

RO NETTE—the House of Aristocratic Microphones ll- AS][DOWN

== = N =3 —_— =t C 3

E. & G. DISTRIBUTING CORPORATION LTD. | 9g HERTFORDAEISATDM AEKBRAAONTON N.9
33 Tottenham Court Road, London, W.| hone :

e L T T T R e R St
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BRITISH and prouad of it!

As the world has in the past depended on
British inventive genius and  craftsmanship
in the ficlds of engineering, shipbuilding, and
acronautics, so it does to-day in electronics—
reflected in this new British tape recorder, the
Simphonic Model 1A.
Supreme in its class, the Simphonic leads on
every count.
PERFORMANCE : Response 50-10,000 cfs.
8 watts high quality push-pull output. Wide
dvnamic range.
DESIGN : Three motor drive. Monomaster
finger tip control. Positive servo brakes on
both spools.
FACILITIES : Two running speeds. Twin
track operation.  Plavback via internal or
external 1./S. Provision for remote control.
STYLING : Handsome, robust portatle casc.
Artractive colour scheme. Provision for
carrying microphone, spare tapes and acces-
sories.

?I‘ SERVICE : British made throughout. Com-
plete established service facilities.
Hear the Simphonic 1A at your local dealer

/ to-day ! Trade enquiries invited.
—

\
¥ SIMON SOUND SERVICE Zﬁ

48-50, GEORGE STREET, LONDON, W.I
TELEPHONE: WELBECK 2371 (5 lines)
GRAMS : SIMSALE, WESDO, LONDON
CABLES : SIMSALE LONDON Firarel
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UNIVERSAL IMPEDANCE BRIDGE

A general-purpose instrumcnt covering a
very wide range of measurements for values
of resistance, inductance and caprcity.
When used for resistance measurement it
is connected as a Wheatstone bridge, the
required D.C. source of supply and the

MODEL UB 202

denser under test is connected in a moditied
Dec Saute’s Bridge. The same dial as uscd
for resistance mecasurement is used to
balance thc capacity of the unknown
condenser, whilst a second dial in combina-
tion with a decade resistance balances the

RESISTANCE RANGE: 01 ohm to 1,000,000 ohms,
Basic range : 0'1 to || ohms continuously variable
plus nine steps of 10 ochms.

CAPACITY RANGE : 10 pf to 1,000 mFds. Basic
range : 10 to 1,100 pf continuously variable, plus nine
steps of 1,000 pf.

INDUCTANCE RANGE: 10 microhenries to
1,000 henries. Basic range : 10 to 1,100 microhenries
continuously variable, plus nine steps of 1,000 micro-
henries. 6é-way multiplier.

BRIDGE FREQUENCY : [,000 cycles supplied
from internal valve oscillator. Visual null detector
is incorporated in the instrument.

SENSITIVE PANEL MOUNTING
METERS

SIZE 247 33" 5
RANGE 25.A 152A 152A
to to to
50A 50A 50A

Prices on application

balance-indicating micro-ammeter both power loss. For the measurement of Stockists, M.R. Supplies, Ltd., 68 New
being incorporated in the instrument. inductance the instrument is converted into Oxford Street, W.C.1, or write to :
When used as a capacity bridge, the con- a Hav’s bridge.

Available for immediate delivery from our

BRITISH PHYSICAL LABORATORIES

HOUSEBOAT WORKS

RADLETT ' HERTS

Telephone : Radlett 5674-5-6

A Happy New Yeasr
to ALl

Let your resolution be :—

-Lowards periection-

and choice from our complete
and comprehensive range of
“Blue Riband’’ electronic and
electro-acoustic equipment.

You do not have to buy
again when you have bought
Lowther Products.

Leaflets gladly sent upon request.

THE LOWTHER MANUFACTURING C0.

(The Laboratory Production Unit)

Lowther House, St. Mark’s Road, Bromley,
Kent. RAV. 5225.

Y now ready ! Y

e.Skyw 4

TAPE RECORDING MANUAL

COMPLETE BUILDING
INSTRUCTIONS

for making a

De Luxe Tape Recorder

36 pages packed with information,
drawings, plans and amplifier wiring
diagrams.
PRINTED ON HIGH QUALITY ART PAPER
DIRECT FROM

Frith Radiocraft Ltd. 3’, 6 2

69-71 CHURCH GATE, Postage
LEICESTER

Or through any W. H. SMITH & SON bookstalls
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miniature in size...

mighly in performance

faction certain!
% Only 1 in. high.

COILPACKS. A full range is available for
Superhet and T.R.F. Mains or Battery. Size
only l3in. high x 34in. wide x 2¢in. Ideal for
the reliable construction of new sets, also
for conversion of the 21 RECEIVER, TR 1196,
TYPE 18, WARTIME UTILITY and others.

Aligned and tested, with full
circuits, etc. Fully descriptive
leaflets available.

Outstanding

You'll get
shock-

a

the first time you hear
your own voice ! Have
fun and find endless
pleasure in wusing an

inexpensive TAPE
RECORDER you can build yourself.
We can supply all the parts to make a
really efficient unit, utilising your gramo-
phone turntable {which can still be used
for its normal purpose). Send 2/6 only
for easy-to-follow blueprints and instruc-
tions, or ask for details.

CRYSTAL MICROPHONES
As used in the Tape Recorder
mentioned above and for almost any
equipment where quality at a low
price is desired.

ACOS 22-2. Table or hand model,
as illustrated, including removable
base. Uniform response. 40-
6,000 c/s. £6/6/-.

ROTHERMEL 2ADS56. Black é
anodised finish, as illustrated, for
hand or table use. Tapped to fit any
standard base. (Table-bases available
shortly at approximately 10/- each.)
Uniform response.  30-10,000 c¢/s.
With cable, £2/19/6.

FOUR for the Price of TWO!
The NEW OSMOR
CHASSIS CUTTER!

of entirely new design. Cuts twosizesof
holes with 2ny one reversible punchand
die ; and can be operated with aspanner
or tommy-bar. Blanks easily removed.
Punch and Die sizes:

No. -}« Yiin.

No. 3—§ x 1}in.
Supplied complete with dorh No. 2 and No. 3
punches and dies for 30/= (postage and packing
1,3y or 18/- one punch and die oniy. (Please
state which.y

Enguiries for other
sizes are welcomed.

The OSMOR “JIFFY PUNCH " cutsa §” hole
with one blow of a light hammer,
Complete with punch and die....5/9 post free.

FREE!

and radio components.

% Variable iron dust cores.
% Low loss Polystyrene formers.

(stamps) for FREE CIR-
CUIT and full lists of coils, coilpacks

Little wonder that OSMOR « Q' RANGE COILS
are the ¢ big noise’’.
price, can compare with them for super selectivity

and sensitivity.
word for it—the watertight guarantee makes your satis-
Consider these points of superiority :—

No imitation, regardless of

And you don’t just have to take our

% Packed in damp-proof con-
tainers.

* Fitted tags for easy connection.

WARNING!!

Any coils from fire,
salvage or similar sources
are not subject to our
guarantee and service.
Buy from reputable
sources only.

A spotlight on just one of the
range of Osmor “Q”’ coils.

H.F. CHOKE Type Q.C.1.

frequency coverage 150 kc/s. te
20 m/c.

Iron-dust core and single-screw fixing
Prototype tested and
approved by M. G.
Scroggie, B.Sc., M.I.LE.E.
ldeat as anode
load in TRF receivers,
for decoupling and
general purposes. Price

4/-.

We keep stocks of many radio components for
use in published circuits, including the following :
“ WIRELESS WORLD "

““NO COMPROMISE ** TRF TUNER, by W.
Winder, A.M.ILE.E. {Osmor coils QA!l and
QHFII for M.W. and QA12 and QHFI2 for
L.W. are suitable, price 4/- each.)

“ MIDGET MAINS RECEIVER,” by W.
Amos (Osmor coils QAIl for MW. and
QAI2 for L.W. are suitable. Price 4/- each.) |
““PRACTICAL WIRELESS !
‘3-SPEED AUTOGRAM."

‘““MODERN |-YALVER.”

‘“ A.C. BAND-PASS 3.”

“ RI155 CONVERTER.”

).F.s. 465k/c. Permeability-tuned, with
flying leads. Standard size |§in. x I3in. x 34in. |
for use with OSMOR coilpacks and others,

14/6 pair. REALIGNED, 1/6 extra.
Dear Reader,
We can’t mention all our

products here, but shall be glad
to receive your enquiries. If it’s
top-quality components and a
speedy, courteous service you
are looking for —try Osmor. We
really shall do our best for you.

Osmor Radio

Keep those small components—resistors,
condensers, etc., neatly stored yet visible,
by using an

OSMOR "JAR-RACK"

(If you're a generous husband you’ll buy
cene or two for your wife's larder, too—
she will appreciate somewhere to store

her preserves.) Holds any | Ib. jam jars
which are easily removed but cannot fall
out. Just the thing for the tidy “HAM "’
or Radio Dealer.

Type | for wall-fixing, as illustrated, §/9
each, holds 8 jars. (Jars are not supplied
but are easily obtained.)

Length 24in., enamelled olive green.
Type 2 for screwing under a shelf, 5/9
each, holds 6 jars.

Length I8in., enamelled green. P. &P, I/-.
(Trade discount allowed to Dealers.}

DIALS

Metal dials, overall size 5%in. square, as
illustrated. Cream background, 3-colour.

Type MI, L.M.S. waves. M2, L & .M.
waves. M3, M. & 2 S. waves. Price
3/6 each.

Pointer, 1/6 ; Drum, Drive, Spring and
Cord, 3/2. ‘
Type A glass dial assembly, measuring
7in. x 7in. (94in. x 9%in. overall). Mounts
in any position. Choice of two 3-colour
scales, 24/6. P. & P. 1/6.

Producis Ltd.

Telephone : Groydon 5148/3

(Dept. W.37) BRIDGE VIEW WORKS, BOROUGH HiLL, CROYDON. SURREY.
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Now you ¢
Finesi Fape

Y GRUNDIG

Simple and instantly effective push
button controls give you complete
mastery over the “Reporter’s’ mag-
nificent  recording and  reproducing
qualities. Twin track tapes give a full
hour’s recording and play-back time—
and play-back can be effected
immediately. For amateur broadcasts,
professional operators and home enter-
tainment, the “ Reporter >’ revolutionises
the fascinating business of recording and
reproducing sound.

NOTE THESE
EX ITING FEATURES
[ ]

ABRIDGED SPECIFICATION

Silent fast forward and reverse vewind—? mins.

Tape lengih—1 200 feet at 74 In. per second. Con- [ ]
sumprion 60 wares approx. Frequency range—
30 c.p.s.—10,000 c.p.s. d.b. Loudspeaker—clliptical [ ]
permanent wmagnet coil.  Mains voltage  A.C. only
110, 125, 220. 210.  Price with high fidelity [ ]
microphone 75 gns. H.P. Terws available. [ ]

- Technical locadership —

* % # Stcred recordings keep indefinitely

each new recording wiping out the previous one,

GRUNDIG (GT.BRITAIN) LTD., Kidbrooke

Announcing the
SCALAMP

VOLTMETER

This instrument

@ jjé;,

)
Eortable

)

./y'

DIRECT READING.

Cai. No.
W.W. 11310
mounting. )
a taut suspension,

an bave the
ftocorder in

ELECTROSTATIC

duces a completely new
conception of electrostatic |
voltmeter. It is. compact.
and robust, and does not
require critical levelling or special
The movement has
is critically

fANUARY, 1953

(he World!

WIRELESS WORID

NDING

nious
EAocESSO

ov

RIES

Hand and foot
operated remote controls.
Telephone call recorder—no

alteration tu hand sot involved.
Mixer unit for continuous mixing
up to 4 different recordings at once.

Completelv portable.

Exclusive device for quick stop and start.

Established Supremaey

Tape can be used over and over again—

Park Rd., London, S.E.3. Tel: Lee Green 0768

intro- THOSE who wish to suppiement their existing knowledge with a sound
rechnological background and, if necessary, pass qualifying examinations
can do so by means of I.C.S. Home Study Courses. These inciude RADIO
ENGI!NEERING RADIO SERVICE ENGINEERING . RADAR,
ELEMENTARY ELECTRONICS, ADVANCED SHORT WAVE
RADIO = RADIO . T/V TECHNOLOGY and training for the
tollowing examinations—B.I.R.E. . P.M.G. CERTIFICATES FOR

ZERO CURRENT damped, and rcadings can be WIRELESS OPERATORS . C. & G. TELECOMMUNICATIONS
DRAIN. taken with rapidity and case. C. & G. RADIO SERVICING CERT. (RT.E.B.) . C. & G. RADIO
THREE SECONDS Three models are available: AMATEURS etc.. etc.
PERIOD. Cat. No. W.W. 11308

LAMP OPERATES

Cat. No. W.W. 11309

FROM MAINS OR

4 VOLT BATTERY. 3 - 10 kV A.C. D.C.
Cat. No. W.W. 11310

BRIGHT SPOT-
AND-HAIRLINE
INDICATOR.

Please write for illustrated leaflet.
P>

SCIENTIFIC ()[4 INSTRUMENTS

W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE

1-5kV A.C. D.

5-18 kV D.C. and
5-12 kV A.C, RM.S.

Students are coached until successful. Fees
are moderate and include all books required.

GENEROUS DISCOUNT TO H.M. FORCES

WRITE TODAY for FREE BOOKLET describing complete
facilities for the successful study of Radio and T/V technology.

C.

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Dept. 223B, International Bldgs., Kingsway. London, W.C.2

|
|
|

Please send bookiet on subject

Name .. ot <o
{BLOCK LETTERS. PLEASE)

|
y
l l .Address
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The first of a new series of industrial cathode ray
tubes designed, developed and manufactured exclusively by
Electronic Tubes Ltd., the makers of high quality valves
and cathode ray tubes.

The ICP1 is a miniature SELF-FOCUSING tube
with a | inch diameter screen designed for the purpose of
MONITORING WAVE SHAPES in electronic equipment.
The illustration shows the Lock-in base which

allows easy self-supporting mounting.

Heater Voltage 6.3 volts
Heater Current 0.6 amperes
Anode Voltage 500,800 volts

Full technical details available on application.

REG. TRADE MARK

VALVES AND CATHODE RAY TUBES

ELECTRONIC TUBES LTD.

KINGSMEAD WORKS - HIGH WYCOMBE (2020) - BUCKS ENGLAND
ET7
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SELECTIVE
TRANSMISSION

MEASURING SET
MODEL RP 3110

Designed and manufactured for G.P,O,

This is a precision instrument for measure-
ments on multi-circuit coaxial cable carrier
systems by means of a comparison with
locally generated signals of known frequency
and level.

Frequency coverage: 60 Ke/s—3 Mc/s in
7 ranges.

Calibration accuracy: below 0-29, or 2 K¢/s
whichever is the greater.

Power supplies: Range of measurements:

- through levels 10 db to - 61-5 db
290™=*230M Yl 25 OLE|S or terminated levels + 10 db to - 81-5 db

referred to ImW in 75 ohms

BRITISH COMMUNICATIONS CORPORATION LTD.

SECOND WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDX.
Telephone: WEMBLEY 1212 Cables: BEECEECEE, WEMBLEY

" WEYRAD®

| TELEVISION COMPONENTS

FRACTIONAL H.P. MOTOR UNITS R.F. INSERTS AND LF. STRIPS—

FOR actuating valves, dampers, rheostats, geneva Specially designed for fringe area reception.
movements, rocking baths, flashing signs, illuminated | Roring a lete Tt ] "
models, soldering and welding fixtures, rotating tables, g€ a4 complete supernel receiver unit.
automatic light strip feed, lubricating and other small | Employmg eleven standard B.7.G. type
pumps, small machines, animated displays, vibrators, | valves.

R.F. inserts are available for each of the

developing baths, agitators, fans, aspirators, etc. |
’ five television channels.

THE DRAYTON R.Q. is a

miniature capacitor induction | Price .......... £10 8s. 0d. includiug P.T.
type motor with a current con- d .
sumption at 230 volts, 50 cycles Circuits and Data .......... 1/6d. per set.

of 0.09 amps pf. 0.9, It is
available :

RQ.G. GEARLESS running at
2,700 r.p.m. continuously or
intermittently ineither direction
or continuously reversed.

R.AQ.H. GEARED for high final
shaft speeds for continuous or
intermittent running, forward
or reverse.

LINE FLYBACK TRANSFORMERS—

Our standard type will provide up to 12 kv.
and is suitable for use with wide-angle tubes.
Even when operated in AC/DC circuits up
to 10 kv. is obtainable.

Price s vos. 5o% 595 0y o s unes £1 13s. 0d.

Circuit and Data .. .................. 6d.

SRR

R.Q.R. GEARED for continuous
or intermillent running or
reversing at speeds from 27
mins per rev. to 600 revs. per
min., with or without seli-

Full details are given in our Illustrated

Catalogue .........c..cueeeuvnnnnn... Price 6d.
switching up to 2} r.p.m.

vihing 0 0 2 1 WEYMOUTH RADIO MFG., 0. LTD,,
Deayton Regulato.r & lostrument Co. Ltd., \Vest_D:yton, K/liddle:ex. | CBESCENT STBEETI WEYMOUTH-
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ANNOUNCEMENI

A new range of R. & A. Reproducers *

will shortly be in production.

We are confident that there will be no other
mass-produced loud-speakers as good as these
available to set-makers in 1953.

We shall be pleased to send technical data
giving the reasons for this confidence

to engineers and technicians

in the radio, television and allied industries.

*The world-renowned Series 800 and 900 nith

I.T’II[)OI tant new _/t’(l[ltl‘l.’.f.

) R&q
~Loud-speaker

Manufacturers
lo the radio tndusiry

since 1930

REPRODUCERS AND AMPLIFIERS LIMITED

WOLVERHAMPTON ENGLAND

Telephonc:  Wolverhampton- 22241 (5 lincs) Telcgrams: Audio. Wolverhampton

/.
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SPECIFICATION

FREQUENCY RESPONSE: Level 15 ¢/s-350 Kc/s.

GAIN: 94 db. Sensitivity 25 Microvolts.

DISTORTION: Negligible at full output.

INPUT IMPEDANCE: 600 ohms or 100 Kilohms.

ATTENUATOR?: 60 db variable in | db steps, with an additional
20 db input pad.

OUTPUT: 240 volts peak to peak for C.R.T. deflection, or, 5 volts
on meter for voltmeter readings.

QUICK DELIVERY.

WIDE RANGE OSCILLATORS [ ] PULSE GENERATORS

SOLARTRON LABORATORY AMPLIFIER

GAIN STABILITY 0-19

MODEL AWS 51A

SOLARTRON LABORATORY INSTRUMENTS LTD. 22 High St. Kingston, Surrey,

KINGSTON 8891

A versatile new amplifier which can be used as a highly sensitive valve
voltmeter, a deflection amplifier for C.R.T.s or, with an external filter
as a frequency selective amplifier, or bridge detector.

Features include@ Excellent gain stability @ Low noise level
@ Good phase shift characteristics resulting from inverse feedback
@ Level response @ Steel bench case in grey hammer finish @ 19 in.
polished anodized dural panel.

Write for details of this and other high quality instruments to-

SOLARTRON

VIDEO AMPLIFIERS [ ] REGULATED POWER SUPPLIES

P.B.X.

__ADCOLR

CEMTAE Sk 1)

(Regd. Trade Mork)

SOLDERING INSTRUMENTS
2 SOUND Joints

For

SOUND Equipment

Any volt range supplied
6,7 to 230 250

#” dia. bit Standard Mode

1” dia. bit Standard Mode!

" De achable 8ir Type {Factory
Bench Line}

Equaly suited to daily or inter-
mittent use

Heating ume: 90 seconds
Consumption: 25 watts
Weight: 4 ozs

Total length o
9 inches

Handle remains cool
operation,

instruments:

® 0ed9® @

during

Made in Englana

Registered Design

SHIELDS AS ILLUSTRATED (British US.A, Foreign "atents)

CAN BE SUPPLIED WHEN
AVAILABLE. Export Enquiries inviteg

€ Apply Sole Manufacturers and Suppliers

ADCOLA PRODUCTS LTD.

Salis, Oftices & Works : CRANMER COURT, CLAPHAM
HIGH ST, LONDON, S.W.4. MACaulay 4272

—

1953
“CLIFTON” TAPE RECORDER

Playing time 2 hrs. 8 mins. per 1,200 ft. Tape
Auto Control

Fast forward and fast rewind

Auto brakes on spools at al} speeds

Three speeds: 33”-7."-15” per sec.

Visual volume indicator

Input for microphone.

20006900

Radio/Pick-up

63 Gns.

(Microphone extra)

©® All parts and charts are now available for
making your own Tape Desk

Write for List
Sole Distributors:

WILL DAY LTD.

19, LISLE STREET, LONDON, W.C2
GER. 7105

Manufacturers:

BRISTOL MAGNETIC RECORDERS,
I, Alma Vae Road, Briscol, 8
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~e REAL 7%/7/7

WIRELESS WORLD

Asuperband powerful 6-valve S-waveband
superhet. In its design particular attention
has been paid to short-wave reception.
while bandspread tuning, a large, clearly
calibrated scale and flywheel tuning con-
tribute to the ease with which the many
stations can be sclected. Sound reproduc-
tion is of the highest quality. The cabinet,
finished in figured walnut, hasa beautifully
contrasted front pancl and a golden loud-
speaker grille. Four versions of this set are
available, ditfering only in waveband
coverages and power supply requirements.

EUROPEAN

T28AE 3 shorr (13.5-100 metres conlinious)
medium (standard) and long wavebands.  Voltage
ranges  100-130.  140-160. 200-250 volts AC.
40-100 crvele

TROPICAL

4 short (11-160 metres continuous) and medium
(standard) wavebands.
T28AT — AC Mains 100-130

! . 140-160,
200-250 volts AC 40-100 cveles. T28DAT
—AC/DC Mains 100-130. 200-250 volrs
DCor AC 25-
100 [es

cveles.
BT for :
\7;12/(3 hu't/t(:n? (ift):“’slloc;.«leu;-e cony; unm5 full
1t \ i T tu
operation. and Rid irc'()mphOncRdd'O
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THE <« REPORTER” A NEW LOW COST MOBILE RADIO-TELEPHONE

Maximum economy to the user, both in initial outlay and operation, is the outstanding feature of the Pye
“ Reporter " mobile radio-telephone. Compact, light in weight, and with an extreinely low power consumption,
the « Reporter ” is ideal for all 2-way mobile communication schemes where low capital cost is essential.

SPECIFICATION :
Frequency Range. .. ... ......._..... PTC 116 60-100 mcfs. Power Consumption
PTC 117 100-184 mg¢/s.

Receiver only ..
The set is intended for simplex working on a ** press-to-talk ' basis

..3.0amps.)  A¢ 6 volts these figures

in either double or single frequency schemes. Standby... ~3.5 amps. are ap:ro;:lmdately
Size . . 9in. wide x 14 in. deep x 54 in. high Transmitte 4.0 amps. ) oubled.
(23 x 33 x 14 cm.) overall. CEnErsls
Weight. e 17 1b. (7.7 Kg) including cradle and On front panel .................On/Off switch and A.F. volume control.
telephone handset. . . R
On handset..................Receive/transmit pressel switch.

.6 or 12 V D.C.. positive or negative

Power Supply ...
earth

% The “Reporter ' is suitable for use in tropical climates.

",

'DIC
1]

Telecommunications

Overseas Enquiries to: ' i

EXPORT DEPT. ° PYE LTD. . CAMBRIDGE e ENGLAND
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The wide range of BRIMAR VALVES
is now readily available throughout the
world. Combining cost-saving technigues
with craftsmanship precision, BRIMAR
American type valves are amongst the

= American Type Va!ve_

48¢

BRIMAR everywhere the Valve of Value

Dependable

RIMAR

finest obtainable in either hemisphere.

More and more the world's governments
. set makers . . . . laboratories are
standardizing on American types, valves
which are obtainable anywhere in the
world, valves which you can get from
BRIMAR without expending dollars.

Efficient . . . . reliable . . . .

services and throughout industry.

robust . . ..
BRIMAR VALVES are chosen for radio
and electronic equipments in the fighting

Their

rugged dependability can contribute so
much to your own products.

RANGE

[ |

[ |

[ |

B the
[ |

= the
[ |

BRITISH
MADE

EEREEEEEBREN
RANGE that is RELIABLE

RANGE that
YOU REQUIRE

is ROBUST

RADIO VALVES

Srandard Telephornes and Cables Limired FOOTSCRAY, SIDCUP, KENT, ENGLAND
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Authoritative Books

indispensable to engineers and students

By F. M. Colebrook,
B.SC., D.I.C., A.C.G.I. 2nd Edition. A step-by-step introduction. In the first six chapters treatment is
quite general, and it is only in the final chapter that mathematics are actually applied to radio problems.
Therefore, although written primarily for radio engineers, the work is almost equally valuable to students
(or teachers) of any branch of engineering or physics. The book covers Elementary Algebra, Indices
and Logarithms, Equations, Continuity, Geometry and Trigonometry, to Differential and Integral

Calculus. 10s. 6d. net. By post 10s. 10d.

\ tA ! By M. G. Scroggie, B.SC., M.LE.E.
5th Edition. Describes the methods available for carrying out test and measurements, using either
commercial instruments or improvised equipment. Subjects covered include the principal sources of
power and signals, the various types of measuring and acoustic instruments, mathods of comparison and
their application to receivers and amplifiers, and the plotting and interpretation of results. There are also
constructional details of capacitance and resistance and inductance bridges, a special chapter on laboratory
technique for V.H.F. work, and much useful general information on such varied subjects as musical
scales, decibels, wire gauges, filters, building one’s own gear, etc. 15s. nel. By post 15s. 5d.

A ] NPT 1 [ » { ) Y0} | . R H

abvesand C. PR Compiled by the Staff of WIRELESs WorLD. 3rd Edition. Gives
the main characteristics and base connections of over 2,000 types of British and American radio valves
and over 150 cathode ray tubes. These are further classified into obsolete, replacement or current
types as recommended by the makers. The book is fully indexed for quick reference to any required

valve or tube. 3s. 6d. nel. By post 3s. 9d.

, / \ 71 " " By M. G. Scroggie, B.sC., M.L.E.E. 5th Edition.
This volume covers the whole basic theory of radio, starting from the most elementary principles.
No previous technical knowledge on the reader’s part is assumed and mathematics are avoided except
where essential. Apart from the fundamental laws of electricity and radio, the theory of valves, trans-
mitters and all types of modern receivers is described, and there is an introduction to the techniques of
television and radar, while aerials, power supplies and transmission lines are also considered. A special
feature is the introductory section which explains the use of algebraic symbols, graphs and circuit
diagrams. Equally valuable is the comprehensive index enabling the reader to find any information
(particularly the meaning of both British and American technical terms) without difficulty.

12s. _()d. netl. By post 13s.

HOR I ‘ By T. W.
Bennington. 2nd Edition. A new edition of “ Radio Waves and the Ionosphere ** (first published six
years ago), this book shows how existing jonospheric data can be applied to everyday problems of short-
wave transmission and reception. The author, 2 member of the Engineering Division of the BBC,
has been able to draw freely on the Corporation’s experiences in the development of short-wave overseas

services. 10s. 6d. net. By post 10s. 10d.

JLILIAS g . By the Staff of the Engineering Training Department, BBC. This book,
originally written as a textbook for BBC engineers, has now been made available for general publication.
Subjects treated in detail include : requirements for microphones in a broadcasting studio ; laws relating
to sound waves and their behaviour, and the design and characteristics of various types of microphone.

15s. nel. By post 15s. 4d.

Obtainable from leading booksellers everywhere or by post from the address

below. Remirtances from overseas should be made by Money Order or Bank

Draft in sterling on London out of a registered account as British currency

notes cannot be accepted. Send for the complete list of Iliffe Technical Books
on Radio and Television.

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1
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Reliable radic communications must be maintained under all

conditions. Only first-class components are good enough for

the radio equipment, on which many lives raay depend

Quartz Crystal Units are 2 most vital compenent,
be sure you use the best,

Write for st Q.C. 5012(R)
SALFORD ELECTRICAL INSTRUMENTS LTD

A Subsidiary of THE GENFERAL ELECTRIC CO. LTD. OF ENGLAND
PEEL WORKS - SILK STREET - SALFORD 3 - LANCS.

Wwww americanradiohistorv. comm
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LEWIS

CHASSIS

RAD

A.C. 5 valve 3 W B Supcrhet Radiogram

chassis. Absolutely complete kit of parts
including detailed wiring diagram £10 15 0
Or fully wired and tested £1210 0

SPECIAL OFFER

TV CABINETS

12in. X For 9in,, 12in. or I5in.
7in. X 5 gg/8/- plus [3 deposit on crate,
in. com- rctumable, less carriage charge.|

10 COMPANY

COMPONENTS THE “MOTEK »?
We stock all radio and
T/V components. Send TAPE DECK

for our lists.

LOUDSPEAKERS 1
We stock all Goodman’s
speakers.

Axiom 150 Mk. 11 ava\l-
able at £14/13/4.

GRAMOPHONE
MOTORS AND
PICK-UPS
All the latest Auto-

changers and pick-upsin |
| stock. |

£15 15s.

od.

Twin track recording giving ! hour’s play-

Midget AMPLIFIERS ing at 7iin. per sec. 3 Collaro motors.
—Natmot _ Models from 4 to 15 High impedance heads. ““ Rewind ™
cabinet };I‘g?dsl%rlt:‘e w:‘ld‘aeln:tzozlvx g:‘fxt;x watts. From £3/19/6.|and *“ Fast Forward > in 1 min., without

Details on request. | ynlooping tape. Size 16in. x Il}in. x

4!in. depth. For A.C. 200/250 v. Each
|deck is fully tested in actual operation

tubes.

lete . . .
: THE VIEWMASTER |before despatch. Suitable quality ampli-
puv::}};ed CABINETS | Send for OUR Shop- fier circuit free with deck. Carriage
chassis,| Send for our latest catalogue ping List. All speci-|and Insurance 7/6 extra.
dial, |of T/V, Radiogram, Table and|fied components fo. > e
back-| Corner speaker cabinets. London and al'i Rcé:%)‘::le‘;”la r;zg;dmg heads : 39/6d
plate, drum, drive, cord, spring, pointer. Individual cabinets made to other areas avallable\ YDECK  mproyp prom, rms /I
28/6 plus 2/6 P. & P. | specification. | from stock. Erase ..........c.veeeuieennn 39/6d

All correspondence to:

322, High Road, Wood Green, London, N.22

Callers welcome tc:

® 120, Green Lanes, Palmers Green, London, N.13

Telephone: BOWes Park 6064 (Near Bowes Road)
We hold very large stocks of manufacturers’
Compound Generously spares including:
filled rated. SWITCHES
or Silent METERS
oil in TRANSFORMERS
tmmersed. operation. COILS
CONDENSERS
VALVES, etc.
Parhcularly for RCA Transmitters
ET 4336 and Hallicrafter BC.610.
An example from a range of transformers We shall be pleased to receive your enquiries.
manufactured to the most stringent y
Government specification. THIs MUNTH s SELEGTED ITEMS
Used extensively by Ministry Departments | METERS—FERRANTI Mo.vinngoiI Meters 0-500
d Laboratories micro-amps, Dia.2:”, Flush mounting:
an - 45/- each.
HALLICRAFTER SX28 & RCA ARS8
We offer you our experience and knowledge to S Meters, 45/- each.
meet your own high standards, utilising We wish to purchasc large or small
conventional design or-“ C’ core types. gquantities of American transmitter
spares or complete equipment.

WILLESDEN TRANSFORMER CO. LTD.
CHURCH LANE, N.W.l0.

"Rear of 21,
Tel. No.:

McELROY-ADAMS MFG. GROUP LTD,

Sole concevsionaires UK. wor Hallicraftz)  omivumecatioo  Bquipment
46, GREYHOUND ROAD, LONDON, W.6
Cable : Hallicra’t, London. Phone : Fulham 1138/%
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N Cordial Invitation (o

HIGH FIDELITY

R

=i

A
Equipment
available
on
Hire
Purchase
Terms

el

enthusiasts . . .

Even though you may NOT be con-
templating buying any equipment
at the moment—you are cordially
invited to come along to the

DEMONSTRATION ROOMS
229 REGENT STREET, W.I

(One minute from Oxford Circus—

entrance in Hanover Street)
to hear for yourself in a friendly
atmosphere what CAN be done in
the field of modern high quality
reproduction at a REASONABLE
outlay. We have a competent tech-
nical staff and their sole duties are :

@ To demonstrate the wide range of
equipment available including Leak,
Goodsell and Acoustical.

@ To give you any information you
require.

@ To offer advice if you ask for it.

They are at your disposal from

10 a.m. till 6 p.m. every day except

Saturdays when we close at

12.30 p.m.

Drop in nexttime you’re around!

AMONGST THE RANGE OF EQUIPMENT WE
ARE DEMONSTRATING ARE . ..

The MAS QUALITY AMPLIFIER

A remarkable new unit with flat frequency
response from 25-20,000 c/s and a noise level
better than —80 d.b.

It gives an output of 4.5 watts at .22, distortion
(less than . 1Y, at 3 watts).

Price £13/10,0. This will astound you when you

hear it.
THE GOODSELL
U1TA TAPE PRE-AMPLIFIER

A High Fidelity unit designed to enable you to
use a Tape Deck with your sound reproduction
equipment. PRICE £15/0/0,

This High Fidelity equipment is demonstrated with
the Wearite Tape Deck at our Showrooms.

B. K. PARTNERS
229 REGENT ST, LONDON, W.I
TELEPHONE : REGENT 105

!

Type 12

TWO SPEEDS

.FREE OF BACKLASH

Accuracy of scale reading 1009,

Coarse searching speed plus fine
setting control.

Single control knob displaced

" axially to select the speed ratio.

Spring-loaded gears with auto-
matic take-up of any wear or
play between primary and
secondary drives.

Pointers geared directly to
centre spindle.

Security in operation: friction
clutch obviates overdriving.

51

SINGLE CONTROL

e NUMBER | EFFECTIVE T [VSTen
OF DIAL SCALE

No. | MARKINGS | LENGTH | COARSE FINE
52 1,000 3.3 feet l:8 1:120
63 1,000 3.3 feet 1:8 i:120
57 2,000 6.6 feet 115 1 :200
56 2,000 6.6 feet I:15 1:200
s3 2.000 6.6 feet I:15 i 200

COAX Low Capacitance Cables.

COAX Precision. Connectors.

Other TRANSRADIO specialities:—

TRANSRADIO I.T[l

1384 CROMWELL RD., LONDON S W7 EMGLANMD

£55 8 -

oA
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UNIQUE OFFER OF TECHNICAL GUIDANCE

uch have been che s.vonie muaae recently
n the design of high-fidelity equipmant—
molifiers, multi-:peed motor:. pickups, loud
peakers, speaker cabinats, tap:-recorders
‘te.—coupled with the recent revolution in
disc-record manufacture (Long Playing). that
music-lover< who are anxious to go in for

iew  nd ully guaranteed. Our specia, offer
15 gns. (List 24 gns.). Ins. carriage 5/-.

BAS5; REFLEX CABINET KiT3, 30in
vigh, consist of fulfy cut patent acoustic
manufactured non-resonant board, deflector-
plate, felt, all screws, etc., and full instructions.
8in. speaker model, 1Sin. wide x 12in. deep,

DECCA 3-SPEED GRAM UNIT. 10a¢
GUA4A incorporating selected motor and
:urntable cu hion-mounted on brown crackle
unit plate with XMS pick-up arm to take
latest type 3-pin plug-in pick-up heads.
Units supplied with springs for floating metal
plate on wooden motorboard. Our special

Quality Reproduction orto modernise existing - . . . offer : £8/10/-, or complete with two Decca
equipmant may feel uncertain which of the 7?'5"’ (Ijg::) s;;;zk.er I;zdelbe;zlenr. r:;%zr XMS Heads, EIJ. or with Acos GPI9 and
various makes and models will best suit their I7§in: wide'x |6in.’deep .I07[6. Carr. 7/6.' GPI9LP. £11/10/-.

needs and existing equipmznt—and pocket.

WE OFFER TO ALL those thus placed
the benefit, .ree of charge, of EXPERT
TECHNICAL ADVICE on the equipment most
suited to their needs. Qur Chief Engineer is
available to callers from 11.30 a.m, to 5.30 p.m.
daily. including Saturdays. IT WIiLL PAY
YOU, from every point of view, to consult us
before spending good money on the above
items. If you cannot call, please send 23d.
for CATALOGUE (and advice if required).
We quote a few of our standard lines as
‘ollows :

N.R.S. “SYMPHONY " AMPLIFIERS,
ficted with the patent '’ three-channel
system ' giving independent control of Bass,
Middle and Top, thus affording the maximum
possible control of tone and compensation
for recording deficiencies. Especially essential
when mixing the playing of old and new 78s
with the new LP records. Scratch control
and negative-feedback also incorporated.
Woden transformers. S5-watt model only
10 gns. |0-watt modei (push-pull triodes).
I5 gns. Carr. 5/-.

AC/DC QUALITY AMPLIFIER for
domestic or P.A. use. For those of our
customers unfortunately on DC mains we are
pleased to be able to offer an extremely fine
quality 8 watt push-pull Amplifier by Rees
Mace. Inputs for Radic/Gram/Mike, built-in
mu-metal screened mike transformer, employs
6 valves, volume and tone controls. Housed
in attractive dove-grey steel case for earthing
and perfect safety, circuit fully fused. Brand

Ready buiit, 7/6 extra.

SPEAKERS AT PRE-TAX PRICE. We
are pleased to be abla to still offer from our
large pre-tax stock the fine 12in. 10-watc p.m.
speakers by Grampian. Price £7 each, plus
carriage 5/-. Smaller speakers which we now
recommend are the Wharfedale Bronze 8in.
at 69/3 and the Bronze |0in. at 102/4.

GARRARD 3-SPEED AUTO-CHANGER,
model RC72A WITH NEW TYPE LONG
ARM for better tracking and two separate
Decca XMS heads (not to be confused with
autochangers with turnover pickups). Price
£18/10/-. Or fitted with the Acos GPI9
and GPISLP hi-fi crystal heads, £17/10/-.
Limited number only at these special prices.
MAGNETIC TAPE RECORDERS. We
are now pleased to announce that after
extensive research our new, high-fidelity,
* symphony '’ Portable Tape Recorder is in
production and delivery is ex stock. Price
42 gns., details 25d.

E.M.I. NEW MODEL 2125 3-SPEED
MIXER CHANGER for AC now in stock !
The H.M.V./Marconi answer to the Long-
Playing Question ! Plays eight 78 r.p.m. or
ten 334 r.p.m. 10in. or 12in. mixed records
or the new 7in. 45r.p.m. records singly.
Fitted two separate high-fidelity featherweight
Pick-up Heads with permanent Sapphire
Styli. Qur price £18/10/- complete. Carr. 5/-.
Optional Centre-Post to enable playing
eight 7in. records automatically, 17/6. Early
ardering essential.

ACOS GP20 PICKUPS, with long white-
ivorine arm and either Std. or LP hzad.
£3/11/5, or with both heads, £5/14/9.
PICKUP HEADS. All Collaro, Aco- and
Decca heads in stock. As specialists we will
gladly advise on most suitable type for
matching your equipment. A huge special
purchase enablus us to offer the Acos GPI9
and GPI9LP heads (as fitted to GP20 Pickup)
at 39/6 each and the latest Decca XMS 3-pin
plug-in magnetic heads at 57/6 each, both
types fitted with permanent sapohire stylus.
COMPLETE RECORD PLAYERS, single-
record and autochange. Send for catalogue
giving details of our nine different models
including all popular combinations of pickups,
motor and cabinet.

MICROGRAM CABINETS, cx-manufac:
turer, brown rexine, carrying handle, room
for 3- to 4-watt amplifier, single record gram
unit and fitted baffe for 64in. speaker, attrac-
tive cream speaker grille at front. While
they last, 60/-, plus carriage 3/6.

SPECIAL CABINETS. Woe are pleased to
announce the opening of our new Cabinet
Dept., under the direction of an expert
craftsman and can now quote for the making
of individual cabinets to suit customers’
special requirements and to match any
existin? furnishing schemes.

NORTHERN RADIO SERVICES

{6 Kings College Road, London, N.W.3
Phone : PRImrose 8314

Tubes : Swiss Cottage and Chalk Farm.

TAPE

INSTANTLY !
PRICE £7.10.0

SOUND ENGINEERS TO ILEEVE_RS-RICHI THE FILM INDUSTRY

LeeRaser

WIPES WHOLE
SPOOLS OF
MAGNETIC

Trade
Enguiries
Invited.

LEEVERS-RICH EQUIPMENT LTD.,

37, WARDQUR STREET, LONDON, W.I.

GER. 4502

— ®
RADIO DEALERS
& TRADE SERVICE ENGINEERS

Contact A.W.F. for the best and quickest service on
A.W.F. cone assemblies, for cheap repairs in your own
workshops. Transformers, chokes, Tungsram valves,
T.C.C. and Dubilier Capacitors, Vol. controls, resis-
tors, and hundreds of standard and surplus service
items. View Master, Tele-King, “E.E.”” Wide angle
Scan components, The Truvox Tape Deck.
Send 3d. for our complete list. TRADE ONLY.

A W.F. RADIO PRODUCTS
TATLER CHAMBERS, THORNTON ROAD,
BRADFORD, YORKS.

. Tel.: Bradford 24008,

e

COILS and I.F. TRANSFORMERS ¥

ELECTRO TECHNICAL ASSEMBLIES |
SEASIDE RD., ST. LEONARDS-ON-SEA
Ph>ne: Hastings 471

Wwww americanradiohistorv comm
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St;f;;;;:zé ase Recognised as the Most Reliable Valve'olders
'
/ i = ]
- ’\&i)\ B76G Valveholdears
Jor 2%"0r 2'%" Valves M‘ Jor 12" Valves ilabl Ided i
=5 . f\égg are now available moulded in:—
- Jor 1% Valves z Phenol Formaldehyde (Black)

Nylon loaded Phenol Formaldehyd=
(Natural Brown).

I

P.T.FE.
and now MYCALEX.

N
3 )
SKIRT No. 5 o= 49 Wholesale Enquiries:—

Auati-Microphonic Base ¢ 0,:’ /CYRIL FRENCH LTD.,
High St., Hampton Wick,

/ Middlesex. KIN. 2240.

INSTRUMENT CO. LTD., VRCTORIA WORKS, ASHTEAD, SURREY
ASHTEAD 3401

N

Manufacturers’ Enquiries: THE McMURDO

22 Years’ unrivalled experience and-careful design has resulted in the . .

CONSOLE MODEL T.V. 15

The set, incorporating a 12in. C.R.T. and 10in. Loudspeaker,
operates on A.C. Mains 200/250 v., is now available in a
beautifully veneered two-tone walnut cabinet 35in. high
20in. wide 20}in. deep. There are two main controls, sound
volume and picture brightness, situated on the front of the
cabinet and the usual pre-set controls are on the side.

PRICE 63 Gns. Tax Paid

The usual ARMSTRONG GUARANTEE “ Purchase
money refunded in full if dissatisfied > is in force and a Com-
prehensive Maintenance Scheme is available to cover replace-
ment C.R.T. and Valves. Installarion in the home is free and
erection of acrial can be arranged at moderate cost.

H.P. TERMS AVAILABLE
OTHER MODELS IN THE ARMSTRONG RANGE include :

MODEL EXP. 125/3 14-valve all-wave Radiogram chassis. A.C. Mains
£36/15/-, plus P.T.

MODEL RF.104 10-valve all-wave Radio chassis. A.C. Mains £24/-/-, plus
P.T.

MODEL EXP. 73 8-stage all-wave Radio chassis. A.C. Mains £17/15/-, Plus P.T.

Demaonstrations at our Holloway Demonstration Room, daify untilé p.m.,Sats., 5 p.m’

The Armstrong Consoie Modei T.V. 15

For further details write to :

ARMSTRON3 WIRELESS & TELEVISION CO. LTD

Warlters Road, Holloway, London, N.7. Telephone : NORTH 3213-4

Wwww americanradiohistorv comm
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Sole Distributors R, 7 Sole Distributors
B uncf;ocr:YN E ey, s S /57{411/7” BURGOYNE
ECEer gy oo lOW . 75T -

MAGNETIC RICA APPLtameE = S IAN wr-Ft REPRODHCT! MAGNETIC
RECORDING ————- RADIO CENTRE s i RECORDING
HEADS FLECTRIC 700LS [TTE Az RECORDER EQUIPMENT
316 rpe — 7 , Y |
or Erase — o Ny
each : TR T O e,

THE BURGOYNE A6
DUAL TRACK MAGNETIC TAPE RECORDER

has mer with overwhelming success—and we therefore ask
the indulgence of our customers for any slight delay in

delivery.

Come to the Radio Centre to see and hear this

amazing Recorder at the most competitive price !

L)
PRICE 32 GNS. CASH. 21/- Carr. and Pkg.

Or H.P, Terms £11 . 4.0 Deposit and |2
Monthly Payments of 42/9.

SEE LAST MONTH'S ISSUE FOR FULL DESCRIPTION

BURGOYNE HIGH FIDELITY MAGNETIC
RECORDING TAPE

YERY WIDE FREQUENCY RANGE
@ ALMOST COMPLETE ABSENCE OF GROUND NOISE
@ HIGH SENSITIVITY

Specially imported by us to meet the demand for a really high
quality tape and recommended for the Burgoyne Tape Recorder

described above. Record PLAYBACK/AMPLIFIER Type A.6

sp . .
SfCllNFaNG @ 1NG N As used in the Burgoyne Recorder described above.

65 DB on a given signal, 2,

st J 15in./sec. 30-12,000 c/s.
harmenic distorrion.

@ Coercivity 250 Oersteds. l @ Erasing: minimum 70 DB.

® R.emanence 5(l)0-700VGauss. | @ Frequency response 3}in./sec. Special features include .—

@ Signal to noise ratio depends 50-6,000 ¢/s. @ Bass and treble controls for cut and boost operative
upon recorder used, may exceed 74in./sec. 50-8,500 c/s. on both record and playback.

@ Separate radio and microphone inputs.
@ Visual indication of record or playback position.

@ Uniformity on one reel tape - ‘5DB. Uniformity on two different ® Extra switching for complete demagnetisation of
reels of tape MAX. 2DB. heads when changing from record to playback.
[2 .
PRICE J2¢¢' spootLs 33/0 Ready to use
& 4 : .
PRICE @GO srpoo0LS 2]/‘. Ll = 1P = ) Carriage paid.
SPARE SPOOLS 1200° 4/6 600" 3/9 H.P. Terms 78/~ Deposit, 12 Monthly Payments of 165
— e

Because of the overwhelming demand and consequent increased
production of

BURGOYNE MAGNETIC RECORDING HEADS
we are able to effect a price reduction effective immediately

| SIZE OF @ High impedance—1,000 ohms. ® Wide frequency range.
HEAD @ Single hole fixing. @® Record/Playback or Erase type available.
@ Half (rack width. @ Half-thousandth Gap.

X @® Mumetal laminations on Record/Play-
@ Totally enclosed with tape guide. ack

NOW ONLY 37/(; EACH

SMAI ORDER SUPPLY CO., THE RADIO CENTRE K
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. vy
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AND NOW!!—the [dUlZ3113

» & 5
2 7

MINIWEIGHT CRYSTAL PICK-UP, with response up to 14,000 c/s.

This extremely light-weight high fidelity pick-up is added to tiic Ronette range for the bencefit of the
connoisseur, providing the highest possible quality. The Miniweight uses interchangeable cartridges for
78 R.P.M. and Long Playing with response up to 14,000 c¢/s.

RONETTE

Ronette 14,000 ¢/s. response
Miniweight pick-up with two
interchangeable heads for Std.
and L.P.

£5.19.6

H.P. Terms, £1/19/6 deposit
and 12 monthly payments
of 9/6.

RONETTE

Ronette 14,000 ¢/s. response
Miniweight pick-up with one
head (Std. or L.P.).

£3.18.0

H.P. Terms £1/6/- deposit and
12 monthly payments of 7/3.
Std. or L.P. HEADS ONLY
46/- EACH.

The Miniweight has an extremely light-weight, ivory plastic pick-up arr1 of scientific design and pleasing appearance.
The cartridge holder is offset for minimum tracking error, and cartricge changing is simple. Net weight 2} oz.

Curves for 14,000 c/s. response Ronctte pick-ups are below.
STANDARD HEAD N50 4. L.P HEAD LS50 /4

on!o/t CURVE PLOTTED AGAINST DECCA RECORDING CHARACTERISTIC (RECORD K 1604 A-8) L 50/3 AND L5 )4 CURVES MEASURED ON DECCA LONG PLAYING FREQUENCY RECORD
F \NED] A%, o sl —CONGRP i1 RECORD

40 "
I ] | o] ‘ 1T | [ ] ]
et e
A — l

— ol

| ‘ | ol
[odbatvoit [rms 11 B - i
0460318 |Vicm/s. |_ | i | — s }_L
RL=G,05M) | T = | 1
— | —t .m‘— —

t

| AR [
{ 1 | LSOf3y | l
P = o e T
| | Nso/ae | l | ‘ |
<0 — ! -20l— L L == i (I
- Y-~ 1
, = T -
| | ‘s | |Lsofa |
m20f 1 p” L [ - ol #7 1} /0| S Y ) ] N
» ( | 1 id | | |
- | 3 t i — — . ! —— SRS S T —
| ]
4 [ I I Ll N (RN I (W B
o 56 100 200 300 400 500 1000 2000 3000 500! 16000 G000 o ) 106 200 300400500 1000 2000 3000 5000 10000 20000
FREQUENCY (¢/n) FREQUENCY (cfs}

WE CAN SUPPLY THE FULL RANGE OF RONETTE X AL MICROPHONES AS ADVERTISED
IN THIS ISSUE. LEAFLET AVAILABLE ON APPLICATION.

THE GARRARD VARIABLE SPEED GARRARD AUTOMATIC RECORD
TRANSCRIPTION QUALITY MOTOR MODEL 201B/5 | CHANGER MODEL R.C.75.
- This three-speed | This Record Changer, is a three-speed
: 4 Motor is a heavy- | unit which will play batches of 10 records
duty motor, un- | (not mixed), either 10in. or 12in. at 78 r.p.m.,
B8 cqualled for per- | 7in, 10in. or 12in. at 334 r.p.m., and
gell=" formance and 45 r.p.m. large hole records, using Garrard
quality and specially design- special record spindle. ) )
ed to give long life with Minimum cabinet_spacc required : 154in.
continuous running. long x 13}in. wide with 5%in. clearance
Used by the B.B.C. and above and 3din. clearance below top of
- . e motor board.
many other broadcasting stations. The light-weight pick-up is fitted with an
The rotor runs at turntable speed, the heavy rotor and 12” loaded turn- optical indicator, and uses the Garrard
table contributing to very even running. Other features:— ‘ turnover magnetic or crystal head as
@ Specially designed, easily replace- @® Special governor-control cam gives | desired.
able single ball-bearing on main smooth speed control. " i< 100-250v. ©
spindle thrust. @ Variable speed control between 334, or A.C. mains 100-250v. 20 ¢/s
@ Robust governor, gear and worm. 45 and 78 r.p.m.
The space required for the 201B/5 is 124in. long by 12}in. wide, 1 £16.16.0
with 1% in. clearance above and 3Zin. below top of moter board. HP terms £5.12.0
PRICE £24.0.9 Hp. Terms £8.2.11 deposit and |2 monthly payments of 30/9- bl

All 201B/5 Models A.C. 100-250v. 40/60 ¢/s.

' MAIL ORDER SUPPLY CO., The RADIO CENTRE
MUSen  Dept. WW, 33, TOTTENHAM COURT ROAD, .ONDON, W.1.
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UNITED INSULATOR (Q.

ELMBRIDGE 541

LTD.

CAKCROFT RD.>-

TOLWORTH SURBITON SURREY

CABLES: CALANEL, SLRBITON .

TELEPHONE:
Another

Yes ® ‘“*Steep Cut” Filter

but this time an

EXPERT

5 positions giving a 20 DB/octave trough at 12, 10, 9, 7 and 6 Kc/s
at an impedance of 15 chms.

Fitted as standard to all
EXPERT
world famous, high-quality Record reproducers
— PRICE 50/~ —

EXPERT

Gramophones Ltd.
* Ingerthorpe,” Great North Road, Londan, N.2

TELEVISION

or " Fringe " and "' Long distance "' viewers is vastly improved
with the SPENCER-WEST type ACi3 Pre-Amplifier, The speci-
ncation includes a first stage nautralised triode cathode coupled
to a grounded grid triode. The optimum arrangement for best
"*noise factor . Self-contained power supply unit complete with
correctly adjusted interference filcer. Price complete, 10 gns.
from your dealer or direct. Leaflets, etc. on request.

WENVYOE CONVERSION

Type AC/4 WL (Wenvoe/London) and Type AC/4 WB (Wenvoe
Lirmingham) Convertor units for perfect simple cornversion of
Your receiver. Price complete with 5 valves and seli-contained
power supply unit, 15 gns. Descriptive leaflet on request.

SPENCER-WEST
QUAY WORKS, GT. YARMOUTH

Phone : Gt. Yarmouth 3009

ALWAYS

“EIT”

SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES

Ask for Brochure and pages 47, 49 and 53

Engineers, Patentees and Sole Manufacturers,

AUTOSET (PRODUCTION)
Tel.: EDG. 1143/44

LTD,,

DEPT.

Pleose mention Wireless World

STOUR STREET, BIRMINGHAM |8

ESTD. over 30 years

Wwww americanradiohistorv comm
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Great Britain’s Mail-Order House of Valves VALVES
AC/HL 14/4 | EF40 TH2321 18/3 | X41C
AC/HLDD .. 23/8 | EFAl TP22 2511 | X61M
AC044 21/8 | EF42 T223 .
AC/P 14/4 | EF50 TP25
AC/P4 25/1 | EF54 TP2620
AC/Pen 23/~ | EF55 ulo. .
AC/SG 25/1 | EF80 vUld..
AC/SGVM .. 25/1  EF1 Ule ..
AC/THI .. 25/10 | EFp2 Ul13/20
C/TP 95/10  EF85 u2e. .
AC/VP1 29/3 | EK2 u24..
AC/VP2 .. 22/3 | EK32 U2s..
AC2/HL .. 14/1 | EL2 Usl..
AC2 Pen 23/ EL3 Uss. .
AC2 PenDD 25/1 | EL31 U3s .
AC4/Pen .. 25/1 | EL3? us7 .
AC5 Pen .. EL33 U50 ..
AC5 PenDD EL37 Us2 ..
AZ1 . FL38 0.
EL41 U76 ..
EL42 Pen2204 Uis.
EL91 Pen383 Us1.
EM1 Pend23 | us2
EM4 Peat53DD v1o01
EM34 PenAd
EN31 PenB4 .
EY51 PeuDD4020
EYO1 PL33 "
EZ35 P 38
EZ40 PL38M
EZ41 FLSL
FC2 PLS2
FC2A PL33
FC4 PM2HL Clear
FC13 PM2HL met "
FC13C PM12M met n EM 0 B B ED
F\xq/soo PM22A
FW4/800 PNM22D "
GDT4B PM24A I_ Es
VALV
G232
H30 MANUAL
Hb:
HL224 giving equivalencs of British and
HLZ/K American.  Service and Cress
g{‘{gc Reference of Commercial types
HL21DD with an appendix of B.V.A.
HL23 Equivalents and comprehen- 6N7GT 4lsTH
gﬁ:lxDD sive Price Lisc. Wehave 2‘;25 4§MP Pen ..
HL41DD still many valves left GP28 42MPT
HL42DD 6Q7G 42MPT :
EL133DD 6Q7GT (flashe)
VR2 6R7.. 4207 2
TW4/350 | 6R7G 420TDD .. 25/1
1W4/500 | 88G7 42SPT
EBC32 6SH? 43 .
KF35 8SK7 431U
KK32 at OLD-BUDGET 6SK7GT 4510
KL35 hich are ac- 6.L7GT 50C5
KLL32 - - 83NTGT 50L6G
KT2 tually sold at the old 8; 501.%61'
KT32 i Il B.Y.A. 65Q7GT 2K
KT33C price. Al BYV.A, 6ST7 33KU
KT36 types carry makers GUAGT 54KU
KT41 ' full guarantee. 1P11 8USG 61BT
KT44 2 1R5 607G 61SPT
KT81 188 PM24M ] 184 .. 8VE 62BT
KT63 / W 185 . 6V6G 62DDT
KT8 5 114 6VEGT 62TH
KT71 1U5. 6X4. . 62 VP
KT74 2D4A 6X5G ME
KT76 2P . 6X5GT 83SPT
KT81 3A4. 7A3. . GEKU
KT101 3D§. 7A7 | g7pT
KTW81 | 394 7B6. 5] .=
KTW63 | 3Q56T 7B7. | 78
KTZ41 354 7C5 | 77
KTZ63 3va 7C8 78 .
L83 4D1. . c? | 80 .
L77 4THA 7D3. 84 .
LN152 ATPB 7D5. 85A1
P2 4TSA 7D6. 142BT
MEAL 4TSP 7D8. 161 .
MES1 4P 7H? | 185BT
| MH4 5U4G K7 | 185BTA
MH41 | VP133 ayg | 5V4G 7Q7 202DDT
EBF80 | MHD4 CI'r. VP1322 20/3 | 5X4G IRT. 202STH
EBLL MHD4 met . w17 18/6 | 5Y3G 787 . 202VP
EBL21 HL w21 u0/10 | SY3GT Y4 202VPB
EBL31 MKT4 waz2 2/3 | 5Y4G 8D2. 203THA
EC31 M1d4 Wo61M 18/8 | 523G 8D3. 210DDT
EC52 MP/Pen W76 18/8 | 524 9D2. 210PG
EC91 MS4B w77 18/8 | 524G 9D8 210SPT
ECC32 MSP4 w8l 267 | BAE. 10CL 210VPA
ECC33 MsP41 w101 52/3 | BAT. 10D1 210VPT
ECC34 MS/Pen | W107 18/8 | BASG 10F1 215P
ECC35 MS'PenB w142 18/8 | GABGT 10F3 | 220pa
ECC40 | MU14 w143 is/g | BABY F9 220PT
ECC91 MVS/Pen w145 18/ ABS 10LD11 220TH
ECH3 MVS PenB | w1y 18/8 | BAG6G 10P13 225DU
ECH21 N16 w148 18/8 | BALS 10P14 301 .. 8/6
ECHS5 N17 w149 18/3 | 8AMS 11D3 302 .. 816
ECH42 | w18 12/11 | W150 18/8 | BAMS 11D5 l 302THA 25/10
ECLS0 N37 D142 20/1 | 6AQS 12A86G 303 .. 8/6
EF9 N78 WD150 20/1 | 6ATY 2AH 304.. 8/6
EF22 N142 | X17.. 38/8 | B8AUB 12AT6 328 . 20/
EF36 N145 ,.;/— X18.. .. 18/8 | GB4G 12AT7 332 Pen 18/8
EF37A N14? - l 23/~ X4] Clear .. ‘25[10 l 6B8G 1 12AU6 354V met 14/4
39 N148 . 18/8 | TH233 . 23/~ | UCH42 23/ X41 met 25/10 | GBSGT . 20710 | 12A07 67 . 431-
ABOVE IS AN ABBREVIATED LIST OF OUR RANGES — WE MAY SEND EQUIVALENTS
Types and Prices Subject to Stock—C.0.D. or C.W.0. E£xport o the Gommonweaith and oeyond. safely
Please adu 1/~ Postage (U.K.) packed and jully insured at cost.
VALVES

WWWW.americanradiohistorv.comm
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NEW " PRINCIPLE”

JANUaRry, 1953

RECORDER TABLE

A
2

BY QUALTAPE

Examine these new features :-

% Twin track.

% Supersonic erase.

% 2-speed, giving 74 and 15 in. per

second.

% Self oiling,self aligning bearings.

% Fixed motors.

% New “gyro”® drive principle.

% Rewind by turn of switch.

% All spindles centreless ground.

% Brake fitted.

% Reels fit solid.

% Opezrates flat, sloping or upright.
Demonstratlons with pleasure.

We are proud to present this superb example of British design and workmanship.
Particulars and illustrared brochure from:-

" ELECTRONIC SERVICE ¢suavsire LTD.,

93-95

BUTTON LANE,

SHEFFIELD.

TELEPHONE NUMBER:- SHEFFIELD 21690. TELEGRAPHIC ADDRESS "QUALTAPE", SHEFFIELD.

HANNEY of BATH offers

ALL COMPONENTS FOR THE MAGNAVIEW, the verv latest T.V. described
in the book ** LARGE SCREEN T.V.ior the HOME CONSTRUCTOR ™ irsuedl
by the makersof BRIMAR valves. Detailed price list availahle from us, giving
resiator kit. T.C.C. condenser kit. chasals. coils. Allen wide angle components,
BRIMAR VALVERAND TUB

TELEKING. C ,‘ ¢ atrueti .8/~ (‘mnp‘ techagsiskit. 70/-;
Coilx. TK1, 8/ ; TR2-2-4-3-R-9, i 5[~exch TKG, 7/6; TK7. 1/3: BC312.
22’6 ; AT310. 30,-' OP117, 9/-; BT314, 15/-. W ide angle components,

helow.
WIDE ANGLE VIEWMASTER. Allspeeial T.C.C.condensers ex-atock.
ALLEN WIDE ANGLE COMPONENTS. 1.0.3038, 50/- ; F0O.305, 21/- ; DC.300,
42/~ : ¥C.302, 35/- ; GL.16and (G1,.18,10/-each
STANDARD VIEWMASTER AllGEN Ul\E componenta ex-stock. Complete
kit,lees valves and tube. £3] (orin 7 easy stages as per our list).
WILLIAMSON AMPLIFIER. We bave limited stocks of WODEN potted com-
ponents, and wish to correct an errone impression givenin ourlist that they
are_not available. Outpn'- trana. WO'T. 20 (3.6 ohm secs.), 138/8 ; WOT.25
(1.7 ohm secs.), 130'- : PTM.14A mainstrans.,87/6 : PCF.12150 ma.choke.
44/~ 30 1. 20 1ma. choke. 30/- ; PTM.23. mains trans. for pre-amp.,
!6 R ’Rl\)annh..nnlen-erkll(((‘lx)'x ble. RK, mamampl ,33/9;
Rl\ fig13.9/6 ; H R i fig.2 ,6/8 3 RE, fig.
27, 9/6 : RK. ﬂ 24/6 CK. h'-' 13.15/-; ig. 15, 47/- ; CK, fig. 19,
54/8 ; CK, fig. ‘20(lessChH and 72), 12/9; Cl\ ﬂg 27, 19/- CK, ﬂg "9 54/~
Rl\mcluden ‘all pots
PARTRXDGE uupone\l aoutputtrans. with terminal board, £6/19/6, inc. part
packing ch
EDDYSTONE 740 RECEIVERS, availahleagain at £38/15/~ send forillustrated
brochure.
PICK-UPS. New AcoaGP.30,71/5 : Acos 3P.20, 71/5.std.or L.P.(spare plug-
in heads, 43/4). Collaro magnetic. 40/ {std. only): Collaro GP.29. with turn-
overerystal head for std. and L.P., 80/8 : Collaro Orthodynamic with trans.
bil} ;Goldring 16568, plays nllspeeds. ;mllmcords, with turnover magnetichead,
71/5 : Goldring Bantam (std. records), 35/10 ; Rotbermell U48 erystalforstd.
records. 28/2.
SUNDRIES. Osmor Q coilpacks. type HO, 52/-, tvpe LM, 43/4, type TRF.
43/4 ; Q coils, 4/-each: QC1 INF chokes, 4/-; Weyniouth H coils, 3/9 each:
Wearite P coils, 3/-each: Denco Maxi-Q coils, 3/11 ; Penco type C TR¥, §/-
pair: TRF enilawithreaction, 4'3each. Polyatyrene varpish, uenumeDiszrone,
1/10 bottle. 50 watt potted ontput trana. for 616, KT66. 6V6 and PX4in P.P.,
47/3. wa]or Montrose metera, 50/-. Valve manuals Brimar, Osram and
Mullard, 5/6 ;" . Wirelesr World,” @/ 9. all pust iree. Lane Mk.2 Tape Decks,
£16:10'- (plns 10/- cartiage and packing).
Bend 6. atamp for our lisgta containing details for Viewmaster({8td.and Wide
Angle), MAGNAVIEW, Teleking, W.W. S'het. \Villiamson Amplifier, Genera!
Coinponernts, ete.,ete

L. F. HANNEY

747 Lower Bristol Road, Bath. Tel. 3811.

SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s
Price £7 . 10 . O

The accuracy, reliability and comprehenslve specification, are some of
the reasons why the TYPE JO has achieved such outstanding success.

@ /00 Ke/s to 100 Mc/s @ Modulated or unmodulated carrier @ Direct
calibration @ Adjustable 400 cp.s., AF signal @ Stable RF oscillator
Large, easily-read scale @ AC mains operation.

New instruments now available include the HOMELAB CHECKTEST
price 37/6d., and a range of accurately calibrated variable condensers,
100pf., 500pf., and 1000pf., price 42/- each.

Obtainable only direct from the manufacturers. Send for ful! technical
details or call at address below.
Overseas enquiries invitea.

HOMELAB INSTRUMENTS LTD.,
615-617, HIGH ROAD, LEYTON, LONDON, E.I0
Telephone . LEY 5651

wwww.americanradiohistorv.comm
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We wish all our customers
throughout the world a prosper=
ous New Year and thank them for
the support they have given us in

our EXPORT DRIVE

HALL ELECTRIC LTD

N c e N
fame> HALIRON HOUSE, 49.55 LISSON GROVE < fammol>
i LONDON N.W.. e 3

Tel..  Ambassador 1041 (5 lines) Cables: Hallectric, Llondon
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90-94, Fleet Street,

LEAK

TL/12 Point one amplificr, com-
plete with Vari-slope pre-amp,
£40/19 /-, Variable seclectivity
tuner unit, magic eve, £38/5/-.
Dynamic Pick-up, diamond stylus,
£19 26. With Ruby stylus,
£12/12/-.  Available either L/P.
or Standard—steep slope filter,
£4/10/-.

WIRELESS WORLD

LIMITED

London, EC4

DECCA

PAVI hi-fidelity push-pull ampli-
fier, self-contained in
case, £26/5/-.
with 6V6 output, £17/10/-. Corner
speaker, 3, 6 or 15 ohms, walnut
or mahogany finish, £30/16/4.
X.M.S. Pick-up with two heads,
£7.  347/M  3-spced portable
record player with magnetic heads,
suitable for amplifier, 19 guineas,

—CITY SALE & EXCHANGE

JANUARY, 1953

Phone: Central 9391/2

Items from our large stocks include the following :
GARRARD

l

RC80 3-speed changer, less Pick-

metal 0126 Tarnover heads o
. /6. urnover heads for
P.A.3 amplifier these units, crystal. or mag-

netic, £2/19/7. 2011/5 continu-
ously variable transcription motor,
£2412/6.

' WHARFEDALE

Bronze 10in. speaker, £5/0/4. Gol-
den 10in., £8/6/-. Golden 10 CSB

ROGERS

“R.D.” Junior amplifier, push-
pull KT66 valves, separate pre-
amplifier with 7 K/cs. low pass
filter, £28/10/-. Baby amplifier
push-pull 6V6 valves, including

price
heads.

or in walnut case, 21 guineas.
Both models available at the same
G.P.20 Pick |
Model 94 3-speed radio- |
gram, record storage, 95 guineas.

with Acos

unit, £9/0/5. W10/CS speaker,
£13/7/-. Super 8 CS/AL, £7/4/4,
Super 12 CS/AL unit, £23/1/10.
W 15 C/S, £16. Corncr sand-
filled bafﬂe, less speaker, £12/5/-.

]uniqr pre-amp, £22,10 -. Minor ACOUSTICAL TRUCHORD

amplifier,  £11/10-. R.D. ) Hi-fidelity push-pull ampliticr in
Corner reproducer using rtwin QUAD amplifier and scparate the de Luxe walnut cabinet,
cone speaker, made under Voigt control unit, £35. Tuner for complete with speaker, 44 guineas,

patent, £56/5/-.

same, 3 stations pre-set, £26.

tax free.

PART EXCHANGE s OUR SPECIALITY

Easy Payments can be arranged on all new equipment.

Mail Orders promptly executed.

WE PAY TOP PRICES

For American Surplus Electronic Equipment
Any quantity or condition
LOOK AT THESE EXAMPLES
for equipment in good condition
Receiver R54/APR4 with tuning units TNI6,

17,18, 19, 54 (or bought separateiy) £135
Receiver AR8SSD . ... £55
Frequency Meter TS/175 . ... £80 :
Frequency Meter BC221 .. £26 :
TX/RX RTI8 ARCI ... £50 :
Test Set |—100 . d ... £50 R
Klystrons Type 723AB . £4

We pay similar Remarkable Prlces for

Receivers APRI, APR4, APRS5 R5ARN7 BC348
BC342, BC312, R78.APSI5, APN9.
Frequency Meters BC221, TSI74/U.

Test Sets TS3, TSI3, TSI4 TS17, TS19, TS33, TS34
s TS45, TS47, TSS9 TS69, TSIOZ TS|I8 E19.
Transmitters ARTI3, SCR522, TRCI, TCSé-12-13,

SCR300, BC1000

Synchronisers BC1143 Modulators BC142

Phone us immediately, trans‘er charge

ALTHAM RADIO CO.
BRAZENOSE STREET. MANCHESTER :
Tei. . DEAnsga e 5373

csacammann

cusmErseanra

HIGH VOLTAGE
EQUIPMENT

3,000—90,000 volts

A.C. and D.C.
IONISATION TESTERS
300-30,000 volts

% The specimen at true earth.

% Visual indication of ionisation
by meter and oscilloscope.

Write for full details to :

H

34A, POTTERY LANE, LONDON. W.||
Telephone: Park 6955-5237

R R A R R R L L R e
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ESTAB. 40 YRS.
TELEVISION

MAGNETIC TAPE
RECORDER

(REGD.)
RADIO

THE PREMIER
De Luxe

B. H. MORRIS & CO. (RADIO) i.1D.
Please quote Dept. W.W.

THE 7 VALVE AMPLIFIER HAS
BEEN SPECIALLY DESIGNED FOR
HIGH QUAL!TY REPRODUCTION

% SUFPLIED COMPLETE WITH MICROPHONE, REEL OF
‘SCOTCHBOY'TAPE, AND REWIND SPOOL

Rrief Specification - The Recorder Incorporates
YALVE LINE-UP : -EF374 First Stage: THE NEW LANE TAPE TABLE
68L7 Second Stage and Tone Control;
#V6 Output: 6X5 Rectitier: VI50!
Bias and krase Oscillator: 7193 Record
Level Amplifier; 6U5 Magic Bye Record
Level Indicator.

OUPUT :—1{ Watta. FREQUENCY
RANGE :-—50 c¢.p.s. to 9,000 c.p.s.

CONTROLS : Volume: Record/Playbacik
Nwiteh ; Treble Boost : Bass Boost-—aon/off.

A VISUAL MAGIC EYE Record Level
Indicator is incorporated

The unit 18 housed in o superbly finished
rexine covered portatle cabinet which
incorjorates a compartient for the
Microphone when not in use Weight
complete 385 1b. Dinensions : Li
long ; 124in. deep; 9}in. high

Brief Specificalion :

Made to high standards aud incorporating
features ensuring low level of *~ Wow'’
and " Flutter * throughont the full length
of tape.

FAST REWIND. Provision for fast re-
wind apd forward run in less than 1
min. in either direction. THREE MOTORS
ohviating friction drive.

HIGH FIDELITY RECORD PLAYBACK
« HOUR  APIPROX. PPLAYING)
The Tabhle is fitted with high Adelity recor!
play-back head of new degign wound
high impedance and a aeparate A.C.
Lrase Head. The leada are half-track
aize allowing approx. 1 hr. playing from
standard 1,200it. Reel of Tape.

This RKecording OQutfit has been destmed
for sese with M.C.-1- 111" RCOTCI BOY ™’
Magnetic Tape. With this high quelity
tape a frequency range of 20 ¢.p.s. to 9,000
c.p-s. ul tape speed of Thin.[sec. can be
readily uchieved. Additional  reels  of
1,20041. can be supplied at 35'-.

TAPE SPEED 7iin. sec.
For use on A.C, 200/250, 50 cycles mains

Prg. Carr. & fug, 1Gn only.

To those not wishing to purchase tbe compiete Recorder, separate units are available as follows :

THE BUILT AMPLIFIER PORTABLE CABINET THE LANE TAPE TABLE | ROTHERMEL
Cumplete with &in. Speaker. | MICROPHONE
£14 14-0 £4°-19°6 £16 - 10-0 | £ -19-6
|

Plus 7/6 Pkg. Carr & Ins. | Plus 5/- Pkg. Carr. & Ins. | Plus 7/6 Pkg. Carr. & Ins. Specification below

PREMIER INSTRUCTIONAL

TABLE MODEL |20

plete  Kit the  Tape
MAGNETIC TAPE RECORDER

Recorder is ordered.
IN KIT FORM.—The Kit includes ALL parts,
valves, cabinet, loud speaker, Reel of ‘‘Scotch

COMPLETE—to those unable to build this
¢ bui
Boy "' Tape, Rewind Spool and The NEW Lane TAPE RECORDER, we offer it built, tested and

|

Tape Table already assembled, but excluding l ready to plug in, complete with Mi.crophone,

Microphone. { Reel of ' Scotch Boy '’ Tape and Rewind Spool.
|

SPECIFICATION . SPECIFICATION . .
AS PREVIOUSLY £29 : 8 : 0 AS PREVIOUSLY £36 : 10 : 0
/@ ADVERTISED (Packing and Carriage 15/-) ADVERTISED (Packing, Carr. & ins. | Gn.)

X ALl the ahove Recorders are Fully Covered by the wsual Premier Guaranteo—3 months valves—12 monihe other components.

The NEW Microphone . . . for TAPE RECORDING @ AMATEUR RADIO ® PUBLIC ADDRES3

The 2D56 CRYSTAL MICROPHONE made specially for Premier by one of the world’a lradiug mannfacturers of Microphopes. Although givin:
better all-round performance than inost Microphoues. we are able to offer this Unit at leas than tiali the price of any comparable Micropbone of othe
makes.

Brief Rpecitication :—

SENSITIVITY —minus: 55 (.b. relative to 1 v./~dyne/-cm?.

RESPONSE  —ossentially flat trom 35-9,000 c.p.s., recommended load resistance 5 megohma for flat respouse PRICE

low frequencica.

. .

DIMENSIONS—overall length 54in.  Width 21in. at widest part of Ball Top, tapering to tin. at basge of £ 2 . 1 9 . 6 Espemally

honusing. recommended
The Mierophoue is unaffected by mechanical vibrations and low irequency wind nojsex. An attractive black all-metai nonsing t rovides complete " ;;:é“;;’;éhé
screening and protection ror the eryvatal insert. The ervatalig virtnally unbreakable and specially troated to miniiase the effect of bumidity. Th )IIAGIV'EI'IC
modern design of the Unit enables it to be uged asa Hand Microphone, with a Base asa Desk Micraphone, or fixed to a Pedesatal Floor Stand. Screw [ TAPE
tittang Tor any standard British type Stand. RECORDER

ALSO AVAILABLE LUSTRAPHONE Moving Coil: High  Impedance RONETTE Crystal Microphone :  High  Impedane
FROM STOCK “tand type: £5/12/6. — Hand Mike: £6/6-. l 3uil type - £3/1948. —_ Torpedo twvpe: €2/12/-.
Pabio Stands ‘or allths ahore 17/%5.

207 - EDGWARE ROAD -LONDON-W:2

TERMS OF BUSINESS. i !
Cash with order or C.0.0. over -£1.. Please add 1f for Telaphones : AMBassador 4033
Post Ordersunder 10/ 1/6.under 40/.unless otherwise stated PADdington 3271/ 2
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BRAND NEW RI355 RECEIVERS
As rpecified for the * Inexpensive JTelevisor,” complete
with 11 valvea, 39/6, plis 7/6 packing and carriage.
Ax a special offer we can supply the R1335 complete with
RF. :"I or RF.25 at 59'8, or with RF,26 at £4 17 0 plus
carriage.

R3170A RECEIVER UNIT
Brand New and Unused
Thisis a 16-valve VHF Receiverincorporating a 30 Mc/s
LF. 8trip.  Valve line-up: 2-CV66, 1-VU39, 2-EASO,
1-CV 188, 1-VR137. 1-VU134, 8-EF50 valves. Price
£4/218., pIu.l 3f- pke. and ecarr.

TRANSMITTER RECEIVER TYPE TR9H
Consists of ‘I'ransmitter
type T1396 and Receiver
RI139 in one case.
This ia a §-valve Battery
operated Unit covering
4.3 Mc/s. to 7.6 Mc/s.
Crystal controlled com-
plete with valves but
lear cryvstal, 50Q/~, plus
716 packing and poatage.

PREMIER S MOST SEI:S‘;\AI'II(‘;EASIGP?’::ER
FAMOUS ‘SOBELL, E

TABLE RECEIVER
M. & L. WAVEBANDS
Valve Line-up 12J7, 35LS6,
1487, 35Z4.
Entirely transportable and
unusually sensitive owing to
special feed-back circuit em-
ploved. Housed in attractive
plasticcabinet.
Choice of 5 Colours—Walnnt.
Pastel Peach, Ice Blue
Aero Green. Magenta.,
Carrying handle mcorporate‘l
’00/250AC /D.C. mains.
Plua 5/- I’kg fearr.[1ng,
Covered fullY by Manufacturer’s Guarantee

2 STAGE QUALITY AMPLIFIER

Complete with 10in. Encrgised

LOUDSPEAKER
4 watts output. A.C.
110/230 mains.

X£6.19.6

plus 5/- carriage.

For use on

in design.

CRYSTAL MICROPHONE
An entirely insulated crystal microphone which can he
aafely used on A.C./D.C. amplifiers. High impedance.
No background nolse, really naturaltone. The ideal
Mike for tape, wire and disc recording and sound pro-
iecturs. I'rice 22/6.
=—=MOVING COIL MICROPHONEw—
Low  impedance. Incorporates press-to-
D

talk switch. Honsed in strong black bakelite
case. Dimensions: 2in. wide, 2%in. high
Plus 1/6 post

1iin deep.
and /
STl 19/6
A matehing transformer for

high impedance ean b
supplied at 3/@ extra.
H.T.
= D ELIMINATOR
= By famous manufacturer
Input 200/230 AL
Output. 120-—at 30 mA..

housed iu strong metal box
size 10in. loug. 7iu. wide,
) fi;in. deep.

erice 37/6

Plus 216 pkg. and curr.

CORRECT ASPECT WHITE
RUBBER MASK

For12in. Round or Flat-faced Tube 1611
SORBO RUBBER MASKS

Grey Felt finish (ne\\ aspect ratio). 9in., §/-:

1lin P 5 8's

WHITE RUBBER MASK yuor gin. tuhe 86

WIRELESS WORLD

OF

B. H. MORRIS & CO. (RADIOQ) LTD.
Please quote Dept. W.W.

BUILD A PROFESSIONAL LOOKING RADIO' A WORLD-FAMOUS

SET AT LESS THAN HALF TO-DAY’S PRIGE

We ean zupply ail the
parts {0 help you. f

Drum (23in. dia.) 1/8 d—eame e
Driving  head  1/6 mmo—me—mt

Dounlle pointer 4d-.~—‘
Rpring ... B e
Nylon Cord (yard) Gd FTTT——
Dial Front Plate 2/6
ed Glara Dial,
and  800- h

With station names, new wavebands 1/6

a Coila. 180 550, 800-2,200 metres, pair.. 1
PPunched chassis, 3-valve plus rectifier T.R.F..... 3/9
Cahinet. Balel in Walnut or lvory or Wooden
in Walnut finish. . ... ..o 1718
Packing and insurance. . 2/8
~END]1/§ FOR EASYTO OINT

DIA¢: RAMS AND CIRCUIT DIAGRAM which shows
how YOU can build the Receiver Illustrated above.

THE COMPLETE KIT
to construct a R-valve plus rectifier T.R.F. Receiver
for use on 200/250 v. A.C. maina can he supplied at
£6/9/6, plus 2/6 packing and carriage.
Kach Kit is complete in every detail, nothing has to he
made or jmprovised, Kaay to follow, point-to-point
diagramng are supplied, making conatruction verv simple.
The Dial is \lluminated. and the Receiver housed in it
Cabinet size 12in. x 5in. 6in. presents an attractive
appearance. The valve-line-upis: 717A—H.F. Pentode.
VRI116—Detector.
—Output, and
Rectifier.
Waveband coverage ia
for the medium and |
long bands.  Choice
3 Cabtnets: Bake-
lite in  Walnut or
Ivory, or Wooden
(Walnut finish).

_____.,_.____s_‘_——a—&-*‘

BATTERY CHARGERS
200-250 v. A.C. Will charge 6 v. or 12
Battery at 1 amnp.
Finished in Green hammered enamel.
iong, 3iin. wide, 3}in. high.
Guarinteed 12 mtha. The
above unit is manutactured
by PREMIER and does not
contain ex-Covt. eonponents.

v. Car

i{oused in etrong metal casing.
Gin,

Size:

EXTENDING SEASONAL

Plus  2/6  Post 39/6

and pkg.
BATTERY CHARGER KITS

AN Incorporate 1inetal rectifiers. Transformers

anitable for 200/250 v. A.C. cyele mains.

Cat,. No.

2002 Charges 6 vott accmnulator at 1 ainp.
Regiatance supplied to charge 2
accwmmulator £1 2 6

2003 Charges 12 volt accuinmlatorat 1 amp £1 7 6

FOR ‘HI-FI' ENTHUSIASTS =
QUALITY LOUDSPEAKERS

We have a smal!l quantity available at pre-Purchase
Tax price.

are

GOODMANS 12in.15 ohms imp. . 8 0
CELESTION 12in.150hmsimp. (heavy

ANEEtNDENERY. . el e b Y 8 0
VITAVOX K12/20, 15 ohms imp. 11 0

£11
Packing and carrn;ze on each of the above 5{-.
Thege are all BRAND NEW and in manufacturers’
original carton.

Surplus—Ex W.D. STEEL AERIALS
ALL BRAND NEW

12ft.-3 4it. sections of copper-plated steel highly flexibie

tapering §in. to lin. Brand new in container. §/9.

Packing aud carriage 1/6. Inasulated Base, 3/-. \Webbinz

waterproof carrying raze with shoulder sling. 92/6.

These acrials wmake ideal fishing rods.

Govt.

EX-U.S.A. U.H.F. AERIAL
with untuned detector stage. connisting of V. R.97 valve,
ete. Brand new, in carton 5/-.

METAL RECTIFIERS FULL WAVE

G v.1l amp., 4/-:12 v. ) amp., §/-.
.T. Pencil Type :
Ygeach 1,000 v.1 mA., §/-each.

Output: 630 v. 1 10\,

JANUARY, 1953

GREETINGS

ESTAB. 40 YRS.

TELEVISION

Manufacturer’s
Surplus of RADIO RECEIVER CHASSIS
1-valve RECEIVER

Built to exacting speci
fication& and incorporating
features ensuring auper-
lative tona! qualities and
world-wide reception. Spec-
itication: 8 watta push-pull
output using 2 Mazda
Pen. 45 valves. Ample
negative feedback is ap-
plied over all the andio-
amplifier. Amplifier Mazda
Type HL41DD gives signal
Detection A.V.C. and Phase S8plitting. Two stages
of LLF. amplification 465 Ke/s., using Mazda VI41.
FOUR WAVEBANDS 14 M.-24 M., 24 M.-56 M.,
190 M.-600 M., 500 M.-2.000 M.

DIRECT AND VERNIER TUNING. Gram.p sition ont
Switeh. Provision for external Loudspeaker. Kor use
on 200250 A.C. Ma.ms £18[10'- plus"ll- pkg and carr.

1124 RECEIVER UNIT

Range 30 to 40 Meja,
Contains six new Valves.
8-9D2, 1-8D2, 1-15D2 (ire
quency changer), 1-4])1,
24 cerami¢ trimmers,
ceraniic valve-holders, 6
valve screening cans, 30
= resistors,1-W/W Pot. Meter
Mica Tubular and Bloek
Condensers. Ceramic coil
former, 2 Westector WX6
5-way 4-bank switch with

WX4,
long smndle I.F. transformers, etc.
Brand new in maker's carton at 22,6, plus 2/6 postage

and 1 Weatector

and packiog.

Y BRAND NEW
R1155 RECEIVERS
In original cages. complete
with 10 valves. Frequency
range 18.5 Mc/a.-75 Ke/s.
in % wave bands. £11/19/6.
10/6 packing and carriage.

POWER SUPPLY
UNIT

for above incorporating
ontput stage. Supplies
an output of 250 volts
at 80 mA., vhich is ample
for the R1155 with the
ontput atage. Jones plugs for connecting the Power
Pack to the Receiver are included. The 6V6 output
stage complete with Output Transformer and 6lin.
speaker is built into the unit. Price £5/5/-, plus 5/-
pracking and carriage.

As a special offer, power supply unit including
speaker together with R1155 receiver.

PRICE £16.19.6. Plus I15/- pkg. & carr.

L.
We now have available a smalt quantity of used R1155
Receivers. We can offer these al the ridiculously low
price of £8/19/6, plus 10/- pkg., Carr., Ins. These
Receivers have been recondilioned and Air Tested
and are fully guaranteed lo he in perfect working
order.

CAR BATTERIES—BRAND NEW

8v. 11 plate—PREMIER. 1leight,6%in.: Length, 7{in.;
Depth. €lin. Price 65/~
12 v. 9 plate— PREMIER. }Ielght 8lin.. Leugth,12ir.
I)epth Gin. Price 110/-.

v. 90 amp. 9 plate TBOR Height, 7§in.; Length
vn . depth 7in. Frice 75/-.
8 v. 40 amp--PREMIER. Parking Light Dattery
I'rice 37/8.

8 v, 16 amp—PREMIER. Parking Light Battery. Price
27/6.

Al pricesplus 7/6 carr. and packing.
POWER SUPPLY UNIT No. 7
ZA1T5T] A complete Unit

for charging 6-volt Accmulators.

by hand. Designed for the W-32]

could be used for many other pur-

Rei.

poses.  Congists oi 8 stout metal
care, dim. 17X 104> 7in with
detachable lid. containing hand

driven generator, with gear mech-
anigm which detivers 6 veits D.C.

at 4 amps., alko 6 volt ent uut aml
Imttery clawmp. Price 32 6, plus o/-
postpkg.

207 -EDGWARE ROApD - LONDON -W-2

TERMS OF BUSINESS.
Cash with order or C.O.0. over £1. Please add 1/ for

Post Orders under 10/-, 1/6 under 40/.unless dtheruwise stated

Jelephones : AMBassador 4033
PADdIngton 3271/ 2

IMPORTANT ANNOUNCEMENT: WE CANNOT ACCEPT RESPONSIBILITY FOR, NOR CAN WE GUARANTEE ANY—
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WirkLESS WorLn
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HOME AND OVERSEAS (INE

ESTAB. 40 YRS.

RADIO
PREMIER MAINS TRANSFORMERS |

All primaries are tapped for 200-230-236 v. mains 40- 160
cycles. Allprimariesaareacreened. Al LT'S are centie
tapped. ’

SPQOOB ‘100 0-300, 60 A,
3-5ad v, l-'za

@3-ba.3v. @2-5a.
PREMIER VARIABLE IMPEDANCE
“MATCHMAKER” MO.I5 OUTPUT
TRANSFORMER

Designed to meet the demand for an efficient vmriahle
ratio Qutput Transformer. 11 ratios from 13:1 to 8u:
allcentre-tapped and can be used to match any nutpm
valvereither qmgle~ or push-pull. Clasa ‘" A,” " AB1,’
‘““AB2" or "B to any low impedance speech coil or
combination thereof. Primary Luductance 60 henries
15 watts audio 100 mA. Price 45/-.

WILLIAMSON AMPLIFIER KIT
A complete kit of parte for the construction of the
latest version of this famons amplifier, comnplete
with valves, output and mains transformera.
15 Gns.

Plug 7/8 pka. carr. and ins.

WILLIAMSON  AMPLIFIER TRANS-
FORMERS (To specification)
The Output Transformer 3.6 ohms sec., £4/4/-,

The Muins Transforiver PREMIER SP425A 53!"' 6.
SPECIAL OFFER

DOUBLE WOUND AUTO-TRANS- |
FORMER 250 watts.
Input/Output  Output{Input
100 volts 110 volts
o, 13,
200, o

Price 50/-.
Plua 2/6 TPkg. Carr.

\\'nh the two windingsconnectedin seriesa vast numher
of \,oltage tappinns are 'u,uldhle

PREMIER 3-BAND COIL PACK
Conmsts of a wired and aligned Coil Pack of the most
Modern Typeincorporating suchfeaturesas Air Dielectric
Trimmers, Lits wound medium wave coils. Tuned R.F.
atage covers 13-14,40-1220, 200-557 metres. Bimensions
of pack: 6in.x4}in.x 2tin. Completecircuitissupplied.
Price 25/-.

MAINS NOISE ELIMINATOR KIT
Two specially designed chokes with three smouthmg
condensers with eircnit diagrams. Cuts out all mains
noise. Cap be assembled inside existing receiver, g/«
complete.

HEADPHONES
Balanced Armature Low Resistance
Type 1.5/{11 pair: Type 2, 8/11 pair.
igh Resistance 12/8 pair.
Lightweight High Resistance 14/6 pair.

ACCUMULATORS

By world-famous maker, 2 voit 10 amp.

B. 1L

Please quote Dept. W.W.,
s Famous Set Manufacturers’ surplus of
ELECTRIC 'GRAM UNITS

Two-apeed, 33¢ and 78 r.p.m. For playing Standurd
and L.P. reccrdings. Complete with Turntable.
For use on 200-250 v. A.C. mains. Each unit is
in its original manufacturer’s carton and is fully
gnaranuteed.  Limited
nuantity only avail-
able at apprx. half
lixt price.

£3.19.6

Plus 2 8 phy. cair.
ing.

MORRIS & (0. (RAHIO) L1

THE NEW BSR “MONARCH "’
AUTO.CHANGER

This is a 3-speed automatic mixer record changer
designed to play 12in.,10in.and 7in. reconlnntemuxml
inany order. Capa. Oreturnlu operateson 100 12

2041 0 volts 50 ¢/r
New reversible dunlshlns eryatal pick-up has extended
frequency rangeto 10,000¢c. p.a. Selicompensated forthe
L.P. lower frequencies with the ‘Turnover frequeney ut
the correct point. PRICE £17/1%/-, plus 3/- packing.
carriage and insurance.

TELEVISION
METERS
Lanze stocks asvailable a few of which are enumerated
below @
Full Scale Scale External
| Dendin S S .
in. in.
1} 2)x2t R.¥. Thermo.. T'§
1% 24x2b.... M/C.......... A'E
1} ©fround .. R.F.Thermo.. 78
1% 2} round.. K.F. Thermo.. 7§
1} 2tx2}.... R.F. Thermo.. TR
1Y 2¢x2).... R.F. Thermo . T
2 3% round.. 7 U H
1 peL]]
} ]
i
1 g 15
1 126G
1 N
1 5.4
2 168
1 &
1 Bl
! 104
1 15.-
&l 8/8
1 8/6
2 MU, 25/

SPECIAL OFFER
THE FAMOUS ** CHANCERY ”” HIGH
FIDELITY MICROCELL PICK-UP—
TYPE GP X for Standard and Long Playing
The Chancery
Light Weight
GP.X Pick-up
embodiee cer-
tain unique
features achieving a standard of performance not
possible with normal magnetic or cryatal pick- upK.
The secret of the high standard of performance is
in the use of the apecial microcellervatal cartridge
agrenibly which has an unusnally wide freguency
reaponse. The sapphire atylus is precision ground
and semi-permanent. With two cartridges either
L.P. or Standard. Price 52/8. Additional L.P. or
Ntawdard Carlridges can be supplied from stock al

£1/11/8 each-

-

GRAMOPHONE UNITS

GARRARD TYPE 70B Autochange unit,
complete with Garrard magnetic pick- upheml

pand turntable ... ...
COLLARO 3-speed alngle gram. nnit. com- 19 8
plete with head for L.P. and standard
recording ...l 000 . £8 0
COLLARO RC500 Antochange unit, 7Sr.pan. £8 0

All the above are for use on "00/2.;0 v. A.C. lmuns8
Packing and carriage on eack of the abore units §:-

AVAILABLE ONCE AGAIN !
A.C.R. I.C.R. TUBES

(DIRECT REPLACEMENT FOR A CR. 2X)
S}in. sereen. 4 volt Heater. Thia Electrostatic Tube
is recommended aa eminently suitable ror ’l‘clnmlon.
15/~ plus 2/6 I'kg. Carr. and Ins.  Data sheet supplied.

V.C.R. 97 C.R. TUBES
We are once again able to offer thia famoua tube with
the usual PREMIER guarantee of a fullscreen picture
free from cut-off. Every tube is television picture
tested before despateh. £2/5/- post pazd

SUPER QUALITY TELEVISION
MAGNIFYING LENS

To suit 5in., 6in. or 7in. Tubes. Increase picture gize
considerably, 25/- each.

1 mA. METER IN PLASTIC CASE
The movement is 1mA. mounted in a
case 3iin. square and 3iin. high. The
scale iR 24in. long and the dial is 2}in.
diameter. There in ample room in the
j cameforaswitch,and multipliers. Internal
Resistance 100 ohms.
Price 27/6.

MOVING COIL METER

Asuperquality Moving CoilMetarbanicinovenment 2mA
scale dinension n.  Overatl dimenrions 24in. dis
1{in. deep. Bakelite Case projecting type. At present
acaled 1 amp.R.F. By removingthermocouple, reversing
acale and recalibrating the meter, a high grade test
| instrument with any range above the basic F.5.D. 1nay

be built up. Price 4/9.

RADIO CABINET (WALNUT FINISH)
Ouatside dimensions: 163in. high, Yin. deep, 17in. wide

£3/10/-,

S-VALVE SUPERHET RADIO
- CHASSIS

A beautiimlly imade cnhinet. . DIs 7/6 carr. /pkp

Drilled and cut out for all necessary control mountings
and Maina Transformer, fitted with 5 Amphenol Octal
Valveholders, Aerinl, Earth and Gramophone Socketa
500 pf Tuning Gang Condenser, full vision drive Tuning
Assembly congisting of unbreakabie Perspex 3-coloured
acale forlong, medium and short wavebanda. Calibrated
in metres, kilocycles and station names, price 39.8.

AS A SPECIAL OFFER—CABINET ILLUS-
TRATED ABOVE AND CHASSIS, TOGETHER
£5.5.0 Plus 7/6 Carr./Pkg. & lnsurance.

207 - EDGWARE ROAD - LONDON - W-2

TERMS OF BUSINESS!
Ca A ardter or GO '
Post Dvdevs

e S

add IF for
Funig stated

Teleghones : AMBassador

4033
PADdington J2TIf2

=KIT OR COMPONENT SOLD

AS

A PREMIER PRODUCT BY

FIRMS OTHER THAN OURSELVES
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om.ym LAB unit has all these fealures. ..

RESISTOR SPECIFICATION E
Max,
Valts
250
500

Range |Dimensions
10 ohms | &7 X 4
to 10 ¥ x Yy
megphms
Tolerance available --20%, -10%, +5%

Ref. | Type |Loading
T |} watt| }-watt
R |$-watt| 1-watt

Twin Treble Assembly...............
WI5/CS Sand-fillad Enclosure ...
Three-way & secticn Crossover Unit £ 8 {0 0

(Tox £9 6 2 included) £85 16 2
Veneered Walnur. Qak, Mahogany or Maphe

£47 00

* Continuous storage s 700 resistors in a space 12" x

4/1 x 4/1

* Ohmiic values separately carded % Finger-tip selection

Designed to provide a complete range of resistors

for research and experimental
As easy to usc as a card index.

production units.

laboratories and small

Rapid selection from 700 sorted and carded resistors.

Continuous storage — empty cards merely replaced with
full ones available from stock. The Lab Continuous Storage
Unit is supplied FREE with initial purchase of

180 Type R Resistors (Order LSUC 1)
or 240 Type T ’

(Order LSUC })

CONTINUOUS

STORAGE UNIT

The Lab Continuous Storage Units are available from your norma! source of supply
but more detailed information can be obtained from

OMNI-DIRECTIONAL

THE RADIO RESISTOR COMPANY LTD.
50 ABBEY GARDENS, LONDON, N.W.8

Telephone : Maida Vale 5522

J=Speaker Sysiem

WI5/CS WI0/CS Super 5

Treble units facing upwaras.

Crossover trequencies 800 & 5,000 ¢'s

Resuits from a 2-speaker system
are usuaily improved by the addition
ov a third speaker. A crossover
between 500 and 1,000 ¢ s is satis-
factory with a 10in. or 8in. unit for
the middie and upper registers plus
a 5in. unit to rmprove the extreme
““top. ' The 5in speaker s con-
nected in paratie; with the middle
speaker, wi.h a capacitor o* | or
2 mid. in ser:es with the voice coil
oi the small unit.

CROSSOVER NETWORK
Acoustically it is difficult to choose between
quarter section and half section filters.
The half section is probably to be pre-
ferred as, with some amplifiers, it reduces
the risk of instability through the feedback
circuit. In either case, a 10 ohm treble
speaker is quite satisfactory with a 15 ohm
bass unit. The addition of the third speaker
with series capacitor does not upset the
main crossover network in any way.

ADAPTABILITY
Existing two-speaker systems are easily
adapted to three-speaker working without
waste. Where a crossover at 2/3,000 c¢/s
is already in use, it is important to double
the values of inductance and capacitance
to lower the crossover frequency when
changing to a three-speaker set-up.

Made and Guaranteed by

Wharfedale

WIRELESS WORKS

BRADFORD ROAD

- IDLE - BRADFORD - YORKS.
Phone :

Idle 46!

WWWW.americanradiohistorv.comm
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ZOOM!!

D BARRIER”

SOUND is our business. To us the provision of High Fidelity Equipment is a pleasure as well as a service
and as we think that to most of us the * Sound Barrier *’ is almost entirely a question of £. s. d. we are
trying to ease the strain with our Hire Purchase facilities.
YOU DON’T HAVE TO DIVE INTO THIS AT 700 Miles per hour but if you want to relax in your
own home and enjoy the quiet beauty of good music superbly reproduced, why not write to us now
and ask for our latest lists.

WE HAVE THE FOLLOWING 120 QUALITY ITEMS AVAILABLE FROM STOCK

TAPE DESKS AND TAPE RECORDERS

AMPLIFIERS; ETC.

REMEMBER when

Ifem and 12 § [tem and 12
No. Deseription or Denosit p'ments § Vo. Deseription Cash or Deposit p’ments
1 Leak T.12 with Contral Unit 0 £1212 0 ‘4] 81l. Tmvax Tape Deck [\ £8 0 O 0/2
2. lLeak Peeder Raidlo Unit ... .. 0 £1212 © 84182 Beulmatic Tupe lerk 42 0 0 £14 0 O 5/=
3. Leak Vari-slupe . 0 84 4 0 78] 83. Weante fupe ek Type 35 C 0 £12 0 0 5/~
4. Quarl Amplifier ... ... 0 £12 0 0 442|684 Wearite Tupe Deck Type I3 40 0 O £13 6 8 50/~
5. Quud Radli Periler Unlt 0 £9 0 0 33/4]65. tune Tape beck £1610 0 £510 © 2/-
8. Round ater A% Amplitier 0 £1210 0 33.4]66. wuraltape . £1618 0 £517 6 22/-
7. Rogmrs 8D Minor ... ...... 0 0 0 15/-|87. Electrotech Pro. Desk ¢;5 0 0 £25 0 0 97/1
8. Rugern Ruliy e Inxe Amplitier 0 0 O 26/6]868 M= Type PRM/I £150 0 0 £50 0 0 191/8
9. DecesType NP AS. ..., 0 10 0 21/8]68. PFerrauraph Type A ... 7910 0 £2810 0 100/-
10. ‘aType No FLAE ..., [} 5 0 85~ ]70. C.i.i Portuble £119 0 O 0 0 0 146/8
11. bsetiAmptifier RALTO 0 £4 0 0 234f71L Vortexton 35 0 0 £30 0 0 105/8
1. = 11Contro] Unit UJTC .. 8 0 £3 00 261 72. Grundig Model A 7815 0 £2815 0 95/10
13. lsel ICuntral \Tnil F/U/1C 0 4 0 716173, Shuan ModeltA | 33 0 0 £28 0 0 124/7
14. el IMA 15 Amplifier 0 610 O 3/8 | 74. Wirek Masrnagraph ...l 65 0 0 £25 0 O 6/8
15. GowdwellWitliamsun ..o 0 g£i210 O 3/4 | 75. Scundmirner Portable oo 7910 O £2610 0 100/-
16. GocnlsetiCuntrol Unit PIFA ... 0 10 © 8/9 | 76. Soundniirror Tahle Madel ... ... 6910 O £2310 O 8/2
17, Tawther LES 000 o0 4 £9°0 0 32/2{7. Retectugrarh Tape Recurder ............ £95 0 0 £33 0 0118/10
18. Loswthee AF. 10 .. ... ..... 0 £12 0 0 421]78. .M. Emiconda ., £90 0 0 £30 0 0 115/-
19. Lowthee 7.5 L. 0 £1212 0 46:8]79. Wiwk Repurter €58 0 0 £20 O O 72/-
20. Lowther VHF Unit  ...... 8 £3° 7 8 11.6]80 I.M.L Keporter ... £130 0 0 £15 0 0 163/-
MOTORS AND AUTOCHANGERS PICK-UPS
Ttem and 12 2 and 12
No. Deseription Cash or Derosit p'ments B Desoription Cash or Deposit p'ments
2L. Qarrard RC.7 .. £1618 6 £410 0 23/10 X XMR with 2 beuds £ 00 £3 0 0 78
f 22. turmrd RO.R £1919 0 £610 0 25/9 X 15 Fi Magnetic lHead £219 4 — =
| 23, I Tratia. Mot £2412 6 £812 6 308 ] laveran Pickerp ..o £6 9 0 £210 0 707
21. £1710 0O £6°0 0 22- . inseitr Batra Heada £311 5 — =
25. - £2312 0 £712 0 308 N issenr 1" Translatmer 15 0 — 2
28. IR £61911 £310 0 14'- . Leak 10 til - £1212 0 £1 4 0 18/2
7. Dmcen GUJA £1117 6 £4°0 0 16/8] 87. leak Rubw 1P ... ... £1212 0 £1 4 0 16/2
28. Iweren GUIM £1310 0 £5 0 0 18:6] 83 leak Dhanwinl St £19 6 £610 0 24/2
29. £12 5 0 £4 5 0 15/4] 89, teak Dl LI oo £19 6 £310 0 24/2
30. £1015 0 £4 0 0 13'-] 90. k Plikeup trnurformer £215 0 -
3L £1515 6 £ 5 0 200111 81 w 4 e £311 5 = —
32. £1717 0 £5 € 0 22/2] 92 0 £311 5 =
33. £1812 6 £5 6 0 23/7] 93 ) £311 5 i
31 £€1710 0 £6 0 0 22/-| 81 AN § £2 4 4 &
35. Chancery L. P. Att £315 O — ] 95 Aves Pick-up Arm 1 7 6 -— —
36. B.3. R MU.lo £318 7 86, Dheen Pickens Ann L. £1 7 6 = ==
37 Rt MU.G £6 8 8 £2 0 0 8:6] 97. 1.wther HI-Fi Mindng Coil . £10 0 £310 0 13/3
38. BR.R GU.4 ... ... £1319 0 £5 0 0 17/2] 98 T Uyt al . a £2 0
30. Qurranl RC (hand) ..ol £1210 0 £410 0 154] 99. N-tnaer Unitatrom ..o £2 5 0
40. Garranl BC.GSA (Sehand) ... ... £1010 0O £4°0 0 12/6]100. E.M.GC.Sicep-cut Piller £410 0 -
LOUD SPEAKERS TAPE RECORDING ACCESSORIES
Ttem and 12 | ltem Cash
No. Desoription Casi or Deposit p’ments § No. Description Price
41, Qandmans At i 12i £11 5 0 £4 0 0 13/1f101 e Plde Col) .. 0
92, £8 8 ¢ £3 0 0 10/4]102 ic Omeillator Cud) 0
43. £9 5 0 £3 5 0 1l/6}103 1 Bize Refertor Un 8
44. £11 9 0 £4 9 0 20/-]104 i Munietal sere 6
45. £9710 0 £010 0 30/8] 105 Tape Gubtles 0
48. et £3310 0 £1110 0 42 108 1 SRI Hends 0
47. srnetl Xpanher L £31 0 0 £10 ¢ 8 39/8]107 Fie SR Thesads 0
48, Whatfedale Carnes Ratie 10in. C.8.B. . £2410 0 £810 0 30:8{ 108 Tape. et reed 0
49, Wharledule 10y Gollen Unit ..., £8°6 0 £3 0 0 102]109 v Tape L. 0
50. Wharfedale 10ln G388, ........ £9 00 £3 0 0 11/6{110 0
51 Regers Culumn oo £30 0 0 £10 0 O 38 111 [
52. W ' 2/C8/AL £23 110 £8 0 0 38/11] 112 0
53. JU8 £16 0 0 £5 5 8 20 113 "t 0
54. £8710 0 £30 O 0 110/2 114 ReslwTulde St 0
55. Vaizl $97 0 0 £30 0 0 103'3[]115. Reslo Muvine Coil Mike Q
56, Choic . .. £45 0 0 £15 0 0 57.6]118. RB= K rPd 0
57, Arowctical Carner Ribhon . £35 0 0 £35 0 0 115- | 1172, Rk =r. 0
58. Lowiber toamestic Horn ... £60 0 0 £20 0 0 76'8)118. H.=x It 8 NE 0
59 laruther Vangr llegenn ... .. .. £150 0 O %50 O O 190/- [119. E.M.I Riblan Miersplane ..., £10 0 O
60. Vitavox Rlipsbhorn ........ .. ool £150 0 0 £50 O 0 190/- | 120. L.M.1.RKibbon Mivropbone withstand ... ..o £1212 0

you are buying equipment
"THERE IS NO SUBSTITUTE FOR QUALITY"
Quality Amplifiers, Speakers and Tape Recording Equipment Demonstrated Daily.

Television Specialists—Somponents for Viewmaster and large Screen T/V available from stock. Sathode
Ray Tubes, Wide Angle Scanning Components, al! types and makes of Valves, etc., by return oi post.
We will ship to any part of the British isles or Abroad.

Terms: CASH OR DEPOSIT WITII ORDER. H.P. Facilities limited 1o Gt. Britain and Northern Ireland.

Th@ clnssic E!eca?icul @0. I'Eﬁ. «THE HI-FI TELEVISION SPECIALISTS "

353/364, LOWER ADDISCOMBE ROAD, CROYDON, SURREY.

TEL

E: ADDISCOMBE 6061/6062

WWWW.americanradiohistorv.comm
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oun mirmr

MAGNETIC TAPE RECORDER

4

L

filidod

A self-contained recorder/reproducer giving a faultless performance. The idea
equipment for HOME ENTERTAINMENT, PUBLIC ADDRESS, CONFERENCE
RECORDING, and SOUND COMMENTARY for SILENT FILM PROJECTORS.

@ ‘“ Finger Tip ** operation—one control provides for ‘* Record '” — ‘‘ Play ** ‘“ Rewind ** or “‘ Fast
Forward ** requirements.

@ Constant Tape Speed—7.5 inches per second.

@ Frequency Response—Essentiatly flat from 100-7500 c.p.s.

@ High Quality Push/Pull Output.

@ Recording Duration 30 minutes per reel.

@ Dynamic Range approximately 30 decibels.

® Power Supply 200/250 A.C. 50 cycles—Consumption 80 watts.

Now available in England—d;e T H ER M I O N IC P R 0 D U CTS LTD. A‘HO—DELS AVA'L_ABLE

| book ‘" Magnetic Recording ’ L
by Dr. S. 1. Begun. A com- Division.S/M WW, HYTHE, SOUTHAMPTON. Phone: Hythe 3265 FROM
prehensive treatise. Price 25,-, London Showrooms : Morris House, Jermyn Street, Maymarket, S.W.I. '
N postage 9d. extra. ) Phone: Whlteha{l 6422 ] £69 - 1 0 H 0
Sales and Service Centres : Birmingham - Bristol - Manchester - Leeds - Newcastle and Glasgow.

A I POLYTHENE
M. R. SUPPLIES, Ltd. H. F. EQUIPMENT

offer only material which is brand new or in otherwise perfect condition. Immediate

despatch—sale packing—satisfaction assured. All prices pett. R A
SMALL GEI:AR BOXES. Double wourm gear 300/1 reduction, in dle- cmv.gouu‘ng (AMBYTHENE B ND)
apprux. 2Hn. x 23in. = 2in. fne precislun construction. F'lualshnﬂ.lln dia. by 1}in.
long, witb two other La,ke»ous {same ratlo). Bail bearings. Trassmission ap to c o I L F O R M E R S
{6th h.p., 42,6 (des. 1 /6).
e CTIONAL H.P. MOTORS. Shaded pole types, 200/250 v. A.C. Hoover, torqae C H O K E S
0 gmjews, 859 r.p.m., 26/- (des. 1/6). Batwln, torque 800 gm/cms, 1,200 r.p.m.
42/6 (des. 1/6). Framco. universal A.C. D.Q., 230v., 1/76th. R.P., 2.000 r.pm. S T A N D - O F F S
376 (des. 1/8). B.T.H. Prujector Mutors (snitable for tmany uther pu 08),
110 v. A.C.(cap./ipd.),1/20th H.P.- 18/6 (des. 1 /t). Aiso G.E.C. ONE-T! a.p. F E E D = T H R O U G H S

MOTORS, 230{250 v. 50 c¢. 1 ph. Cap./Ind,, ball-bearings, cont. rated, for mounting
boricontally or vertical, 1,440 r.p.m., £6/18/6 (des. 5/-). B
STUART CENTRIFUGAL PUMPS iroin stuck. The NEW No. 18 motor/pump npit Send for particulars and Samples
wlw 2301280 v, lm'lucuon motor, bead 53/15 ft., 720/400 g.p.h. The perfect upit

dutyand i maiutenance, no radipinterierence, quiet running, AMPLEX APPLIANCES (KEN l ’ LTD.

UL‘S/ (des. 5/-). Most other modelsin stock—please enguire.
ABL:

E TRANSFORMERS. First-class units by Philips, saviog expense and o
delay. Laput 220 v. 50 c. Outpulludelinitely variable 0/260 v. Bench type—fuily 19 DARTMOUTH ROAD HAYES, BROMLcY, KENT
euciored. brand pew. Loading 520 VA, £8/15/- (des. 6/-), 1040 VA, £14/15/~ (RAVensburne 5531)
des. 7/6), 2080 V.A., £19/17/6 (des. 7/6). BOOSTER TRANSFORMERS (G.E.C.), )

190/230 v.ulu ll(r v,lr.a.ps. Lumljugd(cuutinuuua) 4 kVA. lo ateel bousing lin. All export enquiries to
high overatl, 8}in. x 12in., with hand wheelselector. £11/10/~, carr. paid England.
TOBULAR HEATERS, 2201240 v. 240 watts.  Length 11t Very elicient for the ANTEX LTD., 3, TOWER HILL, LONDON, E.C3.

ww conswaption and ldeal fur 1aboratories, workshops, greenhouse, lofts, garage
ete. Good tax free bargain, 20/8 (des.3/6 each).

THERMOSTATS, ex-A. M., for irust protectlon. on at 32 deg. F., off at 49 deg. F.
(adjustable), capacity 1.5 amp at 250 v., 4/6 (des. 4d.). Also Capillary type. tube
8ft.long, with 8iu. phial, rauge 55/90 deg. F., capacity b amps, for air or inunerwion
17/6 (des. 1/6). Alsu Roum type, and for greenhouse, etc. Range 40/80 deg. P.
diff. 4 deg. P., capacity U amps A.C.; with manua! on-off switch, 54/- (des. 1/-).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/230 v. 50 ¢. Fitted spindies
for hours, minutes and seconds hands, ready io urse. In plastic dust cover d§in.
dia. x2in. deep, with tex, 27/6 (des. 9d.). Set of 3 hands to sult 3;/7in. dial, 2/-.
G.E.C. MINIATURE CRYSTAL CALIBRATORS. Continuation of this penarkahle
offer. Operation 200/250 v. A.C. Pur frequency calibration in 100 Kc. stepa from
100 Kc. to 40 Mc/s. Modulation at 400 c/a switched in if deelred. With vacuum
mounted crystal, basic 100 Ke. Accuracy 0.001 percent. 8ize 83ln.x 63tn. X 3pin.
Brand vew 12 gulpea instrument (or £5/5/- (des. 2/-).

BACKED BY 25 YEARS,
SMALL BLOWER ASSEMBLIES (for attaching to own moterd. With 15 vane, EXPERIENCE IN THE
impeller, holm|ngni’)8m\ ‘llln.xdm 8/6 each, 40/- doz., carr.
PORTABL| ETERS (tloward Butler). Scaled 0 150 “volts D.O. on MAINS Sl&:‘%élggHP FIELD OF ELECTRONlCS

clearevenacale,knife- edge uomter st yrade X2 m/coll,approx. 300 ohms per volt.
In carrying case 6}in.x 64in. x 3{in. with top terminals and handle. Fine anit as
basge for combined instrument. Bmnd vew 45/- (des.2/-).

LIGHTING DIMMERS, fully enclused alidIng type, to control stated lighting load

fill-bright to blackout (220240 v.). 100 walts 36/-, 200 watta 42/=, 300 watts 47/6,

0 watte 55/- (des.any one 2/-).

SPOT FREQUENCY OSCILLATORS, operation 200/230v. A.C. Switched spot fre- S —_——
quepciea:~—466 Kc., 20 Mc., 6 Mc., 1,450 Kc,, 600 Ec., 300 Ko., 175 Ke., Int. mod. e = T R —
1,000 ofs.. 4-position output attenuator. Size 16*x104°x13”. A lew at 27 10. (dea.5/-)

Rail despatch charges relate to England and Waleaonly.

M. R. SUPPLIES Ltd., 68 New Oxford Street, London, W.0.1 -
Telephone: MUSeum 2958 A. F. BULGIN & CO. LTD., BARKING, ESSEX,

BULGIN RELIABLE
RADIO & ELECTRONIC
COMPONENTS ARE
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RADIO BROADCAST TRANSMITTERS

FIXED AND MOBILE COMMUNICATIONS EQUIPMENT

MARINE AND AIRCRAFT COMMUNICATIONS EQUIPMENT

ELECTRONIC NAVIGATIONAL AIDS

ELECTRONIC METEOROLOGICAL APPARATUS

TELEPHONE LINE TRANSMISSION SYSTEMS AND SIGNALLING EQUIPMENT

ELECTRONIC MEASURING INSTRUMENTS

ULTRASONIC EQUIPMENT

ELECTROCHEMICAL APPARATUS

Modern electronic equipments of advanced
design and high performance, built to

meticulous standards

of reliability . ..

MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON,(W.G.Z)
MI402;
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A piece of high quality equipment, de-
signexd for ‘general laboratory use, at a
modzrate price, Available for rack
mounting if desired.

Wrie or Phone NOW for further details.

HARVEY ELECTRONICS LIMITED

Precision Mechanical and Electrizal Fagineers
273 FARNBOROUGH ROAD, FARNBOROUGH, HAMPSHIRE % Tel.: FARNBOROUGH 1120

Details of this
UNIT TELEVISION

are worth sending for!

Four completely wirad, testzd and rzliablz units
give :— (1) Vision and sjund, (2) Linz tim2 bas2, (3)
Fram? time bas?, (4) Power supply. Mounting far 9” or
12" tube optional.

Thes> quickly asszmklzd and adaptablz units ensure
A superheterodyne Radio unit directly coupled to a succtssful op:ration at minimum cgst. (The parts ara
L.F. amplifier with two output valves connerted in ) .
parallel. Designed to meet the stringent requirements not Govaram:nt surplus, but newly made by a leading
of Education Authorities, it is eminently suitable for el .ctronics company.)
small schools, being capable of feeding up to eight
Loudspeakers at |-watt each, or a larger number with
a proportionately smaller output
each.

Get your share of
EXTRA sales ...

. . . with this NEW Grampian Receiver Amplifier.
A lower-output version of the well-known Grampian
Type 461, specially developed for applications where
the higher output is not needed.

Write now for further information.

UNITEI_ ELECTRIC 18, Avenue Road, Belmont, Surrey

Extend your sales to
Clubs, Hotels, Works,
atc.—they, too, will be
interested in the
Grampian  Type  506.

RELAYS

AND

KEY SWITCHES

LARGEST EX-GOVT. STOCK
IN GT. BRITAIN
Types €00-3000 Relays — Siemens High Speed
Also A.C. 400 volts 50 cycles

Uniselector Zwitches, Telephone Switch-boards, Telephone Components,
Plugs, lacks, Handsets = Government Contractors.

Grampian Type  506.
8-watt  A.C. Receiver
Amplifier. 78" wide x 134"
deep x 81" high. Retail
£29.10.0. P.7, £4.5.0.

GRAM(P)I(AN REPRODUCERS LTD JACK DAVIS (RELAYS) LTD. (est W,
9 HANWORTH TRADING ESTATE, FELTHAM MIDDX, 36 PERCY STREET, LONDON, W.I
Phone : Feltham 2657 Grams * Reamp, Feltham l Phones : MUSeum 7960, LANgham 4821
T
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MODEL
zZ 9 50

FREQUENCY

@E\Mﬂ@

wave ANALYS.E'.R

FOR NOISE."_/VIB(R—ATION AND WAVE FORM INVESTIGATION

INDUSTRIAL Eu-:cmom/cs/

MAGNET WORKS - DERBY ROAD - LONDON - S.W.14.

OFFICE: 99, GRAYS INN ROAD,
LONDON, W.C.I.

PHONE: HOLborn 9873,

PHONE: PRO 8211.

on R

in our early pioneering days of
metal rectifiers, radio appli-
cations was one of the first
fields to which we applied our
rectifier units. It has con-
tinued to be one of the appli-
cations to receive particular
attention from our labora-
tories, and our current ranges
of miniature quadruple voltage
E.H.T. units—double voltage
H.T. rectifiers and miniature
‘ Westectors "’ for H.F. cir-
cuits, are ample proof that the
most efficient direct current
supplies to radio and television
receivers are still obtained
from . . .

@ © METAL REGTIFIERS

ev

W.W.1
ESTIN

Send 6d. in stambds for a copy of ** The All-Metal Way *

IGHOUSE BRAKE & SIGNAL CO, LTD., 82, York Way, Kings Cross, London, N.I,
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o 4 7 0 Discriminating listeners and manufacturers alike have acclaimed the Monarch auto-
& 4 changer. LS unusidal new features, its ease and sumplicity of operation and-its high
¢ E * siandard /of reproduction and performance have proved it a masterpiece in design and

technical excelienge.

Note these outstanding features. L
*Automatically selgcts and plays 7. 40" ang 12' reeords, intermixed, at 334, 45 or
4 I8 r.p.m. Capacity, 10 records.
% New record change mechanism virtually eliminaies pause between records. :
% New reversible dinal stylus crystal pick-up has extended frequency range to 10,000.c.p.s
Self compensated for the L.P. lower frequercies with the Turmover frequency at the =
correct point. :
* Pick-up automatically returned te rest position and moter switclied off after ast record
“ % Remarkably compact design makes it an ideal unit for the Radiogramy/TV. cambinatior
console. p
% Simplicity of design guarantees long life and trouble-free operation.
% Beautiful styling and finish that will harmonize with any cabinet design.
* gperates on 100:425-200/250 volss, 30 cycles’ A€ Medels also available for 60 cycles
OF 4

g

i

=

L

The REGENT a beautifilly styled tarez speed gram-
ophone. Copmplete with ingenious: autornatic stop and
light-weight high-fidelity turnover-type erystal pick-up
Jitted witk “twe permaireni sapphire styli.

Birmingham Sound Reproducers Ltd., 0ld Mill, Stafis.. England. ‘Grams: ‘Electronic Old Hill, Cradiey Heath.’
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A RADICALLY NEW PRE-AMPLIFIER FOR LEAK <POINT-ONE’' POWER AMPLIFIERS

a
ECORDS EB, 1 BASS
€588 s v 75 L
-t +
+2
+

LP 78A o .
Mic . RADIO -2 +2 -2
A
-3 § +3 =

(CEAR)
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“Vari-Slope" AUDIBLY BETTER

REPRODUCTION

e ! | ! from unique
|

T w1 FEEDBACK CIRCUIT

[ S— . ! |
T Y DEVELOPMENT
L IR The new * Vari-Slope ” pre-amplifier has a
—— refinement which will doubtless set the pattern
for future high-fidelity reproducing amplifiers.

=]

[} 2 4 S 6 7

3
FREQUENCY, kefs.

?equency"am%itzd; curves fo; thec " TREB;.Eh— This advance consists of variable-slope ‘‘ elec-
** position ¢/s turnover). Curves of the [ : i
same siopes are obtained on the other two tronic ” low-pass filters operating on negative
positions turning over at 7 kc/s and 9 kc/s voltage feedback principles.

(**—2" and ** —I " positions).
No Inductors (‘‘ Chokes **) are used, and all

The filters consist essentially of twin-T their disadvantages are completely eliminated.

resistor-capacitor networks inserted in the Th fi . . Tk d

return circuit of a single-loop feedback e turnover frequencies are 5kc/s, 7kc/s, an

amplifier. The more obvious advantages of 9kc/s and the slopes of attenuation are con-

Y, SCCHn ;-ﬁ:g?:‘i:ﬁdz‘deg‘id over con tinuously variable over the range 5db to 50db
per octave.

(a) Improved transient response character-
istics (due to absence of chokes having self- RRICGE £1 2 - 1 2 - O LisT
capacitance) and the consequent reduction o 1881 T
of *“ ringing *". d
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(b) Extremely low harmonic and inter-
modulation distortion due to negative
voltage feedback action.

TO BRITISH USERS OF THE

RC/PA/U PRE-AMPLIFIER

Your old model can be rebuilt as a standard
‘* VARI-SLOPE ” at a charge of £8.8.0.

Orders will be booked in rotation.

(¢) No discontinuities in the rates of slope
when the slope control is operated, and no
change in signal [evel at frequencies below
turnover. (Both these faults occur in
variable-slope choke filters due to the slope
control aitering the terminating impedance
and the insertion loss.)

Please do not send your pre-amplifier to us
until we advise you of a date.

OVERSEAS USERS should contact their national agent
regarding the availability of this rebuilding service, which
is dependent on freight and reimport duties being
reasonably low.

(d) There are no chokes to cause magnetic
hum pick-up.

L e H T T

(e) Smaller size, lighter weight, greater =
uniformity in production. SO nn e G

Write for **Vari=Slope” Leaflet

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3
Phone : SHEpherds Bush 1173/4. Telegrams : Sinusoidal, Ealux, London. Cables : Sinusoidal, London.

B R T T S
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VALVES. TUBES £ CIRCUIT

1. PREVENTION OF INTERFERENCE BY TELEVISION RECEIVERS

A television receiver is capable of producing interference with broadcast reception over
a limited area. This interference is due in the main to induced electric fields and
magnetic fields set up in the neighbourhood of the television receiver; re-radiation of para-
sitic oscillations from the receiver proper is less serious and will not be considered here.
The electric field is the more troublesome since it will affect broadcast receivers having
ordinary acrials; the magnetic field will influence only that minority of receivers having
frame aerials.

The most important sources of interfering electric fields are the line output transformer

and associated high potential points; the deflector coils; and high impedance circuits

near these components. Since, in general, magnetic fields emanate from the same
sources, the measures recommended below will reduce both causes of interference.

(1) The E.H.T. transformer, booster diode and line output valve should be totally
screened by a can which makes good contact with the chassis. Two-hole fixing of
the can is not entirely satisfactory and it is advisable to make multiple connections
between can and chassis. The difference in radiation between a good and a bad
connection here may amount to as much as 8 dB for magnetic fields.

(2) Any width or linearity controls of the inductor type should be screened separately
if they cannot be accommodated inside the line output screening can.

The design of the line output screening involves problems of ventilation to
avoid overheating of the components enclosed by the screen. As a general
guide to designers, the maximum safe bulb temperature for the PL81 line
output pentode has been determined at 185° C. (design centre rating).

(3) The deflector coils should be screened as far as possible by an aluminium can or
by metal foil wound coaxially around the coil and earthed to chassis. Care must
be taken to ensure that there is no likelihood of voltage breakdown between the foil
and the coils. This form of screening will give good rcduction of electric fields
and will also reduce magnetic fields but not to the same degree.

To reduce the magnetic field still further, the deflector coil screening can should
have endplates with holes only just large enough for the tube neck to pass through.
This gives a further reduction of approximately 6 dB.

) Care should be taken in the layout of the receiver to keep circuits of high impedance
well away from the worst sources of interference.

) The graphite coating of the cathode ray tube should be efficiently connected to
earth—preferably from two separate points on the coating.

(6) Both conductors of the mains supply should be connected to the earth terminal

via 0.05 ,F paper capacitors rated for 600 V,,, working.

(7) The use of a perforated foil screen at the back of the set will reduce radiation in
that direction.

R Reprints of this advertisement together with additional data may be obtained free of charge from the address below.

[Mullard]

So” MULLARD LTD., Technical Publications Department, Century House, Shafteshury Avenue, W.C.2.
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Recording of Broadeasts

ATTERS of copyright are governed in this

country by the Act of 1911, which, of

course, was framed long before the days
of sound and vision broadcasting, and at a time when
the art of sound recording was in its infancy. Among
the tasks of a Committee appointed in 1951 was to
advise the Government whether, in the light of these
developments, any changes are desirable in the law
of copyright. The Committee’s Report,* recently
issued, makes many recommendations touching upon
technical changes brought about since 1911, but—
rather surprisingly at first sight—it does not deal
with the question of copyright as. it affects the
recording of broadcast transmissions in the home.
As is well known, equipment for recording on tape
is particularly well suited to this purpose and is in
fact widely used.

It can, we believe, be argued that home recording
of broadcasts for domestic use does not, legaily
speaking, constitute an infringment of copyright.
One could go on to argue that the licensed listener
is entitled to 24 hours of entertainment each day,
and it is a matter of indifference to anybody whether
he listens to “live” transmissions or to home-made
records of such transmissions. Further, there is
precedent for sayimg that the combination of radio
receiver and recorder constitutes “apparatus for
wireless telegraphy ” within the terms of the broad-
cast receiving licence.

Possibly such thoughts as these influenced the
- Copyright Committee, although evidence had been
submitted by the British Sound Recording Associ-
ation, which had asked for clarification of the legal
position of those making recordings “off the air.”
We understand the Committee considered it was
unnecessary to make a pronouncement on this ques-
ton. The 1911 Act does not, of course, specifically
cover such recordings, and so it would be necessary
for a court to decide if in fact they constitute in-
fringement of copyright before a successful action
could be brought. We understand that no such
ruling has yet been made.

There, we suppose, the matter must rest, though,
like the B.S.R.A., we should have preferred a clear-
cut ruling in the new Copyright Act that will pre-

* Cmd. 8662 HM s. O.. 45 6d.
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sumably be passed. It must be mildly disturbing
to some home recordists to be in doubt as to their
legal position, even though they may feel satisfied
that nobody is suffering a loss from their action.

Compulsory Supprossion

THE question of making interference suppression
compulsory by law has been debated ever since
receivers of high sensitivity were first produced; in-
deed, imminent legislation was confidently expected
about 20 years ago! In this matter there have always
been two schools of thought. First came those who
insisted that clearly delimited levels of permissible
interference and the methods of measuring them
should be laid down with precision. Then there
were those who wanted quick action, and urged that
the observance under legal compulsion of “reason-
able ” anti-interference precautions would be enough.

The “reasonable precautions ” school, with which
Wireless World admits to having some sympathy,
has fought a losing battle, and installation of inter-
ference suppression so far has been entirely on a
voluntary basis. This has not proved conspicuously
successful.

At last, a definite move has been made. The
Postmaster-General, acting under the powers con-
ferred on him by the Wireless Telegraphy Act of
1949, has issued regulations making 1t compulsory
to limit the radiation of interference from internal
combustion engines. As described elsewhere in
this issue, the regulations apply only to new engines
and deal in great detail with the characteristics of
the apparatus specified for measuring the inter-
ference.

To us, these measures seem timid, half-hearted
and rather ineffective. If we accept the figure in
a recent Brit. I.R.E. paper of 4} million unsuppressed
vehicles at present in use it will be many years before
the present regulations have any observable effect
in reducing the amount of television interference.
Then there is the question of frequency range: the
new regulations apply only to the present 40-70
Mc/s television band. Has the P.M.G. forgotten
the alternative television service on higher frequen-
cies, promised to us in the near future?




me Environment of High-Quality

Conditions Necessary for the Proper Appreciation of

Loudspeaker Performance

By F. H. BRITTAIN*

In two previous articles (November and December, 1952) the design and

performance of a high-quality loudspeaker were described. The advantages of

a reproducer of this type can be appreciated only if the listening environment

is itself free from defects which may introduce distortion of the sound. This

environment may be regarded as including not only the auditorium, the

associated amplifiers and auxiliary electrical circuits, but also the loudness
level at which the sound is reproduced relative to the original.

UBJECTIVE assessment of the performance of a
S high-quality loudspeaker can be widely in-
fluenced by the characteristics of the particular
room in which it is operating. This is hardly sur-
prising when it is realized that a hard plastered wall
can reflect sound as well as a mirror reflects light.
Further complications arise from the fact that sound
waves are obstructed and modified by obstacles of the
same size as themselves, but they flow around obstacles
which are appreciably smaller than themselves.

The wavelength of audible sound varies from less
than an inch to greater than 30 feet. Normal domestic
objects cover much of this range in size, and will
therefore affect some wavelengths and not necessarily
others. The most serious considerations are the
dimensions, construction, and furnishing of the room
itself, since they limit the lowest frequencies which can
be reproduced in it. Few living-rooms are 30 feet
long, yet even they only permit one single wave of the
lowest frequency to be generated in them; but it is
possible to generate a half wavelength in any room
quite easily; in fact, much too easily.

The reproduction of low frequencies in normal
living-rooms becomes a succession of enhanced and
inhibited frequencies, the one alternating with the
other as the length of the sound wave becomes an exact
fit or misfit in that particular room. It is not prac-
ticable to do very much about this unfortunate feature
of living-rooms, but it is desirable to avoid the worst
case where the length, breadth, and height are all
equal, or exact multiples of each other. It is quite
possible to calculate the “eigentones,” as the modes
of resonance of a room are called, and it will help if
the resonance of the loudspeaker in its cabinet does
not coincide with one of them. Moving the loud-
speaker to different positions will permit it to couple
to a greater or less degree to the sound pattern in the
room. Greatest coupling usually occurs near a corner
of the room. Wherever possible, it is worth while
moving the loudspeaker about to find that position
which minimizes the effects of the most serious
“eigentones.”

So far rooms have been considered with respect to
the low frequency end of the spectrum, but they have
a marked effect on the quality of reproduction both

2

at the middle and the higher frequencies. In the
middle frequencies a complicated “ eigentone ” pattern
still predominates and causes most of the trouble. It
is frequently responsible for a high-pitched “boom.”
The wavelengths involved are of the order of
4 feet, and to have much effect, obstacles of this size
are necessary to modify it. Large furniture, or other
irregularities in the room will all help to even out the
effects of these “eigentones.” At the high-frequency
end, individual room resonances largely disappear and
a general random reflection from all the walls takes
their place. Since the wavelength is short, it is easy
to modify the high-frequency characteristics of a room
by the addition of such things as carpets and curtains.
In addition to the irregularities which the “eigen-
tones” of a room impose on the quality of the sound
from a loudspeaker, the fact that the walls of the room
are efficient reflectors means that energy is built up in
a room to a higher level than it would be if the loud-
speaker was used in the open air, Practically all
living-rooms have less absorption at the lower fre-
quencies than at the higher frequencies, with the two-
fold result that the sound from the loudspeaker will
be louder when it is heard in a living-room than when
it is heard out of doors, and the lower frequencies will
be particularly enhanced. Thus it would seem likely
that the required frequency response for a domestic
loudspeaker normally operated in a living-room should .
not be the smooth flat curve which will be required
out of doors in free space. To check this point, a
peculiar form of response measurement was employed.
This consisted of adjusting the input to a loudspeaker
operating at a given frequency so that its output was
judged to be as loud as a standard reference tone. The
amount by which the input had to be raised or lowered
to accomplish this was expressed in decibels and
plotted as a curve (Fig. 1). This curve showed
the loudness output of the loudspeaker against fre-
quency, without the use having been made of any
microphone or measuring amplifier; instead, the actual
ears of the listener had been used. The curve was
determined first in a particularly dead measurement
room, and, second, in a rather “live” small living-

* Research Laboratories of The General Electric Company.
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Reproduction

room. It was very surprising to find that the two
curves were almost identical. The explanation is that
the brain and mind of the listener were also involved
and that his concentration in carrying out the test
was so great that at all frequencies he was able to
differentiate between the direct sound from the loud-
speaker and the random sound reflected back by the
walls of the room.

In normal listening, less concentration is given, and
less differentiation will consequently be made between
direct and reflected sounds, and some increase in loud-
ness in the low frequency end of the spectrum may
be expected. Extended listening tests, carried out
over the last 20 years, have shown that the subjective
effect of a normal living room on the frequency
response of a cone loudspeaker is to increase the bass
output by about 5db and to reduce the top output by
about 5db above 5,000c/s. The high-frequr icy loss
comes about partly because the listener seldom sits
directly on the high-frequency beam, and partly by the
greater absorption of the high frequencies by the
furnishings, etc.

The Amplifier

Power Required.—When using the G.E.C. metal
cone loudspeaker, it has been found that for a small
living-room an undistorted power output of 12 watts
is just sufficient, but if music is to be reproduced
sufficiently loudly to simulate the original loudness,
which would have been heard by a listener at a con-
cert, the power output should be increased to not less
than 20 watts. For large rooms, halls, etc., where music
should be reproduced at its normal volume level,
something between 60 and 150 watts will be required.
The use of these powers will permit complete realism
in the reproduction of even quite a large orchestra at
its full volume level. It must be borne in mind that
the amplifier must remain completely undistorted,
even on very high instantaneous peaks, and it is to
provide for these high peaks of short duration that
these unusually high powers are necessary. The
characteristics of the G.E.C. loudspeaker permit it to
utilize a higher “peak-to-mean” ratio than other
loudspeakers. The peak power rating is 10 watts and
the continuous rating 5 watts per unit.

Quality.—It has been |
found, by very careful listen- g
ing, that an amplifier having
a distortion content of less ..

a lagged ““dead’’ room, and (dotted line) in a *live

able tool in the hands of the expert for detecting and
eradicating it.

Impedance.—The output impedance of the ampli-
fier should be as low as possible, less than § of the
loudspeaker impedance, but if it is not very low an
improvement can be made by tightly coupling the
back of the loudspeaker to a resistive acoustic load.
It is most important that this acoustic load should
be maintained resistive at all frequencies by the con-
trol of cabinet resonances and reflections.

Programms Sources

In theory, any high-quatity programme is suitable
for reproduction by the metal cone loudspeaker, but
in practice the term “high quality” is often purely
relative, since the aim of both the broadcasting
authority and the recording company must be to give
enjoyment to the average listener, who will not always
put fidelity of reproduction before every other require-
ment. There is, for instance, the question of what
loudness should be used for announcements at con-
certs. If the voice is quiet, by comparison with the
orchestra, distant listeners, particularly if they have
inferior sets, may not be able to hear it. If the voice
is loud, it will sound unnatural to nearby listeners,
with high-quality sets. Disc recording also has its
compromises, and fidelity of reproduction is only one
of many desirable features. In general, if the neces-
sary programme and surroundings are available for its
operation, a live pick-up by a microphone of the very
highest quality will give the best results. This is,
however, seldom avdilable to the ordinary listener who
is interested in high-quality reproduction.

Radio.—It has been found that the B.B.C. trans-
missions on the 3-metre band from Wrotham are cap-
able of giving a quality which is indistinguishable from
that given by a line direct to the studio, but reception
of programmes on the medium-wave band calls for a
number of special precautions. First of all, the fre-
quency response of the whole system must be wide,
but this is apt to lead to interference from other
stations, particularly the 9kc/s adjacent channe!
whistle, and some compromise must be found. This
can only be made at the listener’s own home and,
even then, the compromise reached by day will sel-
dom hold by night. It is not possible to compensate
for a loss of high frequencies in the radio unit by
augmenting them elsewhere in the circuit, because in

- so doing any distortion having a high-frequency com-

ponent will be accentuated, and the overall quality
spoiled.
The linear operation of a diode is not bettered by

Subjective “equal loudness’’ response curves of a loudspeaker taken (solid line) in
small living room.

vy

than 0.1 per cent total har- 410
monic is noticeably better
than one which has a total

4
o

harmonic content of 0.4 per
cent. It appears that if full

g

advantage is to be taken of
the metal cone loudspeaker,

»

}

amplifier distortion must be
kept to an exceptionally low
level. In fact, so small a

RELATIVE RESPONSE (db)

il
505

degree of amplifier distortion
is made noticeable that this
loudspeaker beecomes a valu-
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Fig. 2. Typical detector circuits, (a) for t.r.f. receivers (b) super-
heterodynes, capable of handling 90-per cent modulation at all
audio frequencies. To handle 95-per cent modulation the
impedance of R and C must be trebled.

any other detector valve, but great care must be taken
to avoid operating it at too high a modulation level.
It is necessary to make the a.c. load exceed 90 per
cent of the d.c. load, not only at low audio frequen-
cies, but also at the higher audio frequencies where
both soprano and brass approach the 100 per cent
modulation level more often than is realized. This
necessitates taking great care of the size and position
in the circuit of the r.f. bypass condensers which are
always necessary, as well as with the resistance net-
work, Typical circuit values are given in Fig. 2.

When all these matters have been attended to in
the detector circuit, it is still very necessary to see
that there is no possibility of overmodulation occur-
ring due to the receiver having a greater sensitivity
to the sideband than to the carrier. This can easily
occur if the receiver is operated off tune, or if the
radio- or intermediate-frequency response is “ double-
humped.” « In both cases the effect is to reduce the
carrier relative to the sidebands.

Records.—Because of the unusually smooth fre-
quency and transient response of the metal cone loud-
speaker, it does not over-emphasize distortion or noise
on an imperfect programme. Itis very suitable for the
reproduction of records, since background hiss is
devoid of any frequency coloration, and less notice-
able than usual since there are no high frequency
resonances to be shock-excited by it. The lack of
intermodulation in this loudspeaker enables it to
show the advances made by the latest recording tech-
niques, but this feature also shows up any high
frequency distortion due to worn stampers, tracing
distortion of the playback stylus, and bad fitting of the
stylus in the record groove.

The best performance from records is obtained with

www americanradiohistorv com

a pickup having its bass and treble resonances outside
the working range of the loudspeaker, a response
which is corrected to be flat for the make of record
being played, and an optional high-frequency cut to
remove distortion caused by record wear, etc. This
high-frequency cut should be as sharp as practicable
without causing appreciable “ringing.”

Magnetic Tape.—Records made on magnetic tape
are capable of giving an exceptionally high standard
of quality, almost indistinguishable from a live input.
In order to achieve this standard, however, it is neces-
sary to take the greatest care with every part of the
tape machine and its associated amplifiers; there are,
in fact, very few commercial machines available
which will meet this required standard. The prin-
cipal cause of the distortion comes from the use of
a ferromagnetic substance as a recording medium, and
it is essential to keep the signal recorded on the iron
as small as possible. This calls for a very low level of
noise from the erased tape, together with a low noise
level from the reproducing head and amplifier.

During recording it 1s necessary to restrict the elec-
trical input to the recording head in such a way that
the iron oxide powder on the tape is subjected to 2
uniform magnetization which is constant at all fre-
quencies. The result of this requirement is that it is
necessary to amplify the lower frequencies to a greater
extent than the higher frequencies in the reproducing
amplifier; this calls for a very low level of both hum
and motor field pick-up by the reproducing head. It
is desirable to apply the lightest possible pressure
between the tape and the recording or reproducing
heads, otherwise there is a danger of the signal being
“pressure modulated.” If insufficient pressure is
used with a tape having “curl” or a ragged edge, it
will not bed down into contact with the head and
reproduction will suffer. If the curl or ragged edge
occurs in short sections it will alter the volume of
sound reproduced from the tape; this alteration in
volume will, if it is of short duration, be taken for
“wow ” or a change of pitch, due to the peculiar action
of the ear.

It is surprising to what an extent the correct level of
reproduction is ignored. It is at least as important
as a correct frequency response, and much more diffi-
cult to measure and maintain. If reality is sought,
and the metal cone loudspeaker is sufficiently good
to deceive some of the best critics in the land the
reproduction level must be related to the original
sound to within one or two decibels. That is, if the
original sound has a certain loudness when heard
from a distance of, say, 10 feet, then the reproduced
sound must have just the same loudness when heard
from the same distance of 10 feet. If, when this has
been done, the sound from the loudspeaker is too loud
or too soft, it is necessary to reduce or increase the
loudness of the original sound. The level must not
be altered by means of the volume control which will
simply increase or decrease all frequencies at once.
Consider what happens when an organist wishes to
increase the volume of sound in his church; he may
open the swell box to its fullest extent, and after that
he has to increase volume by the addition of extra
stops and octave couplers. An operation which no
ordinary volume control is competent to perform.

Voice Effort.—As a second example, consider a man
speaking. Many people will insist that they know just
exactly what male speech sounds like, but this can be
true only if they have some clue as to how loudly the
man is speaking. This “ voice effort” has a profound
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effect on the frequency response of the human voice,
as can be seen from Fig. 3, which compares normal
conversation level with soft and declamatory spesch.
These curves, which will hold only for one particular
voice, were obtained by making recordings on mag-
netic tape of the three levels of speech. The sentence
used was: “Friends, Romans, countrymen, lend me
your ears ; I come to bury Casar, not to praise him.”
This record was passed through an analyser which
sorted out the component frequencies in the three cases.
In order to present the information, a conversational
level was regarded as normal and the other two volume
levels drawn as differences from it. The curves show
the essential quality of “crooning,” and why the
Mayor booms if he uses a microphone and a normal
voice in place of declamatory speech. A change in
voice effort may well alter the frequency distribution
of a voice by as much as 20db.  Similar changes occur
when instruments are played louder or softer.

Hearing.—It is now necessary to consider the
psychological effect of the sound level on the
mind of the listener. It does not produce an
actual change in the frequency response, as did
the voice effort, but the effects are just as real
to the mind of the listener. This comes about
because of a peculiar action of the ear and brain,
which attributes less loudness to weak sounds of
low frequency than to weak sounds of high fre-
quency. Conversely, an increase in the sound
level of a quiet programme will produce a greater
increase in the loudness of the lower frequencies
than of the midd!e and upper ones.

When speach is reproduced, there is a general
tendency to increase the volume to a level some-
what louder than that of the original; this in-
crease can be as much as 15 db under domestic
listening conditions. Fig. 4 shows the subjec-
tive change in “ frequency response ” due to this
cause. .

When orchestral music is reproduced in the
home its loudness is seldom as great as that of
the original, and soms subjective reduction in
the loudness of the lowest frequencies is likely.
This may be offset by the high acoustic output at
the lower eigentone frequencies of the room.
If the reproducer is used out of doors, the loss of
bass will be noticed immediately.

Tone Controls.—There has been much argu-
ment as to whether the use of tone controls is
correct in connection with a very high-quality

system. The answer is that for the greatest pos- =2

Fig. 4.
of level fiom 50 to 70 db above the threshold of hearing.

sible reality, where all the features are under the
control of the listener, no tone control! will make
any improvemant to an already perfect system.
When some of the features are not under the
control of the listener, as in broadcasting, where
it is not possible to ask the announcer to talk
louder or softer, tone controls will give very
material improvement over what is known to be
faulty reproduction.
is possible to improve realism by correcting the
frequency response on the lines given in the pre-
vious s=ctions. The actual sequency of events
is as follows. It will be assumed that the
listener is hearing a man who is speaking in a
normal conversational voice into a perfect
microphone, but the reproduction in the home
is some 15 db louder than his speech. Since the
speech is bzing reproduced 15 db louder than nor-
mal, the listener will subconsciously expect that
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his voice effort would be in kesping with the high
volume level, whereas only the reproduction level has
changed, not the voice; conssquently some improve-
ment in realism can be made by correcting the fre-
quency response for the voice effort which should be
there but is not, and the increased loudness which
should not be there but is. Fig. 5 shows the fre-
quency correction which should be applizd to the
perfect reproducer in order to produce the greatest
realism.

It will not be as good as if the correct volume
level had been used, but-it will sound less unnatural
than the case where no frequency compensation
was used. The reason for the incomplete success
of the frequency correction only, lies in the fact
that there is a change in the ratio of the consonants,
fricatives, and vowels, which cannot be remedied by
the tone control.
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Fig. 3. Relative sound sbectra of a male vcice sbeaking at three
different loudness levels.
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has now been held for six consecutive years by

the Radic Society of Great Britain, is a com-
paratively small one, but what it may lack in size is
amply compensated for by the enthusiasm shown by
all and sundry.

So far as transmitting apparatus is concerned the
“table-top” form of assembly is rapidly gaining in
popularity, both for the commercially made sets and
for the home constructed models. The once much-
favoured and imposing, but cumbersome, rack assem-
blies are now almost a thing of the past, at least so
far as all new products are concerned. In the present
style all the equipment, such as radio transmitter,
modulator and power supplies is housed in an ortho-
dox type of metal cabinet with a front panel carrying
all the controls and having a hinged lid for access to
the valves, coils and suchlike. It is intended to be
used on a table like an ordinary communications
receiver, hence the name.

The extensive use of small, though not always
miniature, components and valves has made the table-
top idea a reality and its ready acceptance by amateurs
has doubtlessly been fostered by the lack of space
available i the average home for the “shack” or
amateur radio den.

An example of this modern trend is the Panda Type
PR120V 150-watt transmitter. It has an accurately
calibrated and voltage stabilized VFO with buffer

Q S exhibitions go, the radio amateurs show, which

Left :

for 50-ohm coaxwal feeders. Right:

Taylor Model 66A signal generator covering 109 kc/s to 160 Mcjs.
Army Type 88 pack set, a miniaturized transmitter-receiver for use by infantry.

L o B o L L aiane

Sixth R.N.G.B.
Radio Show

Display of Commercially
Made and Home Constructed

Amateur Equipment

amplifiers and frequency multipliers for switch
selection of any amateur band from 3.5 to 28 Mc/s.
Provision is made for “break-in” operation on tele-
graphy and for netting and it is TVI-proof. This
expression, now extensively used in amateur circles,
means that all harmonics in the television band have
been suppressed. The table-top cabinet measures
20in x 174 in x 13in, weighs 1501b and costs £150.

Harmonic Filters

The need to TVI-proof amateur transmitting equip-
ment is now almost as pressing as the suppression of
motor car engines and one other item made by Panda
Radio consequently looms large in importance. This
is a 4-stage TVI-filter It is designed for inserting in
50-ohm coaxial aerial transmission lines and gives a
sharp cut off below 30 Mc/s. At 30 Mc/s the attenu-
ation is +db but at 40 Mc/s it is 85db. It costs
£3 17s 6d.

Examples of the modern trend in transmitter design
and construction were quite plentiful among the
amateur exhibits and the workmanship and attractive
panel layouts in some cases left nothing to be desired.
Such a one was the 150-watt transmitter with switch-
ing for all-band operation and complete TVI proofing,
shown by John Salvage, amateur station G3HRO.
Adopting the table-top technique, it was entircly self-
contained.

Centre : Panda 4-stage transmitter TVI-filter

It provides 4 crystal controlled speech channels in the 40-Mc/s band.

5
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Another example was shown by the G.E.C, with the
purpose of emphasizing how well Osram valves cater
for all amateur requirements. In addition the G.E.C.
showed the BRT400 communications receiver,
probably one of the finest made in the country, a range
of high-grade microphones and some power amplifiers.

No difficulty should be experienced by the home
constructor in carrying out modernization of existing
equipment, or building new sets in up-to-date style,
as a very wide range of crackle-finished and coloured
metal cabinets and chassis are obtainable from Phil-
potts Metalworks.

Some very interesting and specialized type of
equipment was shown this year by amateurs, one for
example being a helical aerial for use on 70cm. Con-
sisting of six spirals of stout copper tube, it is 48 in
long overall and has a 20-in diameter wire mesh
reflector. According to the technical data supplied
the forward gain is 14 db over a half-wave dipole and Amateur buile = table-tgs ™ typ - .
the bandwidth exceeds 100 Mc/s. mateur Duilt * table- ‘type transmitter covering a

The efficiency, characteristics and general behaviour bands and TVI-proofed, shown by John Salvage (G3HRO).
of different scale-model aerials was demonstrated by
the Royal Corps of Signals, using a 10-cm radio trans-
mitter and cathode-ray display of the polar diagrams.

Many interesting items were shown also on the
Army’s stand, one being the latest Type 88 trans-
mitter-receiver for infantryman’s use. Measuring 10 in
x 5inx 3% in, it weighs 111b, including the battery
case. It operates on four crystal-controlled channels
in the region of 40 Mc/s and has a useful range of
about two miles under normal conditions. It is an
outstanding example of miniaturization. One of the
earliest army wireless sets fitted with “R” valves was
included for its historical interest.

The Royal Air Force had some interestingly new
equipments in the miniature class also, one was the
latest instrument landing equipment for aircraft,

Quartz crystal activity test set shown by Salford Electiical

.y g . g q Instruments.
another a miniaturized radio altimeter working on a
wavelength of a few centimetres. There was a unique . 1
historical collection of valves dating back to before Camera control equipment and picture monitor used for
1914. demonstrating amateur television in the exhibition.

Amateur Television

Elaborate plans had been made to stage demon-
strations of amateur television in the hall over a 70-
cm radio channel, but an unfortunate accident on the
-road robbed the organizers of much essential equip-
ment which could not be replaced in the short time
available. Enough, however, was seen to prove that
the “show” would have been a most impressive one.

, The pictures were this year received on a domestic

Miniature grid-dip oscillacor fitted with plug-in coils shown
by K. Young (G3IKY). Fitted with acorn valve it has ex-
ternal power supply and indicating meter.

‘essnes |
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Helical aerial for use on 70-cm shown by K. W. Cranfield
of the Radio Society of Ha.row.

e L e L G o i e oo

1

The new Emicorder magnetic tape recorder made by E.M.1.

television receiver using a small 70-cm converter and
employing 25 frames, 200 lines and sequential scan-
ning. The raceiver was loaned by English Electric,
which firm also had a stand in the exhibition.

These demonstrations were organized by the British
Amateur Television Club, and an interesting side-
light on their latest activities was thrown by a display
of apparatus used for experiments in amateur colour
television transmission and reception. It seems as
though the amateurs may have a colour system work-
ing long before the B.B.C.!

Many facets of amateur activities, apart from radio
transmission and reception, were revealed at the show.
Interest in high quality reproduction is reflectad in
the display of fine loudspeakers made by Goodmans.
Demonstrations were given of their latest Type 102
8-in speaker mounted in a corner reflex cabinet. In-
cidentally, constructional details of the cabinet were
available at this stand.

The comprehensive display by Cosmocord of the
latest range of Acos gramophone pick-ups gave further
proof of the interest in good reproduction and ways to
achieve it. One of their newest products is the GP29
turnover pick-up, so called because the cartridge-type

8
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head is swivelled and can be turned over to one posi-
tion for standard records and to the other for long-
playing records. Two linked sapphire needles are
used. A newer model will have entirely separate
sapphires.

There was a new pick-up on the E.M.I. stand which
has a single pivot suspension for the arm and an oil
dashpot for damping out any violent movement. In-
terest in this item was shared by a magnetic tape
recorder known as the Emicorder. It kas a frequency
range of 50 to 10,000c/s, uses plastic tape running
at 7% in/sec, and gives 30 min playing time. Record-
ing, playback and rewind facilities are provided, also
a built-in loudspeaker. It costs about £95.

E.M.I. Institutes shared the stand, and here it was
possible to obtain details of the preparatory courses
available for those wishing to take the radio amateurs’
examination for a transmitting licence.

Test Gear

The importance of being able to measure radio
frequencies, capacitance, inductance and the resonant
frequency of a tuned circuit is fully appreciated by
most radio amateurs as the comprehensive display of
home-made test and measuring gear amply demon-
strated.

Commercially made equipment for this purpose was
also quite plentiful. E.M.I. showed a wide-range sig-
nal generator, a grid-dip oscillator, bridges and such-
like, all designed especially for the amateur, while both
AVO and Taylor had many examples of test equip-
ment applicable to amateur needs. The Taylor Model
66A Signal Generator is just one example; it has a
range of 100 ke/s to 160 Mc/s. From 80 to 160 Mc/s
second harmonics are used.

Nothing compares with an accurately cut, ground
and etched quartz crystal as a standard of radio fre-
quency and some fine examples of different types of
G.E.C. crystals in plug-in holders and in valve-type
g-ass envelopes were shown by Salford. An intezest-
ing exhibit on this stand was a test set devised and
used for measuring the activity of a quartz crystal. It
gives a direct measurement of the equivalent parallel
resistance of any crystal over the range 1 to 20 Mc/s.

List of Exhibitors

Automatic Coil Winder & Elect. Equip. Co. Ltd., Winder House,
Douglas Street, London, S.W.1.

Cosmocord Ltd. Enpfield, Middlesex.

Easibind Lta., 84, Newman Street, London, W.I.

E.M.I. Sales & Service Ltd., Hayes, Middlesex.

English Electric Co. Ltd., Marconi House, Strand, London, W.C.2.
General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.
Goodmans Industries Ltd., Axiom Works, Wembley, Middlesex.
Panda Radjo Co., 58, School Lane, Rochdale, Lancs.

E. J. Philpotts Metalworks Ltd., Chapman Street, Loughborough.
Pravgnéag Wireless, Tower House, Southampton Street, London,

Salford Electrical Instruments Ltd., Silk Street, Salford 3.
Short Wave Magazine, 53, Victoria Street, London, $.W.I.

Siemens Electric Lamps & Supplies Ltd., Upper Thames Street.
London, E.C.4. B > CPR ’

Taylor Electrical Instruments Litd., Montrose Avenue, Slough, Bucks,

Westinghouse Brake & Signal Co., Ltd., York Way, London, N.I.

Wireless World and Wireless Engineer, Dorset House, Stamford
Street, London, S.E.l.

Non-commercial

British Amateur Television Club.

G.P.O. Engineering Department.

Radio Society of Great Britain.

Royal Air Force.

Royal Corps of Signals.
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Psycho-Optics in Television

Why Larger Screens Seem to Give Better Pictures

By C. BURNS, Bs..

different television screen sizes and felt that

the very large sizes seemed “better.” They
have probably not quite known why, for the strength
of this impression would have seemed at variance with
the known fact that the actual definition achieved was
identical. There is, in fact, a known basis for this
impression, but it is very little understood and
appreciated for it involves those aspects of vision
known as “subjective,” where the mind influences
and modifies the picture which, from considerations
of geometrical optics alone, the eye might be expected
10 present.

The outstanding fact governing these impressions
is that, to a person with normal vision, the apparent
size of objects is not governed solely by their distance
away. The conscious mind does not receive merely a
camera picture, where the apparent diameter of an
object is proportional to its true diameter and in-
versely proportional to its distance, following the laws
of perspective. Such a picture is received on the
retina of each eye; but the use of binocular vision, by
measuring the angle by which the line of sight of the
two eyes converge on each object, also supplies in-~
formation on the distance of each object. This effect,
which gives “ stereoscopic ” or depth-perceiving vision,
is well known. But this information is not merely
kept separate to be used independently by the brain.
It is “fed in,” as one might say, along with the inde-
pendent impressions from the two eyes, and influences
them in such a way that the picture “seen” by the
conscious mind is a mean between the perspective
rendering of the scene and its interpretation in terms
of absolute size of each object obtained by stereoscopic
vision,

The chain of processes involved in vision is rather
as follows (see Fig. 1). Here is an object (a). It sub-
tends an angle § at my eye, i.e., it forms an image of
a certain diameter on my retina. My eyes converge
heavily when viewing it. Therefore it is near, There-
fore it is really fairly small. Now here is another
object (b). It forms an image the same size (sub-
tending the same angle) on my retina. But my eyes
converge much less when looking at it. It is much
farther away than the first object. Therefore it is
much bigger—and, behold, it actually “looks” bigger,
for all the steps going before have taken place un-
consciously in the automatic processes of vision.
Shutting one eye removes this “correction” for abso-
lute size of an object, as can be vividly shown by
certain simple tricks, One of the best known is the
effect known as the “keystoning > of a lantern screen.

If a lantern is made to -project a square slide on to
a screen which is sloped away from it instead of

MANY people, like myself, must have compared
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The Jarge and distant object in (b) subtends the
same angle @ at the eye as the small and near object in (a),
but the eyes converge less when looking at the (b) object

Fig. 1.

(o) is larger than ay).

Fig. 2. ‘*Keystoning '’ effect when a square is projected on
to a screen which is not perpendicular to the axis of the

lantern’s optical system.




LARGER ¢

Fig. 3. At (a) is the geometrical image of two screens at
distances proportional to their diameters. At (b) is the
subjective impression of a human observer from the same
viewing position.

~
MAGNIFIER

APPARENT
POSITION OF O

Fig. 4. Action of a magnifier in making a screen appear
more distant.

perpendicular to the axis of the optical system (Fig. 2),
the image of the square slide on the screen will be
a trapezium, being wider at the top where it is farthest
away from the projector. If a camera is placed just
beside the lantern lens and pointing at the screen, it
will form a square image on its plate of the trapezium
on the screen, since the extra width at the top is only
proportional to its increased distance. But should a
human observer place his head in proximity to the
lantern lens, the image on the screen will still look
wider at the top. When he shuts one eye, however,
the right- and left-hand sides of the trapezium seem
literally to jump in, so that they are roughly parallel,
for the “correction” towards absolute size introduced
by binocular vision has disappeared.

On this power of vision to correct for size and
distance must be laid the blame for all the unfortunate
snapshot photographs of people with enormous feet
or knees dwarfing the rest of them.

How does all this affect television screen size? The
answer is that the consequences of the above effects
make a television picture “look” bigger, and better
defined, the larger its true size.

The first and more obvious consequence of a small
screen size is simply that this appreciation of true size
makes the picture seem much less like the original.
It is impossible to make it appear as big as the
original scene by looking more closely at it, for
although this increases the angle it subtends at the
eye, the analysis of binocular vision reveals the decep-
tion and actually neutralizes it to a large extent in the
picture “seen” by the conscious mind. Fig. 3 illus-
trates this effect, though it is, of course, impossible
to simulate completely in a drawing.

But there is one quantity which amongst all this
shifting remains constant, and that is the resolving

10

power, or power to perceive detail, of the eye. This
is about 2 minutes of arc for a good eye, which is
the smallest angular separation at which the eye can
still see two points distinct from each other.” The
human observer, of course, is not conscious of the
limitations of the eye and cannot conceive of any
performance beyond its capabilities.

Yet present the viewer with a large screen, and a
small one, set at the nearest distance at which- they
can be viewed without the raster becoming visible.
Both pictures will seem perfectly sharp, and they will
actually subtend the same angle at the eye. But the
larger one “looks” larger owing to these subjective
effects, i.e., it appears to subtend a greater angle than
the nearer screen; and since both pictures seem per-
fectly sharp the deduction is unconsciously made that
the larger picture contains more detail than the
smaller, although in fact they are identical.

Although perhaps confusing and rather difficult to
apprehend, this seems to me an inescapable conse-
quence of the known and accepted subjective
phenomena described above. I have not the least
doubt that it is one of the main factors responsible
for making a large screen so much more satisfying
to view than a small one, though both screens are
giving a perfect rendering of the transmitted picture.

It is interesting to note that the use of a magnifying
lens, as sold for television screens, is also assisted by
the effects of binocular vision. The screen is, in fact,
magnified by the lens; but in addition it makes the
screen appear farther away and so adds a “subjective
magnification to the simple optical one. The way in
which it is made to seem distant to the two eyes is
shown in Fig. 4.

This is, as it were, a quasi-stereoscopic effect. It
cannot introduce differences in the convergence of
the eyes with different distances of object: but by
making the convergence for all the objects, and thus
their apparent true size, nearer the correct value, it
makes the view of the screen that much truer to the
view of the original.

CLUB NEWS

Chester.—At the first meeting of the Chester & District
Amateur Radio Society in the new year (January 6th) J. W.
Swinnerton (G2YS) will speak on tape recording troubles.
Meetings are held on Tuesdays at 7.30 at the Tarran Hut,
Y.M.C.A. Grounds, Chester. The club also meets on Mon-
days at 7.30 for morse instruction and technical classes. Sec.:
N. Richardson, 1, Victory Villa, Newton Lane, Upton, Chester.

Coventry.—At the meeting of the Coventry Amateur Radio
Society (G2ASF) on January 5th at the Y.W.C.A., Queen’s
Road, Coventry, at 7.30, L. Gardiner (G5GR) will speak on
“DX on a Landline,” The Society’s 21st anniversary dinner
will be held on February 27th. Sec.: K. Lines (G3FOH),
142, Shorncliff Road, Coventry.

Hastings.—V.H.F. aerials and tape recorders are the sub-
jects for the first two lectures of the 1953 session of the
Hastings & District Amateur Radio Club.  The meetings
will be held on January 13th and 27th at the Saxon Cafe,
Hastings, at 7.30. Sec.: W. E. Thompson, 8, Coventry Road,
St. Leonards-on-Sea, Sussex.

Peterborough.—The January meetings of the Peterborough
Radio & Scientific Saciety (G3DQW), which are held at 7.30
at the club’s headquarters, St. Paul’s Road, include “Radio
Fault Finding” by R. H..Houtby (lst), “Radio Direction
Finding ” by S. Woodward (8th), “ Short Wave Receivers—the
Superhet” by C. J. Guscott (15th) and *“ Quality Equipment—
the Amplifier ” by S. Woodward (22nd). Sec.: S, Woodward,
72, Priory Road, Peterborough.

Sunderland.—* Wired Broadcasting ” is the subject on which
N. Farmer will speak to the members of the Sunderland
Radio & Television Society at the meeting at 8.0 on January
7th at the club room, 16, North Bridge Street. Sec.: C. A.
Chester, 38. Westfield Grove High Barnes, Sunderland.
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ELECTRONIC SWITCH

By K. R. STURLEY,*pn.D. B.Sc., M.LE.E.

of radio engineering, but for satisfactory

demonstration to classes of 20 or more students
a large c.r. tube screen (16-in diameter) is essential.
A number of these demonstration equipments can be
purchased, but most are capable of displaying only a
single waveform at a time. There are occasions when
phase relationship needs to be shown and two wave-
forms have to be displayed; for this purpose a double-
beam tube or its equivalent is required. It is
well known that this can be achieved by a switch-
ing operation, which causes the two waveforms to be
applied alternately to the Y plates of a single-beam
tube. The author was recently faced with this prob-
lem, and his experience in constructing such a switch
circuit may be of interest to others who have single-
beam tubes.

Before going on to describe the apparatus let us
examine first the principles of this switched equiva-
lent of the double-beam tube. Fig. 1 shows a simple
block schematic; the two waveforms to be displayed
are fed to two separate amplifiers, whose outputs are
connected together and taken to the Y amplifier input
of the c.r. oscilloscope. Grid bias for the amplifier
valves is derived from a switch circuit synchronized
with the time base of the oscilloscope. The time-base
synchronizing voltage must be obtained from one of
the inputs and not from the Y amplifier, otherwise
instability, or faulty synchronizing, will result because
the switching waveform wi!l be fed into the timebase.
The switching frequency may be one-half the time-
base frequency—Ilet us call this low-frequency (1.f.)
switching—or it may be much faster (high-frequency
switching). Assuming ideal conditions, viz., an instan-
taneous change from one amplifier to the other we
should have for Lf. switching the two waveforms dis-
played on the screen as shown in Fig. 2. Sinusoidal
shapes are shown, but they might be of any form. If
h.f. switching is employed the two waves will be
displayed as dashed curves. The length of the dashes
will be determined by the switching frequency, thus,
if it is 20 times greater than the time-base frequency,
there will be 10 dashes in each waveform, as illustrated
in Fig. 3.

In practice the speed of switching is never instan-
taneous, and if the brightness control is operated the
transfer from one amplifier to the other will be seen
as a faint blur. With h.f. switching synchronization to
the time-base is not essential, but it is preferable be-
cause when the switch frequency approaches a mul-
tiple of the time-base frequency the drift of the dashes
becomes irritating. Another possible display is
obtained when the switch frequency is twice that of

QN oscilloscope is a most useful aid in the teaching

*  Engineering Training Dept., B.B.C,
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Two Waveform Display with
Single-Beam Oscilloscope

the time base; the two waveforms are then seen side
by side (Fig. 4). The vertical line between the wave-
forms illustrates the non-instantaneous transfer from
one amplifier valve to the other.

Low- and high-frequency switching each have their
advantages and disadvantages. L.f. switching tends to
give a clearer picture, but fine control of switch fre-
quency is necessary to cover changes in the frequency
of the input waveform. A good Lf. response is re-
quired for the amplifiers, but this is not difficult to
obtain. Coarse control of switch frequency is quite
satisfactory with h.f. switching, but the h.f. response
of the amplifiers must be good if a satisfactory switch

2 Y
T IAMPLIFIER[

J SWITCHING |
" | GENERATOR [ .-

" INpuT2
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Fig. 1. Block schematic of apparatus for producing a double
trace on a single-beam c.r. tube.

Fig. 2. Example of low-frequency
switching.

Below left : Fig. 3. Example of
high-frequency switching.

Below right : Fig. 4. Example
of switch frequency twice time-
base frequency.




shape is to be preserved. For example, switching at
10,000 c/s needs a response in switched and Y ampli-
fiers having little loss at 100,000 ¢/s if the square wave-
shape is to be preserved. A slow transfer between
amplifiers causes the dashes to be less visible and in-
creases the blurring (mentioned above) between the
two waveforms.

When completed the switching circuit fulfilled the
following specification : —

1. Performance to be satisfactory for input wave-
form frequencies from 20 to 20,000 ¢/s.

2. The apparatus to be capable of showing two
separate waveforms, and of correctly indicating the
phase relationship between the two, at the same fre-
quency.

3. The two waveforms to be separable when re-
quired. This is the equivalent of thée d.c. Y shift in
the double-beam tube.

4. The two output waveforms obtained when the same
input is applied to both amplifiers to be indistinguish-
able from a single trace. This means that the gains
and phase shifts of the two amplifiers are to be equal
over the frequency range given in (1), and are also
to be independent of input amplitude.

5. Phase reversal of one waveform to be available,

6. Switching to be possible at a low- or high-
frequency rate.

A circuit diagram of the complete switching circuit
is given in Fig. 5. There are three main sections : the
power supply, the two amplifier circuits, one of which
contains a phase-reversing valve, and the switching-
voltage generator. The power supply is conventional
except that resistance smoothing is employed, R,, and
R,; performing this function. This is made possible
by the low total current consumption (15 mA).

In the circuit of amplifier 1 V, is a phase-reversing

valve providing an output from cathode or anode. R,
is adjusted to give no change in output amplitude
when switching from the direct to phase-reverse con-
dition. The output of V, is connected to the g, grid
of the hexode amplifier V,. The gain of V, is less
than unity because of the negative feedback from the
cathode and V, must give greater amplification than
V, in order to provide equal overall gains from both
amplifier circuits. This is achieved by inserting the
additional resistance R, in the anode of V,. The
second waveform to be examined is connected to the
g, grid of the hexode V,. The output from the valves
V. and V, is obtained from the common resistor R,
through the compensating resistor R,. Control of the
screen voltage of V, by variation of R,, changes the
d.c. operating condition of V, and allows the two
waveforms to be superimposed or separated as desired.
V, should be selected to give a higher anode current
than V, when R,, is zero, otherwise it may not be
possible to superimpose the two waveforms.

The resistances R, and R,, give control of the two
input voltages. At frequencies above about 10,000 ¢c/s
phase as well as amplitude change occurs when R, and
R,; are controlled, and the sliders should always be
set at maximum when phase measurements are being
made.

The switching voltages (approximately square-wave
shapes of opposite phase) are applied to the g, grids
of the two hexodes, which are made to conduct alter-
nately. The grid leaks R, and R,, are returned to
the cathodes; they must have a high value (2 MQ),
otherwise the shape of the square-wave switching
voltage is distorted, the base line of each displayed
wave having an exponential rise instead of being a
horizontal line.

The switching-voltage generatar is a conventional

AMPLIFIER | AMPLIFIER 2 3
Rz R r
R R
e s skl
22k | 10kQ (W) W)
TRACE
SEPARATOR
Cr
Loef L
T <o
8uf

EARTH

2
SYNC  0-0IuF
T0 CRO.0—§

POWER SUPPLY

005, 002,001, 0005, 0002,
0001, 00005, 00002 . F
(8 SWITCHED STEPS)

TIME BASE
INPUT 2 o~}
10 VWA
opF Ryg 10k
Jl—o SYNC PULSE FROM
I "CRO. TIME BASE
16
0001pF
C *CiyaCyy
8uf
Fig. 5. Double-trace
switching  circuit  for ]
cathode-ray oscilloscope. SWITCHING VOLTAGE GENERATOR
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multivibrator whose frequency is step-cantrolled by
varying C,, and C,,. The mark-space ratio of the
square wave is adjusted by varjation of resistance R,,;
it also provides a fine frequency control. The square-
wave switching voltage is derived from the anodes of
V, and V,; the resistances R,; and R,, in association
with the triode sections (connected as diodes) of V.
and V, assist in squaring the waveform of the switch-
ing voltage to V, and V,. It is not possible to switch
instantaneously from one valve to the other and there
is a period during which both valves are shut down
as shown in Fig. 6 for high-frequency operation (a)
and for low-frequency (b). The duration of the “off ”
period is determined by the voltage available from the
multivibrator and the magnitude of R, and R,,, both
voltage and resistances should be large for a short
“off” period. The switching-voltage shape is also
improved by making the values of R,, and R,, as large
as possible.

In the particular cathode-ray oscilloscope used by
the author the flyback pulse of the time base was
connected to the grid of the tube to cut off the beam
during flyback. This pulse was used via C,, to syn-
chronize the multivibrator. If the time-base sawtooth
voltage itself is employed for synchronizing C,, may
be reduced to about 20 pF.

During preliminary tests on the apparatus several
peculiar effects were encountered and are worth
recording.

When wiring the circuit the anode of the triode
section of V, was inadvertently left free and this
produced considerable hum on amplifier 1 waveform.
It disappeared when the anode was connected to g,
of the hexode section.

With high-frequency switching and no input volt-
ages to the amplifiers, the “on” periods of each valve
were seen to consist of exponential instead of horizon-
tal straight lines. This was traced to injection of the
switching voltage into the V, and V, signal-grid
circuits for it disappeared when both were short-
circuited. It was cured by keeping leads carrying the
switching waveform well clear of the grid (g,) circuits
of V,, V,and V,.

A slight judder was noticed on the V, waveform in
the phase-reverse position; this was not observed in
the direct position with the signal obtained from the
cathode of V,. The cause proved to be variations of
h.t. voltage which were in turn caused by fluctuations
of the a.c. mains supply. It could be removed by a
stabilizer connected from R, to earth. Because of
this h.t. fluctuation the synchronizing voltage for the
time base was taken always from the cathode of V,.

There was some change in gain as the screen voltage
of V, was varied to separate the waveforms. The
amplitude of input 1 decreased by about 10% when
R,, was changed from 0 to 20f2. Accurate amplitude
comparison can only be made with valves V, and V;
operating under similar d.c. conditions.

As stated above, any attempt to derive the syn-
chronizing voltage for the time base from the outputs
of V, and V, or the Y amplifier leads to instability or
(if locking is achieved) to an artificial phase shift be-
" cause triggering occurs from the “off ” pulse from V,
and V, and nor from the input waveform itself.

If the input waveform is connected to both inputs
and the frequency is varied correct synchronization
occurs at multiples of the time-base frequency but
there are intermediate points where the two waves are
synchronized nearly 180° out of phase. This is due
to synchronizing taking place alternately on positive
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(a) (b)
Fig. 6. llustrations of h.f. switching (a), and Lf. switching
(b), showing ‘‘ off * period pulse.

and negative peaks of the waveform and occurs when
the waveform frequency is (n--0.5) times the time-base
frequency. There need be no confusion with correct
synchronizing since with this incorrect condition the
flyback of one wave starts in the “positive” half of
the wave and the other flyback in the “negative ” half.

There is a possibility that the Y amplifier may be
overloaded by the “off ” pulse from V, and V,. This
is only likely to occur when the input signals are small
and the gain of the Y amplifier is large. No trouble
was actually experienced by the author burt if it is
met it can be cured by fitting a biased diode from R,
to earth so that it conducts and clips the pulse when
the output voltage exceeds a value slightly greater
than that needed to display the waveform. The diode,
which may be a germanium rectifier, is shown dotted
in Fig. 5.

Initial Adjustments

The setting-up procedure is best carried out for low-
frequency switching. Both input terminals are short-
circuited to earth, the multivibrator frequency is set
to be greater than that of the time base, and R,, is
adjusted to separate the traces so giving the stepped
display of Fig. 6(a). R,, is varied to make the steps
approximately equal in length and then C,; and C,,
are increased to slow down the switch frequency until
the double trace is obtained with the off pulses at the
left-hand side like that of Fig. 6(b). The trace separa-

“tor R,, is now adjusted to superimpose both lines.

With the sliders of R, and R,; at their maxima, a
waveform of frequency equal to some multiple of the
time base is applied to both inputs. The result should
be a single waveform on the end of the tube but any
amplitude difference between the two inputs will cause
two separate waves to be seen. With the phase-reverse
switch at “Direct,” R, is adjusted to make the two
waveforms superimpose exactly. The switch is now
thrown to the “Phase Reverse” position and R; is
adjusted to give the same amplitude as in the “ Direct”
position.

If synchronizing proves difficult with low-frequency
inputs due to the stepped control of C,, and C,,; R,
may be used to secure locking but this will lead to
unequal “double-beam ” lengths. Alternatively it will
be possible to pull the complete equipment into syn-
chronism by increasing the synchronizing voltage to
the c.r. tube time base. For example, when examining
waveforms derived from the 50-c/s mains supply, a
large synchronizing voltage can usually be obtained
quite independently of the waveform being displayed.

To change over to high-frequency switching it is

i3
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only necessary to switch to lower values of C,; and
C,; and to adjust R,, to give synchronizing as near
to equal length steps as possible. The two waves can
be distinguished if necessary by making the steps un-
equal, the shorter length step will appear less bright
than the longer one.

Test results on the apparatus showed that each
amplifier had a gain of 15, and satisfactory operation
was achieved with input voltages from 0.02 to 1 volt.
The minimum input voltage is determined by that

required to synchronize the time base and the maxi-
mum by distortion in V, and V,. If the two wave-
forms are not to overlap when separated to the greatest
extent (R,,=20,000¢1) the maximum signal is limited
to 0.5 volt.

The “free-running” switching frequency can be
varied in 2-to-1 steps (approximately) by change of
C,, and C,, from 33¢/s to 16,000¢/s for R,; maxi-
mum. Control of R,, gives a smooth variation of about
2.5 to 1.

RADIO TELEMETERING

Techniques Used in Aerodynamics Research

ONE familiar application of radio telemetering is
the radio sonde system of meteorological sounding,
in which information is transmitted from meteoro-
logical instruments in a balloon to a ground receiving
station. The same sort of technique is now being
used in aerodynamics research for transmitting to
the ground information about the behaviour of
missiles and other pilotless aircraft, and a recent
I.E.E. paper by E. D. Whitehead and ]J. Walsh out-
lines the principles of some of the telemetering
systems devised for this purpose.

Usually a number of measurements have to be
transmitted to the ground simultaneously, so it is
necessary to use some kind of multiplexing. This
is achieved either by frequency division (using sub-
carriers) or by time division (using sampling tech-
niques). Sometimes, however, one finds a combination
of the two—time division is done on one or more of
the sub-carriers of a frequency division system.

The physical effects to be measured are converted

Demonstration model of telemetering equipment at the
Signals Research and Development Establishment of the
Ministry of Supply. The transmitter is in the nose of the
missile on the right. Up to 23 quantities are sampled and

displayed on the cathode ray tube as a sequence of steps
of different heights.
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into electrical changes by pick-up devices and then
modulate in some way the various channels of the
multiplex radio system. With frequency division, the
sub-carriers are modulated either in amplitude, fre-
quency or phase. With time division there are two
basic methods. In one, the pick-up devices are
sampled by an electronic or mechanical commutator
and modulate in turn a single sub-carrier frequency.
In the other, each pick-up device modulates a separate
train of pulses, and the pulse trains are interlaced
in time and transmitted together—p.p.m. is generally
used for this. The carrier frequency of the trans-
mitter is modulated either in amplitude or frequency.

There are various kinds of pick-up devices, but
the most common ones work on the principle of using
the mechanical displacement to vary either a reactive
or a resistive element. A capacitance pick-up made
something like a condenser microphone is very con-
venient for direct measurement of air pressure, while
a resistance element can be used in the same direct
fashion as a strain gauge or, in the form of a
thermistor, for measuring temperature. For rapid
mechanical variations, piezo-electric crystals are
sometimes used, while a.c. generators will measure
speed of rotation by their output frequency.

The equipment carried in the aircraft or missile is
usually miniaturized to save space and weight, and the
aerial is suppressed so that it will not interfere with
the aerodynamic performance. :

At the receiving end of the telemetering system
the various channels are separated out and the
measurements they convey are displayed and re-
corded.  The display is most frequently done on
cathode-ray tubes, and permanent records of their
traces are made on film.

Not all radio telemetering systems, however, are
of the complex multichannel type. Some, indeed,
show great ingenuity in their economy of means.
For example, in one system for measuring the rate
of roll of a missile the airborne apparatus is nothing
more than a small transmitter radiating polarized
continuous waves. This is received on the ground
by a rotating dipole. 'Thus, when the receiving dipole
is at right angles to the plane of polarization no signal
is received, so that an indication of the rotation of
the missile is obtained twice per revolution of the
receiving aerial.
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THE EDITOR

The Editor does not necessarily endorse the opinions expressed by his correspondents

“I.F. Inquiry”

G. H. RUSSELL, in his letter published in your
December number, mentioned that the European Broad-
casting Union had published the results of its investiga-
tion on if. for long- and medium-wave receivers. As
Secretary of the Technical Committee of the E.B.U., I
should just like to explain that our reports are prepared
only for the members of the E.B.U. although, in this case,
copies were supplied for information to the several
national manufacturers’ associations that were good
enough to provide us with information.

The inquiry concerning the choice of i.f. for television
receivers is still in only an embryonic stage, although we
have invited certain engineers—including Mr. Russell—
in a number of countries for their views on the layout of
the questionnaire which will, in due course, be submitted
to the national associations. The problem is an extremely
complex one and until the replies are received and studied
we shall not be able to decide how the information can
most profitably be utilized. It might, for instance, prove
to be suitable as the basis of a document for submission
to Study Group 11 at the C.C.L.LR. Plenary Assembly to
be held in the United Kingdom during 1953,

I take advantage of this opportunity to refer to Peter
Dean’s letter in the same number, but here, of course,
I am expressing only my own personal viewpoint. A study
of the history of v.h.f. broadcasting in the United States
and in Germany—and indeed common sense—suggests
that a v h.f. broadcasting service cannot develop success-
fully in the United Kingdom or anywhere else in Europe
purely on the strength of the superior quality of repro-
duction it is capable, in suitable circumstances, of provid-
ing. If the public is to purchase v.h.f. receivers or
adaptors, they must be induced tc do so because they will
thereby be able to receive either the existing programmes
satisfactorily in districts where reception is unsatisfactory
on long and medium waves or additional programmes that
are not radiated on long and medium waves (or, of course,
both). Only a quite insignificant number of listeners will
pay extra to hear rather better the programmes which
they can hear reasonably well already, and any additional
licence fee would only further reduce their number. It
would seem, then, that any broadcasting authority which
wishes to introduce v.h.f. economically—which means,
virtually, in such a manner that potential receiver sales
will be such that the sets or adaptors can be marketed at
reasonable prices—should ensure that the first v.h.f.
stations serve effectively those parts of the country where
existing reception is least satisfactory and also should
ruthlessly radiate on v.h.f. exclusively some of its most
popular programmes, supported by, say, stock-exchange
reports, detailed weather reports for farmers (to replace
the ill-fated AIRMET), stories for children and other
specialities aimed at widening the audience and so the

market for receivers.
Brussels, Belgium. H. ANGLES D’AURIAC.

“R.F. Characteristics of Capacitors”

T. E. CLARKE has raised some interesting points in
his letter in your November issue, to which I would like
to reply.

The inductors referred to in my article are designed to
have their self-resonant frequency in the television band.
Because they are wound on a core of suitable ferromag-
netic material, their effective bandwidth is wide enough
to provide a high impedance over the whole band 40 Mc/s-
70 Mc/s. The actual self-resonant frequency is not criti-
cal. I have no evidence to suggest that suppression filters
utilizing the self-resonant properties of their components
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are not equally effective at frequencies above self-reson-
ance as at frequencies a corresponding interval below
self-resonance (within the resonance band).

The subject of bushing capacitors is too complex to
receive full treatment in a general article on capacitors.
A few details as to the best way to employ them may,
however, assist Mr. Clarke and other readers. Correctly
mounted, bushing capacitors can have, in practice, trans-
fer impedances similar to that given in Fig. 4 of my
article. Two points must be observed in the mounting: —

(a) The mounting plate of the capacitor must be fitted
so as effectively to form an integral part of the earthed
case surrounding the source of interference or the space
to be kept interference free. For example, bushing
capacitors mounted in the terminal box or in the frame-
work of a d.c. generator as output terminals will provide
interference-free output leads; mounted in the framework
of a screened cage they will filter the mains input leads
to the cage.

(b) The mounting flange of the capacitor must make
good electrical contact with the earthed mounting plate
over the whole surface area of the flange.

Thus, one cannot obtain the unique properties of a
bushing capacitor if it is mounted on a side bracket
attached to the frame of an appliance: it then merely
behaves as a conventional two-terminal capacitor of com-
paratively low inductance. The considerable reduction
of suppression at 10 Mc/s observed by Mr. Clarke may
well have been due to an unsuitable or incorrect type
of mounting. It may be mentioned that where particu-
larly low transfer impedances are required bushing
capacitors are now available for low-voltage applications
with transfer impedances less than 0.05 ohm at fre-
quencies above 10Mc/s, and effective up to at least
400 Mc/s.

Hounslow, Middx. R. DAVIDSON.

Signal Tracing

I MUST contradict the statement by your correspon-
dent E. J. Faulkner (December issue) in which he says,
“Signal tracing as a method of fault finding in radio
receivers appears to have been completely ignored in this
country.”

As far back as 1944 Labgear, Ltd., of Cambridge
manufactured and placed on the market an excellent and
versatile piece of equipment of this kind.

Although basically a signal tracer, it had in addition
other useful features, such as the generation of radio
frequencies over a wide range and a fixed audio frequency
which could be used either to modulate the r.f., or as a
separate source of a.f.

Another very useful addition was the inclusion of a
small neon lamp, which was used for the testing of mica
and paper capacitors and also functioned as a fairly
accurate peak voltmeter.

I believe I am correct in saying the Labgear “Elec-
tronic Signal Tracer” was the first instrument of its kind
to be marketed in this country.

Cambridge. C. H. BROAD.

Transformers in the Tropics

I WAS nterested in the article on “Drying Out
Transformers,” by ]J. Macintosh, in your December issue,
as I have had experience of these components under home
and ovcrseas conditions for very many years.

Whilst it is agreed that linseed-oil-based materials can
become acidic under tropical conditions, I have never
heard that bitumen does so. However, there are many
varieties of bitumen compound and it is conceivable that
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one type might become acidic, but I feel that this is not
general.

From the article it would appear that the first batch of
transformers, which gave normal recovery, were not sealed
or potted so that external heating easily drove out the
moisture. On the other hand, the types which did not
recover quickly were stated to be bitumen dipped or
potted; now if these transformers had been left exposed
to tropical conditions, without working, for several months,
there is likely to be a small amount of moisture in the
coil. One could interpret the failure of recovery to the
effectiveness of the bitumen as a moisture barrier when the
heat was applied outside the transformers. In order to
dry out this type of transformer fairly quickly, it would
be necessary to develop iron and copper losses inside the
component at reduced primary volts, as well as raising the
external temperature. In this way the centre of the coil
is perhaps 105°C if materials will allow, the centre is also
hotter than the outside, which in turn is above its local
ambient.

Has it been proved that recovery fails to take place
when this approach is adopted ?

Radford, Coventry. D. R. SABEN.

Future of Broadcasting

IN the December Wireless World it is suggested that
progress on the medium waves is at an end, and it is
implied that conditions of interference are becoming
intolerable.

It may be true to say that manufacturers find it intoler-
able that simple straight sets and superhets with no
r.f. and one if. amplifier do not give sufficient selectivity.
Such cheap sets are “out™ for practical reasons.

V.hf. sets are dear; so are better sets (from the selec-
tivity point of view) for the medium waves, but there is
a real difference to the ordinary listener, who, as Peter
Dean points out quite truthfully, does not look for high
fidelity; this difference is the station range. Now I can
roam at will (with a good set) over Europe; with v.h.f.
I can hear only the B.B.C. This is a dangerous curtail-
ment of our freedom which we are asked to swallow.

Interference of all types can be fought, The P.M.G.
has just decided on the suppression of new cars. Other
man-produced noise could be abated by enforcement of
noise suppression. Interference from other transmitters
is a question of set design. One r.f. and two i.fs. give a
very good performance, yet I suppose less than one in
ten thousand commercial sets have this circuit or its
equivalent.

V.h.f. will require relatively expensive receiving aerials,
so why not spend this money on a good medium-wave
aerial instead of a piece of wire trailing round the room
or a capacitor to pick up all the mains noise?

Taunton, Somerset. L. STREATFIELD.

HAVING recently returned home to England, I have
been very much interested in the correspondence in your
last two or three issues. I can also corroborate what John
Doe says and am sure that the radio business in this
country may find stormy times not far ahead. The
question of v.h.f. broadcasting is a good example of this.
It is useless to quote America as being an example of the
way in which frequency-modulated v.h.f. has failed. We
could easily say the same thing about quality audio ampli-
fiers, but I am sure that the designer of the Williamson
amplifier would not agree. When considering the merits
of am. versus f.m. we should look forward to the day
when under certain circumstances interference from Con-
tinental stations may be experienced. The question of
cost is, in my opinion, not the deciding factor. If the
Home Service were to be put on v.h.f., I am sure it would
be listened to. I would like to ask your correspondent
from Manchester, Peter Dean, whether he, or anyone that
he knows of, ever uses the short-wave band on his broad-
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cast receiver ? Its place could be taken by a v.h.f. band.
If it were for a.m, then the extra cost would be about
5 per cent, if for f.m., about 8 per cent: the a.m. oscillator
circuit would obviously have to be a good quality one.

I am looking forward to the time when a regular pro-
gramme will be radiated from the slot aerials at Sutton
Coldfield and Holme Moss.

Tibshelf, Derby. G. C. OXLEY.

Maritime Distress Frequency

FOR some years past, the frequency of 1,650kc/s has
been in use in European waters for distress and calling
purposes by small craft participating in the short-range
maritime radio-telephony service.

As a result of agreement reached at the Extraordinary
Administrative Radio Conference, Geneva, 1951, it has
been decided that, from 0200 GMT on Ist May, 1953,
the functions hitherto performed on this frequency will
be transferred to 2,182 kc/s.

The latter will become a world-wide radio-telephony
distress frequency and it has also been designated as a
general calling frequency, for which purpose it will be
used by British ships and coast stations.

This change is of vital importance to all small craft
operating radio-telephony in the 2-Mc/s band and is also
a matter of some interest in the history of radio-communi-
cation. It is thought that this advance information may
be of interest to your readers.

G.P.O., London, E.C.1. W. BLOW,

For the Inspector of Wireless Telegraphy.

AMATEUR BANDS

THE recent changes in the amateur bands (the latest
being the opening of the 21-Mc/s band for telephony)
justifies, we feel, the publication of the following table
of frequencies, power and types of transmission permitted
by the P.M.G. In additon to thdse tabulated, the
bands 26.95-27.28 and 464-465 Mc/s are reserved for radio
control of models.

In the column “types of emission” the prefixes A, F
and P indicate the type of modulation—amplitude, fre-
quency and pulse, respectively. The figures denote: 1,
c.w.; 2, m.c.w. or i.c.w.; 3, telephony; and 5, television.
The suffixes indicate supplementary characteristics of the
transmission : g, single sideband, reduced carrier; d, pulse,
amplitude modulated; e, pulse, width modulated.

The figure given in the second column for pulse
mo;iulat&c])n is the mean power; the peak power permitted
is 25k

Mc/s Max. Types of Emission
d.c. input
{watts)
1.715-2.0 10 Al, A2, A3, A3a
3.5-3.635 150 Al, A2, A3, A3a
3.685-3.8 150 Al, A2, A3, A3a
7.0-7.3 150 Al, A2, A3, A3a
14.0-14.35 150 Al, A2, A3, A3a
21.0-21.45 150 Al, A2, A3, A3a
28.0-30.0 150 Al, A2, A3, A3a, F1*, F2, F3
144-146 150 Al, A2, A3, A3a
I 144.5-145.5 150 F1, F2, F3
420-460 150 Al, A2, A3, A3a, F1, F2, F3
425-455 150 A5, F
1215-1300 150 Al, A2, A3, A3a, F1, F2, F3
1225-1290 150 A5, F5
2300-2452 150 Al, A2, A3, A3a, A5, F1, F2, F3, F5
2350-2400 25 P1, P2d, P2e, P3d, P3e
5650-5850 150 Al, A2, A3, A3a, A5, Fl1, F2, F3, F5
5700-5800 25 P1, P2d, P2e, P3d, P3e
10000-10500 150 Al, A2, A3, A3a, A5, Fl, F2, F3, F5
10050-10450 25 P1, P2d, P2e, P3d, P3e
|

* F1 denotes frequency-shift keying (FSK).
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Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

Pontop Pike and Belfast

It is indeed good news to hear
that these two mnew television
transmitters will soon be on the
air, even if with temporary 1.IKW
equipment. The fact that they will
require horizontal aerials won’t
worry us, as we have designed
these both for Wrotham and for
certain continental T.V. reception.
We also sent a sample aerial
into the Newcastle area a week
or two back. Our designs generally
lend themselves to horizontal
mounting. It is going to be tricky
adjusting ourselves to the idea that
distances of twenty miles have to
be considered as fringe areas and
may well necessitate the use of
multi-element arrays.

It is no longer good practice
to state that such and such an
aerial should be satisfactory at
thirty miles. We must remember
to qualify such a statement. In
practice the distances for the
1.KW transmitters are approxi-
mately half those of the main
transmitters based on the antici-
pated decay of field strength.
These distances are for normal
countryside. Variable results must
be expected in hill and dale country.

How Horizontal Polarisation
Affects our Aerials.

Space does not permit a detailed
treatise on this subject, but we
would like to let readers know,
as soon as possible, just what
happens in practice.

All dipoles must be capable ot
rotation as a dipole is now very
directional with its free ends
looking at minimum.

RAIN WANER
GUTTERIHG

GROUND FLOOR
HEATIHG SYSTRd —

The forward gain of an " H”
of multi-array 1s unaltered, but
again there are minima at the
iree ends.

A " Lofrod " cannot be used as an
inverted “T"” but the centre
element should be discarded, the
centre strap removed, and the
aerial used as a straightforward
dipole broadside on.

The “ Doorod ” is essentially a
vertical aerial and is out of place
when fitted in a horizontal position.
The *“ Viewflex ”” comes into its
own as it is an ideal horizontal
indoor aerial, but remember Pontop
Pike is nine miles from the centre
of Newcastle and we wouldn’t
expect to get much change out of
an indoor aerial at this distance
from the temporary 1.KW trans-
mitter.

The “ Veerod ” inverted "V’
loft aerial will be as good if not
better, but remember it will now
be directional broadside on to the
transmitter.

Ail horizontal aerials will likely
be more prone to interference
from above and below e.g., from
aircraft reflections and electric
sewing machines etc.

You will note that throughout
we have quoted the power of the
temporary transmitter at Pontop
Pike as being 1.KW. The permanent
transmitter will radiate 5. KW and
this represents an increase of
approximately 7 decibels, and re-
member 1 db can make all the
difference between holding sync and
not holding sync.

What we have written regarding
Pontop Pike applies equally to
Belfast.

FIRST FLOOR
LIGHTING
SYSTEM

How much metal in a brick
built house ?

The above illustration was pre-
pared several years ago. Its
purpose was to emphasise the
importance of getting a broadcast
aerial well away from, or high
above, the house, as all the elec-
trical wiring, conduits, waste pipes
etc., are so very likely to be re-
radiating interference or reducing
effectiveness.  Re-radiated inter-
ference is generally more trouble-
some at broadcast than at televi-
sion frequencies.

Nevertheless, the same illustra-
tion serves to show just why it is so
very difficult to predict the results
that may be obtained from an
indoor television aerial.

The ** Belling-I.ee ” “ Doorod
has many staunch supporters and
has proved itself well worthy of
them. Tens of thousands have
been sold in the past and probably
as many will be bought in the
future, but they won’t give satis-
faction everywhere.

We say five to eight miles, we
know this is conservative for we
know where they work at many
times these distances.

The illustration above also shows
how the *“ Belling-Lee ” ** Lofrod
—our loft mounting television
aerial—stands a better chance of
collecting more transmitted energy.
It is higher, and has less metal
above it.

Written Nov. 20th, 1952

BELLING ¢ LEE LTD

CAMBRIDGE ARTERIAL KO., ERFIELD, FIDDX., ERGLAND
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L [ e | Compare these outstanding features with
1% —H A | R .
¢ il those of the rectifiers which at present you
L 1 are using :—
- ==
_— 1w =] | ® Less wiring
B T SR ’ | ® Unlimited instantaneous overload such
; _& as the charging current of de-formed
—— electrolytic capacitors.
L1}
— ® TFar lower heat dissipation.
|
§ | | ® No “warming-up” period.
M
ol == | @ No valve-holder.
M . . . .
e [ ® Practically indestructible in normal
1 | service,
{4 ® No limit tosize of electrolytic capacitor.‘
® Saves weight.
@® Saves space.
i T ® Low in cost.
! T
T 284
! — . LZI SPINDLE
RM4
Study these RATINGS
TYPE RMI RM2 RM3 RM4
Maximum ambient temperature 35°C 55°C 35°C  55°C 35°C  s85°C 35°C  40°C  55°C
. Maximum output current (mean) 60mA  30mA 100mA 60mA 120mA 90mA 275mA 250mA 125mA
Maximum input voltage (r.m.s.) 125V 125V i25v 250V
Maximum peak inverse voltage 350v 350v 350v 700V
Max. instantaneous peak current Unlimited Unlimited Unlimited Unlimited
Weight [ oz. 1.4 oz. 2 oz. 4.5 oz,

PRSI T o

SELENIUM

Srandard Telephones and Cables Limired

(Registered Office : Connaught House, Aldwych, W.C.2)

RECTIFIER DIVISION: Warwick Road, Boreham Wood, Hertfordshire.
Telephone : Elstree 2401 Telegrams: Sentercel, Borehamwood

RECTIFIERS
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Future of Sound Broadcasting

Discussion on the Impact of Television

sedes sound broadcasting ? The question was

debated in a lively informal meeting of the Insti-
tution of Electrical Engineers, opened by Geoffrey
Parr. He referred to the accompanying B.B.C. charts
showing how the arrival in the home of a television
receiver caused nearly all the time formerly devoted to
listening to be transferred (during television hours)
to viewing, and added that in his case, as a listener of
twenty years’ standing, the transfer was total.

In the two most important types of programme-—
outside events and plays—television was obviously
superior to sound alone. Meanwhile, with both ser-
vices running togsther, television was bound to influ-
ence sound broadcasting in various ways; for example,
there might be a drift of artists from o
one medium to the other, leading 10§

IS it just a matter of time before television super-

of ““ viewing while you work ” seemed unlikely. Many
hobbies and household duties carried on while listen-
ing could not be continued satisfactorily while gazing
in semi-darkness at a screen. Television was enor-
mously more costly than sound both to produce and to
receive, and expense did not end when the receiver
was paid for.

It was held that in certain types of programme see-
ing added nothing worth while to hearing. One
speaker testified that his enjoyment of Itma ceased
from the moment he saw it televised, and others dis-
puted the claim that vision was necessarily helpful to
every kind of play. There were occasions when sight
disillusioned the imagination. Even outside broad-
casts, which it was admitted had most to gain from

perhaps to revaluation of their
merits. 20

The situation would be further g
complicated by sponsored television, | .
though neither Mr. Parr nor anyone 707 I | Wy
clse scemed disposed to venture S
very far in predicting when or how o i { p |
such influence would begin to be 501 Sl g et o
felt. It appeared that a sponsor who | e & {,‘22};3],,52'“
obtained the rights of televising an i
event would have a complete 30

. =

monopoly of broadcasting that o0 —
event, with the startling possibility ] viewwe] | || TTTTTTTE
that the B.B.C. might be unable to 10 | Lsrenne | | e :
broadcast in any form whatever [ | | RINEERRERAR] ] | [ [ENEL™ 1o
such an occasion as the Derby or  200pm.~ 300 400 500 600 70 800 900 1000 1100 MiD

even a coronation.

Mr. Parr deprecated the tendency
for certain journalists to dramatize
the “barttle between sight and
sound . . . with sound trying to keep
as many customers as possible in the
face of TV-wooing,” and thought
that any rivalry that did exist might
subside on the appearance of real
competition. o,

Although in the discussion that 153
followed many diverse opinions

receiver,

100 =

were voiced, one outstanding con- %0 it
clusion could be discerned: that it go- |
was neither desirable nor—in the i
foreseeable future — likely that 70

sound broadcasting would be super-
seded. This was argued on a
number of grounds: technical, 307
economic, social and artistic. It was |
difficult, for example, to foresee
television taking over the field now
occupied by portable sets; and the
objections were even greater with
car radio. “ Music while you work”
was said to stimulate production,

60+

Fig. I. This chart shows the average praportions of people aged 5 years and
upwards occupied during evening hours (weekends excepted) as shown, in
homes provided with both television and sound broadcasting reception.

This chart shows the comparable situation where there is no television
It appears that time devoted to viewing is almost entirely at the
expense of time formerly devoted to listening, the other categories being
hardly affected at all.

(Courtesy * The B.B.C. Quarterly.)

-—-J_wlI AT HOME AND ABOUT

BUT NOT LISTENING

but that such would be the result
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vision, might be restricted if there were the necessity
to televise every time, N

As for the B.B.C. audience research charts, Fig. 1
was explained as an initial “overshoot,” which was
known to be followed by a steady-state condition in
which television and sound programmes were selected
on their merits rather than on novelty value. It was
agreed that many people inclined one way or the other
according to whether they had visual or aural mentali-
ties, but there was some difference of opinion on which
indicated the higher intelligence. An eloquent plea
was made for each medium of broadcasting to be
allowed to develop freely, rather than be planned
according to some doctrinaire principle.

Speakers were understandably cautious in arguing
from experience in the U.S.A, but an article in the
current B.B.C. Quarterly was quoted to urge that even
greater caution should be exercised by broadcasting
planners, for the initial success of many American
television stations was not being maintained. Re-
garding the viewers’ side of the economic problem,
however, it was said that Americans did not know
how they had ever afforded not to have television, it
had so reduced their outlay on outside entertainment
and car parking.

Interesting evidence was given that both in this
country and in Canada the volume of correspondence
received by broadcasters about programmes was many
times more from viewers than from the vastly greater
number of listeners; which seemed to support the
belief that the majority of so-called listeners pay little
or no attention to what is on, and in this respect at
least television is having a notable impact on sound
broadcasting.

Nevertheless, concluded Mr. Parr, the discussion as
a whole did not appear to provide the B.B.C. with any
valid basis for drastically reducing the sound services
in favour of television.

COLD-CATHODE TUBES

Their Reliability and Life

NOW that the cold-cathode trigger tube is
becoming available in a greater variety of types and
characteristics it is beginning to replace the
thermionic valve in a good many electronic switching
applications. A recent article in Wireless World*
gave some idea of its versatility for this type of work.
Now, a discussion meeting at the I.LE.E. has thrown
some light on the reliability and life of the cold-
cathode tube compared with that of the thermionic
valve.

The opener, K. Kandiah, was quite frank in saying
that if reliability of equipment is a consideration it
is preferable to use cold-cathode tubes. Failure of
electron tubes, he went on, may be due either to a
slow change of characteristics with life or to a
mechanical fault. The change of characteristics of
cold-cathode tubes is often smaller than that ex-
perienced with thermionic valves. Faults due to the
glass bulb are comparable in both devices, but there
are less strains on the bulb of the cold-cathode tube
owing to the absence of the heater. There are many
forms of mechanical failure inside the thermionic
valve which are not experienced with the cold-cathode

* ¢ Electronic Switching,” by E. A. R. Peddle. Ostober and

November, 1952, issues.

18

‘ments for well-known receivers.

tube. Moreover, the failure of other components in
an equipment is accelerated by the higher tempera-
tures produced by thermionic valves.

Several speakers had investigated the life of cold-
cathode tubes, and figures better than 28,000 hours
and 237 million operations were quoted. Two
speakers working independently had determined the
failure rate as 0.1 per cent per annum. For the
special multi-cathode tubes a figure of 50,000 hours’
life was mentioned—with the warning that this could
fall to 10,000 hours if the tube were quiescent with
the glow resting at one electrode.

Mention was made of the improvement in reliability
achieved by the molybdenum sputtering technique in
manufacture. Speakers noted that the application
of excessive voltage produced excessive glow and so
reduced the life of the tube. It was known that when
the overload condition was reached the life and
characteristics deteriorated sharply, but there was a
general desire for more precise information from the
manufacturers on this point and also on the photo-
electric susceptibilities of the tubes.

Manufacturers’ Literature
_ Dry Electrolytic Capacitors; a leaflet giving the new smaller
sizes of the type BR “ Drilitic ” capacitor and current informa-
tion on other capacitors made by the Dubilier Condenser Co.
(1925), Ltd., Ducon Works, Victoria Road, London, W.3.

Valve Equivalents of other makes to Emitron types given
in a leaflet from Electronic Tubes, Ltd., Kingsmead Works,
High Wycombe, Bucks. This also gives a complete list of
Emitron valves and c.r. tubes, their characteristics, base con-
nections and prices.

Versatile Component Mounting System; standard set of parts
comprising group boards and Meccano-type mountings which
can be assembled in many different ways. Descriptive leaflet
from Joyce, Loebl & Co., Ltd.,, Vine Lane, Newcastle.

Valve Manual giving characteristics, base connections, prices
and equivalents of all Marconi valves and Emiscope c.r. tubes
From The Marconiphone Co., Ltd., Hayes, Middlesex.

Coaxial Connectors; new types fitted with coupling rings,
cable-joining types and multi-way screened types listed in
Iseavfzilets from Transradio, Ltd., 138a, Cromwell Road, London,

W.7.

Casting Alloys in aluminium, magnesium and zinc; a guide
to their selection giving trade names, chemical composition,
mechanical test requirements, heat treatment and physical and
mechanical properties of 27 different types. From the Birm-
ingham Aluminium Casting (1903), Co., Ltd., Dartmouth Road,
Smethwick, Birmingham, 40.

List of Components from the distributors, City and Rural
Radio, 101, High Street, Swansea, Glam.

Television Replacements; comprehensive list of exact replace-
Obtainable from Direct T/V
Replacements, 134-136, Lewisham Way, New Cross, London,
S.E.14, price 6d including postage.

Narrow-aperture Cabinet Loudspeakers giving even distri-
bution of sound over a wide angle in the horizontal plane,
Specification on a leaflet from Standard Telephone & Cables,
Ltd., Connaught House, London, W.C.2.

Components and Accessories; an “international” catalogue
of parts made by makers in many different countries, from
Radio-Parts, G1. Kongevej 89, Copenhagen V, Denmark.

Battery Charging; a booklet “Putting it Back” giving
general information on low-rate or “trickle” charging of
lead-acid and alkaline accumulators. Obtainable from Easco
Electrical, Ltd., Brighton Terrace, London, S.W.9, price 1s
including postage.

Valve Wall Chart giving characteristics, base connections,
equivalents and prices of Brimar valves, c.r. tubes, germanium
diodes, Brimistors and metal rectifiers. From Standard Tele-
phones & Cables, Ltd., Footseray, Sidcup, Kent.

Government Surplus Equipment, components and acces-
sories. A very comprehensive stock list obtainable from A. T.
Sallis, 93, North Road, Brighton, Sussex, price 6d.
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Functional Circuit Diagrams

Making the Circuit Tell Its Own Story

By C. E. WILLIAMS,* AMLRE. Aust.

on relatively complex electronic equipment, and

during the course of this work great difficulty
was experienced in working from commercially pro-
duced circuit diagrams. In fact, in many cases it was
found necessary to completely redraw whole circuits
before they could be made to give their story to the
students.

It must be realized at the outset that circuit draw-
ing is a means of expression: what is good and what
is bad is therefore often a matter of opinion and per-
sonal prejudice. On the other hand, since it is a
means of expression, there is often some subtle way
of creating the desired impression in the mind of the
reader.

At first thought there would appear to be little
scope for subtlety in the resistance-capacitance coup-
ling between the anode of one valve and the grid of
the next, but let us examine this a little more closely.
Fig 1 (a) shows one way of drawing this circuit. Note
that it gives the impression that the signal passes from
the anode through the capacitor to the grid of the
second valve, and the resistor is merely there to pro-
vide a d.c. return path for the valve grid. This is as
it should be, and hence the circuit is doing its job
and telling its story. But suppose that the signal
from the anode of the first valve is a square wave, and
the time-constant of the resistance-capacitance com-
bination is so short compared with the duration of the
square wave that the signal is differentiated or
“pipped.” Does the circuit still tell a true story, or
is it misleading us?

Fig. 1 (b) shows a slight rearrangement of the cir-
cuit, and it is worth noting that here we get no im-
pression of the signal passing from the anode through
the capacitor to the grid. Rather, we feel that the
signal is applied to the resistor and the capacitor in
series, and the resulting voltage developed across the
resistor is applied to the grid of the succeeding valve.

We therefore see that these two circuits are not
synonymous, and the one used should be decided by
the operation performed. That is, if the capacitor
serves only as a d.c. blocker, and any changes of the
waveform that it may introduce are undesirable, then
we should draw it as in (a). On the other hand, if in
addition to serving as a d.c. blocker it introduces a
desired change in the wave shape or phase, then we
should draw it as in (b).

Another very simple circuit is shown in Fig. 2, and
here again the way we arrange the components is de-
pendent upon the job that they do. For instance, if
the two components constitute a low-pass filter, then

’ I YHE writer had some recent teaching experience

* Division of Airways, Australian Department of Civil Aviation.
This article is a slightly shortened version of a paper ** The Utility
Factor in Circuit Diagrams” published in the September, 1952,
issue of the Proc. I.LR E. Aust.
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they should be arranged to resemble one, as in (a).
On the other hand, if they constitute an integrating
circuit, or if they are used to introduce a phase shift,
then they should be arranged as in (b).

From the foregoing it will be seen that there are
plenty of opportunities for subtlety in even the sim-
plest circuit, while with more complex circuits the
opportunity (indeed the necessity) for subtlety and
thought increases out of all proportion to the number
of components.

Of course, the man who is doing the layout can-
not indulge in all this thought unless he understands
how the circuit works. Hence the emphasis in this
man’s training must be placed on electronic engineer-
ing rather than upon mechanical drawing. This need
not cause much hardship, however, since the finished
circuits can then be drawn by a tracer, and the requi-
site skill for the production of the purely mechanical
side of circuit drawing is quite readily attained.

It will be apparent that if the layout man is going
to think about the placement of each component this
will involve time, and one can almost hear those in
charge of drawing offices crying in horror at such a
proposal. But we must regain our sense of propor-
tion regarding the schematic and where it fits into the
scheme of things. The circuit diagram is not an end
in itself; rather it is a means to an end, this end being,
of course, the telling of a story to the technician. With
this in view, one doesn’t need to be much of a mathe-
matician to realize that ten minutes of the layout man’s
time is not wasted if it results in a saving of one
minute of the technician’s time on each occasion that
he has to use the diagram. It would be an exceptional

(a) = (b) =

Fig. I. In (a) is one way of drawing a resistance-capacitance
coupling between valves; (b} shows a rearrangement of the

N
(b)
out

&

19

circuit.
Fig. 2. In (a) is a
low-pass filter circuit. (2)

This is rearranged in
(b) to indicate an in-
tegrating or phase

shift action. l
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Fig. 3. Block diagram of pulse generator producing double pulses.

equipment indeed if it were discarded before the lay-
out man’s time were recovered. With a reasonably
large equipment this recovery will probably be made
within the maker’s factory, and the resulting extra
customer goodwill can be added to the firm’s intan-
gible assets.

More Standardization Needed

It is rather enlightening to consider a child learning
to read. At first the child spells out C-A-T, but after
a time he starts to recognize this combination of three
letters as being the word CAT, and this word, of
course, is applied thereafter as referring to Felis
Domestica. But just imagine how much harder the
child’s task would be if the word were sometimes
written TAC, at other times CTA, and at other times
ACT. /This may appear a little ridiculous, and no
one would dream of complicating the child’s life to
this extent, but the circuit diagrams we produce con-
tinually ask our technicians to do just this.

In the language of circuit diagrams, individual com-
ponents are analogous to letters, sub-circuits are analo-
gous to words, while the whole sheet is equivalent to
a short story, or a chapter of a longer story, as the
case may be. The various standards publications have
done their job in educating us up to the point where
we now form our component symbols in a reasonably
uniform way. That is, in our language we no longer
form our letters with a view to expressing our indi-
viduality, but rather our aim is to communicate
thoughts from one mind to another.

However, our language is getting more complex
each day, and it is about time for us to make up our
minds how we propose to form our sub-circuits
(words) so that our reader can learn to recognize them
with the minimum of effort.
At the present stage the situa-
tion is, to say the least, chaotic,
and firm action will be neces-
sary to create arder out of this

—
QuTPUT
PULSES

one page, three drawn one way and two the other.
From this we may conclude that the average tech-
- nician must be very intelligent if he can take such
handicaps in his stride, or that the person respon-
sible did not know that sub-circuits exist. In
some fields this lack of standardization does not
cause us much trouble, e.g., receiver power sup-
plies. The reason is that by long experience we
have become accustomed to every possible way
of drawing this simple circuit. However, the
newcomer to the field does not have this long ex-
perience, and even in this simple case there is
considerable advantage to be gained by the adoption
of a standardized layout.

It is in some of the less familiar fields that the
advantages of standardization are most apparent. This
is not only because of lack of familiarity but also be-
cause of the techniques involved. For instance, in the
field of pulse techniques (with which the author has
had most experience) the most complex equipments
can be broken down into not more than about half a
dozen basic types of sub-circuits. Once the operation
of these basic sub-circuits is known and understood,
tracing the operation of the complex circuit resolves
itself into their recognition, since the only thing which
will vary much will be their order and the manner in
which they are interconnected.

Let us take as an example a simple pulse generator
which is to produce two identical pulses of variable
width, with variable spacing, and the firs* pulse is to
be delayed by a variable time with respect to an ex-
ternal initiating trigger pulse. Fig. 3 shows a block
diagram to meet this specification.

Even the lowly block diagram cannot escape
without some comment, and it is worthy of more
thought than it is usually given. In Fig. 3 it will be
noted that the signal flows from left to right, and
where the signal splits into two paths these paths
are shown as being of equal importance; i.e., one is
not shown as a bypass or loop for the other. Con-
versely, where two signals are mixed, the two paths
are shown physically as coming together, and then
continuing on along a common path.

Fig. 4 shows the circuit diagram as it would
probably emerge from a typical drawing office. Note
that it conforms to the draughtsman’s ideal in that
valve envelopes are in line across the page and the
other components are lined up in the same way.

Fig. 4. Circuit of the pulse generator in Fig. 3 as drawn by a typical drawing office.

KT

chaos. <
The situation would be bad
enough if this variation were

only between manufacturers,
but unfortunately the circuits
from the one manufacturer —
are often non-uniform. Even @ === ---
worse, the author noted that
on the one sheet of a recent

ouTPUT
—i—pyLsts

instruction manual, a sub- INUT o

circuit which is complete in "M
itself (a cathode-coupled “ flip-
flop”) was drawn in two
different ways. The situa-

tion was aggravated by the
fact that there were five sub-
circuits of this type on this

20
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Fig. 5 shows the same

tam ol o A &

circuit redrawn around the
block diagram. Note that no
effort has been made to put

valve envelopes or com-~
ponents in line, but every
effort has been made to

INPUT

Tmccm"l

standardize the sub-circuit
layout as much as possible.

Most people, when con-
fronted by the two diagrams
and asked to express a prefer-
ence, immediately vote for
Fig. 4. This is to be expected,
since, as a piece of drawing,
Fig. 4 is by far the neater of
the two. However, when
these same people are asked
to find out how the circuit
works, almost invariably they
change their preference 1o
Fig. 5. If the reader cares
to try this exercise, he will
probably agree that the
second circuit can be made to give up its information
with less effort.

The points to note are as follows. The circuits of
the first two valves are practically identical, hence
they are drawn to resemble each other as much as
possible. An effort has been made to show that the
third valve is a mixer by the symmetry of this sub-
circuit. The fourth valve is an anode-coupled flip-
flop, and the sloping cross-couplings immediately draw
our attention to this fact. Note further thar all three
flip-flops are drawn with the normally cut-off valve
on the left, and with this convention we scon realize
that we get a negative pulse at the anode of the left-
hand valve and a positive pulse at the anode of the
right-hand valve. This convention is recommended
for general use, for experience has shown that it leads
to the most convenient layout in the majority of cases,
even though it may be less convenient in any one case.

At times, there will be a strong temptation to
deviate from the standard, since this will often lead
to a diagram which (from an artistic point of view)
is far neater. We should be able to resist this tempta-
tion if we always remember that the man who draws
the circuit is only one link in a chain.

" Superfluous Wires

Most engineers, if asked to comment on the
desirability of including valve heater wiring in the
body of a circuit diagram, would maintain that this
is usually not necessary and it only tends to clutter
up the main diagram. On the other hand, the same
engineers will usually demand that the high tension
and bias lines should be included in full, This ‘does
not cause much trouble if there is only one high
tension line and one grid bias line. But the situation
tends to become rather chaotic if we have two or
three values of high tension supply, and perhaps two
or three values of bias supply. It is part of the
cussedness of inanimate objects that the circuit we
are interested in is usually about the centre of the
sheet, and therefore, before we can discover the supply
voltage for our sub-circuit, we are forced to trace
half way across the page. Furthermore, the signal
lines have a habit of becoming inextricably mixed
up with the supply lines. We have all experienced the

frustration which ensues when we set out to trace a

WIRELESS WORLD, JANUARY 1953

www americanradiohistorv com

AT

! o QUTPUT
PULSES

tig. 5. The circuit of Fig. 4 redrawn to make the oteration as clear as fossible.

signal line through a maze of parallel lines and cross-
overs and ultimately find ourselves at the edge of
the page, only to discover that the line being traced
is labelled 250 volts. We can prevent this situation
from arising by terminating our supply lines at the
last component and labelling them accordingly. When
one becomes accustomed to this convention the draw-
ing in of supply lines soon appears as superfluous as
does the drawing in of heater lines at the present time.

Figs. 4 and 5 also serve as examples of the two con-
trasting methods. It will be generally agreed that the
method adopted in Fig. 5 helps to get the story across
to the reader with the least possible effort on his part,
since every line of any length is actually carrying
signals.

Diagrams of telephone switchboards have used a
similar convention for years. All leads going to the
battery are drawn as terminating on a single cell
of a battery and it is understood that, even though this
symbol may recur ten or twenty times in a circuit,
all these points are in reality connected to the common
battery.

The author wishes to acknowledge his indebtedness
to R. K. Crow, of the Melbourne Technical College,
who first convinced him that a circuir is more than a
lot of lines on a piece of paper. G. L. Moore of
Austronic Engineering Laboratories has helped to
develop that interest by many an hour of argument.
Thanks are also due to V. W. Gibbs of the Depart-
ment of Civil Aviation for helpful and kindly criticism
in the preparation of this article.

. *o

" Reading

THE fact that signals are generally made to flow from
left to right in circuit diagrams probably comes from our
natural habit of reading in this way. Hence the conven-
tion of the input on the left and the output on the right.
As the Austrian painter Faistauer wrote, apropos pictures
in general: “The spectator is accustomed to reading a
picture from left to right just as he reads writing. Instinc-
tively or consciously the old masters put the entrance gate
to their pictures into the left-hand bottom corner. . . .
The painter should take these feelings of his spectators
into account if he wishes to be more easily understood.”

It would be interesting to know how the Chinese and
Japanese feel about circuit diagrams!

Circuit Biagrams

21
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COIL WINDING DATA |

Charls for Coils on Standard

Formers with Dust Iron Cores

HE moulded bakelite, or polystyrene, coil former
fitted with an adjustable dust iron core and fix-
ing feet, and which is typified by the Aladdin

Type PP5892, at one time known as the type F804,
has become very popular in the last few years because
of its small physical size and its cheapness. This
former is ¥ in in diameter and the winding space is
Zin long. The accompanying charts enable a coil to
be wound on this former and

By LORIN KNIGHT, GRAD.LEE.

about 20 per cent fewer turns will be required than
indicated by the charts.

The charts may also be used for obtaining winding
data for the Denco plug-in type former which has
pin spacing to fit a “Noval” valveholder. This
measures 3 in diameter and gives 1 in of winding length.
The dust core is 2 in long and in diameter. In this
case about 10 per cent more turns will be required.

CHART N%I "—_f__"_| _II_:? _L
1 i
|y aam |

SINGLE LAYER COILS

I B

to tune to a specific frequency > i
without having first to calcu-
late the required inductance.
Curves are given for various 36
values of tuning capacitance. 34
When estimating the latter an 32
allowance should be made 0
for the wiring and valve CLOSE
capacitances. The self vouko ) 28
capacitance of the coil has 26 =
been allowed for in the charts. =
If coils from Chart No. 2 AR
are wound as fairly neat 2 o
multi-layer coils instead of £
=

wave-wound coils there will
normally be enough adjust-

ment in the dust iron core to ; ;Z
compensate for any differ-
ences.
At very high frequencies -SPASER ®Y
the inductance of the rest of  blaMgTer
the circuit may be comparable
with that of the coil. More- 2 3
over the total tuning capa- S.W.G.

citance may consist mainly of

stray capacitance, in which case errors
in its estimation will be more serious.
Consequently the curves can then be
taken only as a guide.

There are several alternative makes of
small formers in bakelite and other
materials that can be used. Some are
of }in diameter and fitted with brass-
stemmed dust iron cores Zin long. The

1,000

" ~
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charts can be used also for these but

Chart No. I : This chart gives the number of turns
and gauge of wire required to tune to any frequency
from 2 and 70 Mc/s using a single-layer wound on

an Aladdin Type PP5892 former with dustiron core.
Single-silk and enamel covered copper wire should

NUMBER OF TURNS

be used.

Chart No. 2 : This chart gives the number of
turns and gauge of wire required to tunz to any
frequency from 70 kejs to 3 Mc/s using a wave-
wound or muiti-layer winding on an Aladdin Type
PP5892 former with dust iron core. No. 36 s.w.g.
single-silk and enamel covered copper wire should
be used. Up to 150 turns the coil is }in long and
over 150 turns %in long.
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“ A Queer Committee ™

HE constitution of the Television

Advisory Committee, which was
criticized in the leading article of our
last issue, was the subject of questions
asked in the House of Commons on
December 10th.

In an omnibus reply to a number
of questions on the direct or indirect
financial interest in commercial tele-
vision of some members of the Com-
mittee, the Assistant Postmaster
General said: “No member of the
Committee was appointed as repre-
senting commercial television in-
terests though I understand that one
representative of the radio industry
has a direct interest in commercial
television. Indirect interest might
possibly arise in the case of the other
representative of the industry and
even perhaps in the case of the BB.C.
representative.”

Television Shouw

S announced last month, the
annual exhibition of equipment
relating to television engineering and
production organized by the Tele-
vision Society will be held at 155,
Charing Cross Road, London, W.C.2,
on January 23rd and 24th. .
On the first day, when the show is
open from 6.0 to 9.30, admission is
restricted to members, but tickets for
the second day (10.30-6.0) are obtain-
able from members of the society and
G. T. Clack, 43, Mandeville House,
Notre Dame Estate, Clapham, S.W.4.
Exhibitors include : Aerialite, Aren,
Balcombe, Belling and Lee, Bush,
Cinema Television, Decca, E.M..,
Ediswan, Ferguson, Ferranti, Hunt,
Leland, Marconi’s, Mullard, Murphy,
Philips, Pye, Regentone, S.T.C,
T.C.C., Telequipment, 20th Century
Electronics, Widney Dorlec, B.B.C,,
B.R.E.M.A. and the Post Office.

Component Reliability

AVING referred to the valve as

“relatively speaking an un-
reliable device,” N. C. Robertson,
Director-General of Electronics Pro-
duction (Ministry of Supply), speak-
ing at the Radio Industry Club
luncheon in November, said that a
revolutionary conception of valve
production forms one of the Minis-
try’s present research projects. If the
project succeeds valve reliability will
take a great step forward.

Mr. Robertson also stated in the
course of an interesting address on
the relationship between Government
research and industry, that so far
there have been disappointingly few
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practical applications of printed cir-
cuits. Recent work, however, on a
combination of the printed circuit and
dip-soldering gives rise to the hope
that there will emerge in the course
of the next few years a technique
which will both lower the cost and
increase reliability.

Extending Television

HE announcement, referred to in
“Random Radiations ™ last
month, that temporary television
stations are to be erected at Pontop
Pike and Belfast in time for the
Coronation, has naturally provoked
a desire for similar facilities in other
areas, especially Plymouth, Isle of
Wight and Aberdeen, which are to be
served by the remaining three low-
power stations planned by the B.B.C.
The Assistant Postmaster General
stated on December 8th that the
Government cannot, for the time
being, sanction any further temporary
stations. He added that it was not
a question of the B.B.C. being unable,
for technical reasons, to erect these
stations in time for the Coronation.
It is the drain on national resources
which is the determining factor, and
the suggestions that have been made
that commercial enterprise might be
allowed to provide stations would not
dispose of this objection. For the
same reasons the Government can-
not allow television relay companies
to operate in areas not covered by
the B.B.C. stations.

When asked did he not appreciate
that private enterprise would put up
the repeater stations and that there
are plenty of television sets in the
shops, the Minister replied: “The
limiting factor is not so much the
transmitting equipment as the re-
ceiving sets,” Wireless World learns,
however, from the British Radio
Equipment Manufacturers’ Associa-
tion that the industry is confident it
could provide the necessary receivers
for areas to be served by all five low-
power stations without interference
with its export or rearmament effort.

Magnetic Recording

OME 60 delegates, representing

the governments and broadcast-
ing organizations of Austria, Den-
mark, Finland, France, Germany
(Federal Republic), Ireland, Italy,
Tuxembourg, Monaco, Netherlands,
Norway, Portugal, Saar, Sweden,
Switzerland, Turkey, United King-
dom, United States and Yugoslavia
attended the Magnetic Recording
Convention held in Hamburg at the
end of November under the auspices
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of the European Broadcasting Union.
Dr. Nestel, technical director of the
Nordwestdeutscher Rundfunk, was
chairman and the wo U.K. delegates
were H. Davies, who is in charge of
the B.B.C. Recording Section, and
A. P. Monson, superintendent
engineer (recording) B.B.C.

It was not intended that the Con-
vention should reach any formal
decision; it was mainly for an ex-
change of views and to this end 28
papers were submitted. The matters
discussed included the physical
principles underlying magnetic re-
cording, studio equipment, tape
standardization and magnetic record-
ing in television (including the
recording of the picture).

It has been decided to make the
International Technical Convention
an annual ecvent, cach one being
devoted to a particular aspect of
broadcast engineering.

Electro-Acoustics Congress

N interesting programme IS
planned for the International
Congress on Electro-Acoustics, to be
held in the Netherlands from June
16th to 24th, under the auspices of
the International Commission on
Acoustics. The principal subjects
and contributors will be: Sound Re-
cording (R. Vermeulen, Netherlands),
Public Address Systems (E. Meyer,
Germany), Acoustic Measurements
(L. L. Beranek, U.S.A.)), Hearing
Aids and Audiometers (P. Chavasse,
France), Ultrasonics (G. Bradfield,
Gt. Britain), Musical Instruments
(E. G. Richardson, Gt. Britain)
and Sound Insulation of Lightweight
Structures (C. W. Kosten, Nether-
lands).
The inaugural lecture on June 16th
will be given by R. H. Bolt (U.S.A).
Full details are obtainable from the
organizing secretary, P. A. de Lange,
Mijnbouwplein 11, Delft, Nether-
lands.

Servicing Certificate Exams.

OR the first Radio Servicing
Certificate examination organized
by the Radio Trades Examination
Board in 1944 there were 44 entries;
for that held in May, 1952, there
were 301 candidates, and in addition
131 entered for the Television Ser-
vicing Certificate examination (intro-
duced in 1950). Both exams are
conducted jointly by the R.T.E.B.,
which is responsible for the practical
test, and the City and Guilds, respon-
sible for the written papers.
The rcsults of the last two
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examinations record that 133 of the
301 entrants for the radio exam
passed in both the written and prac-
tical sections. Sixty-nine passed the
writtes exam, but were referred in
the practical test, and 19 candidates
previously referred in the practical
test completed the exam.

In the television servicing exam 66
of the 131 candidates qualified for
the certificate and 43 passed the
written paper, but were referred in
the practical test.

It is announced that the next exam
in radio servicing will be held on
April 28th and 30th, and May 16th,
for which entries must be received
by February Ist. The television ser-
vicing exam will be held later, on
May 4:th and 6th, and June 20th, but
the closing date for entries is
January 15th.

Syllabuses for the exams and ruizs
regarding eligibility of candidates are
obtainable from the R.T.EB., 9,
Bedford Square, London, W.C.1.

Servicemen’s Wages

AN increase of 15s per week in
their minimum rates of pay has
been awarded to radio and teievision
servicemen by the Industrial Dis-
putes Tribunal as a result of a
dispute brought before the tribunal
by members of the Radio and Tele-
vision Retailers’ Association (the em-
ployers) and members of the Guild
of Radio Service Engineers (the
employees).

The new rates, which are below
those claimed by the employees but
above those proposed by the
employers, are: —

Holders of cectificate ““ A, issued to
those on the register of the Joint Standing

Committee of the Radio Service Trade who
have passed the R.T.E.B. exam, £7 13s 6d
p.w.i

Holders of certificate *“ B,” issued to tech-
nicians registered by virtue of their having
served an approved apprenticeship or having
had five years’ experience in approved em-
ployment, £7 8s 6d p.w.;

Holders of the television certificate, issued
to holders of *“ A™ or “ B " who have also

taken a television course. £7 18s 6d p.w.:
Non-certificated servicemen, £6 5s p.w.
The full terms of the award are
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given in the pamphlet “ Industrial
Disputes Tribunal, Award No. 274"
published by H.M.S.0. price 4d.

Coronation Plans

HE B.B.C. announces that tech-

nical discussions have already
taken place between representatives
of the Corporation and Radiodiffu-
sion et Télévision Frangaises on the
question of relaying the B.B.Cs
television transmissions of the Coro-
nation to France. Tests are to be
conducted early in the year, R.T.F.
being responsible for the relay from
Dover. Representatives from other
European countries were also present
at the discussions and it is probable
that some of them will link into the
London-Paris chain if the tests are
satisfactory.

PERSONALITIES

Dr. Balth van der Pol is the latest
recipient of the Valdemar Poulsen gold
medal awarded by the Danish Acadeiny
of Technical Sciences. He has been
director of the International Radio Con-
sultative Committee (C.C.L.R.) for the
past four vears, prior to which he was
a member of the board of the Physics
Laboratory of the Philips organization
in Eindhoven, Holland. The award has
been made for his work on the propa-
gation of radio waves both in theory
and in practice as director of the

C.C.IR

Professor H. G. Booker, M.A., Ph.D.,
AM.LE.E., who, during the war, was
head of the Mathematics Section of
T.R.E. and, since 1948, has been a
professor of electrical engineering at
Cornell University, New York, is one
of three British recipients of the Fellow-
ship of the American Institute of Radio
Engineers.

H. Faulkner, CM.G., B.Sc., M.LLE.E..
deputy engineer-in-chief, G.P.O., also
becomes a Fellow of the ILR.E. He
has been with the Post Office since 1913
and was a member of the team re-
sponsible for the design of the Rugby
station and was its first officer-in-
charge.

Professor J. A. Ratcliffe, 0.B.0.,, M.A.,
F.R.S., M.ILE.E., who is also awarded
the Fellowship of the L.LR.E.,
is reader in physics at Cam-
bridge University and was a
member of the Radio
Research Board from 1946
to 1949. He was a mem-
ber of the Television Ad-
visory  Committee  from
1949 until its recent recon-
stitution.

H.R.H. the Duke of Edinburgn
bz2ing greeted on arrival at
tihe Savoy Hotel, for the Radio
Industry Council dinner by
Lord Burghiey (presicent). In
the course of his speech whzn
probosing the toast * The
Radio Industry > H.R.H. drew
attention to th> shortage of
qualified radio engineers and
physicists to meet the in-
‘ustry’s needs.
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C. F. Bareford, M.Sc, Ph.D., who,
since 1946, has been head of the Mul-
lard Research Laboratory at Salfords,
Surrey, has accepted the appointment of
chief superintendent of the Long Range
Weapons Establishment at Woomera,
South Australia, He is succeeding
H. C. Pritchard, who, after three years
at the establishment,' is returning to
the Ministry of Supply. Dr. Bareford
was for two years with the B, T.H. Com-
pany as a vacuum physicist and ten
years at the Admiralty Signal Establish-
ment, where he was engaged on radar
and telecommunication research, prior 1o
joining Mullard’s.

Alexander Landman, M.Sc., M.LEE.,
was recently appointed head of the

Electrical Design Department of Mur-
phy Radio in succession to Dr. F. C.

M.LEE.

A. Landman, M.Sc.,

Connelly, who is now managing direc-
tor of Murphy’s subsidiary, Acoustic
Products, Ltd. In his new position Mr.
Landman is responsible for television
design and research, radio receiver
design, and the engineering division,
which among other things undertakes
the life-testing of materials. He - was
with the E.M.I. organization from 1936-
1943 and with the Plessey Co. from
1943-1952.

T. David Conway, B.Sc.(Eng).
A.C.G.I, AM.ILEE, has been ap-
pointed ~ chief engineer of Grundig
(Great Britain), Ltd., the recently
formed British oﬂshoot of the West
German radio company Grundig Radio-
Werke. For the past two years he
has been an instrument engineer at a
large chemical plant of the Ministry of
Supply. He was with Ultra Electric
as a radar engineer from 1939 to 1944
when he went to the United Insulator
Co. From 1947 to 1950 he was with
Standard Telephones and Cables as
factory valve engineer.

R. J. Gilbert, engineer-in-charge of
the B.B.C.’s Ottringham transmitting
station since 1945, has retired. He
sjoined the staff of the original British
Broadcasting Company at Savoy Hill
as an assistant maintenance engineer in
1924 and has served at Plymouth,
Washford, Droitwich, Lisnagarvey, Start
Point, Stagshaw (where he was engineer-
in-charge) and Ottringham.

R. H. Wilson, Assoc.I.LE.E., who, until
recently, was sales manager of the
Ceramic Resistor Department of the
Morgan Crucibie Co., Battersea, has
joined A.B. Metal Products as general
manager.
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Brigadier E. J. H. Moppett, M.1LE.E.,
director of Pye Telecommunications,
has been appointed radio adviser t6 the
British Mount Everest Expedition
which is to attempt an ascent next
spring.

OUR AUTHORS

Charles Burns, who contributes the
article on psycho-optics in relation to
television in this issue, graduated B.Sc.
(1st Class Honours Physics) from Aber-
deen University in 1940. During the
war he was at the Admiralty Signal
Establishment and was concerned mainly
with air navigational aids. In 1947 hLe
joined the British Iron and Steel Re-
search Association, where he has been
engaged in work on instruments for the
industry’s research problems.

Dr. K. R. Sturley, who contributes
the article “ Electronic Switch” in this
issue, has been head of the Engineering
Training Department of the B.B.C.
since 1945, He graduated from Bir-
mingham Universitvy with B.Sc. (Ist
Class Honours) and was awarded the
Bowen Research Scholarship to pursue
investigation on electro-thermal storage
problems, which lead to the degree of
Ph.D. He joined the staff of Marconi
College as lecturer in 1936 and was
assistant principal when he left to join
the B.B.C. Dr. Sturley spoke on the
principles underlying vocational tech-
nical training and the methods by which
it may be achieved, in his recent in-
augural address as chairman of the
South Midland Centre of the LE.E.

- S e
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K. R. Sturley, Ph.D., B.5c., M.I.E.E.

C. E. Williams, whose article on cir-
cuit diagrams recently published in the
Proc. I.R.E. (Australia) is reproduced
in this issue, has been an airways en-
gineer in the Division of Airways,
Australian Department of Civil Aviation,
since 1949. After service as a radar
mechanic in the R.A.AF. he studied
at the Melbourne Technical College and
in 1949 received the College's Asso-
ciateship Diploma of Radio Engineering.

OBITUARY

It is with regret that the death is
announced of Wilfred F. Kent, contracts
manager of the Marconi International
Marine Communication Co., the Radio
Communication Co. and the Marconi
Sounding Device Co. He was 57. Mr.
Kent originally joined Marconi’s W/T
Co. in 1913, but left for a short while
and rejoined the organization in 1933.
He had been contracts manager sincc
1947.
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Receiving Licences in force in the
British Isles at the end of October
totalled 12,870,101, including 1,732,882
for television and 168,106 for car re-
ceivers. The month’s increase in
television licences was 77,436.

Television Production.—A  record
number of television receivers was pro-
duced in October—nearly 85,000, The
previous highest figure was 72,000 in
February. The manufacturers sold over
100,000 sets to the trade during the
month compared with 75,000 in Sep-
tember, the previous record.

R.S.G.B. Membership.—For  the
fourth successive year the annual report
of the Radio Society of Great Britain
records a decline in membership. In
1948 the membership totalled 14,439,
but with decreases of 401, 1,015, 889
and 509 in the four succeeding years,
the total at the end of September, 1952,
was 11,625. Whilst deploring the losses
the Council points out that the member-
ship in 1939 was only 3,500.

Television in the Cinema.—The
second of the series of lectures arranged
by the British Kinematograph Society to
instruct projectionists and cinema tech-
nicians in the principles of television
and large-screen reproduction will be
held in the Lecture Hall, City Museum,
Leeds, and will commence on January
13th. The fee for non-members is
25s. Particulars of this and the third
in the series (to be held later in Liver-
pool) are obtainable from the B.K.S.,
164, Shaftesbury Ave., London, W.C.2.

Air Radio Show.—As was the case
last year, the 1953 S.B.A.C. Show at
Farnborough, which includes a consider-
able amount of aeronautical radio gear,
overlaps the National Radio Exhibition
to be held at Earls Court, September
Ist—12th. The Society of Briush Air-
craft Constructors’ show will be held
from September 7th to 13th.

Sponsored Television.—It was an-
nounced by the Postmaster-General 1n
replv to a question in the House of
Commons that 24 enquiries had been
received by the Post Office about licences
for commercial television stations.

Technical Writing.—A course of
seven lectures on the Technique of
Technical Writing will be given by &,
Parr, M.LE.E., technical director of
Chapman and Hall, at the Borough
Polytechnic, on Thursdays at 6.30 com-
mencing on January 15th. Enrolment
forms can be obtained from the Borough
Polytechnic, Borough Road, London,
S.E.1. The fee is 30s.

Speeding Parting Guests.—Pye radio-

telephone gear was used to call cars

from the City’s car parks when guests
were leaving the banquet at Lloyd’s
after the recent foundation-stone laying
by Her Majesty the Queen. Car num-
bers, received by radio vans parked at
strategic points, were broadcast by loud-
speakers to waiting cars. Guests were
enabled to leave at the rate of 700
an hour.

Decca’s mobile radar demonstration
unit, which has been touring N.W. Ger-
many and Scandinavia, was _set up on
the ‘island of Fan®, near Esbjerg, to
demonstrate the possibility of giving
radar assistance to vessels entering the
port. For the tests, the Danish United
Shipping Company’s passenger vessel
Kronprirsesse Ingrid and the Decca
mobile unit were cquipped with Pye
v.h.f. gear to provide a two-way radic-
teiephone link.
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Juvenile Lectures.—The seventh in
the series of Christmas lectures arranged
by the LE.E, for school children will be
entitled “ Sound Broadcasting ” and will
be delivered by Dr. K. R. Sturley on
January Ist and 2nd. Tickets, which
have been circulated to schools in Lon-
don and the home counties, are obtain-
able from the 1.E.E., Savoy Place, Lon-
don, W.C.2, where the lectures will be
given at 3.0 each day. The series of
Christmas-holiday lectures arranged for
secondary school pupils by the London
County Council includes two of radio
interest on December 31lst. Geoffrey
Parr, honorary secretary of the Tele-
vision Society, will deal with television
at the Norwood Technical College,
Knights Hill, S.E.27, and E. G. Doherty
will speak on “ The Romance of Radar ”
at the Sir John Cass College, Jewry
Street, E.C.3. Both lectures start at 2.30.

BEAMA Catalogue.—The second
edition (1952-53) of the BEAMA
Catalogue, which is again issued for the
British Electrical and Allied Manufac-
turers’ Association by our Publisher,
includes in its 1,020 pages a five-
language glossary of the technical
terms used in the various sections. The
catalogue, which provides a compre-
hensive buyers’ guide to products of
the British electrical and allied indus-
tries (listed under 1,200 headings), is for
private distribution.

“Electrical Review ”, our associate
journal, reached its eightieth birthday
in November, having first appeared in
1872 as the Telegraphic Fournal and
FElectrical Review., We were naturally
interested to see that in 1888 it devoted
five pages to an abstract of Hertz’ paper
“On the Speed of Diffusion of Electro-
Dynamic Actions.”

Practical Electrician’s Pocket Book.—
The 1953 edition of this useful annual
has now been issued. New chapters
include those on fibreglass, power-
factor correction and time switches,
while the section on interference sup-

pression has been revised. Odhams
Press, Ss.

FROM ABROAD

Audio  Fair, N.Y.—British audio

equipment exhibited at the Audio Fair
held in New York from October 29th
to November 1st included Leak ampli-
fiers, Garrard record changers and pick-
ups, Wharfedale speakers and Hartley
speakers, amplifiers and  pickups.
G. A. DBriggs (Wharfedale), H. A.
Hartley and H. J. Leak were present
at the show.

U.S. Electronics Conference.—Liter-
ature from a representative Cross-
section of American manufacturers who
exhibited at the recent National Elec-
tronics Conference in Chicago has been
secured by the Board of Trade and is
available on loan for a maximum of
10 days to firms in this country. It
can be seen at Room 7172, Board of
Trade, Horse Guards Avenue, London,
S.W.1, where a copy of the exhibition
catalogue is also available.

French Television.—It would appear
from the review in La Télévision
Frangaise of the second French Tele-
vision Exhibition, recently held in Paris,
that the demand for large screens is
much greater in France than in this
country. The author states that 36cm
(14-in) tubes are obsolescent; the
majority of receivers using 17- to 24-
inch tubes. With the greater number
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of lines (819 compared with our 405)
it is, of course; possible to have much
larger pictures without over-emphasis
of the line structure.

German Radio Show, which was to
have been held in Dusseldorf Ilast
August and was postponed until Feb-
ruary, has now been further postponed
until the late summer—August 29th-
September 6th. .

Aden-U.S.A. Radio-telephone.—Th
recently opened Cable & Wireless
radio-telephone link between Aden and
the U.S.A. is transmitted via Nairobi
and the United Kingdom.

Cable & Wireless has extended its
radio-telephone network in the Far East
through its international network station
at Hong Kong. The most recent addi-
tions are Macao, Formosa and the
Philippines, which arc now inter-con-
nected through Hong Kong.

EXPORTS

Siam’s first two television transmit-
ters, and incidentally the receivers for
the initial demonstrations, are to bc
provided by British manufacturers. A
Marconi transmitter and its associated
studio equipment was installed at
Chulalongkorn University, Bangkok, for
the recent Constitution Fair. The
second transmitter is to be brought into
use by the middle of the year. They
will operate on 625 lines. English Elec-
tric 16-in mretal-tube receivers are being
used.

British Television Equipment is also
to be used in the Munich and Hambuyg
studios of the Nordwestdeutscher Rund-
funk and the Munich studios of the
Bayerische Rundfunk. Cameras and
associated equipment have been ordered
from Pye.

Underwater Television equipment
has been ordered from Marconi’s by a
Belgrade shipping company for dock
and harbour inspection work in Yugo-
slavia’s Adriatic ports.

American Show.—Participation in the
radio engineering show, which is being
held in New York under the auspices
of the Institute of Radio Engineers
from March 23rd-26th, is recommended
by the Board of Trade to U.K. radio
and electronic manufacturers, particu-
larly those with distribution arrange-
ments in the United States. Further
information is obtainable from the
organizers Clapp & Polliak, 341.
Madison Avenue, New York, U.S.A.

NEW ADDRESSES

Elliott Brothers (London), Ltd., have
transferred their Birmingham branch
office to 181, Corporation Street, Bir-
mingham, 4 (Tel.: Central 8313). The
new office is the sales and service centre
for the Midlands.

Telcon in Manchester.—The Tele-
graph Construction and Maintenance
Co. has opened a branch office at 43,
Fountain Street, Manchester, 2 (Tel.:
Central 0758).

Another Factory at Wandsworth has
been acquired bv Mullard Equipment,
Ltd. The older factory in Brathway
Road now houses the engineering de-
velopment departments, and in the new
building in Garratt Lane, London,
S.W.18, are the main assembly and
production lines and the administration
and service departments,
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An extension now being made to the
factory of Arcolectric, Ltd.,, at West
Molesey, Surrey, will increase the total
floor space to nearly 18,000 sq. ft.

Valve Division of the Marconiphone

-Ce. has been transferred from Hayes to

London. The new address is:—
E.M.I. Sales & Service, Ltd.,, Valve
Division, 3, Stanhope Street, London,
N.W.! (Tel. Euston 8051).

Hall Electric, Ltd., exporters of
valves, had amongst the 80 guests at
a * house-warming > party at their new
premises, representatives of the Austra-
lian, Belgian, Pakistan and Netherlands
governments. Their new address is
Haltron House, 49-55, Lisson Grove,
London, N.W.l (Tel.: Ambassador
1041).

MEETINGS

Institution of Electrical Engineers

Radio Section.—“An Improved Scan-
ning Electron Microscope for Opaque
Specimens,” by D. McMullan, M.A,, on
January 6th. (Joint meeting with the
Measurements Section.)

“ printed and Potted Electronic Cir-
cuits,” by G. W. A, Dummer, M.BEE,
and D. L. Johnston, B.Sc. (Eng.), on
January l4th,

Discussion on ‘ The Relative Merits
of Harmonic and Intermodulation
Measurements for Assessing Distortion
in Audio Equipment,” opener E. W.
Berth-Jones, on January 26th.

The above meetings will be held at
5.30 at Savoy Place, London, W.C.2.

North-Eastern Radio Group.— High-
Gain D.C. Amplifiers,” by K. Kandiah
and D. E. Brown at 6.15 on January 5th
at King’s College, Newcastle-on-'"T'yne.

North Midland Centre— Electronic
Telephone Exchanges,” by T. H.
Flowers, M.B.E., B.Sc,, at 6.30 on Janu-
ary 6th at the B.E.A, 1, Whitehall
Road, Leeds.

North-Western Radio Group.—" The
Nervous System as a Communication
Network” by J. A. V. Bates, MAA,
M.B., B.Chir,, at 6.30 on January 7th
at the Engineers’ Club, Albert Square,
Manchester.

South  Midland  Centre. — * Post-
Graduate Activities in Electrical Engin-
eering”’ by W. J. Gibbs, M.Sc. (Eng.),
D. Edmundson, B.Sc.,, R. G. A. Dim-
mick, B.Sc. and G. S. C. Lucas, O.B.E,,
at 6.0 on January 5th. -

Discussion on “ The Co-ordination of
Technical and Practical Training,” at
6.0 on January 29th,

Both the South Midland meetings will
be held at the James Watt Memorial
Instituts, Great Charles Street, Birming-
ham,

South Midland Radio Group.—"* Elec-
tronic Telephone Exchanges,” by T. H.
Flowers, M.B.E., B.Sc,, at 6.0 on Janu-
ary 26th at the James Watt Memorial
Institute, Great Charles Street, Birming-
ham.

Rugby Sub-Centre. — “ Television
Programme Origination: the Engineer-
ing Technique,” by D, C. Birkinshaw,
M.B.E., M.A,, at 6.30, on January 13th
aAt the Rugby College of Technology and

rts.

Southern  Centre. — © Post-Graduate
Activities in Electrical Engineering,” by
W. J. Gibbs, M.Sc. (Eng.), D. Edmund-
son, B.Sc.: R, G. A. Dimmick, B.Sc. and
G. S. C. Lucas, O.B.E,, at 6.30 on Janu-
ary 21st at the University, Southamp-
ton.
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Oxford District.—“ The Trend of
Technical Education,” by J. H. Brookes,
M.A, at 7.0 on January l4th, at 37,
George Street, Oxford.

British Institution of Radio Engineers

London  Section.—“ The  Modern
Single-Layer Selenium Photocell,” by
G. Veszi, Ph.D., at 6.30 on January 5th
at the London School of Hygiene and
Tropical Medicine, Keppel Street, Lon-
don, W.C.1.

Scottish Section.—Programme of tech-
nical films at 7.0 on January 8th at the
Institution of Engineers and Ship-
builders, Glasgow.

West Midlands Section. — “ The
Search for Bandwidth Economy in Tele-
vision,” by D, A. Bell, M.A,, B.Sc.,, at
7.15 on January 27th at the Wolver-
hampton and Staffordshire Technical
College, Wulfruna Street, Wolverhamp-
ton.

Merseyside Section.—* Design  and
Application of Quartz Crystals,” by R.
A, Spears, AMBritLRE., at 7.0 on
January 15th at the Electricity Service
Centre, Whitechapel, Liverpool,

North-Eastern  Section. — “ Hearing
Aids,” by R. A. Bull, B.Sc. (Eng.), at
6.0 on January 14th at the Neville Hall,
Westgate Road, Newcastle-on-Tyne.

Television Society
London.—* An Introduction to the

Sine-squared Pulse,” by C. J. Hunt and
E. W. Elliot (G.E.C. Research Labora-

tories) at 7.0 on January 8th at-
164, Shaftesbury Avenue, London,
w.C.2

North-Western Centre.—* Design and
Production of Commercial Television
Receivers ” by J. H. Johnson (Cossor)
at 7.30 on January 28th at the College
of Technology, Sackville Street, Man-
chester, 1.

British Kinematograph Society

Television Division.—“The Use of
Film in Television Production,” by lan
Atkins, at 7.15 on January 28th at the
Gaumont-British Theatre, Film House.
Wardour Street, London, W.1.

British Sound Recording Association

London.—* Some Physiological Fac-
tors in Quality Appreciation” by E. A.
Vetter at 7.0 on January 23rd at the
Royal Society of Arts, John Adam
Street, London, W.C.2.

Portsmouth Centre. — Members’
evening at 7.15 on January 15th at
the Central Library, Guildhall, Ports-
mouth.

Manchester Centre.—" Some Aspects
of Tape Recording in the Home and
Office,” by E. R. Friedlander.
M.Brit LR.E,, D. R. Tasker and H.
Turner at 7.30 on January 26th at the
Engineers’ Club, Albert Square, Man-
chester.

Institute of Physics

North-Eastern Branch.—* Progress_in
Pure and Applied Ultrasonics,” by Dr.
E. G. Richardson, F.Inst.P. (University
of Durham), at 6.15 on January i4th at
King’s College, Newcastle-on-Tyne.

Electronics Group.—* The Electronic
Theory of Valency,” by Professor C. A.
Coulson, F.R.S. (University of Oxford),
at 5.30 on January 13th at 47, Belgrave
Square, London, S.W.1,

Radio Society of Great Britain

“ Single Sideband Transmissions,” by
R. H. Hammans (G2IG), at 6.30 on
January 30th at The Institution of Elec-
mc(al ngineers, Savoy Place, London,
w.C.2.
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Friction-driven Loudspeaker

Flectro-mechanical

Amplification

Without Valves

A conventional re-entrant horn is used in the G.N.T. loudspeaker, and components are all housed inside the sealed back.

designed a loudspeaker which made use of the

very considerable attractive forces which exist
between a metal surface and some feebly conducting
substances—for example, agate—when a potential
difference is established between them. The device
created considerable interest at the time,' and by the
standards then current it performed well, but was
inclined to be temperamental and dependent not only
on the quality of the natural agate but also on
humidity.

A much wider range of artificially produced partially
conducting substances is available nowadays and
Rahbek has recently developed a process of deposit-
ing coatings which give a performance sufficiently
reliable for use in a loudspeaker designed for public
address purposes.

The principle of operation of this instrument is
essentially the same as that of the original, and is
illustrated in the accompanying diagram. A flexible
metal band B is attached at one end to the centre of
an aluminium diaphragm D and is held in contact
with a rotating cylinder C, coated with the partially
conducting medium, by means of the spring S. When
a p.d. is applied between the cylinder and the band a
considerable pull is applied to the diaphragm—of the
order of 0.5kg, in current designs, for an initial voltage
of 50. A polarizing voltage is necessary not only to
allow positive and negative excursions from a mean
position under the influence of a fluctuating force
which is essentially unidirectional, but also to work on
a part of the characteristic which is reasonably
straight, since the force varies approximately as the

OVER thirty years ago Johnson and Rahbek

'See for example Wireless World Vol. IX (1921), pp. 225, 256.
289 and 311
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cube of the applied voltage. Modulation is applied
from a carbon microphone through the medium of a
step-up transformer. :

No valve amplification is necessary and the primary
source of energy need not be electrical. In the new
G.N.T. loudspeaker, shown in the accompanying
photographs, provision is made to turn the cylinder
by hand in an emergency—or as a normal method of
operation where mains supplies or battery charging
facilities are not available. The control current can be
generated by a small internal dynamo driven by the
handle, or may be supplied from quite small dry
batteries. In the latter case loudspeakers will give full
acoustic power output for a consumption of less than

The cohesive forces
N which exist between a
conductor and some
types of semi-con-
ductor, when a poten-
tial difference is
established  between
them, are exploited in
the loudspeaker prin-
ciple described origin-
ally by johnsen and
Rahbeck.

L.e
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Details of the driving mechanism. Ais a mechanical servo mechanism for controlling
contact area between band B and semi-conducting coating of cylinder C.  The
surface is cleaned by rotating mops E. F are the mechanically operated vibrator
contacts, G is the d.c. driving motor and S the band tension spring.

4+ watt; only 0.ImA from a 494-volt polarizing battery
and 100mA from a 4%-volt microphone battery. In this
model a centrifugal switch is provided to connect the
batteries only when the handle is being turned.

Two other types are available in both of which the
cylinder is driven through gearing by a permanent-
magnet d.c. motor. When operated from an accumu-
lator, the power consumption is 15-20 watts and the
polarizing and microphone voltages are derived from
a mechanically operated vibrator unit. On a.c. mains

a transformer and rectifier supplies
" the current for the motor.

Finally there is a hand-driven
model in which a generator similar
in design to the driving motors sup-
plies 60 volts for the microphone
and polarizing circuits.

To prevent damage to the dia-
phragm the mean frictional force is
controlled by a mechanical servo
system associated with the epi-
cyclic gearing between the primary
drive and the cylinder. A spring-
loaded arm on which the “planet”
wheels are pivoted is used as the
anchorage for the band tension
spring and by altering its angle auto-
matically adjusts the area in contact
with the cylinder to give a constant
torque, and hence a constant mean
pull on the diaphragm.

All the equipment is contained in
a sealed chamber behind the re-
entrant horn, and the whole unit is
mounted on a tripod with a universal head, which
may be clamped by a single lever.

The power output is comparable with amplifier-
driven loudspeakers of similar size, and speech has an
incisive quality which is the essence of high
intelligibility.

The makers are the Great Northern Telegraph
Company, 4 Sydhavns Plads, Copenhagen SV, Den-
mark, whose London address is 5 St. Helens Place,
E.C3.

BOOKS RECEIVED

Filter Design Data for Communication Engineers by
J. H. Mole, Ph.D., AM.ILE.E. Deals primarily with
Zobel-type filters and supplements basic theory with
formulze and charts designed to reduce the labour of
computation. Pp. 252; Figs. 127. E. & F. N. Spon Ltd..
22 Henrietta Street, London, W.C.2. Price 63s.

Les Filtres Electriques by Pierre David. Third revised
edition of a general survey of the principles of filter design.
Published under the auspices of the Centre National
d’Etudes des Telecommunications. Pp. 192; Figs. 142.
Gauthier-Villars, 55 Quai des Grandes-Augustus, Paris 6.
Price 2,500fr.

Electrical Instruments and Measurements by W.
Alexander, M.Sc.,, M.LE.E. Theory, construction and use
of instruments used primarily for power supply and in-
stallation testing. Pp. 352; Figs. 112. Cleaver-Hume
Press Ltd., 42A South Audley Street, London, W.1. Price
12s 6d.

Dictionnaire Anglais-Francais (des terms relatifs a
I’electrotechnique, ’electronique et aux applications con-
nexes), by H. Piraux. *“One-way” dictionary giving
French equivalents of English and American terms used
in radio, acoustics, optics, nuclear physics and many tog-
nate subjects, with an appendix of conversion tables.
Pp. 296. Editions Eyrolle, 61. Boulevard St. Germain,
Paris V. Price 1,850 fr.

Television*Engineers’ Servicing Manual, Edited by E.
Molloy and W. F. Poole, Assoc. Brit. LR.E. General notes
on servicing and installation, and detailed servicing data
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on typical British television receivers by twenty-nine
makers. Pp. 654 +x; Figs. 425. George Newnes, Ltd.,
Tower House, Southampton Street, London, W.C.2.
Price 42s.

Radio Engineers’ Servicing Manual. Edited by E.
Molloy and W. F. Poole, Assoc. Brit.I.LR.E. Introduction
to radio receiver servicing with a detailed survey of
representative post-war models by thirty-two British
manufacturers. Pp. 760; Figs. 585. George Newnes,
};td., Tower House, Southampton Street, London, W.C.2.
rice 42s.

Thermionic Vacuum Tubes, by W. H. Aldous, B.Sc,,
D.I.C, AMIEE, and Sir Edward Appleton, F.R.S.
Completely revised sixth edition of a monograph on the
internal action of valves and their use as circuit elements,
written primarily for students of general physics or elec-
trical engineering with an extensive bibliography. Pp.
160 +vii; Figs. 98. Methuen & Co., Ltd., 36, Essex
Street, London, W.C.2. Price 9s 6d.

The Television Annual for 1953. Edited by Kenneth
Bailey. Background information on television pro-
grammes and personalities. Pp. 160; Half-tones 116.
Odhg:ims Press Ltd., 96 Long Acre, London, W.C.2. Price
9s 6d.

Fundamentals of Radio Communications, by Abraham
Sheingold. Wide survey of principles and methods used
in sound broadcasting, television, fascimile, multiplex
systems, radar and loran. Pp. 442 +v; Figs. 332, Mac-
millan & Co., Ltd., St. Martin’s Street, London, W.C.2.
Price 40s.
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serve mankind

Communications . . . across the wastes of man. For over 50 years the Company which

MARCONI’S WIRELESS

desert and ocean, and through impassable
swamps and jungles . . . were largely unsolved
until Marconi invented the miracle of radio.
At one stroke he substituted ease for difficulty,
and opened up a new era in the history of
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Marconi founded has made communications
its business. Its experience in this field is
unique. If you have a communications
problem of any sort, anywhere, Marconi
engineers are entirely at your service.
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GAS-TIGHT HYPERLOY AF. TRANSFORMERS AND CHOKES

The widely-used HYPERLOY range of over 10 Soeclfications is now available in ;
hermeticallysealed containers, capabe of withstanding the most rigorous mw
climatic congitioas. =

Also available m si ¢ ing balanced hum-
cancelling windings for . the lowest hum:| without recourse to
expensisz mumetal screens.

138 SLCANE STREET . LONDON, S.W.I. . SLOane 22 4-5

THIS VALUABLE
BOOK

which details the wide range of Engineering and
Commercial courses of modern training offered
by E.M.l. Institutes — the only Postal College
which is part of @ world-wide Industrial Organisation.

Courses include training for :

ity and Guilds Grouped Certificates in Telecommunications ; A.M. Britk.
L.A.E. Examination, Radio Amateur’s Licence, Radio & Television Servicing
Dertificates, General Radio and Television Courses, Radar, Sound Recording,

gte. Also Coarses in all other branches of Engineering.
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! E.M.L. Institutes, Dept. 16,
43 Grove Park Road, Chiswick, London, ¥W.4.
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~ Resonance Curves

Some Things the Textbooks

Don’t Always Explain

is that one begins at the beginning and goes on

to the end; then one knows that subject.

Like most popular ideas, it is wide of the mark. There

is so much in almost any subject that on that

plan one wouldn’t be able to see the wood for the

trees. It is better to tackle it first in very broad out-

line. In a first book, the subject should be simplified,

with all the small detail left out. That is all right so

long as one realizes that it 7s simplified, and does not

imagine that one “ knows it all.” Having absorbed

an elementary book, one can

a go over the subject again in a

more advanced book, to fill in
the detail.

r The subject in mind, of

b course, is radio. And how-
ever simple and elementary the
book, one thing it is bound to
include is resonance. But the
elementary book simplifies the
matter, and if its exposition is
taken as the whole truth there
may be some confusion when
one comes up against the big-
ger textbooks. Series and
parallel resonance, for in-
stance ; the trouble is that
either one may be led to sup-
pose that they are quite
different things, or alter-
natively one may be puzzled
to understand why, if they are
basically the same, the fre-
quencies of series and parallel
resonance seem to be different.

First of all, shall we recapitulate the kind of infor-
mation about resonance that one can expect in an
elementary book ? If it is any good at all it will have
already explained how capacitance and inductance
impede alternating currents, and that the amount of
their impedance is called reactance, and that the
amount of inductive reactance is 27fL and capacitive
reactance 1/2=fC. It will also have explained that
reactance is reckoned in ohms, like resistance, but
that whereas the e.m.f. needed to drive a current
through resistance is in phase with that current, the
e.m.f. to drive current through an inductive reactance
is a quarter of a cycle (or 90°) ahead of the current,
and the e.m.f. to drive current through a capacitive
reactance is quarter of a cycle behind the current.
So if there are both inductive and capacitive reactances
in series, carrying the same current, the voltages
across them are two quarters of a cycle (or 180°) out
of phase. The total voltage is therefore not the sum
of the two (as it would be if they were resistances) but

F I YHE popular idea of learning a subject, I suppose,

. [o
Ts
I~
d

Fig. 1. Simple series
tuning circuit.  Reson-
ance (meaning maximum
current | for a given
e.m.f. E and resistance r)
occurs when the react-
ances of L and C are
equal.
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the difference. So if inductive reactance is reckoned
as positive, capacitive reactance is negative, and the
total reactance is equal to the difference between the
two. If they both happen to be present in equal
quantities, the difference is of course nil, and the
circuit as a whole behaves as if it had no reactance at
all. When an e.m.f. is applied the current is limited
only by the resistance, so if the resistance is small the
current is large. The large current passing through
the two reactances causes large and equal (but opposite)
voltages across them, and it is possible for these
voltages to be many times greater than the e.m.f.
applied—a very useful thing in radio receivers,
particularly as voltages of other frequencies are not
magnified to this extent, because at other frequencies
the reactances are not equal. One has only to look
at the formulz given above to see that rising frequency
increases the inductive reactance and decreases the
capacitive reactance. And of course vice versa. The
condition for greatest current—resonance—is found
by making the two reactances equal :

1
I =_—
2xf. 2/ C
from which, by applying the processes of simple
arithmetic, one arrives at the well-known formula

1
==

274/LC
The little r at the foot of f is to show that this is not
just any frequency but the particular one that causes
resonance.

The explanation in any given elementary book
may be quite a lot different from this ; for one thing,
1 hope for your sake it would be presented in a form
more easily taken in than my very condensed recap.
But it would have to amount to the same thing.
Just to clinch the matter, here in Fig. 1 is the con-
ventional way of showing a series tuned circuit, in
which E stands for the applied alternating e.m.f.,
and r is the series resistance of the whole circuit at
the frequency of E. In most practical tuned circuits
r is mainly the resistance of the coil that provides the
inductance L ; the part that represents the capacitor
loss is usually so small that in a simple study it is
neglected. 1, as usual, stands for the current; and
V is the voitage across C. At resonance there is an
equal voltage across L, but one can’t actually get at
it because L is mixed up with r; the voltage across

b
t. a

Fig. 2. Vector diagram showing the relative potentials of
a, b, ¢, and d in Fig. | at resonance and the relative phases
of the voltages between them.
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the coil is the one between 2 and ¢. V/E at resonance
is the voltage magnification.

Seeing that I is alternating, it may look a little silly
to have an arrow alongside pointing in one direction,
but this (like the letters a—d) is to link up with the
vector diagram, Fig. 2. This may not be the sort of
vector diagram you have been taught, but I think it
has sufficient advantages to be worth knowing ; the
advantages and method of use are explained in the
February, 1951, issue, pages 61 to 65. Fig. 2 shows
that at the instant when the current is flowing in the
direction of the arrow in Fig. 1 the voltage from d to
¢ (V,,) is in phase with it, and so is the voltage V,,,
which is the voltage applied to r, reckoned from g to
b via d and ¢. The voltage applied to L is V,. (in the
direction of the current, via a and d) and Fig. 2
shows that it leads the current by 90°. The equal
V.. against the current (i.e., through L itself) is
the voltage generated in L by the current. Fig. 2
also shows that V,. = V., so it represents the
condition of resonance.

Conventional Curve

The elementary book may not venture on any kind
of vector diagram, but it will certainly contain some-
thing like Fig. 3. This, I hardly need say, is what is
commonly called a resonance curve, showing that
in Fig. 1 the current reaches a peak at the frequency
f. which makes V,, and V,; equal and opposite,
because this leaves the whole of E free to drive current
through r. At zero frequency there can be no current,
for then C has an infinite impedance. And at fre-
quencies much greater than f, the impedance of L
is very high and is only slightly offset by the small
high-frequency impedance of C. So the general
shape at least of Fig. 3 is easy to explain and under-
stand without any recondite vectors or mathematics.

In practice one is more interested in voltages than
currents. The voltage across any impedance is of
course equal to the impedance multiplied by the
current passing through it—assuming no e.m.f. is
being generated within it. Now although the same
current passes through L and C in Fig. 1, it is only at
resonance that their impedances are the same, so
at all frequencies other than f, the voltages across
L and C are different, and therefore the shapes of
their resonance curves must be different. Fig. 4
shows curves calculated for a particular tuning
circuit, in which L = 199xH, C = 199pF, and
r=200Q. It is oniy fair to say that these curves
are rather artificial ; first, because r (which incorporates
all the r.f. losses as well as the actual resistance of
the wire) certainly would not remain the same at all
frequencies from 0 to 1,600 kc/s. Assuming, as we
do, that it is 200Q at f,, however, it wouldn’t actually
make much difference to the curves even if it did

differ as much at other frequencies as it would in-

Fig. 3. Typical re-
sonance curve. The
fact that this is only
one of many reson-
ance curves that
can be drawn for a
given tuning circuit
is  not  always
realized.

practice. Secondly, as I have just said, one can’t get
at V, —the voltage across L. V,—the voltage across
the coil, assuming E is generated outside the coil—
is so little different from V,, that it couldn’t be shown
clearly ; V,, is “at right angles’’ to V,. so doesn’t
add much to it—see Fig. 2, where the distance from
a to ¢ is almost the same as from & to ¢. If E is
generated within the coil, as it would be if the coil
were inductively coupled to the signal source, the
terminals of the coil would be a and d, the same as
for the capacitor, so in this case the voltage across the
coil would obviously have to be the same as across
the capacitor. From now on, references to voltage
curves will mean voltage across C, unless stated
otherwise.

The thing about Fig. 4 that is most likely to startle
people who are still at the elementary book stage—
that is, if it shows up on the reduced scale of the
printed copy—is that the peak of the voltage curve is
not at f. ! Although the difference in the positions
of the peaks is small there is no doubt that there s
a difference. And in practice resonance is nearly
always located by the voltage peak, not the current
peak. It may seem rank heresy to say that the
frequency of resonance, as normally observed in a
pure and simple series tuning circuit, is not 1/2=+/LC,
but there it is. Moreover, since the voltage peak
at this apparent resonant frequency is higher than
at the theoretical f,, the voltage magnification is
higher than Q! It is well known that magnification
and Q are not quite the same when L is complicated
by self-capacitance, but that they differ even in this
ideal case may come as something of a shock.

To reassure any readers who feel that their founda-
tions are giving way, I will remind them that the
discrepancy needs a fairly large-scale diagram to
show it clearly, even though the tuning circuit under
consideration has an exceptionally low Q—5 to be
exact. In any typical tuning circuit Q would be
50 or more, and the discrepancy—which varies
inversely as the square of Q—would be utterly
negligible. Still, even though the speck of dust may
be invisible to the naked eye, the thought of it existing
where immaculate cleanliness was expected may be
disturbing to the scrupulous mind. So the first thing
to remember is that ideal simplicity and perfection
of resonance—f, = 1/2»+/LC, X, = X, phase differ-
ence between voltage and current = 0, total circuit
impedance = r, V/E = Q, and all that—applies only
to the simple series circuit (Fig. 1) and curren:
maximum. Voltage maximum occurs at a different
frequency, though the difference is negligible unless
Q is abnormally low, so this particular discrepancy
does not affect the practical use of a Q-meter. It is
otherwise if the series circuit is complicated by
parallel paths, as it always is in practice. Some of
these, such as leakage across C, are usually negligible ;
but self-capacitance, which can fairly well be repre-
sented as a small lump of capacitance between a and
¢ in Fig. 1, is often not. I dealt with this particular
problem in the July, 1949, issue, so will not repeat
the details now, but only point it out as something
extra that has to be taken into account in practical
resonance calculations.

We had better take a last wistful glance at Figs.
1—3 before passing on, for nothing else is so sweetly
simple. What makes series current resonance so
ideal is that the frequency at which it happens is not
affected at all by the value of r. When the whole
circuit resistance is reckoned as a simple series element
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.ne curves in Figs. 5 and 7. Right: Fig. 5.

,‘” three different resonance curves obtained by varying frequency.
Current and voltage curves for the series tuned circuit shown in Fig. 4.

All refer to the same series circuit (shown inset),

.a by keeping the frequency at 800 kc/s and varying the capacitance.

like this it makes no difference how much of it is
considered to belong to L and how much to C. If
you are thinking that Fig. 3 falls short of perfection
because it is unsymmetrical, you must remember
that it is really the frequency scale that is unsym-
metrical. The proper figure to set against 1,600
(which is twice f,) is not 0 but 400 (which is half £,).
This can be done by using a logarithmic frequency
scale, and then the current curve is perfectly
symmetrical.

The case illustrated in Fig. 4—voltage against
varying frequency—is far from being the only other
kind, but it is a particularly unpleasant one mathe-
matically. I will spare you the gruesome details and
only quote one of the results—the frequency of
apparent resonance, which we can call f/,, is given by

1 re
LC 2L:
This is the same as for f,, except for the addition—or
rather subtraction—of r2/2L.2. There is no need to
try to remember this, but it may be interesting to
compare with the corresponding formula in the next
case, which is the type of resonance curve obtained
when f is kept constant and C varied.

This is illustrated in Fig. 5, which for ease of
comparison refers to the same particular circuit as
Fig. 4. The current has a very similar shape, except
that it is rather broader ; in fact, within about 10%
of resonance it is almost exactly twice as broad.
But it is not symmetrical, even with a logarithmic
scale of C. Being a series current curve, it has its
peak dead on f,= 1/2#+/LC, and there is no question
of difference between magnification and Q. Because
the frequency is kept constant, the reactance of L
is constant, and so is r (even in practice), and there-
fore the voltage across the coil is exactly proportional
to the current. So the I curve will do as a V,.
curve. But of course we shall need a separate V,,
curve because C and consequently its reactance is
varying. This voltage curve shows a more pronounced
off-current-resonance peak than in Fig. 4, and it
rises noticeably higher. But it is not something
to be shunned on that account. It is a most interest~
ing curve. For one thing, on a linear scale of C it is
perfectly symmetrical. Thar being so, if C, and C,
are the capacitances at any pair of points on the two

W= (2nf") =
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slopes where the voltage is equal, their average,
31 (C, + C,), is the capacitance at apparent resonance
C’,. It can be found more exactly in this way than
by trying to decide which is really the top of a rather
flat peak. What is more important, the true Q (not
the magnification) can be found from these capaci-
tance readings. The simplest calculation is when they
are taken at the two points where the voltage is
1/4/2 or 70.7% of the peak voltage, for in that case

Q= G ¢ G

C, —C,

This is actually one of the commonest and most
reliable methods of measuring Q. As a matter of
fact the same formula applies to the current curve,
but current is usually less convenient to observe, and
if there is any parallel resistance it causes complica-
tions, which it does not in the voltage case. Another
difference—obvious in Fig. 5—is that the capacitance
at the peak of the current curve is not the average
of the two equal-current capacitances.

The fact that the current curve conforms to the
equal-reactance or f, = 1/2n/LC or «® =1/LC
condition for resonance means that the voltage curve
does not, for although the frequency is the same for
both, the capacitance at apparent resonance is not.
The relationship is, in fact,

B 1 r?
T LC L

»

2
(<)

so the “ discrepancy ” to subtract from the normal
1/LC is twice as much as in the frequency-variation
case. There is an interesting thing about this formula,
but the meaning of it will be clearer later on.

" g a
\” ey
N\ gleee—" @

Fig. 6. The dotted lines show how the vector diagram of
Fig. 2, which relates to the condition at the current peak in
Fig. 5, is affected by altering the capacitance to reach the
voltage peak in Fig. 5. The current, which is necessarily
in phase with albl, is no longer in phase with the e.m.f.,
represented by rhe vector dc,
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The vector diagram for this condition, assuming
that the e.m.f. E is the same as before, is shown dotted
in Fig. 6. The voltages across L and C are necessarily
at right angles to the voltage across r, which is neces-
sarily in phase with the current; but C is smaller
than at current resonance so the voltage across it
must be greater than that across L—hence the dis-
tortion of the rectangle, and the phase difference
between e.m.f. (V,.) and current. Note that the
voltage across C, now represented by a’d, is greater
than before (ad), but Fig. 6 shows clearly that the
difference is small if Q (= cb/ba) is large.

Varying the Inductance

There is obviously one more case in this series-
circuit series—variable L. 1t isn’t a very important
one for practical purposes, but it is pleasantly simple,
because the most readily observable curve—voltage
across C—peaks at w® = 1/LC, and there is no
difference between Q and magnification. This is
because both C and frequency are constant, so the
capacitive reactance is constant and the voltage curve
is the same as the current curve. It is perfectly
symmetrical (Fig. 7) and the Q-finding method
described for Fig. 5 holds good, with the additional
simplification that the apparent resonance is the
true resonance. The V,. curve, shown dotted, is
of theoretical interest only, and has an apparent
resonance to one side of the true.

And now we have to go through everything again
with the parallel resonant circuit. As usually treated,
this is a good deal more complicated than the series
circuit, for while L. and C are reckoned as being in
parallel the resistance is still reckoned as being in
series (Fig. 8), so the arrangement is really neither

Fig. 7.
for the series tuned circuit shown in

Current and voltage curves

Fig. 4, obtained by keeping the
frequency at 800 k¢, s and varying the

inductance.
r

Fig. 8. Tuned circuit with L and C

in parallel in the path of a constant

current |, the resistances of L and C
T being represented by ry, and rc
1 series with them.

one thing nor the other.« With

the question about how muc

belongs to L and how much to? %

is to assume r. =0, which cel‘x-%
number of variables to the same (3

does correspond fairly closely w'e %¢
facts, but there is still a difficulty « <,
Does it remain correct to reckon that\,“\’{P 06
means f, = 1/2=4/LC? <

to a resistance, with current in phase W"‘
Nor is either of them the frequency at w
voltage is obtained, with constant current anc
frequency. The zero-phase condition does
coincide with resonance observed as the peak
with varying C or L.

The neatest way to dodge these awkward suy
mentary questions is the one I wrote about in
April, 1952, issue. All the answers that we ha
already worked out for the series circuit can be use.
again for the parallel circuit, simply by giving the
order “ Operation Dual.”” On this word of command,
the following exchange places :

Series and Parallel

E and 1

R and G
L and C
X and B
Z and Y

Instead of the constant e.m.f. E in Fig. 1 working
through L, C, and r all in series, we have a constant
current I in Fig. 9 working through C, L, and G all
in parallel. In place of the maximum current, through
purely resistive impedance, and therefore with zero
phase angle, which was the mark of true resonance,
there now is maximum voltage, across purely con-
ductive admittance, and therefore again with zero
phase angle. Just as it didn’t matter in Fig. 1 how
much of the resistance belonged to L and how much
to C, because they were in series and just added up
to one r, so in Fig. 9 the separate conductances of
C and L are in parallel and just add up to one G.
This G, like r in Fig. 1, is relatively small in normal
tuning circuits, so the resistance of the circuit,
R, = 1/G, is normally very large. Just in case you
are thinking this sounds too easy, and are wondering
where the complications mentioned in connection
with Fig. 8 have vanished to, I would remind you that,
for any given circuit, L in Fig. 9 is not quite the same
as in Fig. 8. (Nor, unless r. = 0, are the Cs exactly
the same.) If you have a sealed box with two terminals
connecting to any arrangement whatever of linear
resistances and reactances, you have no way of finding
out at any one frequency the values and arrangement
of the actual circuit elements in the box, but you can
measure the impedance and phase angle of the thing
as a whole, and you can express this as one resistance
and one reactance in series or (with different values)
in parallel. Given one pair of values, you can convert
to the other pair by using these standard formulm :

R2+ X/ R& + X,
Rp = R-]—‘ X,, = X‘—T
R . R*X
R, = 220 X, = 500
C X, R,z + X,?

€ 2

where of course “ p” stands for parallel and “s”
for series. Using these formula, you soon find that
a reactance in series with a relatively very small

WIRELESS WORLD, JANUARY 1953

wwWwW americanradiohistorv com



Fig. 9. The calculation of Fig. 8 at
any given frequency is greatly eased
by representing the whole resistance C L
as a parallel conductance G, L and C
i

in this case being the equivalent
parallel values. The circuit is then

the ** dual *" of Fig. I.
resistance is equivalent to almost the same reactance
in parallel with a relatively very large resistance.

Now you remember I said it was interesting that
the capacitance giving voltage resonance across itself
in a series circuit with constant frequency /27
could be calculated by the equation

1 r?

- LC Lt
Well, if you use the series-to-parallel conversion given
above to convert L. and r in this equation (which are
series values) to their parallel equivalents, you find
that it reduces to

2

W

_ 1
T L,C

which is the same thing as our normal f = 1/2»/LC.
In other words, the normal resonant frequency form-
ula, in which resistance plays no visible part, holds
good for parallel circuits as well as series circuits,
provided that the L and C in it are parallel values
I say resistance plays no wisible part, but of course
if the circuit is actually made up as in Fig. 8 the
resistance does play a hidden hand by causing a differ-
ence between the values of L in Fig. 8 and L in Fig. 9.
The usual formula for parallel resonance (which is
the same as that for series voltage resonance with
capacitance variation) does bring in resistance, but
that is because it is based on Fig. 8, not Fig. 9.

Why should it be based on Fig. 8, seeing that all
the facts and formulz relating to the completely
parallel arrangement of Fig. 9 are identical in form
with those that have been found for the completely
series arrangement of Fig. 1? The reason is that
unfortunately for calculations the physical nature
of a tuned circuit is much more like Fig. 8 than
Fig. 9. That, of course, is still only an approxi-
mation. A better imitation can be made up by putting
in both series and parallel resistance—but the effect
on the mathematics is highly discouraging. And
even then the paper circuit wouldn’t act quite like
the real one, particularly if frequency varied, because
resistance varies quite a lot with frequency.

So at this late stage I am not going to go through
all the combinations of the parallel circuit, but leave
it fcr anyone who is sufficiently interested to work
them out from the given series set by duality. After
all, the elementary book is quite right in saying that
ordinarily the effects of resistance on the frequency
of resonance and the shape of the resonance curve
are small enough to be neglected. The trouble is
that one gets so used to neglecting resistance effects
that when the odd occasion turns up in which Q is
very small one is likely to forget that the well-known
rules are only approximations and be led far astray.
Or even if one is aware of the danger there is some
difficulty in finding a book that gives information
on low-Q resonant circuits reasonably clearly and
concisely. So I shall just finish with a summary :-

2

w
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(1) The relationship between f, L, and C at
resonance, and the shape of the resonance curve,
depend on which of these is varied in order to obtain
the curve, and on which voltage or current is observed,
and whether L, C, and resistance are in series or
parallel or a combmatlon of both. Resonance is
regarded as maximum (or minimum) voltage or
current ; with parallel resonance, this does not go
along with zero phase angle. .

(2) The normal relationship at resonance is in-
ductive reactance (2nfL) equal to capacitive reactance
1,27fC), a relationship that can be expressed alter-
natively as «* = 1/LC or f = 1/2»y/LC. This
applies exactly to series current resonance, Fig. 1 (and
therefore also to C-voltage when L is varied) ; and
to parallel voltage resonance if all the circuit resistance
can be reckoned as in parallel, Fig. 9—but this is not a
practical condition except when C—(assumed free from
resistance) is the variable.

(3) Series C-voltage resonance with variable C also
conforms to the normal relationship #f L is the
equivalent parallel value. For any given series value
of L., this depends on the series resistance r; so if the
series value is used (either for series or parallel C
voltage resonance) the normal equation is altered to
w? = 1/LC — ry/L%

(4) Series C-voltage resonance occurs at a different
frequency still when frequency is the variable, the
relationship being w? = 1/LC — r?/2L.2

(5) The simple formula Q = (C, 4 Cy)/(C, — C,) is
useful in measuring Q, C, and C, being the values of
C at the two points where the voltage at resonance is
divided by 4/2. This applies to series or parallel C
voltage resonance, which occurs at C = }(C, + C,).
Q can also be measured by varying f, the formula
(which is theoretically not exact but is quite good
enough for nearly all purposes) being Q = f/(f; — f)-

(6) Even when boiled down to these main facts it
all sounds appallingly complicated, so the final com-
forting reminder is that with typical values of Q—50
or more—the error due to using the normal formula
(f, = 17274/ LC) for everything would seldom be more
than 1 in tens of thousands. Where Q is low, you are
safe in sticking to current resonance in the simple
series circuit, to whi¢h the normal formula applies,

Since writing the above I have seen the Army
Handbook of Line Communications, Volume I, in
which the various resonance conditions are set out
most clearly and comprehensively on pages 227-230.
Incidentally, in this book resonance is defined ex-
clusively as the “condition of zero phase difference
between e.m.f. and current.

BRITISIH TELEVISION
THE 80 or more papers presented at the Convention
on the British Contribution to Television, organized by
the Radio Section of the L.E.E. last April, are being pub-
lished in four special issues of the Proceedings of the
Institution—Part IIIA, numbers 17-20. The first issue,
No. 17, covers the opening session, the papers cn
the hlstory of television and programme origination
and summaries of all the papers presented at the Con-
vention. It costs £1. No. 18 includes the papers and
discussions on _stations, propagation and point-to-point
transmission, No. 19 on receiving equipment and No. 2U
on industrial television and general system aspects. These¢

cost 15s each. The complete set (800 pp) costs £3 3s.

33

(e v Bt W . e——



NETTING

By H. B, DENT®

Shared Frequency Svstem  of

Radio Communicalion

radio communications is thought to have its

origin in Army signal circles, the principle be-
ing that all fixed and mobile stations in a particular
group send and receive on the same frequency. Group
in this connection does not refer, of course, to any
recognized formation, but merely to a random collec-
tion of stations.

Needless to say, the saving in radio frequencies can
be very considerable, especially when a large number
of groups are operating over the same terrain, but most
important of all, the working frequency of any group
can readily be changed if it is causing interference to,
or is being interfered with by, other services.

Another advantage of the scheme is that any station
in a group can call any other in the same group in the
knowledge that the station will not ‘be listening on
some other frequency.

r I YHE expression “net” or “netting ” as applied to

Control of Nets

The weakness of the scheme is that, as no more than
normal precautions are usually taken to stabilize the
frequency of transmitters and receivers, there is a risk
that stations may drift away from the working fre-
quency if too long a time elapses between transmis-
sions. In practice this is a remote possibility, as most
nets of this kind have a master or controlling station
whose duty it is, among other things, to keep a check
on conditions and make co-ordinating transmissions
periodically during quiet periods.

This type of radio net is a very flexible one, as it
can change frequency at will, bring in other stations
as required, deflect some to other duties, or disperse

NETTING SWITCH

A switch tosition is provided on the control panel of the
Panda PRI20Y amateur transmitter for ** netting ',

the net and allow each station to operate independently.

Certain mobile systems, such as police, fire, taxi and
business radio, while operating on fixed frequencies,
do not as a rule adopt the single frequency system of
operation; moreover, they are tied to a particular
frequency by quartz crystal control of transmitters and
receivers and by licence restrictions in some cases.
These services are all in the v.h.f. bands, whereas the
nets we refer to here are to be found in the h.f. bands
up to and including 160 metres.

Amateur Nets

One reason for bringing up the subject here is that
the netting system of operation is widely used by
amateurs not only in this country but in many parts of
the world. Anyone possessing a receiver with a so-
called trawler band covering about 100-200 metres will
frequently encounter amateur nets on 160 metres,
especially on Sunday mornings, while with a good
communications set overseas nets can be found in
most amateur bands receivable in this country, but
in particular in the 80-metre one. ILocal nets use
telephony as a rule but long-distant stations partici-
pating often employ telegraphy.

Some idea of the world-wide extent of amateur
radio nets can be gauged by the fact that the well-
known American amateur journal Q.S.T., publish a
radio net directory giving details of nets on all frequen-
cies from 1.8 Mc/s to 145 Mc/s.

In order to participate satisfactorily in a radio net
special provision has to, or should, be made, and this
generally takes the form of an arrangement of the
transmitter switching to enable the master oscillator,
or VFO, to be switched on while receiving and its
frequency adjusted exactly to that of the received
station.

The master oscillator is used as a BFO to hetero-
dyne the distant station’s carrier, but in this case its
frequency is set for zero beat. This requires that very
little signal be injected into the receiver from the VFO
as the received signal must not be swamped-and any
of the message wiped out by excessively strong local
oscillations. '

Very effective screening of both transmitter and re-
ceiver is necessary, and it is also essential to avoid
radiation from the aerial of the VFO signal. The
screening problem should not be a particularly difficult
one, as it is becoming more and more necessary for
amateur transmitters to be well screened and filtered
to prevent radiation of harmonics likely to interfere
with television. Such TVI-proof transmitters will
easily modified for netting operations, one switch
marked “ Net” being the only additional item required
in most cases.

*Amateur radio station G2MC.
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By H. STIBBE,*
AM.Brit.I.R. L.

Superhet Oscillators

Part 2—How

will be clear that the tuning capacitor is a very

susceptible component in the oscillator circuit,
and that attention must be given to its mechanical
design and mounting. The two main requirements
are rigidity of the frame, stator and rotor assembly,
and a minimum of asymmetry in the rotor and stator
spacing. :

Practical experience has shown that airberne
mechanical excitation of the tuning capacitor almost
never occurs. The main paths for the transmission
of mechanical vibraticns are (a) via the leads to the
capacitor, (b) via the chassis, and (c) via the drive to
the capacitor.

Rigid leads should never be used for connection
to the stator and rotor assemblies. The leads should
be as flaccid as possible and just slightly longer than
the shortest distance between their points of con-
nection. Leads of the type used for connection to
the speech coils of loudspeakers are eminently suit-
able. Alternatively, leads with only a few strands,
covered with a thin wall of p.v.c. Narrow strips of
copper foil have also been used successfully by the
author.

In order to isolate the tuning capacitor from chassis
vibrations a flexible suspension is required. . This
can be achieved with soft rubber or p.v.c. grommets,
or metal springs. Rubber grommets are perhaps the
most popular because of their cheapness and
simplicity. However, they must be used with care,
for if the screws securing the tuning capacitor to the
chassis compress the grommets considerably, they
then afford little or no flexible support for the
capacitor, as in Fig. 5, and may be virtually useless.
The chassis vibrations, with this attempted support,
may be carried to the capacitor via the now hard
grommet and the securing screw. (Only one securing
screw and grommet are shown for clarity.)

Fig. 6 (a) shows a screw which is suitable for
securing the capacitor without severely compressing
the grommet. Dimension “A” should be about
0.001in less than the inside diameter of the grommet,
and dimension “B” should be about 0.00lin greater
than the height of the uncompressed grommet. The
hole in the chassis into which the grommet is placed
is made about 0.00lin greater in diameter than the
outside diameter of the grommet at its waist.

Fig. 6 shows this screw, in conjunction with a
grommet, securing a capacitor to the chassis (at one
point). The clearances between the shoulders of the
screw (at either end of its waist) and the inside of
the grommet, and between the face of the screw under
its head and the lower face of the grommet, have

I '\ROM the discussion in Part 1 last month it
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it Can be Cured

been exaggerated for clarity. The only compression
of the grommet is by the weight of the tuning
capacitor. The screw does not touch the grommet,
so that most of the chassis vibrations are absorbed
by the upper portion of the grommet. For the same
volume of rubber, a grommet with a waist placed
asymmetrically between its faces, and positioned in
the chassis hole with the thicker portion of rubber
between the chassis and the tuning capacitor, affords
better protection than a grommet with the waist
placed symmetrically between the faces.
~ The practical difficulties with this type of mount-
ing in production are the large tolerances on the
Somlngl dimensions of the grommet. If dimension
A” 1s made 0.00lin less than the lower tolerance
of the inside diameter of the grommet, and if dimen-
sion “B” is made 0.00lin greater than the upper
tolerance of the height of the grommet, then with
grommets having adverse tolerances the tuning
capacitor can wobble on the mounting, which is
dangerous in transport and gives tuning backlash.
The dimensions of the screw have to be a compromise
between the grommet tolerances. Then, with a
grommet which fouls the outside of the screw, this
occurs at only a small portion at each end; the com-
pression between the screw head, the chassis and the

www americanradiohistorv com

* Bush Radio, formerly Philips Electrical (Mitcham Wourks).

TUNING CAPACITOR'
FIXING BRACKET

Fig. 5. How grommets
can be used as flexible
supports to isolate the
tuning capacitor from
chassis vibrations.

CHASSIS

WASHER

Fig. 6. At (a) is a type of screw which will not compress
the grommet ; (b) shows how it is used in conjunction with
the grommet.

TUNING CAPACITOR
* FIXING BRACKET

35

[ —



tuning capacitor with the worst-fitting grommet will
be far less than that of the mounting of Fig. 5.

A disadvantage of rubber grommets is the harden-
ing which occurs after a period of time in tropical
climates.

When the tuning capacitor is mounted on rubber
or p.v.c. grommets, it is important to provide a good
r.f. earth connection, as the grommets are, of course,
insulators. It was for this purpose that the author
used copper foil leads: owing to their rectangular
cross-section their r.f. resistance at frequencies of the
order of 15-20Mc/s was much lower than that of
stranded wire leads. Their use increased the oscil-
lator grid current by approximately 30 per cent on
that obtained with stranded wire leads.

Spring Wire Mounting

An interesting method of mounting the tuning
capacitor, developed by Philips of Eindhoven, is with
two specially shaped springs made of piano wire.
Each spring, as shown in Fig. 7, acts as a pair of
flexible feet, the lower ends of which are secured
by screws to the chassis; the upper ends are screwed
into the sides of the'tuning capacitor mounting plate.
In assembly, the springs are screwed to the mount-
ing plate, and when the assembly is placed on the
chassis the screws securing the loops at the lower ends
of the four feet should all be capable of being aligned
simultaneously with the four holes in the chassis.
Thus the springs can be screwed to the chassis with-
out distortion, and provide the tuning capacitor with
a resilient mounting. The resonant frequency of the
mounting is below 30c/s, so that no appreciable

LOOPS FOR SCREWS
INTO SIDES OF
CAPACITOR MOUNTING
PLATE

/

e

/

LOOPS FOR SCREWS

INTO CHASSIS —
T

/

SLOT FOR SCREW
INTO FRONT OR REAR OF
CAPACITOR MOUNTING
PLATE

Fig. 7. Flexible spring support made of piano wire. Two
are needed for mounting a tuning capacitor.

SCREWS SECYRING
SPRINGS TO
CAPACITOR MOUNTING
AT

PLATE

MOUNTING PLATE

SCREWS
SECURING
SPRINGS TO
CHASSIS

e
SPRINGS

Fig. 8. Top view showing how a tuning capacitor is mounted
on twn of the springs in Fig. 7.
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energy at frequencies which are reproduced efficiently
by the speaker can be transmitted by the mounting.
A plan view of a typical mounting of this tvpe is
shown in Fig. §.

If a taut wire or cord drive compresses the flexible
mounting of the tuning capacitor, whether it be by
means of grommets or any other method, much of
the intended protection of the mounting may be
destroyed. When the drive wire (or cord) enters and
leaves the drum on the capacitor spindle on different
tangents, as in Fig. 9 (a), the tension in the wire
from both sides of the drum will exert a force on
the capacitor in the direction of the arrow, and this
force will compress the grommets or other mounting.
If, however, the wire enters and leaves the drum on
any common tangent, as in (b), the resultant of the
two tensions can serve only to turn the drum until
the tensions become equal in magnitude, and no
distortion of the mounting will be caused.

With any form of flexible mounting the torque of
the tuning capacitor should be as small as possible,
or the capacitor may move on its mounting before the
spindle turns, thus causing tuning backlash.

Assuming appropriate precautions have been taken
with the tuning capacitor, attention must be paid to
other components in or physically near the oscillator
circuit. Fixed capacitors should be soldered into the
circuit with the shortest of leads. It may be necessary
to use flaccid leads of the type mentioned above for
wiring to the more susceptible components, e.g., grid
and/or anode coupling capacitors. A moderately
heavy lead may be “dressed ” against a very trouble-
some component in order to prevent it from vibrating,
but this method must be used with care and reserve,
or more harm than good may result.

In bandspread receivers two popular methods of
achieving the bandspreading are (a) connecting a fixed
capacitor in series with each section of the tuning
capacitor, and (b) using a tuning capacitor with only
a few rotor and stator plates, so that it has a smail
maximum capacitance and the minimum capacitance
remains almost unchanged.

With the first method, the capacitor in series with
the oscillator section of the tuning capacitor may be
very susceptible to vibration (thus altering its capaci-
tance to earth), particularly if its value is small com-
pared with the capacitance of the tuning capacitor.
Whether either of these two methods of bandspreading
are used, the wiring and components near the oscil-
lator circuit become more critical (vibration of the
latter may alter the capacitance to earth of some
nearby component in the oscillator circuit) because
the total circuit capacitance may be smaller at a given
frequency than without bandspreading, and the
change in this capacitance required to produce any
given change in frequency will be smaller. Compo-
nents in the oscillator circuit, other than the tuning
capacitor, when taking part in the production of micro-
phony often cause a microphonic howl of the order of
100-200 c/s.

The oscillator valve, almost always combined with
the frequency changer in domestic receivers, is, of
course, very susceptible to microphony, as vibration
of the electrodes, particularly the grid and the cathode,
will cause changes in the input (or output) capacitance.
This danger is well realized by valve manufacturers
and designers, who try to make them as sturdy as’
possible. Nevertheless, trouble is sometimes experi-
enced, and the usual cure (or palliative) is to mount
the valveholder on uncompressed grommets, in a
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somewhat similar manner to the tuning capacitor. If
the valveholder has a centre earthing contact, this
should be earthed with a flaccid lead, again as with the
tuning capacitor,

The chassis of the receiver should be mounted in
the cabinet on uncompressed grommets in order to
minimize transfer of mechanical vibrations from the
cabinet to the chassis.

The cabinet should, if the cost allows, be made of
wood. If, however, a moulded cabinet is used, it
should not be thinner than -%in at the thinnest part,
or large-amplitude vibrations may be set up in it. It
should be thickened up where possible, and the pro-
vision of webs may prove to be an advantage.

The holes in the cabinet for the controls should be
a good clearance on the spindles, or the latter may by-
pass, to some extent, the rubber mounting of the
chassis to the cabinet.

The author was engaged for over a year on the pre-
production development of a bandspread double
superheterodyne (in the Philips laboratories at
Mitcham) which proved to have such a remarkable
freedom from microphony that it is thought to be
worth mentioning here.

This receiver had eight bandspread ranges, each
with a frequency coverage of 500 kc/s; these were the
normal short-wave broadcast bands of 11, 13, 16, 19,
25, 31, 41 and 49 metres. The essence of achieving
freedom from microphony was in having a first local
oscillator with a fixed frequency (one frequency for
each band). Tuning was accomplished by ganging
the first if. and the second oscillator circuits and
tuning them simultaneously. (The aerial and r.f. cir-
cuits were fixed-tuned on each band, and were wide-
band circuits.) As the first i.f. tuned from 2.75Mc/s
to 3.25Mc/s and the second oscillator frequency was
452kc/s below this, it was quite easy to prevent micro-
phony in the second oscillator circuit. Also, as the
first oscillator had a fixed frequency and the ganged
tuning capacitor was not included in this circuit, a
compact layout and short leads on the fixed tuning
capacitors were all that were necessary to prevent
microphony occurring here.

Production receivers were capable of producing an
output, on the bandspread ranges, of 6 watts in a high-
efficiency speaker (5 per cent efficiency) without micro-
phony occurring.

This was a very elegant but also very expensive
solution to the problem of microphony on the short-
wave bands.

Microphony-Free Output

In order to know the degree of freedom from micro-
phony which a receiver possesses, a measurement may
be made of the “microphony-free output.,” At any
given frequency, this is the output which a receiver
will produce, at a given level of input signal and
modulation depth, without microphony occurring. At
any slightly higher output than this microphony will
be produced. .

In order to make the measurement, the signal
generator must be placed somewhere acoustically re-
mote from the receiver, so that the output from the
loudspeaker cannot affect the frequency of the signal
generator in just the same manner as it does its own
oscillator when microphony occurs. The measure-
ment is made at a high level of output from the signal
generator because the larger the steady voltage at the
output of the detector the larger is the variation of
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Fig. 9. Drum on the tuning capacitor spindle with drive
wire entering and leaving on (a) different tangents and
(b) @ common tangent.

Fo)

this voltage when frequency modulation ef the oscil-
lator is produced. An output level of 1-5mV is suit-
able.

First, the modulation is switched on in the signal
generator in order to identify the signal when the re-
ceiver is tuned to it. Then the receiver is tuned to
the signal from the generator and the modulation is
switched off. The volume control of the receiver is
then advanced, and the tuning control is rocked
slowly on either side of the correct tuning point.
Eventually microphony will start, and at this point the
volume control is not advanced any farther.

The tuning control is then adjusted to the most
susceptible position on one side of the correct tuning
point which gives the worst microphony. On one side
of the correct tuning position microphony is generally
worse than on the other side, and the worst side has
to be determined by experiment. The volume control
is then turned back slowly until the microphony just
ceases. The tuning control is readjusted on either side
of the correct tuning position until microphony just
commences again, and the volume control is once more
turned back until this just ceases.

This process is continued until on readjustment of
the tuning control no microphony will occur, At this
last position, the cabinet should be tapped lightly and
the volume control adjusted carefully with the receiver
tuned to the most susceptible position, until a position
of the volume control is found where a light tap on
the cabinet will start a soft microphonic howl which
will just die away, and where, if the control is advanced
the slightest bit farther, a tap on the cabinet will start
a microphonic how! which will gradually build up and
eventually be sustained.

With the controls in the positions so determined, the
modulation is switched on (30 per cent modulation
depth), and the tuning control is then readjusted until
an output power meter indicates maximum output.
-This output is called the “microphony-free output”
of the receiver. As the measurement is a rather deli-
cate one and requires some degree of personal skill, it
is better, even when some experience has been gained,
to repeat it two or three times and calculate the mean
of the measurements, With care the “spread” of the
measurements on any one receiver will not exceed
1-2 db.

If the microphony-free output is found to be of the
order ‘of the output of the receiver for 10 per cent
distortion, the modulation depth on the signal
generator should be reset to 10 per cent, the output
re-measured, and this new output multiplied by nine
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(since power is proportional to the square of the
voltage across a resistance). A well-designed receiver
should be capable of producing a microphony-free
output upwards of twice the output which the set can
provide at 10 per cent distortion. On the face of
things, this may make the measurement appear to be
an artificial one. However, it only means that if a
receiver can produce more than its output for 10 per
cent distortion free of microphony when receiving a
signal modulated to a depth of 30 per cent, then it
can produce undistorted (so-called) output free of
microphony when the signal is modulated to a depth
lower than 30 per cent, because in this condition the
volume control must be advanced farther to produce
any given output than when the modulation depth is
30 per cent.

If the measured microphony-free output of a
receiver is not large enough, it will be necessary to trace
the troublesome component(s). Suppose a howl of
the order of 2 or 3kc/s is produced; suspicion will
probably fall on the tuning capacitor. In order to
determine whether this is the culprit, its oscillator
section shouid be disconnected and in its place a fixed
capacitor with short leads in parallel with a trimmer
substituted. If the leads are short these components
cannot vibrate, and will be above suspicion. The
receiver is then tuned to the signal by means of the
trimmer, with the rotor of the tuning capacitor left
in its original position, so that the aerial and/or r.f.
circuits are not detuned. If microphony at the pre-
viously measured output level does not now occur,
then the tuning capacitor was definitely playing a part
in producing the microphony originally encountered.
If, however, the microphony still persists at the same
level, then the trouble is probably in the oscillator
valve.

Let us assume that the microphony has disappeared.
The mounting of the tuning capacitor and its drive
must be carefully examined in order to determine a
suitable remedy. On no account should the plates
of the tuning capacitor be stroked or tapped to find
out whether it is microphonic as this practice may
seriously upset the ganging. If the capacitor is found
to be taking part in producing the microphony it may
be re-connected to the oscillator, and the drive wire
removed. If microphony again disappears, the mount-
ing has been cleared, and either the drive wire is
transferring the mechanical vibrations or it is com-
pressing the mounting. Again suitable remedies will
have to be found, working on the principles already
described.

Low frequency (100-200c/s) howl, as mentioned
previously, is often due to components other than the
tuning capacitor vibrating in the oscillator circuit.
These may be checked by adjusting the volume con-
trol to the position where microphony does not quite
occur and then tapping the various components in turn
lightly, until one is found which produces an output
from the speaker of the same frequency as the howl at
the threshold level.

This may be confirmed by advancing the volume
control until microphony just occurs, then holding the
suspected component still with an insulated stick and
noting whether this stops the microphony or not.
This must be done with great care, for if the extra
capacitance added into the oscillator circuit by the
stick should detune the oscillator, the microphony may
cease. The slope of the if. response curve at the new
i.f. produce by the detuning may be smaller and the
microphony may cease purely on this account, thus
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giving the false impression to the unwary that the
faulty component has been located.

In order to achieve a sufficiently high microphony-
free output, it may often be necessary to cure several
sources. As each one in turn is cleared, another one
causes trouble at a slightly higher level.

Consistency of microphony-free output in produc-
tion can be achieved only by eliminating as many
sources as possible, for the level at which each source
produces microphony varies widely over a number of
receivers of the same type because of the randomness
of the individual causes.

At least six, and preferably more, receivers of any
one type made under production conditions should be
capable of giving 2-3 db more than the output required
in production before it is considered that the design is
a safe one from the point of view of microphony.

Thanks are due to T. E. Goldup, MILEE. a
director of Mullard, for his kind permission to
describe certain desngns originated in the Philips group
of companies.

Short-wave Conditions

Predictions for January

THE full-line curves given here indicate the highest
frequencies likely to be usable at any time of the day or
night for reliable communications over four long-distance
paths from this country during January.

Broken-line curves give the highest frequencies that will
sustain a partial service throughout the same period.
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By adding the Clix range
of radio, television and elec-
tronic components to its exist-
ing list of products The Edison
Swan Electric Co., Ltd. is able
to offer an improved com-
ponents service to the radio
industry. Future enquiries and
orders for these products, and
others in the Ediswan range,

will be welcomed.

United

for better

Radio., Television
& Electronie
component

service

THE EDISON SWAN ELECTRIC COMPANY LIMITED

155 Charing Cross

Road, London, W.C.2, and branches

Member of the A.E.I. Group of Companies
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THE

WESTON
E772

Super Sensitive
Analyser

No 10. Multi-Range Testing Instruments

Best known of all instruments for the testing and servicing
of radio and television equipment is undoubtedly the Weston
Model E.772 Analyser, a first-class portable instrument with
a sensitivity of 20,000 ohms per volt on all D.C. ranges and
1,000 ohms per volt on all A.C. ranges. The additional
features’ of wide range coverage, robust construction and
simplicity in operation contribute.toward making the E.772
ideal also for Jaboratory and research work. Full details of
this instrument and also of the Model 5.75—a Test Set
covering 53 ranges—will gladly be supplied on request.

e e— e
SANGAMO WESTON LIMITED - ENFIELD. MIDDLESEX

TELEPHONE : ENFIELD 3434 (6 lines) and 1242 (4 lines). GRAMS : SANWEST, ENFIELD

Branches : Landon Office : St. Georges Court, New Oxford Stree:, W.C.I, Telephone : CHAncery 4971.

GLASGOW  MANCHESTER  NEWCASTLE  LEEDS  LIVERPOOL WOLVERHAMPTON ~ NOTTINGHAM  BRISTOL = SOUTHAMPTON BRIGHTON
Central Centraf Newecastle Leeds Central Wolverhampton Nottingham Bristol Southampton Brighton
6208. 7904 26867 30867 0230 21912 42403 21781 3328 28497

~ TRUVOX
Y ays As %{1 Flafm /
EQUIPMENT

Profitable P.A. business is built upon a reputation for reliability which can
only be based on the dependability of your equipment, That is why it pays
to use only TRUUVOX, the reproducers that have had reliability built into
them for a gquarter of a century.

TRUVOX PRESSURE
TYPE DRIVING UNITS

Senior and Junior model; have a power handling T EF X
capacity of IS and 10 watts respectively and RUSVPOEKKERSLE

provide a substantially linear response from {75

. . . Senior models give a substantially linear response
to 10,000 c.p.s. The Senior model is available 4 v 2

from 250 to 8,000 c.p.s. with a peak handling

ROLA CELESTION LTD,

Whofesale enquiries to—Truvox Ltd., Exhibition Grounds, Wembley, Middx. (WEM 1212}

with built-in tropicalised multi-ratio transformer,
a noteworthy feature much appreciated by sound
engineers.

For Full Details Write to :

‘Phone: Emberbrook 3402.6,

FERRY WORKS, SUMMER

capacity of 8 to 10 watts whilst Junior models
range from 350 to 8.000 c.p.s. with 6 to 8 watts
peak handling capacity. Either can be supplied
with built-in transformer. Completely weather-
proofed and designed to withstand prolonged
exposure and vibration.

ROAD, THAMES DITTON, SURREY
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“Surplus™ Relays

Methods of Construction and Operating

Principles of Post Office Types

ECAUSE it is the most easily obtained, atten-

tion will be given mainly to the Post Office type

3000 relay which, owing to its general robust-
ness and reliability, has been adopted as a standard
on Post Office telephone equipment. This relay
(Fig. 1) is assembled from six main component parts,
the core, the coil, the yoke, the buffer block, the
spring sets and contacts, and the armature.

The core consists of a rod of Swedish soft iron (or
sometimes nickel iron), on to which is wound the
coil. It is enlarged at one end to reduce the magnetic
reluctance of the circuit between the pole face and
armature, and turned down and threaded 2 B.A. at
the other to provide a means of fixing the completed
coil to the yoke.

The coil (Fig. 2) is wound on a fibre bobbin or a
sleeve of paper fitted around the core, and may com-
prise up to four windings. They are terminated on
tags affixed to the lower coil cheek and the number
fitted depends upon the number of windings. In
Post Office practice these tags, of which there are a
maximum of five, are designated “a,” “b,” “¢,” “d”
and “e,” reading from left to right, with the relay
contacts uppermost.

For single-wound coils, tags “a” and “e” arc
provided; “a” being the start of the winding. For
double-wound coils, tags “a” and “b” are one wind-
ing and tags “d> and “e” the other. Tags “a™ and
“d™ are the start of the windings. For triple-wound

ARMATURE ARMATURE
SECURING SCREW
e N
FIXED RESIOUAL — @ T st
STUD
BUFFER
LOCK
CONTACT
oIl —— = ASSEMBLY
._—//

L)
T

COIL NUT

YOKE — [[

Fig. 1. General view of complete Post Office type 3000 relay.
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coils, all five tags are provided: “a” and “c” are
the start of two coils and “b” their common finish.
Tags “d” and ““e” are a separate winding. For
quadruple-wound coils, all five tags are provided:
“a,” “b,” “c” and “d” are the start of the coils
and “e” their common finish.

The maximum dissipation of the coil is six watts,
while the coil resistances vary over the range 0.1¢!
to 80,000%2. For normal work, where marginal opera-
tion in series is not required, coil resistances between
about 200¢! and 2,000 will be suitable and voltages
between 12V and 50V will give satisfactory operation.
The standard voltage on the main Post Office auto-
matic exchanges is 50V, with variations of between
46V and 52V.

It is, of course, possible to rewind the relay coil

* Sound Di&usiun Ltd,

Fig. 2. The coil of the type 3000 relay, with (a) 4-in toe
slug, (b)y I-in heel slug.

Fig. 3. Side view of the yoke of the relay (see Fig. 1).
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to a different resistance, but for details of this the
reader must be referred to the brief treatment given
. in standard telephony textbooks or to the Post Office
graphs and data sheets, if these are available.!

The yoke (Fig. 3) consists of an L-shaped piece of
soft iron machined to a knife edge on the longer arm
around which pivots the armature. In the shorter
arm are provided a 2 B.A. clearance hole for fixing
the coil and two tapped 4 B.A. holes for fixing the
relay. In the longer arm are the fixing holes for the
spring sets and buffer block, which are all either
tapped or clearance 6 B.A. holes. A 7 B.A. tapped
hole is provided in the knife edge for securing the
armature by means of a special spring loaded screw.

The buffer block (Fig. 4) is a white synthetic block,
provided with steps at intervals, against which rest
the projections from the non-moving springs. This
block is manufactured in various sizes, with various
spacings between steps to accommodate the contact
assemblies.

There are four types of contact assemblies found on
relays, and they are : —

(1) “Make” spring set, Fig. 5 (a), which consists
of two springs, one fixed and one moving.

(2) “Break” spring set, Fig. 5 (b), which also con-
sists of two springs, but the one at the top of the pile
is the moving one, as opposed to the one nearest the
armature on the “make ” set.

(3) “Changeover” spring set, Fig. 5 (c), which
consists of two springs resting against the block and
a centre moving spring that makes contact with the
spring nearest the armature when the relay is inopera-
tive.

(4) “ Make-before-break” spring set, Fig. 5 (d),
which consists of two fixed and one centre moving
spring. The fixed springs are of standard length, but
the lower one has a set in it to enable it to make
contact with the upper fixed spring when the relay
is inoperative. The centre spring, which is consider-
ably shorter, does not normally
make contact.

The contacts themselves are
made in three different metals,
Silver is the usual material, while
tungsten is used for controlling
circuits carrying currents of up
to five or more amperes. Plati-
num contacts are always found in
circuits that possess considerable
inductance, such as uniselector
magnet circuits, where there is a
danger of arcing and damage to
the contacts when the circuit is
interrupted.  Their high cost
makes them unsuitable for general
use and they are consequently only rarely found. They
are identifiable by a “v” notch cut in the top of each
spring.

Both the silver and tungsten contacts (tungsten is
now being replaced by an alloy which is easier to fix
to the contact springs) are manufactured in various
current ratings, but it is usual to employ tungsten
contacts for heavy current control as they are generally
cheaper than silver ones of comparable rating.

The springs themselves, which are nickel silver,
are either 12 or 14 mils thick. A label on the top
front coil cheek indicates the thickness, a white label
indicating 14-mil springs and a green label 12-mil
springs. A red label is sometimes found and it indi-

“Telephony,” Vel. 2, Herbert and Proctor, p. 132 ez seq.

Fig. 4. The buffer
block (see Fig. I).
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cates a special purpose assembly. The author has
several relays of this type and the component springs
of the “make” sets are of different thicknesses.
These relays were probably used for impulsing, where
the back spring could be made heavier to reduce
contact bounce and subsequent sparking.

On Post Office type 3000 relays the maximum
number of standard springs that can be accommo-
dated on each side of the buffer block is nine, with a
spacing between adjacent springs of between 55 and
60 mils.

When the relay is inoperative the tension on the
moving springs should lift the fixed “break” springs
a sufficient distance to allow daylight to be just visible
between the block and spring. As the relay operates
the “break ” springs should return to the block and
the “make” springs should be lifted just clear. This
gap is usually of the order of about 8 mils, but a relay
is considered to be correctly adjusted if this narrow
strip of light can be seen.

The adjustment procedure is therefore to tension
all the fixed springs against the block, and then to
tension all the moving springs so that they just lift
the “break” springs from the block. Finally the
travel of the armature should be checked so that the
“make” springs are lifted clear when the relay
operates. The block pressure that a 14-mil spring
should be adjusted to is between 16 and 20 grams,
while for a 12-mil spring it is between 11 and 15
grams.

Operation in Two Steps

Certain applications call for a relay with some con-
tacts that will operate earlier than the remainder. This
is achieved by arranging that the contacts nearest the
yoke can exert only slight pressure on the armature
and that the remainder of the contacts cannot exert
pressure until after the first contacts have operated.
These contacts are referred to as “x” contacts.

By suitably shortening the lifting pins of the con-
tacts at the top of the pile (the end remote from the
yoke) they may be made to operate after the remainder
of the assembly. Contacts so arranged are referred to
as “y” contacts. '

By careful spring tensioning it is possible to arrange
for the relay to operate in two steps; half closing on
the first step and operating the “x” contacts and
fully closing on the second step and operating the
remainder of the assembly. An arrangement whereby
the relay operates in two steps is not permitted in
telephone equipment, for ‘it is a marginal condition
of operation which could not be sustained over long
periods.

It will be opportune to add a word here regarding
the remaking of relay contact assemblies. A relay looks
a very simple thing to assemble, but unless one has a
large and varied selection of parts from which to
choose it is by far the wisest plan to refrain from
attempting, for it is a job that calls for experience and
skill if the relay is to operate satisfactorily.

The armature (Fig. 6) is L-shaped with a “v” bend
designed to enable it to pivot around the knife edge
of the yoke without binding. The portions of the
armature that make contact with the spring pins, are
provided with Caramot bushes which should be
squarely aligned with these pins.

For applications where the relay is required to func-
tion consistently under widely varying operating
currents the cross-sectional area of the armature is
reduced, and as a result the magnetic reluctance of
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(a) (b) (c) (d)

Fig. 5. Diagrammatic sketch of four types of contact
assemblies : (a) **make '’ spring set, (b) ** break '’ set,
(c) ‘‘changeover’ set, (d) ‘ make-before-break ™ set.

this part becomes very high and saturation of the
magnetic circuit is achieved at low values of ampere-
turns. These isthmus armatures, as they are termed
(Fig. 6 (b)), are used on the impulsing relays of certain
types of automatic telephone exchange systems: where
absence of impulse distortion is essential under
varying conditions of subscribers’ line circuit,

The gap between the relay coil and armature with
the relay operated is termed the residual gap, and is
normally fixed by means of a stud of phosphor bronze
either 4, 12 or 20 mils thick riveted to the armature.
For certain applications where stringent limits are
imposed on the speeds of operation and release, this
stud is replaced by an adjustable screw and lock nut.

The adjustment of this gap, and of the residual air
gap has considerable effect upon the timing of the
relay, due regard being given to the adjustment of the
armature travel when increasing the air gap. The
armature travel is standardized at 31 mils for a normal
relay, as measured between the pole face and the
underside of the residual stud. For relays fitted with
“x” contacts it is increased to 43 mils.

The problem of spark quench does not often be-
come acute when controlling standard relays, but it
is possible that the controlling contacts of inductive
circuits carrying heavy currents may be badly damaged
or even welded together by arcing when the circuit is
interrupted.

The voltages induced in telephone circuits by
dialling could reach a value of about a thousand volts
if steps were not taken to reduce them. The voltage
is prevented from rising above 200 volts by the shunt
spring assembly of the dial which shunts the impuls-
ing springs with a 2-pF capacitor in series with the
26-2 winding of the induction coil on the subscriber’s
instrument.

To prevent arcing occuring and damaging the con-
trolling relay contacts of a selector magnet circuit, a
2-uF capacitor in series with a 100-(2 resistor are firted
across uniselector magnet coils. In addition, the con-
trolling relay contacts are always platinum, which has
a high melting point and renders them less liable to
damage by arcing than silver contacts.” For relays, a
resistor equal to, or slightly in excess of, the coil
resistance shunted across the coil is usually sufficient
to damp any sparking that may occur. It should be
remembered that in addition to increasing the current
consumption of the circuit, this resistor will also tend
to delay the release of the relay.

An extra non-inductive winding is sometimes found
in relay coils, and may be either connected internally
across the coil to provide spark quench or terminated
as a separate winding. It is made non-inductive by
the wire being first doubled in half then wound on to

the core with the folded end innermost as an ordinary
~
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single winding. The single ends are terminated on
separate tags .or paralleled across the main winding.
As there is no true start to such a winding it is
virtually non-inductive. The existence of such a wind-
ing is indicated by the letters N.I. after the appropriate
coil resistance figure.

Although the current through the coil ceases to flow
the instant the circuit is interrupted, the magnetic flux
will take different times to die away depending on the
size of the residual air gap. If this is large, the flux
will rapidly die away to a value that will allow the
release of the relay. If it is small the flux will take an
appreciable time to decay and the release of the relay
will be delayed. The releasing times for normal relays
range between 10 and 30 milliseconds.

These delay times may be appreciably increased by
the use of solid copper slugs positioned at the heel or toz
of the coil; three standard sizes of slug are in use, %in,
lin and 14in. The effect of these slugs depends on the
fact that a current will be induced in the slug when the
circuit is completed or interrupted. In accordance with
Lenz’s Law the sense of this induced current will be
to oppose the main current flow when switching on and
to aid it when switching off. The effect of this induced
flux on the delay is therefore dependent upon two
factors, (a) the direction of the flux (opposing or
aiding), and (b) the position of the slug on the coil.
If the slug is at the heel end of the coil, Fig. 2 (b),
provided there is an ample margin of ampere-turns
on the coil the flux through the coil and slug, although
in opposition, can have little or no effect on the
operating time of the relay. A slug positioned at the
toe end of the coil, Fig. 2 (a), will prevent the opera-
tion of the relay until after the induced flux has died
away.

On interrupting the circuit, the induced currents in
the slug will tend to maintain the flux in the same
direction as the coil and so retain the armature
attracted until after the induced currents have died
away. As there is no opposing flux, the effect will be
the same whether the slug is at the heel or toe end of
the coil, and with a small residual and light spring
tensions it is possible to obtain releasing delays of
up to 500 milliseconds. This compares with the
operating delay of 150 milliseconds which is the maxi-
mum obtainable with the slug at the toe end, a large
residual air gap and heavy spring tension.

These delays may be produced by other means
without resorting to slugged coils: for fast operation
and slow release, by arranging that the relay will short
circuit its second winding on operation; for slow
operation and fast release, by arranging that the relay
will remove a short circuit across its second winding
on operation.

Other Relays

Turning now to other types of relays, the Post Office
type 600 is virtually a smaller and cheaper version of
the type 3000 relay described above. The maximum
number of coil tags is four, while the number of

Fig. 6. Two types of
armature, (a) standard
type, (b) isthmus type
with adjustable
residual gap.
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springs that can be accommodated on each side of the
buffer block is limited to six. The residual air gap,
which is fixed, is in three sizes, 4, 8 and 12 mils, the
8-mil one being the most common. This relay is not
supplied with an adjustable residual. The springs,
which are nickel silver, are usually 14 mils thick, but
for especially sensitive relays 12-mil springs are used.

The simplest method of making a relay respond to
a.c. is to shunt the coil with a half-wave metal recti-
fier. As the rectifier acts as a short circuit across the
relay for alternate half cycles, it is necessary to in-
clude a resistor in series with the supply. For the
half cycles when the rectifier is not acting as a short
circuit it acts as a high-resistance shunt, and will,
therefore, because of the current induced in the coil
when the rectifier is acting as a short circuit, build up
a relatively steady flux through the coil. Because of
this induced flux the release of the relay will be de-
layed. =

High-impedance relays are often found in telephone
equipment connected across the speech circuits, and
the transmission loss is minimized by increasing the
impedance of the coil. It can be shown that a sleeve
of nickel iron or similar alloy placed around the core
will, because of its high permeability and resistivity,
make considerable differences to the ohmic and an-
gular values of the relay coil’s impedance. The sleeves
are 12 mils thick, and published figures for a 200-200
ohm line relay with its windings series assisting show

an impedance difference of 5,405 /55.5° with no sleeve,
to 15,607/76.1° with three sleeves.

Polarized and shunt-field relays are used when it is
required that a relay shall be sensitive to the direction
and magnitude of the current flow. A shunt-field
relay comprises two separate coils and cores with a
common yoke. When one coil is energized the re-
sultant flux takes the line of least reluctance through
the core of the second coil, and so prevents the opera-
tion of the relay. If the current flows through both
coils so as to produce opposing polarities at adjacent
ends of the coils, the relay is again unable to operate.
It will only operate when the polarities at adjacent
ends of the coils are of the same sense and equal in
magnitude. The flux must then take the line of high
reluctance across the residual air gap and so operate
the relay.

Siemens high-speed relays were developed expressly
for the control of motorized selectors, and they are
characterized by the exceptionally short operating time
of 0.5 milliseconds. The phosphor bronze contact
spring carries a single domed platinum contact, which
rests between two adjustable screws. Tension is
applied to the contact blade by means of an adjustable
buffer spring.

The author wishes to acknowledge his indebtedness
to his Managing Director, C. P. Stonor, for the valu-
able and constructive suggestions given in the prepara-
tion of this article.

Interference

Suppression

P.M.G’s Regulations for Ignition Systems

IT will be recalled that the Wireless Telegraphy
Act, 1949, made provision for the first time for the
Postmaster-General to control interference. The Act
empowers him to prohibit the sale of apparatus which
fails to comply with such regulations as he may make
regarding its non-interfering properties. To assist
him in making these regulations he was to set up an
advisory committee to consider the various aspects
of intereference. Out of a panel of 45 people
nominated by the LE.E. the P.M.G. has actually
appointed three advisory committees to deal with
different classes of equipment: (a) a seventeen-
member* committee to consider ignition interference
(July 1950); (b) an eighteen-member committee con-
cerned with refrigeration interference (July 1950); and
(c) a twenty-one-member committee to consider the
question of interference from small electric motors
(March 1952).

The first of these to make its report is that concerned
with internal combustion engines. As a result of its
recommendations the P.M.G. has laid before Parlia-
ment the long-awaited regulation governing the
suppression of interference caused by internal com-

* Sir Stanley Angwin (chairman); A. H. Ball (Society of Motor
Manufacturers & Traders); H. Bishop (B.B.C.); S. R. Burbidge
(R.T.R.A.); Sir John Dalton (Federation of British Industries);
W. ]. Edwards (Association of British Chambers of Commerce);
Sir Peirson Frank (Standing Joint Committee, A.A., R.A.C., an
R.S.A.C.); P. Gratwick (National Chamber of Trade); Professor
Willis Jackson (Imperial College); E. M. Lee (R.I.C.); Dr. Merritt
(Briush _Transport Commission); E. L. E. Pawley (B.B.C.); N, E.
Rowe (B.0.A.C. and B.E.A.C.); G. F. Sinclair (Institute of Trans-
port); T. M. H. Stubbs (B.E.A.M.A.); Mrs. C. Renton Taylor
(National Federation of Women’s Institutes); and Dr. 8.
Whitehead (E.R.A.). .
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bustion engines—the “ Wireless Telegraphy (Control
of Interference from Ignition Apparatus) Regulations
1952”4+ It prescribes that new ignition apparatus
forming part of an internal combustion engine—other
than aircraft engines—which is sold in the United
Kingdom on or after July 1lst must be fitted with
suppressors. Moreover, it is an offence to remove
the suppressors thus fitted. The permitted field
strength of the radiation at any frequency between
40 and 70 Mc/s in any direction from the apparatus
must not exceed 50 ©V/m when measured at a distance
of 33ft.

The schedule appended to the regulation sets out
the method by which the field strength is to be
measured, the conditions under which tests are to be
made and specifies the measuring equipment to be
used in the tests.

It is understood that the advisory committee’s
recommendations were not completely adoptéd by the
P.M.G. In its report it did not differentiate between
existing and newly manufactured i.c. engines, but the
P.M.G., in making this regulation, has seen fit to
confine it to any new i.c. engine used within the
United Kingdom on land or in territorial waters
within 100 yards of any moored vessel or within 100
yards of the low water mark.

Commenting on the regulation, Dr. Radley
(engineer-in-chief, G.P.0.) stated that it has been
drawn up on the assumption that all practicable and
reasonable precautions have been taken in receivers.

1 Statutory Instruments, 1952, No. 2023, H.M.S.O., price 6d.
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* Men against the sea .. ..

By a majestic change known only to the sea, this friendly ally can become
a frightening enemy. There are times when a man feels very small and
his ship seems a pitiable thing.

In times of danger a captain reflects on those who gave him command.
The men who designed and built his ship, the crew that help him sail her :
confidence in these gives the captain confidence in himself.

The instruments that help him are themselves helped by Parmeko
transformers, particularly in radar, making safer 'blind’ approach to shore.
Parmeko are proud of their part in the chain of confidence that enables
man to challenge and conquer the cruel sea.

PARMEKO o LEICESTER :

Makers of Transformers for the Electronic and Electrical Industries
2
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INSTITUTES
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LEARN THE PRACTIGAL WAY

A specially prepared set of radio parts from which we teach
you, in your own home., the working of fundamental
electronic circuits and bring yoﬁ easilv to the point when
vou can construct and service a radio set. Whether you are
a student for an examination, starting a new hobby,
intent upon a career in industiy, or running your own
business — this Course is intended for YOU — and may be
yours at a very moderate cost. Available on Easy Terms.
WE TEACH YOU : Basic Electronic Circuits (Amplifiers
Oscillators, Power Units, eic.) Comiplete Radio
Receiver Testing & Servicing.

| TO: E.M.I. INSTITUTES, DEPT. 16K

' Grove Park Road, Chiswick, London, W.4

Name

|
|
|
: Adddress
|
i

*x Experimental
Kits alsoformpart
of the following
courses: Draughts-
manship, Carpen-
try, Chemistry,
Photography,

EMI

INSTITUTES

Associated with

______________________________________________________ Commercial Art MARGONIPHONE H MV
e ’ COLUMBIA &
1.C.12 (His Master’s Yoice)
BO B- t L4 >
Suppliers of Specialized Equipment | % QS CIB
fo[ | L4 0“ t'?o". n
SCHOOLS (B.B.C. Approved) B s 3
HOSPITALS i K
HOTELS, ETC.
Write for details : TYPE
|
MOVING COIL
Amplifiers, Radio-amplifier Units 1 HEADPHONES
Loudspeakers, Pillowphones .
Control Units, etc.
Contractors to :-
The increasing appreciation
Local Government and Educational Authorities, and importance of High
. Quality Reproduction accounts
Hospita! Boards, Government Depts., etc. for 8. G. Brown Type “K
headphones being used in
Main Scottish Agent monitoring, DX work, etc, PR i
CAITHNESS BROS., KIRKCALDY. Totmdunee: B2 -ohmat ot Y
Tel. DYSART 5457 [ cks P e
! wll detal vide range of S. (. Brown £ i
e e e L T S
1 i Brochure "W went on request e e
Head Office and Works | L
HOCKERILL WORKS, BISHOP'S STORTFORD, 2 ® B ,ﬂ: b | 3
HERTS. ey rut:r::Fn HER-:I'S. f:,' - é}(é%;—‘;x
i : SHAKESPEARE 5T, WATFORD, . o ronmene MACR
Tel. Bishop's Stortford 1394. 1 Telephone: Watford 7241,
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V.H.F. Radio Noise

Assessment of Total Noise at Selected Receiving Positions

By E. G. HAMER, *B.Se.(kng) (Hons.), AMLEE.

services has focused the attention of the systems’

planner on the importance of radio noise.
This noise originates from a combination of thermal,
cosmic, atmospheric and man-made sources and is
the main limiting facter in determing the maximum
spacing of stations, or the number of links it is possible
to operate in tandem. It is usually assumed that the
mean thermal noise level in the aerial circuit is 204 db
below 1 watt per cycle of bandwidth, and some
allowance is made for peaks above this mean level.
At very high frequencies, however, other sources
of noise may predominate.

r I HE increasing use of v.h.f. radio for fixed

Total Noise

With a view to obtaining a guide to the total amount
of noise likely to be encountered in actual practice,
noise measurements were made at a number of typical
sites during the latter part of 1950, at frequencies of
77 and 172 Mc/s. These results were obtained by
connecting the rectified audio output from suitable
receivers to recording meters, and using diode noise
generators to calibrate the equipment. Fig. 1 shows
part of a typical record of measurements made near
a large factory, showing the effect of the factory
closing down for lunch.

To present the large amount of information collected,
some form of statistical analysis must be used. The
following quantities were therefore noted during
the analysis of the graphs obtained :—(a) the number
of noise pulses per hour exceeding a certain level,
and (b) the number of seconds per hour during which
a certain noise level was exceeded.

The noise level was found to be much less in the
country and in residential areas than in industrial
areas. It was also found that there was no noticeable

Fig. 1. Noise mezasurement at 77 Mcs
factory, showing reduction in noise level
period.

near large
during lunch

ROON
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difference between horizontal and vertical polarization.
On the basis of a noise level exceeded for 60 seconds
in the worst period of one hour, the following are
average results :—

Town 77 Mc s—165 dbw per cycle of bandwidth
Sites 172 23 —175 dbw 35 3 3 33
Country 77 Mc¢/s—180 dbw ,, ,, s
Sites 172 o5 —180 dbw 35 kY 33 it}

A further series of experiments was conducted to
determine the variation of total noise level with
distance from a main road. Observations over periods
of ten minutes were taken at various distances {rom
a main arterial road, and Fig. 2 shows the variation of
noise level with distance from the main road at
frequencies of 77 and 172 Mc/s.

The general atmospheric noise level in all cases
was found to be considerably greater than that due
to thermal noise alone, but decreasing with increasing
radio frequency. It is possible that if the receiving
aerial is located in an industrial area, the decrease in
radio noise at the higher frequencies would more
than counterbalance other deleterious effects due to
the use of a higher frequency, and as a result the
performance at 172 Mc/s might be appreciably
better than at 77 Mc/s.

* G.E.C. Research Laboratories, Wembley,

Fig. 2. Variations of noise level with distance from a

main road at two frequencies, 77 and |72 Mc/s
respectively.
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Manufacturers’

Products

NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS

Audio Signal Generator

AN output of up to 1 watt into
600¢) with less than 2 per cent dis-
tortion (above 100 ¢/s) is claimed for
the new Type J1 audio signal gener-
ator introduced by Advance Com-
ponents, Ltd., Back Road, Shernhall
Street, Walthamstow, London, E.17.
The frequency generator is of the
resistance-capacitance bridge type,

B

4 P
A % %
L ﬁ%‘%'

“Advance’’ Type JI audio signal generator.

and three ranges are used to cover
15¢/s—50kc/s. The 5%in diameter
dial gives a total scale length of
18in, and a slow-motion drive
is provided for fine adjustment.
Accuracy of setting is +2 per cent
or *+1c¢/s, depending on the fre-
quency.

Although designed primarily for
telephone engineers therc are many
applications in radio servicing where
it should prove useful.

Television Voltmeter

A VOLTMETER for measuring
the very high voltages encountered
in the development, production and
testing of television equipment has
been introduced by W. G. Pye &
Co., Ltd., Granta Works, Cambridge.
It functions on the electrostatic prin-

Pye ‘‘Scalamp ™’
contained optical system and lamp.

— . @ po e
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voltmeter with self-

ciple and embodies a suspension-
type mirror galvanometer movement,
which 1s critcally damped magneti-
cally.

Known as the “Scalamp” this
clectrostatic voltmeter is extremely
compact considering it includes a
mains supply for the lamp and a
self-contained scale and optical sys-
tem. As the illustration shows the
scale is well-positioned and has a
backward tilt” for easc of reading.

The meter is available with
various full-scale ranges, three suit-
able for most television require-
ments being: 1-5 kV, 3-10 kV a.c.
and d.c, 5-18 kV d.c. and 5-12 kV
a.c. The accuracy is given as one
per cent on all d.c. ranges and a.c.
ranges up to 12 kV r.m.s. and up to
100 Mc/s in frequency. For portable
use the lamp can be run from a 4-
volt battery.

High-quality 8in Loud-
speakers

THAT high-quality reproduction
need not be expensive if one is pre-
pared to concede a little in maximum
power handling capacity and extreme
bass response is convincingly demon-
strated by the latest Axiom 101 and
102 units recently introduced by
Goodmans Industries Ltd., Lancelot
Road, Wembley, Middlesex. These
have fundamental resonances of 65
c/s, and, in conjunction with a
vented corner cabinet having dimen-
sions recommended by the makers,
give a uniform bass response down
to 50 ¢/s which is more than
adequate for most musical scores
and does not run into the troubles
often experienced from turntable
rumbile.

We have recently had an oppor-
tunity of hearing one of these
speakers (Type 102), the response of
which seems admirably adapted for
use in small heavily damped living
rooms. The high-frequency response
is exceptionally good and in some

Goodmans Axiom 102 8-in high-quality
loudspeaker.
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surroundings may need a few db of
top cut if it is not to mask the middle
frequencies. On the other hand it
is ideal for applications in which the
direct sound arrives at an angle to
the axis,

The units are rated for a peak
a.c. input of 5 watts and so far as
the ear can judge there is no objec-
tionable non-linearity distortion at
normal average inputs of one or two
watts.

Type 101 has a magnet giving a
flux of 51,200 maxwells at a density
of 13,500 gauss while Type 102 gives
63,000 maxwells at 16,000 gauss and
may be expected to show improved
damping when used with an ampli-
fier of low output impedance. Prices
(including tax) are £7 2s 9d and
£10 14s 1d respectively.

Short-wave Overseas
Receiver

THE Model BS54 introduced by
Armstrong is a new export receiver
especially for listeners abroad requir-
ing a sensitive and casy-to-handle
short-wave set at a reasonable price.

The receiver gives a continuous
coverage from 10.9 to 50 metres, this
range being divided into four bands.
It is said that the bandspread
obtained by the limited coverage on
each range makes station finding
almost as easy on the short waves as
it is on the medium waveband of a
more orthodox broadcast receiver.
This is considerably helped by long
scales and a flywheel-type tuning
control.

Five valves are used in a more or
less straightforward superhet circuit,
those employed being 6K8, 6K7,6Q7,
6V6 and 6X35, all octal-based types
easy of replacement almost anywhere
in the world. The set is a.c. operated
with transformer adjustment for
supply mains of 110V or 200-250V
at 40-100¢/s.

The set is housed in an attractive
walnut cabinet together with a high-
grade loudspeaker. Negative feed-
back is incorporated in the output
stage.

The makers are Armstrong Wire-
less & Television Co., Ltd., Warlters
Road, Holloway, London, N.7.

Armstrong export model short-wave
broadcast receiver, BS54.
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Osmor miniature coils for
“No Compromise '’ tuner.

Miniature Coils

SAMPLES of miniature coils for
the “No Compremise” R.F. tuner
described in our October 1952 issue
have been submitted by Osmor
Radio Products. , Type QAll and
QA12 are suggested for the input,
or aerial, circuits and QHFI11 and
QHF12 for the corresponding inter-
valve circuits, Their identifying
colours are blue footr for aerial and
green foot for intervalve coils.

QA1ll and QHF11 cover medium
waves and QA12 and QHFI2 long
waves. All coils have large primaries
and adjustable dust iron cores. They
provide an inductance range of 100
to 170 xH in the medium-wave coils
and 2,000 to 3,000 #H in the long-
wave types. These ranges are
adequate for all the requirements of
the set.

Coils are packed in sealed trans-
parent boxes, as shown in the illus-
tration, and are thus protected from
damage in transit from factory to
user. They cost 4s each and six
coils are required, The maker’s
address is, Bridge View Works,
Borough Hill, Croydon, Surrey.

Tr(mscription Pickup

THE E.M.1. Model 17 pickup is

designed to accommodate all sizes of
discs up to 17 inches in diameter and
has a tone arm with an adjustable
tracking angle. Particular attention
has been paid to the design of the
tone-arm suspension, which is by
means of a single pivot. An oil-
filled dashpot gives control of both
vertical and horizontal movement
and offers resistance to violent move-
ment without impeding the normal
low-velocity tracking motions.
. The pickup itself is of the mov-
ing-iron type with a cantilever-
mounted  stylus to step down the
mechanical impedance at the point.
Basic sensitivity is 60 db per cm/sec
of transverse recorded velocity, re-
ferred to 1mW. In terms of volts
out, a typical figure is 30mV from
the Type 34680CQ high-ratio trans-
former for high-impedance input
circuits, for a lateral r.m.s. recorded
velocity 4+ 12 db referred to 1 cm/sec.
An alternative transformer (Type
46775E) is available for 60C-Q and
200-Q lines.

Frequency response is claimed to
be level from 30c¢/s to 12ke/s with

WIRELESS WORLD, JANUARY 1953

E.M.I. Type 17 transcription pickup with
cantilever-driven moving-iron

armature.

0.0025 in stylus and 30c¢/s to 10 kc/s
with ¢.001-in stylus (for microgroove
records). Nominal resonances are
above 15kc/s and 12kc/s respec-
tively. The weight at the stylus
point is 6 gm.

The  complete pickup  costs
£13 13s and the head only £2 3s.
Interchangeable cantilever styli are
available at 13s 6d each. (These
prices include purchase tax.) The
high-impedance output transformer
costs £1 and the 200/600-Q trans-
former £1 18s.

Phase Meter

PROVIDED that the signals to be
compared are sine waves and that
their amplitudes are of the same
order, it is possible, by means of the
Southern Instruments Type K159
meter, to obtain pointer readings of
their relative phase. The inputs are
first equalized and then applied to a
differential  valve  voltmeter so
arranged that it shows no reading
when the signals are in phase and
twice the normal reading when they
are in opposite phase. The scale
would be cramped between 90 and
180 degrees and is therefore cali-
brated between ¢ and 90 degrees and
one input is reversed for measure-
ments between 90 and 180 degrees.

The accuracy claimed is+3deg
between 20c/s and 20kc/s and
+8 deg between 5c¢/s and 100kc/s.
Input waveforms should contain iess
than 3 per cent harmonic and
should have amplitudes between 1.5
and 10 volts.

The instrument, which works from
200-250-V, 50-c/s supplies is made
by Southern Instruments, Lid,
Hawley, Camberley, Surrey.

Southern Instruments Type K 159 phase

meter.
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AC/DE AMPLIFIER

MODEL U885, 20 WATT.

A most useful and adaptable 20
watt Amplifier, designed for uni-
versal AC/DC operation. Inputs
for two microphones and gramo-
phone. Outputs both high and low
impedance. Completely enclosed
and ventilated. Nine valve circuit
with negative feedback.
Also available as complete portable
equipment—UR885 P.

MINIATURE HORN

SPEAKER

THE UNICORN
MODE'. H2!

The Unicorn (regd.), a miniature

exponential horn type speaker of

novel design and construction. Ideal

for mobile equipments, factory call

systems, railway stations, airports,
and other noisy locations.

SEND FOR CATALOGUE AND

PRICE LIST CF THE LATEST

RANGE OF TRIX SOUND
EQUIPMENT

The TRIX ELECTRICAL CO. LTD.

1-5 Maple Place, London, W.I
Tetephone . MUSeum 5817,
Telegrams : Trixadio, Wesdo, London.

AMPLIFIERS - MICROPHOMES - LOUDSPEAKERS
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RANDOM RADIATIONS

By “DIALLIST”

Another Crackles Mystery

HERE 1s ONE of the queerest cases
of intermittent noisiness in a wire-
less receiver that I have ever come
across. I was spending an evening
with a friend who had recenty
acquired a house not far from mine.
At nine o’clock we agreed that we’d
like to hear at any rate the headlines
of the news; he got up, went over to
the set, switched on and, having
waited for it to warm up, tuned in
the Home station. As he moved back
to his chair there was a sudden out-
burst of crackles and bangs, which
ceased as soon as he sat down and
recurred when he walked across to
switch off. “That,” he said, “is
my own pet mystery. The set
started these games soon after I got
settled in, though the previous owner
telis me that nothing of the sort ever
happened to him and the wiring is
just as it was in his time. Some days
the trouble is there, some days it
isn’t.” That sort of thing always
intrigues me; any case of intermit-
tent noisiness should be investigated,
for it may mean that there is some
dangerous defect in the power or
lighting circuits. My friend gladly
accepted my offer to give him a hand
the following Saturday.

Getting Warmer

Soon after breakfast that morning

he telephoned that all was well for
my visit, for the set was putting up
one of its best performances. Arm-
ing myself with a multi-range
measuring instrument, a dry cell,
and sundry tools, I set forth. Now,
I don’t believe in taking such stern
measures as moving furniture, rolling
back carpets and levering up floor-
boards until other investigations
have failed to give results. In this
case it looked very much as if such
measures would be necessary, for we
quickly established that movements
of one particular board were re-
sponsible, Still, it was worth while
to take a good look round first. One
important point was quickly estab-
lished; using the 0-300V range of
the Instrument, which has a resist-
ance on a.c. of 2,000Q2/V, to test the
mains supply we found that there
was no flicker on the needle, even if
one of us jumped on that floor-board.
Both power and lighting circuits
were wired for 3-pin plugs and the

o
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resistance of all earth sockets to
earth was a respectably small frac-
tion of an ohm. The floor-board in
question ran to a point opposite the
middle of the fireplace, a modern
affair using a gas burner for light-
ing the fire. Was there under that
board a lead-covered cable making
intermittent contact with the gas-
pipe? Aha, we thought; gertting
warmer now!

Got It !

My hand was reaching to offer
my friend the electrician’s chisel
(after all, they were his floorboards)
when I paused to take a look at the
ornate old brass fender which stood
before the fireplace. It had originally
had three “paws” at the front of it,
but now only the middle one was
left. This paw rested on a sheet of
metal which was fixed to the boards.
At the left-hand end a slot had been
cut in the fender to allow the gas
feed-pipe to pass to the grate. We
connected the dry cell with a volt-
meter in series between fender and
pipe: no reading until the plank
below the paw was trodden on; then
violent kicks of the needle. Clearly,
as the plank moved it slightly tilted
the fender, bringing it into contact
with the pipe. So far so good; but
the fender’s potential must differ
from that of the pipe, and how came
that to be? The metal sheet must

originally have been wider than the
present fender. Jt had been cut
short at the left-hand end; but at
the other it stuck out several inches.
And on this protruding piece stood
an electric heater. Since its plug was
in the power socket, the frame of the
heater was earthed; so, therefore, was
the fender via the metal plate. The
gas pipe wasn’t, except when the
fender touched it—and there you
are!  The crackle-less days were
those on which the electric fire had
been moved off the plate.

A Weak Spot

“MyY ACCUMULATOR has broken
down,” an old friend told me a while
ago, “and I really can’t afford to
buy another just now. I’ll just have
to wait; but I do hate being without
wireless.” I learnt that the case had
cracked and that the radio dealer
had told her that nothing could be
done about it. On taking a look at
the casualty I found that it was a
32 x 32 x 5kin dry accumulator,
housed in a Bakelite case which was
well and truly cracked. Now, these
dry secondary cells are otherwise re-
markably robust: you may recall my
telling you a month or two ago how
I found one that had lain unused
and neglected for years and how,
after a long, slow charge and many
drinks of water, it proved (and still
proves) to be perfectly serviceable.
The weak point of many of these
cells is that they have thin cases.

Mend and Make-do

Despite a rather general belief
that nothing can be done about a

ASSOCIATED

lLlFFE

TECHNICAL BOOKS

* WIRELESS WORLD ™ PUBLICATIONS

RADIO INTERFERENCE SUPPRESSION as Applled lo Radio

and Television Reception. G. L. Stephens, A.M.I.E 10/6 10/11
RADIO VALVE DATA : Characteristics of 2,000 Recelvlng Valves

and C.R. Tubes. Complled by the Staff of ‘“ Wireless World."’

3rd Edition 5 36  3/9
SOUND RECORDING AND REPRODUCTION J w. Godfrey
and S. W. Amos, B.Sc., A.M.LLE.E., in collaboration with
the B.B.C. Engineering Division 30/- 30/8
MICROPHONES. By the Staff of the Englneering Tralnmg
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ADVANCED THEORY OF WAVEGUIDES L Lewm 30/- 30/7
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Amiarly housed gue sasteone; MICRO-SENSITIVE SWITCHES
useful. I told my friend that I would THESE orrdls i3
endeavour to give her cell a new : Switches with al-
i @E— feather-weight

lease of life, though I could not \ most

guarantee that the new life would ~ ” @ action are manufactured
be a long one—with a very thin case ! G} from the finest materials
and a semi-solid electrolyte, any de- " ::dth;:c'iz::zi‘o;‘:"d”ds
formation of the plates can give rise )

to local pressures that may be
disastrous.  Still, with prices what
they are, any restoration of a “dud” ‘
cell to usefulness is worth while,
prov.ded that it can be done casily |
and cheaply. My poorest result to
date is three months’ extra life. Here’s
the method. Lay the cell on its side |
with the crack uppermost. Scrape
off all oozings and dry the crack as
far as possible with pieces of rag and
blotting paper. Then leave the cell
in that position until the crack has ‘
thoroughly dried out. When you are
satisfied that it is dry, take a good
big blob of plastic wood and work
it well into the crack, just as if it
were putty—you can get it off your |
fingers when the job is done by !
using acetone. Also spread the
plastic in a thin layer extending to
a good inch either side of the crack.
Next day apply another layer. Then,
when that is thoroughly dry, apply
a coating of Durofix.

These switches can be,
and indeed are, applied
to many hundreds of
different uses. The illu-
strations on the left,
and the list below will
give prospective users
some idea of the wide
variety of uses.

Tape Recorders.
Meter Switching.
Portable Tools.

Auto Record Changers.

Medical  and Dental
Equipments.

Kitchen Equipments.

Automatic Switchirg
on Air Compressors, etc.

Intercommunications
Systems.

Electric Washers.
Ticket Vending.

Cocktail Cakinet and
Cupboard Lighting.

Centrifugal Starters,
Thermostat  Switching,
Coin operated Machine.
Ciné Projectors.

Foot and Mat Switching
Burglar Alarms,
Conveyor Counting.
Safety Switches,

THE WORLD'S
JOURNALS

WITH .the growing number of
technical journals, it is quite imprac-
ticable for the technologist to peruse |
them all (even if he is a linguist) and |
yet, if he 1s to keep abreast of elec-
tronic developments generally, it is
essential for him to know what is }

|

Courtesy light switching
in cars.

Time Switches.

Reliable Relay Contact-
ing. "
Desk Signaliing Pushes {§
Dictating and Trans-
cribing Equipment,

Pin Table Switching.
Electric Shavers, Clippers

published in the world’s technical 2] (R (Bt
press. This need is met by the G°.‘N°‘G° Gauges.
monthly publication in our sister Coil Winding.
journal Woireless Engineer of ab- Portable Lighting Automatic Switching.
stracts from, and references to,
*articles on radio and allied subjects
appearing in journals published
throughout the world.

In the past twelve months some |
3,500 articles have been abstracted in 1
this section which is compiled by the
Radio Research Organization of the |
Deparunent of Scientific and Indus- |
trial Research. \

1
|
l

\

The keen amateur will be quick to grasp the enormous
possibilities of a switch such as this, Designed to be operated
bylight pressures down toabout |} oz., and small movements.
Every type is basically single-pole-double-throw (two-way)
for use as on-off, off-on, or change-over. as reguired.

SEND FOR FULL TECHNICAL DETAILS NOW

The annual index to this section of QUOTE REF. W.W.JMICRO

Wireless Engineer is in course of
preparation and will include both MANUFACTURERS OF RADIO AND ELECTRON!C PRIDUCTS
subject and author indexes and a list .

of the 160 or more journals regularly

scanned for abstracting. The index A .F.BULGIN & CO.LTD
will, it 1s hoped, be published in RU I‘ G I N i e
February, price 3s 9d including L L T BYE-PASS ROAD BARKIN E

postage. TELEFHOME -Ripploway 1474 (5 line]
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UNBIASED

<
More Jungle Jargon

THE stethoscope is a very ancient
tool of the medical profession
but it was not until George IV lay-
a-dying in 1820 that it was given 1ts
present panhellenic name which, of
course, simply means an instrument
for examining the chest. In 1876 a
further instrument was developed for
making a visual record of heart beats
and chest noises by tracing a curve
on paper. This new instrument, t0o,

Visible heart affection.

was aptly and correctly named, being
called the stethograph. It was, how-
ever, very crude and soon fell into
disuse, being revived and greatly
improved in our own century when
it was renamed the cardiograph as
its main function was to register
heartbeats.

It is not surprising that modern
electronic technique has been har-
nessed to the problem and the result
is the production of an instrument
which as W.W. tells us (Dec., 1952)
“gives both visual and aural ob-
servation of the functioning of the
heart and lungs > which are, of course,
the main organs housed in the chest.
This new instrument is, in fact, an
electronic stethoscope but is it so-
called? Not on your life. It is given
the dreadful Latin-Greek hybrid
name “auscultoscope.” In justice to
the inventor I think he is trying to
get across to us the idea that the
instrument gives both visual and aural
indications of what the chest organs
are doing. But could not he have
used the Greek phrase an * electronic
acoustoscope ™ or if he prefers Latin
an electronic “auscultoscrute,” which
means precisely the same thing.

Information Received

UEEN EL1ZABETH I, although
a protestant, seerns to have had
4 very catholic taste in beds; in fact

48

By FREE GRID

if the local historians are to be be-
lieved she spent most nights of her
life sleeping in other people’s beds.
I once made a rough check-up not
only in the stately homes of England
but also in all our ancient hostelries
where they proudly exhibit a bed in
which our one and only spinster
Queen spent a night and I find they
far exceeded the number of her days
even though she reached the
Psalmist’s allotted span.

Since that time I have always mus-
urusted the so-called “facts” of his-
torians. It is, therefore, refreshing
to find one who really does know
what he is talking about and has en-
lightened me on a certain point on
which T enquired recently.

You will recall that T asked in
the October issue whether wireless
was used to convey news of the
Coronation of Edward VII in 1902
to ships—more especially ships of the
Royal Navy—as, of course, it was in
the two subsequent coronations of
this century in 1911 and 1937.

I certainly thought it would have
been used, as over six years had
elapsed since the date of Marconi’s
first patent. I am, however, assured
to the contrary by no less an author-
ity than one who was the P.M.G’s
Inspector of Wireless Telegraphy—
Colonel Chetwode Crawley—until he
retired in 1945. He tells me that in
1902, as an officer of the Royal
Marines, he was in the Mediterranean
Fleet taking a wireless course under
Commander—later ~ Admiral—Jack-
son and he makes it clear that news
of the 1902 coronation was not trans-
mitted by wireless to ships of the
Royal Navy.

Having had the unique opportunity
of access to records, which the posi-
tion of Inspector of Wireless Tele-
graphy would naturally give, Colonel
Chetwode Crawley could, no doubt,
clear up many doubtful points, to say
nothing of giving the lie to some of
the errors and superstitions which
have been popularized by amateur
historians.

Plagiarism Run Riot

IT is astonishing how old ideas of
which details have been pub-
lished in this journal turn up many
years afterwards in a slightly amended
—and, not infrequently, debased—
form.

The latest of these borrowed and
adapted ideas, as reported in the daily
press, is “a device projecting high-
frequency rays which can be picked
up by a vehicle ahead and so warn
the driver that he is about to be over-
taken.” The old-fashioned toot on
the horn has apparently been found
inadequate on busy roads where there

www americanradiohistorvy com

is a lot of heavy traffic. This pro-
found thought has been communi-
cated to the motoring organizations
of this country who have, so my
newspaper informs me, referred it to
their experts.

The same thought struck the
French Motor Manufacturers’ Asso-
ciations a long time ago and it has
taken twenty years for it to cross the
channel. The French had the crude
idea of putting a microphone at the
back of heavy and noisy lorries and
a loudspeaker by the driver’s ear so
that he could hear the plaintive toot-
ing of the frustrated car behind, and I
suggested certain improvements to it
in the issue of this journal for
January 27th, 1933.

Now that the general idea has at
last crossed the channel, I am glad to
sec that our own people will have
none of this noisy tooting, but arc
going to use what are termed * high-
frequency rays.” This at first sug-
gested radio to my mind. I cannot
help feeling, however, that it is
nothing of the kind, but merely a
photocell deeply hooded to protect it
from daylight and operated by the
flashing of headlamps of the car
wanting to overtake.

If I am right, then it is nothing
more than an adaptation of another
1933 idea which I also reported in
W.W. (November 3rd, 1933). The
photocell arrangement then described
was to be used as a safety device to
prevent a car running into the vehicle

P
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0
Noisy tootings.

ahead of it if the latter happened to
stop suddenly. My suspicions are
confirmed by a statement that this
new idea is also to be used as a safety
device at cross roads in foggy
weather.

WireLESS WorLD, JANUARY 1953
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ASSOCIATED

USEFUL REFERENCES

TELEVISION RECEIVING

EQUIPMENT (3rd Edition)
‘By W. T. Cocking, M.IL.E.E.

Explains the fundamentals of the
subject and deals with practical details
of receiver design. There is a lucid
description of each stage of the normal
television receiver, while details of special
circuits are also considered. Additional
chapters are devoted to faults and their
remedies, servicing of modern sets and
the problems of obtaining selectivity.

The text is largely non-mathematical in treat-
maznt, but machematical matter of particular value
to the desizner has been collated and appearsin
a series of appendices.

This third edition, thoroughly revised, has been
brought into line with th2 latest developments.

375 pp.  18s. net.

By Post 18s. 8d. S.E.I.

These books are obtainable from leading booksellers, or direct from
The Publishing Department, Dorset House, Stamford Street, London,
Write for the complete Radio Book list.

ILIFFE [T —
TECHNICAL BOOKS
WIRELESS SERVICING
MANUAL (8th Edition)

By W. T. Cocking, M.ILE.E.

Deals with the location and cure of
the innumerable faults which can develop
in  broadcast receivers and their
associated equipment. Apart from
domestic sets, short-wave receivers and
converters are covered, and there is a
special chapter devoted to servicing
with the cathode-ray oscilloscope.
Methods of ganging receivers of both the
‘straight* and superhet types are
given in detail ; problems of hum and
distortion are also discussed.

The eighth edition has been revised and brought
fully up to date, the chapter on television receiver
defects being completely re-written.

298 pp. 12s. 6d. net.
By Post I2s. Ild.

DO YOU LIKE

HARD WORK

= vomisn o e

“then don't build our receivers!

As a reader of this magazine you obviously are keen
to build your own equipment, also you want to make
a super job of it, don’t you ! Then by following our
easy-as-A.B.C. Construction Sheets you not only
ensure a first-class job but know beforehand that
FAILURE IS IMPOSSIBLE ! No radio enthusiast can
afford to be without our famous ¢ HOME CON-
STRUCTOR'S HANDBOOK," the new edition of
which not only contains ali of our popular circuits, but
also full technical descriptions, parts lists, hints and
tips, formulae, resistance colour code, symbols etc.,
etc., etc. SEND 2/6 NOW for the new 1953 46- page
issue, which comes complete with Catalogue.

RODING LABORATORIES

(D2pt. W1), 301 HURN AIRPORT CHRISTCHURCH, HANTS.

?

JaNuary, 1953

— CITY & RURAL—

IMMEDIATE DELIVERY FROM STOCK

"VIEWMASTER"

SPECIFIED COMPONENTS

Sand for Stage | now — price £3/2{3, post free.
Stage-by-Stage and Single Components Supplled
Constructnon Envelopes ...

Complete Kirs,
** Viewmaster
. ...7/6 ea.

LARGE STOCKS GENERAL TELEVISION COMPONENTS

MANUALS : “ Television Explained,’ 5/-. ** T.V. Fault Finding,”
5-. " Wireless World "’ Valve Guide, 3/6. All manuals post and
packing &d.

TRANSFORMERS : 30 v. 2 a. for models, etc., Tappad 3-4-5-6-8
9-10-12-15-18-20-24 v., 2}/- ; 350-0-350 v. 80 mA. 6.3 v. 42,5 v.

2 a., 21/-. Ditto but 250-0-250 v., 2¥/-. Heater 6.3 v, |.5 a., 7/6.
350-0-350 v. 150 mA. 6.3 v. S a., 5 v. 3 a., Fully Shrouded, 45/- ;
EHT 2.5 Kv. 5 mA. 0-2-4 v. 4 a., 0-4 v. 2 a., 45/-. All Primaries
200-220-240 v.

METAL RECTIFIERS : 6 v. | a.,5/6 ; 12 v. | a., 9/9.
ALUMINIUM CHASSIS : 6 x 4 x Z{nn 4/9; 8 x 6 x 24in.
6/4; 10x7 x24in..7/7T ;5 12x 8 x 24in.,

S.T.C. METAL RECTIFIERS : E.H. T K3/40, 7/6 ; K3/ 45
8/2; K3/50, 8/8; K3/100, 14/8 ; H.T. RMC, 5/-; RMI 53
RM2.5/9 ; RM3, 7/-; RM4, 21/-; DRMIB II'6 DRM?.B I2/6

DRM3B, i5/-.
CO-AXIAL CABLE :
Twin Feeder, 7{d. yard.
LOUDSPEAKERS : 8in. P
PM, 13 6.

CLEAREX 6in. ENLARGERS (for VCR97, etc.), 22/6.

M/C METERS : 0-50 mA. 2in. square, 9'-.

Terms : C.W.0. or C.O.D. over £2. Over £2 post free, otherwise
please add | /- post and packing.

MATCHED VALVES, RESISTORS, &c.

Extensive Stocks New and Surplus Components, Specia!
Purpose Valves, &c.

FOR ATTENTION—ADVICE—SERVICE, WRITE :

CITY & RURAL RADIO,
101, HIGH STREET, SWANSEA, GLAM.

Telephone : Swansea 4677

All makes in stock. Belling 72 ohm,

M, 19/6 ; 6%in. PM, 18/6; 3in.
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Announcing the 1953 Improcved Version
of the already famous

PANDA PR-120-V the perfect "Table Topper”

Y% Bandswitched 10, 15, 20, 40 and 80
metres.

v Change bands in a flash.

% Operate through TV hours, ’phone
or C.W. with this highly efficient
carefully designed self-contained
transmitter.

| PRICE £150 NETT
' Delivered U.K. only \

Export C.|.F. rates quoted per return air
mail to all parts of the world. i

We specialise in manufacturing radio transmission  PANDA RADIO CO., 58 School Lane, Rochdale, Lancs.
equipment for low and medium power for all general
purposes or to individual requirements . .. quotations Cables: PANDA ROCHDALE — Tel. 47861

given per return air mail inclusive offrelght charges to
all parts of the world. Works : 16-18 Heywood Road, Castleton, Nr. Rochdale

MODERN ELECTRICS LTD,

164, Charing Cross Road, London, W.C.2.  ’phone TEMple Bar 7537.

Export enquiries welcomed {mmediate delivery from stock. Prompt attention to post orders.
TAPE RECORDERS [ RECORD REPRODUCING I TEST GEAR LEAK PICK-UPS
SOUNDMIRROR ! EQUIPMENT A\rquel g 5 Bynam!c(Rupy Stylus)£1i2 0 8
.................. ynamic (Diamond
Table Model. . £69 10 0 | DECCA | Model 7 (latest) ‘ 0 Scolus) 8 @
Portable . T €74 10 0|  3.speed Motors, com- fossLy: [lageshiie N YIUS) M. . ol £13
SCOPHON | plete_with Turntable Electronic Meter £40 0 O | MICT OPHONES
New Model 3 | and Rubber Mat...... £3 18 6 Wide Band Sig. Gen €30 0 o  ACOS
complete ............... 63 5 0 3-speed, complete... £6 8 6 Valve Characteristic | Mic 22 (Crystal)..... ¢6 6 0 |
SIMPHONIC Bisan sl [Shara 60 0 o Mic22 (head only).. €410 0
New Model IA ..._..... €83 0 0 3end (Crystal T/O D.C. Minor.. £ 5 0 Mic inserts for above £1 9 6
“GRUNDIG ” 2-Track e Y ; " 16 kV. Multipiier for ‘ Mic 16 (Cryseal).. ... £1212 0
50 10,000 c.p.s., pres<~ 3-s0d Model 8 £2 5 0 Mic 30 (Crystal)..... 4 4 0
button control. _£78 15 © H-;?) 6 Carrying'm(':”a.s'e.;””f.o; SOUNDMIRROR .
3-spd. (with 2 Decca Models 7, 8'and 40... £3 0 0| MECwihTF .. @ 7 0
RECORDING TAPE HAS.) v €13 18 6  ADVANCE i
GRUNDIG 3-spd. Auto-Mixer... £17 17 0 }E-‘ll (g[g-/‘gem) ------- - £25 g g M/C joss T F/C 5] é; lg g
B Gt 2001y on e £2 0 0| GARRARD PIECS. Ragiomeior. 6l § §| Heavy Table Base for
chUND!‘r‘a'RR°R e 5 o RC.75(3-spd Auto) €16 16 6 | COSSOR above ... - € 1o
Saper S pei 6 6 R.C. 75A, as above, Dnuble Beam Oscilloscopes Hand M/C with T/F
R e : but less heads........ €14 10 3 03 €93 10 o) CHSI ... 15 6
E.M.l. H.60, | 200"(. £115 0 $.201.B. Variable 3- °
EM1 Mo 1300k € 15 0| e Transcription by 8
EMLHS0 1500 .« 62 8 0] Motor £24 12 6| ALL NEW TAYLOR TEST ‘51 g
SCOTCH BOY CONNOISSEUR AR T AlD AV | FLOOR "STAND
1,200t ... €15 0/ T304 Deck.oo... €23 13 0| ABLE ON HFP. “Send SAE. | OO ST sions €3 12 6
SCOTCH BOY, 600fc. £1 1 © . LEAK AMPLIFIERS
Spare Spools, 1,200ft. 4 3| SPEAKERS IN STOCK ‘ cos Hick-ues Poine L TLIZ > 8 7 o
Spare Spools, 600it..... 3 3 GOODMANS AGP 20 (Std. or L.P) £3 11 5| Foint I TL25 £34 7 0
E.M.L H57, 3,250fc... €6 0 0! Axiom 150, Mic, 2...... €14 16 10 | 9F20 5te. or £.P) - £3 1L 21 Control Unit T gi2 12 0
SIMPHONIC . Audiom  60............ £2 6 3| neECh Lovs CONNOISSEUR AMPLIFIERS
As advertised. ......... £1 15 0 WHARFEDALE 2] 8%? |In Cact:unet ...... €43 10 0o
12/CS ... £l14 6 0 XMS. Magnetic.. £7 0., ess Cabinet... £41 §
VALVES ol 16E S B £ 0 5| CONNOISSEUR R.D. BABY DE LUXE”
We are one of London’s Super 8CS/AL.. £7 4 4 Super Lightweight, ?' 7, 15 ohms Output
Largest Stockists — Please Super SCS/AL.. £ 4 4 LP/Std. 8 nel., Pre-Amp........
write for requirements. Bronze (O £3 9 6 Spare Heads... €311 8

TAPE DECKS
SOUNDMIRROR—With Complete Instructions for Associated Amplifier .. £33 0 0, carriage extra.
WEARITE (limited stock), with Complete Instructions for Associated Ampllﬂar, £35 0 0 carriage extra.
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SENSITIVE PANEL:
'MOUNTING METERS

SIZE 24 347 5

RANGE 25.A 15uA I5uA
to to to
50A 50A 50A

S.50 types microammeters are stocked by M.R.
Supplies Ltd. at 68, New Oxford Street, W.C.I

All sizes available with MIRROR SCALE
Ist Grade Accuracy.

Available for delivery ex stock—
Universal Test Sets 1,000 and 20,000 Ohms/Volt.

/t!‘l'
BRITISH PHYSICAN LABORATORIES
HOUSEBOAT WORKS|[ |RADLETT - HERTS

Telephone\RA\DL T 5674-5-6

uc. Teneo raant wanas

Our design and development
department is available to help
solve your Cabinet problem.
The service can extend from
the production of design
sketches to the manufacture
of complete Cabinets, which
can vary in size from sample
instrument cases to the most
complicated consoles.

Write for further information to
TECHNICAL SALES OFFICE
229 NEW KING’S ROAD
LONDON. 8.W.6 Tel.: RENown 1601

Manufacturers

| HALLAM SLEIGH | CHESTON LD

WIDNEY WORKS - RInminCHAM - &

USTABLISHED 1808 =
Phones Aston Cropt 0716 i wan ® Graum s Juperfing. Birmiaghom s

JaNuary, 1953

F@ i Sole Agents Abroad

K. @. Khosla & Co., 22
School Lane, Naw D:lhi,
India.

Etablts Octave Houart,
14 Quai de L’Industrie,
8clessin-lez-Liege.

H. Cunnpingham,
PTY Ltd., 62 stsnhope
reet, Malvern, Vi
Australia.

Heftye & Frogg, Oslo,
Norway, Stcrgaten, 15,

Technical & Industrial
Sarvices, P.O0. Box 60,
Claremont, Cape Town.

MODEL ‘Q°

[

AUTOMATIC COlIL
WINDING MACHINES

AND HAND WINDING MACHINES

Machines stand

Clutch

supplied complete with

motor Two-speed Friction

ETA TOOL CO

(LEICESTER) LTD.

29a WELFORD ROAD,
Phone — 5386

and

LEICESTER

AsK ARTHURS FIRST

Send your enquiries for all Radio and Elsetrical
* NEW VALVES goods, especially those in short supply.
We have probably the largest variety of valves in
the country. Let us know your requirements.
AVO METERS IN STOCK
Avo Model 7.......cooiiiiiiiiiiiiiiiiiiic £19 10

Avo Model 8.. .
Electronic Test Unlt .

Electronic Test Meter..........
Valve Characteristics Meter .................. £60 O
wCossor Oscilloscopes Madels 1035 ... £93 10
,» 1049 ..£132 0

»
Also full range Taylors Meters. List on request.

Leak Point | Amplifiers (28 70
Leak Pre-Amplifiers 9 0
VALVE MANUALS Leak Tuning Unit.. £38 50
4 ] t o Woden output transformers for
Mullard ..o 5 0 Williamsen Amplifier £6 IZ [
Osram  «-o* 5 0 Partridge . ....ccececennes £7 3
Brimar No. 4 Woden Choke P.C.F. 12 £2 4 ]
Mazda, Parts | and 20 nghk: & Weaire Tape g
7. each ..emesees ace QuaT:cape Deck
ce-
Muttard Vé“’% Rep; 3 gecol;‘digg T;g i
ment cotch Boy, 35/- each.
Amav.eurs Guide tc:'V'Mve Terms C.0.D. or Cash with order
Selection by Mullar Goods offered subject to being unsold

ge 6d each extra and to price alteration.

Posta.

EST.
1919

pROPS! ARTHUR GRAY. LTOD

GRAY HOUSE, 150-152, CHARING OROSS ROAD, LONDON, W.c2
TEMpie Bar 5833/4 and 4 Cables: TELEGRAY, LONDON
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WIRELESS WORLD

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. Att GUARANTEED.
ALL PRIMARIES ARE 200250 v. Half Shrouded.
HSMé63. (Midget). Output 250-0-250 v. é60m/a., 6.3 v. at 3

amps., S v.at2amps. 18/~
HSé63. Output 250-0-250 v. 60m/a. L 6.3 v. at 3 am = .
2 AMPS, L e R ST, . . WS . | PR, | MUY b 18/6
HS40. Wlndlngs as above 4v. at4amps 4v at2amps......... 186
Qutput
HS2. 250-0-250 v.80ma. ... [PPSRV § P
HS3. 350-0-350 v. 80 m/a. HS30. 300-0-300 v.80 ma. ... 20~

HS2X. 250-0-250 v. 100 m/a. HS75. 275-0-275 v. {00 ma.... 23/~

HS$30X. 300-0-300 v. 100 m/a. HS3X. 350-0-350 v. 100 m/a. 23/~
Fully Shrouded

FSMé3. (Midget). Output 250-0-250 v. 60 ma., 6.3 v. at 3

amps., S v. at 2 amps. 186
Qutput
FS1. 250-0-250 Vo B0 MUAL 13/~
FS30. 300-0-300 v. 80 m/a. FS3. 350-0-350 v.80 mja. ...... .23
FS2X. 250-0-250 v. 100 m/a. FS75. 275-0-275 v. 100 m/a. 15/9

FS30X. 300-0-300 v. 100 m/a. FS3X. 350-0-350 v. 100 m'a. ... 25/9
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 v. at 2 amps.
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v.

4 amps., C.T. 5 v. 3 amps. Fully shrouded.
FS50. Ourput 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v.

4 amps., C.T. 5v. 3 amps. Fully shrouded ........................ 75~
F30X. Output 300-0-300 v. 80 m/a.. 6.3 v. 7 amps 5 v.2amps.

Framed. Flying leads. 31/9
F35X. Output 350-0-350 v. 250 m/a., 6.3 v. >

4v.3 amps.,0-2-6.3 v. 2 amps. Fully shrouded ...... 716
FS160X. Output. 350-0-350 v. 160 m/a., 6.3 v 6 amps

3amps., 5 v.3amps. Fully shrouded. ..................... ... 416
FS43X, Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v.

6 amps., 6 v. 3amps. Fully shrouded. ................... ... . 69—
HS6. Qutput, 250-0-250 v. 100 mja., 6. 3v. 6 amps., C.T. 5 v.

3 amps. For receiver RI1355. Half shrouded. ..................... 2973
HS150. Output, 350-0-350 v. 150 m/a., 6.3 v. 3 amps.. C.T. 5 v.

3amps. Halfshrouded ... 30/9
F36. Output, 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v.

3 amps. Fully shrouded. 32/6

FS120. Output, 350-0-350 v. 120 m/a., 6.3 v. 2amps.. CT.63v.
2 amps., C.T. 5 v. 3 amps. Fully shrouded e -l e . 33~
FS256. Output "250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v. at

3amps. Fully shrouded. .................................. 30/9
PRI/I. Qutput 230 v.at 30 m/a., 6.3 v. at |.5/2 amps. . 23/-
FS150. 350-0-350 v. 150 m/a., 63v 4amps,5v 3 amps.. 34/9

FSIS0X. Output, 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps
C.T.6.3v.at 2amps.,C.T.5v.at3amp; Fullyshrouded ... 349
The above have inputs 0f2920/250 v.
FILAMENT TRANSFORMERS
F4. Output, 4 v. 2 amps. F6. Output, 6.3 v. 2 amps. ... . 9/~
FI2X.Output, 12v.at | amp., 9~ F§X. Qutput, 6.3 v. 0. 3amps 6/

F12. Output, 12.6 v. tapped 6.3 v. at 3 amps. 18/6

F24. Output, 24 v. tapped |12 v. at 3 amps. . 26/-
F12 and F24 framed with Flying Leads.

FU6. Qutput, 0-2-4-5-6.3 v. at 2 amps. .-

F29. Output, 0-2-4-5-6.3 v. at 4 amps. .. 209

FU6 and F29 clamped with Flying Leads.
F5. Output, 6.3 v. at |0 amps., or 5v. at [0 amps., or 12.6 v. at
Samps.,or [Ov.atSamps. ... 37/9
F6/4. Output, fourat6.3 v.tapped at 5 v. at 5 amps. per winding
giving by suitable series and parallel connections 24 v.at5amps.,
20 v.at 5 amps.. 18 v. at 5 amps., 15 v. at 5 amps.. 12.6 v. at
10 amps., 10 v. at 10 amps.. 6.3 v. at 20 amps.. 5 v. at 20 amps. 57/~
F5 and F6/4 framed with Flying Leads.
FUI2. Output0-4-6.3v.3 amps. FU24.Output0-12-24v. | 1mp. 19/6
The above have inputs of 200/250 v.

OUTPUT TRANSFORMERS

MOPI. Ratios, 26, 46, 56. 66, 90, 120-1 50 m/a. max. current.
C.T. for Q.P.P. Class B, etc. Secondary 2/4 chms. Top panel

andlclampedi(each ST aicerer T T e g [
OPI10. 10/15 watts output. 20 ratios on Full and Half prlmary 19/9
OP30. 30 watts output. 20 ratios on Full and Half primary...... 28/6

Williamson’s ©O.P. Transformer tc Author’s spacification...£4/13/6
Chokes for Williamson’s Amplifier. 30H. at 20 m/a.... 18/6
TOH at 150 M/, ..0iienieiieie it enie e eeieias . . 35/

Choke C4. 60 m/a., approx. 8H., 350 ohms 5/~
Choke C5. 40 m/a., approx. 5H., 350 ohms 4-
Choke Cé. 50 m/a., 50H., 1,500 ohms 22/-

CB.360 Micro henries clamped, 5/3. C7,90 m/a 180 ohms clamped 6/3
Belling-Lee Co-Axial Plugs. Type 642/F. . each ................. /3
Belling-Lee Co-Axial Sockets, Type 6045, each ............. 173
Quotauons etc —stamped addressed envelope pleas=
W.O. (add 1/3 in £ for carriage).
Trade and also Export enquiries invited.

H. ASHWORTH - (Dept. WW),

676, Gt. Horton Road, Bradford, Yorks.

L E A K QUALITY
EQUIPMENT

for the Connoisseur

THE NEW “ VARI-SLOPE” PRE-AMPLIFIER
for the famous Leak
“Point One"’’ Power
Amplifier. For full
details see maker’s
advertisement on
page 85.

ASH PRICE £12-12-0

THE INCOMPARABLE TL/12 12-WATT
TRIPLE LOOP FEEDBACK
“POINT-ONE” AMPLIFIER

which has won
world-wide rec-
ognition by its
pre-eminence in
performance,
reliability and
craftsmanship.

CASH PRICE
£28-7-0

TERMS for these TWO UNITS
£9 deposit with order and 18 monthly instalments of 40 -.
LEAK TUNER & DYNAMIC P.U. also available on
similar terms. All above available separately.

eSS () T e ——

More and more men are
changing (o Electric Shaving

because the amazing NEW
REMINGTON Contour 6

ELECTRIC SHAVER

really DOES give a Cleaner—
Smoother and Faster Shave than

any other method. We have
carefully tested every make of Electric

Shaver available to-day and in our /
opinion the Remington is the finest y,
of them all. TO CONVINCE YOU our

14 DAYS' FREE TRIAL /m"'
1S AVAILABLE FOR 20/- DEPOSIT

(Returnable if shaver not entirely satis-
factory). Balance payable by 8 monthly
instalments of 21/-. Cash price £8.19.5.
AC/DC/200/250. Other voltages avail-
able. Every shaver brand new and
despatched by return in superb silk-lined
presentation case. Brochures free

THE L.R. SUPPLY COMPANY LTD.

(LONDON RADIO SUPPLY COMPANY)

BALCOMBE . SUSSEX

Balcombe 254
G
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PRIVATE

OPINIONS

“

. . 1t is everything you say, in fact even more ; on every range
i is accurate . . . after about half an hour from receiving 1t I had
it working.”—A. P., Longton.

“. .. Iam very pleased with kit, especially the instructions—so
clear ! ”—K. T., Cleethorpes.

. I felr I had 10 write and congratulate you for putiing on the
market a R|C bridge of such high accuracy at a phenomenally low
price. Consiruction is remarkably easy . . '—D. G. R. L., Cheam.

“. . . I am very pleased with same and think it remarkably good
value for such low cost . . . ”—W. E. C., FHove.

. . . when one of your bridges was tried out againsi Laboratory
Standards and everyone present was amazed ar the very high degree
of accuracy . . . ”—%. R., Fulham.

THE RADIO MAIL 30/- RES./CAP. BRIDGE KIT IS
THE BEST RADIO VALUE OBTAINABLE TO-DAY

5 megohms—50,000 ochms
100,000 ohms—1,000 ohms
1,000 ohms—10 ohms

50 mfd.—.2 mfd.
I mfd.—.01 mid.
.01 mfd.— .C0CS mfd. (500 pF.)

NO CALIBRATING
The panel bears six separate scales, one for each range, cali-
brated in Ohms and Micro-farads for direct reading.
Easy range is fully variable, covering all intermediate values.

Cash with order or C.O.D.
Prompt Detlivery.

RADIO MAIL, &inocr iSnevion DS ies, pesse

Part post & packing 1/6

twin track heads. Posi-
tive braking
A combination of these
two  items

tape recording
most perfect form.

From your locol dealer—in
case of difficulty write to

JaNuary, 1953

" Have You Soen the
CONSTRU

CTORS ENVELOPE

,érehens/‘ve [nstructions

rcaﬂtdim'ﬂy cz': yilding the
LANE PEL';RD -PLAYBA K
T AMPLIFIER

THE LANE RECORD/PLAYBACK AMPLIFIER KIT

This high-grade kit incorporating modern miniature valves, punched and
drilled chassis, ready assembled and screened switch and detailed theoretical
and practical blueprints is supplied complete in every detail. No surplus
items included. All components are of well-known makes and fully guaran-

eed] Price £13.0.0
Amplifier ready built and tested, £15.10.0
THE LANE e
TAPE TABLE [
Three motors. Fast
forward and reverse
rewind. High fidelity

£16.10.0.

provides
in its

VERDIK SALES LTD.

17 SHAFTESBURY AVENUE, LONDON, W.I
'Phone : Gerrard 8266

DIRECT T/V REPLACEMENTS

(REGD )
prop. A. ROSE, AIRE.

134/136, LEWISHAM WAY, NEW CROSS, S.E.14.

TIDEWAY 3696

ADDITIONAL ITEMS TO THOSE IN OUR
“T/V SPARES MANUAL”

(if you have not yet received your copy, please
send éd. stamps).

H.l.1 C.R.T. HEATER ISOLATING TRANSFORMER. Low
capacity winding, 2 wvolt input, 2.1 volt at 1.5 amp. output.
Used for cathode/heater shorts. Definition 2.5 me/s. Price 26/6.
H.1.2 C.R.T. HEATER TRANSFORMER. Low capacity secondary,
230 voltinput 2.1 volc output at 1.5 amp. For cathode heater short on
Baird, Everyman, Portable and Townsman. Price 26/6.

HEATER BOOSTER TRANSFORMER. Rejuvenator, 22/% each.
H.B.l, 2 volts in 2.6 volts output. H.B.2, 4 volts in 5.2 volts output.
H.B.3, 6.3 volts in 7.5 volts output, for low emission AC.R.T.'s,. Tapped
at half boost voltage. Set of 3 transformers. Price 61/6.

ULTRA V470 and W470. E.H.T. transformer mains type. 4.2 KV.
2 volt 1.5 amp., £4/19/6.

W570 and D570. E.H.T. mains transformer, 5.2 KV. and 2 volt 1.5
amp., £4/19/6.

W700. Mains and E.H.T. filament transformer, £5/4/-.

FERRANTI TYPE E.H.T. voltage doubler transformer 230 v. mains,
primary 2.5 KV. and 4 volt | amp. filament at 6 KV. insulation, £4.
COSSOR 1210 and 902 TYPE. E.H.T. and filament transformer, £7.
PHILCO 1707 and 1708. E.H.T. transformer, £4/7'-.

PLESSEY. E.H.T.transformer, mains input, 4 KV. output and U22
heater, part No. CP70049, limited supplies at £2/12/-.

SILICONE COMPOUND DC4. For the first time in this country,
availablein 2 oz. subes. prevents E.H.T. flash overand arcing. Price 10/6.
“TELEVISION FAULTS.” With asupplement comprising circuits
of Beird, English Electric, Murphy, Philips projection and Ultra sets.
Price 5/6.

Dept. W.W.

18 TOTTENHAM
COURT ROAD,

- LONDON, Ww.1

Tet.: MUSeum 2453/4539

Business Hours : Monday-Friday 9—5.30

Saturday 9—I

RELAYS

D.C. COIL RESISTANCE

3,000 TYPES: [.9Q to 80,000
600 TYPES : 0.4Q to 9,2000).
ALSO LARGE STOCKS OF
DOUBLE & TRIPLEWOUND
AND SLUGGED COILS.

SIEMENS TYPE HIGH SPEED

CONTACTS

3,000 TYPES : up to 8 sets.
600 TYPES : up to 4 sets,

3,000 TYPES : Make (M), Break {(B),
in Twin-silver Twin-platinum, Dome-
silver (2 amp.), Tungsten (5 amp.),
and Flat-silver {8-amp.). Change-
Over {(C), in all but Tungsten : Make-
Before-Break {K), in Twin-silver and
Twin-platinum

600 TYPES : (M), (B) and (C), in
Twin-silver and Twin-platinum,
KEY SWITCHES.

2 C/O. to 8 C/O, Special types made
up to order.

SPECIAL.

Kit of parts less chassis for photo-
graphic timér unit,  sec. to 100 secs.

KEY
SWITCHES
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<UD e MEAT 0k

. EVERY CIRCUIT

is to be found in its Transformer, which, like
= the human heart must keep the lifebiood
flowing evenly and constantly under both
normal and abnormal conditions.

POTTED COMPOUND FILLED
TRANSFORMERS AND CHOKES

manufactured by WODENhavebeendesigned
to fulfil such a purpose, and for this reason
they have been standardized by many leading
Radio, TelevisionandElectronicmanufacturers
and also Government Research Departments.
Their choice is only made after exhaustive
tests for accuracy and reliability. To merit
this confidence, there is a constant need to
provide componentsofthe highest quality and
our amplie research and testing facilities
ensure continued progress in this direction.

@

i

YU TR PR, T

Send for our fully
illustrated Cotalogue

MOXLEY ROAD > BILSTON : STAFFS.
TELEPHONE, BILSTON - 41959

TP

(With, ol
PHOTOMETRIC
DEVICES

ond, alho fot

INSTRUMENT CALIBRATION
ELECTRONIC TIMING EQUIPMENT
REPEATER EQUIPMENT

REMOTE CONTROL GEAR
MATERIAL ANALYSIS

X e,
| Constqﬁt Voltage

TRANSFORMERS

With any photometric device a variable light source
means variable and inaccurate operation, which in
process control and other industrial applicatious may
mean lost efficiency and increased costs. Advance
Constant Voltage Transformers ensure that the maing

ETC. supply voltage is stabilised to within 19, with
input voltage variations as high as - 159%,.
Full rechnical details showing how you can hkeep roliag
ST wnder contro! are given in Folder S.15/W
S

—— -".,X,; U
= Advance

ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, WALTHAMSTOW, LONDON, E.I7
Telephone : LARkswood 4366/7/8 Telegrams : Attenuate, Walt., London
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YEAR’'S

OOP

BRAND NEW — UNUSED — COMPLETE
A PORTABLE TAPE RECORDER
Ng’T A KIT BUT 4 FACTORY BUILT JOB. By a well-knoin manu-

facturer. Simple to operate. I'inest quality components throughout.

% Attractive carrying % Weight 31 Ibs.

case,
% Twin track % A.C.mains 200-
recording. 250v.

% Instant playback.

% Fast rewind.
Y% Size of case: 17 x
12 > 7 ins. % Record level
% Total playing time Ddiestor,
of 66 mins, % C let dv t
omplete. Ready to
% 6 Valves. switch on.

Supplied fully assembled and
wired, with all valves, 1200ft. spool
of tape, take-up spool, crystal hand

MAKE NO MISTAKE- | LASKY'S PE%ICE!
You MUsT SEE AND | £34 19 . &

HEAR TH]S Carriage and insul;ance i5, -

microphone, instruction book,

and circuit diagram.

THE RECORDING SMPLIFIER

As used in the recorder above. 6 valves, 2 6V6
26J7; 16J5; 15Z4. Supplied fully assembled
and wired, with all valves and 5” speaker. Ready
for use, 200-250 volt A.C. mains. Size :—15}"
wide, 84" deep, 6” high. Circuit available.

LASKY'S PRICE £8 .19 .6

Carriage and insurance [0/- extra.

TAPE RECOMMENDED
Scotch Boy
1,200 fr. Reels 35/-
600 ft Reels 21/-

MICROPHONES. CRYSTAL
Rothermel 59/6
Acos No. 1 £6 6s.
Acos No. 2
Complete with stand £6 6s.

Lustraphone. Moving Coil. Stand
type. £5.12.6.
Lustraphone Moving Coil, hand
type. £5 5s.

MICROPHONE STANDS
Table model. 2 section. Chrome
plated. Crackle finish base. 19/6.
Floor model. 2 section  Brass,
heavily chrome plated. 89/6.
Carriage 2/6 extra.

PORTABLE GABINETS

As illustrared.
separately.

SKY’S T
srice o £3.45. \GrRE

Can be supplied

LASKY’ S
Lasky's (Harr
HARROW ROAD., PA

370
(Opposite Paddington Hospital) Tele
MAIL ORDER & DESPATCH DEPARTMENT, 485487

Hours: Mon. to Sat. 9.30 a.m. 10 6 p.m., Thurs. halfday 1p.m.
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MAINS TRANSFORMERS
All 200-250 volts ¢.p.s. primary.
Finest quality, fully guaranteed.
MBA/3. 350-0-350 v. 80 mA,
6.3v.4a.,5v.2a. Bothfilaments

tapped at 4 volts. An ideal
replacement trans. Price 18 -
MBA/5, 350-0-350 v. 125 mA,
6.3v.4a,5v.3a With mains
tapping board. Price 276
MBA 6. 350-0-350 v. 100 mA,
63v.3a,5v.2a With mains
tapping board. Price 22/6

MBA/7. 250-0-250 v. 80 mA,,
6.3v.3a.,5v.2a Bothfilaments
tapped at 4 volts. Price 18/-
MBA/8. 325-0-325v. 120 m/a.,
6.3v. 2.5a,,5v. 2a. Impregnated.
Tapped input, 110-250v

Price 27/6.
AT/3. Auto transformer. 0-10-
120, 200-230-240 volts, 100 watr,

Price 17/6
METAL RECTIFIERS |
6v.la. .. .... ... 6/9
6v.4a. . G5 17/6
12v. Y a. 3/11 |
12v.4a ... .. 13E 176
“HAYNES ” radio and tele-
vision c¢omponents. A arge
range available from stock. Send
us your requirements.
TEST PRODS. Fused, with
fully retractable points. Price

4/11 per pair.

SUPERHET COIL PACKS. 3
Wavebands : 12-35 metres; 35-
100 metres; 200-550 metres.
Size: 44%3in. Price 16 -.

RF.25 UNITS. BRAND NEW
AND UNUSED.  For use with

TWO-GANG TUNING
CONDENSERS .0005MFD.
No. 1. Miniature, With Perspex
dust cover and trimmers. Size:

13 x 2 x 1%in. }in. spindle
LASKY’S PRICE 8/6
No. 2. Midget. With trimmers.
Size: 2} x 13 x 1iin.. }in.
spindle.

LASKY’S PRICE 8/6
No. 3. Midget. Less trimmers.
Size: 2x 1} x 1}ins. #4in. spindle.

LASKY’S PRICE 6/6
No. 4. Standard type. Size:
24 x 2§ x liin.. }in. spindle.
LASKY'’S

PRICE 6/6

THREE - GANG TUNING
CONDENSER. .0005 mfd. Size
31 x 22 x 1}in., jin.
spindle. ,
LASKY’S PRICE 7/6
P.A. SPEAKERS. Re-entrant
horn, 10 watts, beam proiector,
weatherproof speakers. 7.5 ohm

impedance. Horn diameter—
14in.

LASKY’S PRICE 99/6
Spigot mounting 10/- extra

Carriage and packing 15/- each.

TANNOY PRESSURE UNITS.
938 Bl s
Carriage 4/6 extra. 79/6

A Large range of Garrard

and Collaro Auto Changers

in stock. For immediate
delivery.

Single-speed Garrard. From
£8/19/6

1355 Receiver. Supplied with .
3 “new SP6i valves 19/11. [ 3-peed Garad  From
Carriage 2/6 extra.
INTER-COM. SETS
{-station operation. For use
on A.C./D.C. mains 200-250
volts. Supplied complete, with

BRAND NEW AND UNUSED
R1132A RECEIVER.
Supplied in makers’ original
wood transit case. Frequency
coverage 100-124 mc/s. 11 Valves :
1 VR65; 1 VR66; 4 VR53; [
2 VR54; 1 6]5; 1 VS70;
1 VR57. Large tuning scale with |
slow motion drive. 0-5 m/a. '
!

tuning meter, RF. and LF. gain
controls, jack sockets for line and
’phone.
Totally enclosed in metal case,
grey enamelled with plated
handles. Size: 18 x 10 X llin.
Supplied with all valves, also
circuit _and _calibration chart.

ASKY’S PRICE
{Earriage 10/- extra. £3'19'6 |

3 new valves, ready for im-
mediate insta'lation.

Fitted in attractive plastic cabiner

MASTER
UNIT £7.15.0.
Carr. 3/- extra.

Extension
Units. As
Ilustrated.
1/1/-
Carriage 2/-
each extra.

R1481 RECEIVER. Soiled con-
dition. Supplied in original wood
transit case.

Frequency coverage 66-86 Mc/s.
11 Valves: 1 VR65; 1 VR66;
4 VR53; 2 VR54, 1 6]5; 1
VS70; 1 VR57. Large tuning
scale with slow motion drive.
0-5 m/a tuning meter, RF. and
LF. gain controls, jack sockets for
line and ’phone.

Totally enclosed in metal case,
grey enamelled with plated
handles. Size: 18 x 10 X 1lin.
Supplied with all valves, also
circuit and calibration chart.
LASKY’S PRICE I

Carriage 10/- extra. 59/6

RADIO

ow Road) Ldd..

DDINGTON, LONDON, W.9.

phones : CUNningham 1979 and 7214

Harrow Rd., Paddington, London,W.10. Tel. LADbroke 4075
TERMS: PRO Forma, Cash with order, or C.O.D. on post items
»nly. Postage and packing on orders value £1—1/- extra, £5—2/-
sxtra, £10—3/6 extra. Over £10 carriage free unless specifically
stated otherwise.

| and A.V.C.; 6V6 Output,

Diaphragm driven.
can be: used for tape recording, etc.
Miniature, 1§in. diameter, }in. thick.

P.M.
LOUDSPEAKERS
All less o'trans.
new and unused.
First quality.
3in. 2/
Sin. 12/6
6lin. 13/6
8in. 15/-
10in. 25—
12in. 75—

CARBON POT/METERS

All with long spindle, 1, }, 1 and 2 me2.

3 "3 less switch
each.

All post extra.

LASKY’S PRICE
With switch 4/3 each.

Fully assembled. For

LASKY’S PRICE

SPECIAL OFFER

BRAND NEW AND UNUSED RI155 RECEIVERS
AERIAL TESTED BEFORE DESPATCH
THESE SETS ARE THE TOPS
Supplied complete with 10 valves. Circuit :
A.V.C., R.F. Amp., two LF. Stages, magic eye, etc,,
etc. 5 Frequency ranges:
Mc's.- 1. 500-600 Kc/s., 300-200 Kc/s. ; 200-75 Kc/s.

Ws2d Models. Acrial Tested.
Complete with all vaives, £7.19.6.

POWER PACK AND OUTPUT STAGE.
use with above
Complete with valves, wired and working.
operation on 200-250 volts 50 c.p.s.

T79/6 carriage 5/-

B.F.O,

18.5-7.5 Mc/s.; 7.5-3.0

LASKY’S
PRICE

£11.19.6

Carriage 12/6 cxtra

Carriage extra.

receiver.
For

extra.

WEARITE TYPE 550 LF
TRANSFORMERS. Perme-
ability tuned.  445-520 Ko
Size: 3iin. high, 1{in. square.
Price 12/6 per pair.

CAR RADIOS. BY FAMOUS
MANUFACTURER. 12 Volt.
6 Valves. Valve lineup: 6K7RF.
amp. ; 6K8§ Frequency changer;
6K7 I.F. Amp.; 6Q7 Detector
6X5
Rectifier. Non synchronous
vibrator. Fitted in two units,
with only electrical connections,
not Bowden cable.

Fitted 6iin. speaker gives excel-
lent quality output, adequate for
the largest car.

Model No. 1. Frequency cover-
age: Medium wave band 197-
560 metres, Long wave band
857-2065 metres. Model No. 2.
Frequency coverage : Short wave
band 18-50 metres, Medium
wave band 197-560 metres.

LASKY'’S PRICE

Carriage 10/- extra.£15-1 9.6
State model required when order-
ing.

ROTHERMEL (DEAF AID)
CRYSTAL MICROPHONES.

Extremely sensitive,

LASKY’S /
PRICE 7/6
POST FREE.

MIDGET YAXLEY
SWITCHES. 4 pole 3 way and
2 pole 5 way. Long spind'e.
Price 2/11 each.

EXTENSION SPEAKERS. 3in.
P.M. Complete with cabinet.
Medium walnut veneer. Modern
and pleasing design. Ideal for
radio extension and intercom.
slave units. Fitted with back.
PRICE 21 -. Postage 2/- extra.

AMPLIFIERS. All fully wired
and assembled, ready for opera-
tion.

25 Watt Model.
with radio tuner, and
medium wave. 7 valves, in-
cluding 2 6L6 in push-pull
Provision for high and low
impedance microphone. Abso-
lutely perfect, new and unused.
For 200-250 volts 50 c.p.s. mains.
£25,

B?I Romac,
ong

Model J/RA/2. 10-12  watt,
4 valves, including 2 KT61 in
push-pull. Brand new and unused.
For 200-250 volts 50 c.p.s. mains.

Details available on request.
£7/19/6
12 Watt Model. 10 valves,

including 2 25L6 in push-pull.
Brand new and unused. For
200-250 volts 50 c.p.s. mains.
£10/19/6.
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INDICATOR UNITS TYPE CRYSTAL IODES
SPEAKER FRET 233. Contains 1 c.r. tube type ‘ o S . 5
Expanded metal. Finished silver. | YOR9Z, and LI valves i— | G2 Ctipe, Glass wige ends 373
i, X 12000 e gli | 3 EEs0; 3 BB3d; 3 SPol caey B-T-H. Type, Plastic, 3/-
12in, x 18, .._......... 511 |2 EA50. Also hundreds of SatL
Plastic. Finished bronze or cream, | Yarious types of components, -
12in. % 5im. - ;\esxstagfe;, switches, etc., et;i
h 1 i ssembled on strong met:
12in. x 6}in. ... 29 chassis, in grey enamel steel TELEVISION SOUND AND
4 case. Size:—I8 X 8 X 8in. VISION STRIPS
SMOOTHING CHOKES LASKY’S PRICE 89/6. Car-| T.R.F.Birmingham frequency 3
i 1 31y | miase and packing 10/6 extra. | Chassis size: 1lin. wide, 33in.
40mASH ... . 3/11 CO-AXIAL CABLE 70-80 | deep, dlin high (inc. valves).
OmAIOH .. 4/3 | ohms impedance. Single core, 4 - stages. (2 common to
100 mA 10-20 H . 7/3 | 9/- doz. yards, Twin core,  both sound and vision.) 6 new
150mA3H ............ 3/6 |12/~ doz ~vards. Balanced Mullard valves. (4 EF80, 2
250mA 10H ........ .. 186 | twin fecder, 6/- doz. yards EB9L) Suitable for AC/DC .
— . " X — ~—-". | or AC operation. Valves wired
in series.  Limited quantity. Produced by
tarnous manufacturer.
! LASKY’¢ / J
For 12in. cathode ray » 2 PRICE s £6/1 9,'6 With all valves.
= - tubes. Beautiful figured Carriage 3/6 extra
CONDENSERS medium walnut finish, . 5
with high polish. Fitted Other types in stock (S’het).
ELECTROLYTICS with shelf for receiver, . - -

32432 mfd. 350 v.w. and
25 mfd. 25 v.w. in single

|

each, 9/- doz.
TUBULAR WAXED

100, 200, 300, 500 PF,|

.0005 mfd. 12.5kV. 10/-.
1 mfd. 7 kV. 20/-.
0.04¢ mfd. 12,5 kV., 7/6.
Plastic case, single bolt
fixing.

glass speaker baffle and

fret, a

easy movement.

nd castors for
Un-

OUTPUT
TRANSFORMERS

Lond

| All other models 35/3 2/-.
{Bulgin com-

CARDBOARD ponents 132 CHASSIS Ragfd’efiube. Table or Console
500 v.w. .1, .01, .02, Co'{yemc ﬁtg/glleters’ Sound-Vision, _18/6. Incorporates all the latest
ype » |[Power-Pack/Time|evelopment
.05, .001, .002, .005, etc., /2 cach| pase, 18/6. A TReLR
etc., 6d. each, 5/- doz., Tvpe CLR?;_‘SQ/ZZ}; Support for  S.V.|constructor at its eﬁne‘;;:!.‘e
T & chassis, 6/-. Send to-day for the CON-

MINIATURE MICA | Morganite type
pot/meters, 5/=each) CONDENSERS

picture.
Superb reproduction.
|Uses 9in. or 12in. Cathode

on 36 ’S‘per set. L9RF cfxoke,‘

h
Q| STRUCTION ENVELOPE,
32-page booklet crammed with

aluminium can. dolled | Suitableforse | 40 mA. Multi ratio ........ ... . . 6/11
Latest fixing, 4/11 each. | ““ Practical Television,” | 80 mA. Multiratio ................ 14/11
8 mfd. 450 v.w. .. .. 2/3 ‘“ Practical Wireless,” 80 mA. Pentode _................. 12/6
8 mfd. 500 211 and ‘* Wireless World 60 mA. Plessey, 6,000 ohms 5/11
16 mfd 350V-W ----- 2;61 ] televisors. iS)tanclgrcl pentode 4/11
. V.W. R ' entode .. ...... 3/6

e M 300V 11 36 | LASKYS £8.10.0 Al o

mid. V.W. | Carriage 12/6 extra. | PX4 Intervalve . . 8/6
50 mfd. 350 v.w. .. 3/11 i 51 Intervalve Sh
60 mfd. 350 v.w. 3/11 | Outside dimensions of i
250 mfd. 12 v.w. .. 2/- | cabinet: 17}in. x16}in. ‘
250 mfd. 350 v.w... 4/11 | convert your tabie FILAMENT TRANSFORMERS
848 mfd. 450 v.w. 4/6 | receivertoa console ? | Al 200-250 v. 50 c.p.s. primary.
8416 mfd. 500 v.w. 5/3 nggap;?rx; fé?’-rrieosinfoxbﬁli. g.g v. ;.5 I O ———_ 7/11
12+12mfd. 350 v.w. 3/6 | i huatanie it re. PN, BRI Bt [0
164-16 mfd. 500 v.w. 4/6 | quired. 221D o esme e e e P e 4/11
164-24 mfd. 450 v.w. 5/11 | This cabinet can also be Special Transformer. 30 volts at 2 amps.,
32432 mfd. 150 v.w. 2/6 sugplled cut out for a with the following tappings :—3, 4, 5, 6, 8, 9,
32+4100mfd. 450v.w. 7/6 | & cr tube. 10, 12, 15. 18, 20, 24 and 30 volts, 17/6.
60+ 100mfd.350v.w. 9/6 | - e P -

MAYe?C mema o THE VIEWMASTER

25 mfd. 25 v.w..... 1/6 | WX3and6. Each 3/9 COILS The television set you can
gg mgg ég V.W..... }52 }2::\)8366 ...... 11/8 :‘\"] gwdeflds av?yable‘gl;:lt(si at home from standard

mid. VW..... 1/6 |z, 51rr4s including fi'ter chokes. . . N
75 mfd. 12 v.w 1/- 32,555?33 ngf‘\Venvoe, Kirk| Wenvoe, Kirk o’Shotts, |
e 2 Q00000 1 56EHT?OO 356 o’Shotts, Holme Holme Moss. Sutton Coid-

MINIATURE BIAS Moss Sutton Cold- field and Alexandra Palace

|  SUNDRIES  field, 28/~ per set. Operation. Brilliant high

10 mfd. 25 v.w., 104d. | Morganite resistances| Alexandra Palace, 20/~ definition  black and  white

Belling-Lee 1707 and | d a
etc., 6d. each, 5/~ doz.| fuses ...... 9/9|All by T.C.C. {oparate information and afi
_ | WB & PLESSEY 100" mfd. CEI10LE, the necessary data, a}soSfull-
CERAMIC AND SILVER /B & PLE ; 14/ size working drawings and
MICA Line 250 mfd. CEI10DA, stage by stage wiring instruc- . —
| trans. S 3216 10/- | tions. M’od_el ““A” for use in London and Home’ Counties
All values from 44d. each, | Frametrans... 25/6/2500 mfd. 3 v.w. Model “B” for use in Sutton Coldfield Area. Mo(‘i‘el ‘;’C’ for Holme
4/- doz. 3 cl;:iocz boost 5/9'AIICE25hAA ....6/9|Moss. Model “ D ” for Kirk o’Shotts. Model ““E ”* for Wenvoe. -
e S TR T choke.. . ... | t t |
MINIATURE witih coniel 1057 “toa™ 7 foite: 1/6
1,01, 001, 02 002 mfd. | N e yaves ALL COMPONENTS IN STOCK AND
“1C. . C. - 3 oCcus ri1
- ac, Oi= COZ. prter trans.. . |EF50, 8/6 and 12/6 SOLD SEPARATELY. R
T.C.C. VISCONOL HIGH WB/103 .. 42/- each; EBC33, 12/6;
VOLTAGE CONDENSERS _ WB/103A .. 52/6 KT61, 12/10; 6P25
kSl o LASKY®
y). .R.T. sup- , 25/13 3
001 mfd. 12.5 kV. 7/6. pors T au6lt0e; EYSI, el y S
.001 mfd. 15 kV. 10/~ Lasky’'s (Harr
001 mfd, 25 kV. 18/-. CATHODE RAY TUBES —vm .nsky’s (Ha
D00S A 25V, 18 | New o e e i 370 HABRROW ROAD. PA
| New and unused, Yy guarantecd. (Opposite Paddington Hospital) Tcle

| All makes available from stock for
immediate delivery. 9” from £13.13.8,
10” from £15.4.0, 12” from £18.4.10
Carriage and insurance extra.
Let us have your requirements.

MAIL ORDER & DESPATCH DEPARTMENT, 485/487

Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m.
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CIRCUIT DETAILS AND &
DIAGRAMS SUPPLIED. '

C.R.T. MASKS. Brand new Multi-Ratio Frame
LATEST ASPECT RATIO Output Transformer, |
1I0in. ... ........ 7/6 10/6.
12i0. i nacann 15/- Frame Blocking Os-
12in. flat face... . .... 15/- cillator Transformer,
Hin. rectaggu]ar 21/~ 476.
151n. roun: o, b J257-)c== = =
16in. Double-D ... 30/- Line E.HTE£ransfor-
17in, rectangular 27/6 \‘:‘i:ﬁ’ir:;lthlzf65l heater
SOILED OLD ASPECT | Focus Magnet, With
9in, BRI / Vernier Control. For
s dlslencle s B BB RINLE ~|any type c.r. tube with
}g:g --------- 7/6135 mm. diam. neck,

ARMOUR PLATE GLASS line, 12/6.

15in. Actualsize 184in. x
19tin. x %in. ... ...
12in. Actual size 13in.

X 10}in. x fin. ... ... 4/-
9in. Actual size 9in.
X8in. x }in. ........ 3/-

10/-121/6. |
plate glass (new ratio) 11 6|Scanning Coils. High|

711 146,

impedance frame, low
Low im-|
pedance line and frame,
Plessey. Low
impedance line and
frame, 25/-. ]
Variable Inductance|
'Width Control, 3/6. !

14in. rectangular C.R. tube.
17in. rectangular C.R. tube
16in. round, metal cone ion trap tube.. £24 6 §
Carriage and insurance extra.
WIDE ANGLE COMPONENTS
Line and frame scan coils. Type DC300 £2 2
Width coil. Type GLI18.........
Line linearity coil. Type GL16. .
Focus coil.
Line output and EHT transformer, 10-
16 kV. Type L308
Frame output transformer. Type FO305 £
Frame Blocking Osc. Transformer
ELACP.M. FOCUS MAGNETS :(—
\ior 14in. and 16in. Tetrode tubes

ALLEN

Type FC302.

For 14in. and 17in. Triode tubes

..... £2
1

£1

£2
£2

o coco Sooco

CONVERT YOUR VIEWMASTER

TELEVISION RECEIVER TO USE THE
LATEST WIDE ANGLE
CATHODE RAY TUBE.
CATHODE RAY TUBE, MASK, VALVES
AND ALL OTHER NECESSARY COM-
PONENTS CAN BE SUPPLIED FROM
STOCK FOR IMMEDIATE DELIVERY.

WRITE FOR LIST.

14,

16 or 17-inch.

/nima’aa/hg The

TELE-KING

laboratory developed

A practical 5-channel

SUPERHET TELEVISION RECEIVER

Using the new 16-inch cathode ray
tubes and wide angle components for

the home constructor.

Complete instructions, wiring diagrams and 32-page descriptive booklet.

= POST FREE

ALEXANDRA
PALACE

SUTTON
COLOFIELD

A

price list of Tele-

King components
< will be

CHASSIS
Power pack ;
Sound-vision and
Scan  chassis.
PRICE 16/- each.
All other metal-
work available
from stock

COILS
13 All exactly as
specified. PRICE
£2/14/3.

RESISTANCES
72 Resistances, all
exactly as speci-
fied, 18/-.

CABINET
As illustrated
£8/10/0
plus carriage.

fully itemised

supplied
free on request.
All Tele-King
components now
i stock, avail-
able for immedi-
ate delivery.

RADIO

ow Road) Lid.,
DDINGTON.
phones : CUNningham 1979 and 7214
Harrow Rd., Paddington, London, W.10. Tel. LADbroke 1075
TERMS : PRO Forma, Cash with order, or C.O.D. on post items
only. Postage and packing on crders value £1 — 1/- extra, £5 —2/-

extra £10 —3/6 extra. Over £10 carriage free unless specifically
stated otherwise.

LONDON,

W.9.

SOLON-HENLEY ELECTRIC

SOLDERING IRONS
Brand

Oval Bit.

For _ 230/250 wvolts only.
LASKY'S 1 9 Postage
ITRICE /' 1/- extra.
TELEVISION

For London frequency

Stage, uses 2 6F13 valves.
Completely wired, ready for

use.
LASKY'S
PRICE

(less

10/-

new and unused

PRE-AMPLIFIERS | BRICE

valves).

E.H.T. TRANSFOR-
| MER FOR VCR97

" | Primary: 200-250 v.,
50 ¢.p.s. i
f Secondary : 2.5 kV,,

. 1.1 a..;
4+ v. (CT) 15 a
LASKY’S a5 -
Postage 1/6 exira.

BASES FOR VCRY97
C.R. TUBES. Fuli

mA.; 4 v,

shrouded and insulated. |

4/11.

TELEVISION
SELENIUM
RECTIFIERS

/, The very latest *‘ Sen-

ftercell ” S T.C. range.
g K3/40, 3.2 kV.. 7/6
8/2
8/8
14/8

S.T.C. METAL
RECTIFIERS

C.R.T. REAR END

PROTECTORS

Suitable for fitting to
T.V. cabinets, 2/6-each.

CLOSED FIELD
LOUDSPEAKERS

1deal for television re-
ceivers. Less o/trans.
3 ohms. Will not affect
your C.R. tube.

64in.

DARK SCREEN FIL-
TERS(LATEST TINT)
12}in. X 14¢in. For 16
and 17in. c.r. tubes,
25/-. 1lin. x 13%in.
For 9, 10 and 12in.
c.r. tubes, 19/11.

BRAND NEW I12in.
MASKS. LATEST
ASPECT RATIO.
Round face, with fitted
dark screen filter. Dust-
proof. SPECIAL
OFFER 29/11. COM-
PLETE. Postage 2/-

extra.

LARGE STOCKS of
RESISTANCES
ALWAYS
AVAILABLE
All values. Prices :
1/10th and 1/8th watt,
74d. each.
: and § watt, 4d. each.
1 watt, 8d. each.
Postage extra.

VCR97 C.R. TUBES
BRAND NEW AND
UNUSED

In  maker’s original
sprung wood “ransit
case.

LASKY'S

PRICE 45 -

6in. ENLARGER
LENSES

Oil-filled plastic 19/6.
Carriage 2/6 extra.
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Below is a list of B.V.A. and other usually those not listed will have to
Proprietary valves which we can be charged at the current rate of
supply at the pre-1951 Budget Price, tax, i.e., 66 per cent. : |
i.e., only one third tax. We can We give a very prompt insured | |

of course supply most of the other C.0.D. service on valves and we
types to complete the range but shall be glad to execute your orders. !
|
AC/HFP | DL33 HD14 K80A PPL4 TB622 VP13K 1P11 8K8 15A2 ! 117N7
ACHLM | DL35 HD21 K183 | PpP3/250 TB5013 VP13X 1RF120 6LD20 15D1 11726
ACHP5 | DL83 HD24 K404 PP3/425 TB9920 VP14 1R4 6LFG | 15D2 120
ACP DL74 HFP13 K535 PP5/400 TCH24 VP20 1R3> 6L5 15E 124
AC/PEN DL93 HLA2 LB210 PP6B TDD2A VP23 184 6L8 17 150
ACPT/PEN DL%4 HL/DD1320 = LD2 PPBC TDDI3C | VP28 185 8L7 18 1504
ACP1 DL145 HL2/K LD210 PPYE TDD25 | vea 173 6L18 18 1508 |
ACP4 DL747 HL4 L3210 PP13A TE564 | VP4IE 6L19 19BGS [
AC/SG DN4L BL4G LL?2 PP24 TF44 VP60 115 GNBG 20¢ 1539,
ACSGVM DN143 HL13.HL LL3 PP35 TH4B VP133 v 6P5 20D1 184V
AC/VH DP495 HL'3C LN152 PP225 TH4 VP210DD 2 6P28 20D2 185BT
AC/VP1 DTU1 HL21 LP2 PP411C TH13¢ VP1320 2A3 807G 20F2 202DDT
AC042 DT215 HL21DD | LP220 PP2018 TH21C VRIC 245 SR7GT 201PT 202MPG
AC084 DVSG HL23 | Ll PP4118 TH29 VW48 8SA7G 20P1 |
AC2/HL DW2 HL23DD L2 PT:DD33DA  TH30 v 248 8SATGT 21A 202STH
ACB/PEN DW4/503 HL41 L2DD PT2 TH30C V30 247 6SF7 24 | 202VPB
AC5/PENDD  DW30 HL41DD L3 PTI0 TH42 V312 2A8 6SG7 24A 203THA |
APP4A D020 HL42DD L21DD PT24A TH233 V914 | 2p4a 68H? 24E 210DDT
APPGE D024 HL15DD L38 PT24/DAL TH2321 V960 2D13 6837 246G 210DG
AP141 DOz HL73C ? PT41 TM™M1 ‘ V1807 2D13A 8SK7 25AC05 108F
ARP4 D1 HL133 L410 PT230 THI14 V5116 2D13C 8SL7 25B5 210
AR4101 D3 HL133DD ME2 PV25 TP22 WD40 2D17 8SN7 25L8 210HL |
ASL125 D41 HL210 MEL7 PV29 TP23 | WD142 2X2 65Q7 25Y5 210LF
AS4120 D42 HL1320 MES20 PV495 TP25 w2l 2YR215 6557 2525 | 210PG
AS4125 D43 HPBI13 MHD4 PX230 TP28 wa2 3D6 657G 26 210VPA
AZ1 D63 HP13 MHL13 PX230SW.P  TP220 W76 3Q5 8T7G 27 [
AGE D77 HP210 MH4 PY30 | TR230 w77 34 8THSG 28D7 210VPT
ALID D92 HP211C MH41 PY31 TP1340 W8IM 3y 8USG 30 215P
A20B D400 HP211 MH206 P2 TP2820 wl42 4 8U7G 31 21556
A28A D3597A HP215 MH1118 P41 T3P4 W143 4D1 BV6G | 32 2201PT
A50A EAFal HP1118 MH4103 P61 TT4 w145 4THA §v7 32E 290P
AB0A EAF42 HP2018 MH4105 P140N TT4A W150 4TPB 8W5G 33
BLL32 EA50 HP4101 MH4106 1 TX21 X7 4TSA W7 34 220EA
BR202 EBC3 HP4101¢ MKT4 P220 T2 X22 4TSP 6X5 35 220PT
BTHSG EBC33 HP4108 ML4 P220A T20 X24 4XP 6Y4 35A5 220VPB
BVA42 EBC41 HP4106C MP/PEN P425 T32 X63 4/100UB 8ZY56 35C5 220VSG
BVA.} EBF11 HP4106G R1 P430 T41 X64 5 625 35LSGT 294
BVA44 EBF80 HP4108 MS/PEN P810 UAF41 X85 5U4 7A2 3523
BVA45 EBL21 HP4115 MS/PENB QP21 UAF42 | X7 5V4 743 3523 225DU |
BVA47 EB4 HR2 MSP4 QP22B UBC4L | x73 5X4 7A7E 35Z5 230PEN
BVA43 EB34 HR2S MSP41 QP25 LB 80 X73M 5Y3 7A8 36 | 230xP
BVA56 EB4l HR210 QP42 UBL21 X76 574 7B5 37 240QP
B2 ECC31 HVUT MU4105 QP230 UBL2IN X76M 5Y33 7B6 38 244V
CBL1 ECC34 HW20L MVSPEN RB41 UB4 X78 523 787 290L4
CBL31 ECC35 H2MB MVSPENB RB120 UCH21 X79 81B7 705 39/44 301
ECHIL H MVSPENY RF120 UCH42 X81M 81C5 708
CL33 ECH21 H20 NHL13 RG250/1000 UD41 X138 GACT 7C7E 41MDG 302THA
CP220 ECH42 H21 NHL13L RX210 1 X143 BAE5 7D3 | aMH
CR84 ECL80 H30 NH4105 3 UFW20L | X148 BAESG 7D5 41MHL 307A
H42 N14 R8 UF42 X150 BAF5G 7D7 41MLF 329
cic EC52 H63 N16 R42 UL41 X410 8AG5 7D8 41MP 340
c1 EC81 H141D N18 SD2 UL4#4 Y13 8AGS 7H? 41MPG 369BX
€2 EE50 IRV120/3508  N37 SD8 UL48 Y63 6ALS 7K7 41MPT 402PENA
C5B EF5 3240 N43 8D20 UnM3s Y7 6AME 797 41MRC 408BU
c9 EF8 KBC32 N77 | sE211 UR3 Y220 6A3 7R? 41MSG 410HF
cl1o EF8 KF35 N145 SE211C UR3C ZD 6A4 787 | 41MTA 410PT
€20C EF9 KK32 N147 56220 URI3 ZD2 8A6 7Y4 41MTL 415P0
C23B EFll KLi4 0C13L SG2205W uu3 ZD17 8A7 8 41MT3 415XP
€30B Ef2 KL32 56410 U7 6A8 8A1 41MXP 423PT
C36A EF13 KL35 oM6 SPT4A uu9 Z21 6BA6 8D2 418TH 424
€36C E KTW6LM oM9 SP UU30/250 z22 6BE6 8D3 425P
C50B EF36 KT M10 SP2D | .gual Z28 6BGS 9A1 42A X
C50N EF38 KTW82 0202 SP4 UU60/250 Z63 6BJ6 9D2 42E 484V
DACL EF41 KTW63 PAL SP4B X6 z77 6B4G 10 42MPT 523
DAC32 EF42 KTW73 PA20 SP13 uy2l Z152 10C1 | 42PTB 607
DAF91 EF50 KTW74 PD22 SP13C UY31 0X5G 6B8 10D1 4 846
DC/P EF54 KTZ2 PD220A SP133 uyYal 0Z4 6CD8 10D2 4310 696
DC2SGVM EF80 KTZ41 PD3521 SP20 U4 4 10F1 44E 802
3 EFS1 KTZ63 PENA4 SP22 uUl4 01307M 8C5G 10F3 45 803
DDL4 EF92 K’ PENB4 SP41 Ul 8C6 10F9 451U 8
DD/PEN EH2 KT4 PENDD1360  SP42 ) 1A4E 8C7 10LD11 46 807
DDTR13 EK2 KT8 PENDD253) | SP45P | v1s2e 1A5GT 6C8G 10913 48 813
DDTRI133 EKS1 KT24 PENDD4020  SP61 U2l 1A5G 6co 10P14 49A 880
DDTi3 EL2 KT32 PEN23 SP210 U22 146 6C10 11D3 50C5 868A
DDTI3§ EL3 KT83C PEN24 SP215 u25 1BC1 6D1 11D5 50L8 954
DDT18 EL32 KT35 PEN25 | SP220 U33 1B4E 6D2 12AH? 53 955
DD13 EL33 KT38 PEN30C SP1320 U35 | 1B5/258 6D3 12AL5 55 956
DD14 EL35 KT41 PEN40DD SP2220 37 | 1B7G 6D4 12AT? 568 1215GT
DD40 EL37 KT42 45 8QT4 U7l 1B42 6D8 12AX7 58 12894
DD41 FL41 KT44 PEN45DD 85210 U74 1B122 6D7 1245 61BT 1508
DD101 EL42 KT45 PEN46 su2s u78 1c1 6F1 12A8 19
DD207 EL50 KT81 PEN220A U8l U78 1C5GT 6F8 12c8 62DDT 1625
DD620 ELS2 KT83 PEN383 SU2150A4 Us2 6F7 12H6 62TH 1628
DD818 ELS1 KT88 PEN428 W1 U142 1€7G 6F8 1275 82VP 1832
DD2530 EMI KT71 PEN453DD = S3DD ul4s 1D5 8F12 1217 86KU 1842
DEH610 | EM4 KT72 PJ10 S4A U281 1D5G 6F13 12K8 87PT 1701
DET18 EY81 KT74 PL33 54V U104 1D8 6F14 12Q7 | 1801
DE3 EZ2 KT78 S4VA Us14 1D7G 8F15 12847 72 1804
DF51 EZ35 KT81 PL38M | U820 1D 6F16 128F5 73 1912
DF$1 EZ40 KT230 PL32 $23 VMP4G 1FW4A 866 12867 75 1915
DF92 EZ41 KT263 PM2A $130 | VMIK 1F2 668G 128H7 78 | 1920
DF485 KW32 §215VM v02s 1F3 | eH8 12837 77 1927
| Fc2a K23B PM2HL 5217 VPT4 1F56 8H7 128K 7 78 1928
DH24 FC4 K30G PM3 8410 VP2 6H562 128L7 80 2060
DH73 FC13 K30K PMI12 S410N VP2B 1F7GH 615 123Q7 82 2101
DH77 FT104 K33A PMI2M 8453N VP2D 164G 6J8 123R7 83 2102
DH148 FW4/500 K33B PM14 51328 VP! 1G8G 637 12Y4 84 2103
DHI150 R ON PM20 TBC14 VP4A 1H4G 8 1223 [} 2151 |
DK91 GR2 K50M PM22 TBL14 VP4C 1HSGT 8K5 | 13D1 104V 81537
DLS1 GU1 K50N PM24M TBL44 VP1 | 138 6K8 135PA 105 7193
DLS10 | @24 K52 PM25 TBO52 VPI13A 1LA4 8K7 13VPA 110 83554
DL2 (4120 K70B PM202 TB102 VPi3B 1LN5 SK7M | 1478 1124 8004
DL24M HDL3 K70D PM252 TB122 VP13C 1P6 8R7G 15 11717 | 13201A

Advertisement by Electronic Precision Equipment Ltd., see overleaf.
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DECCA RADIO-GRAM.UNITS | THE  P.T.”” * ARGUS' TELEVISION
: RECEIVER

A speasl puicnuse ¢natles us to
offer the famous Decca Record
Changer new and unused, at a
little over halt price. A superb
instrument. plays standard 78
r.p.m. and 33 r.p.m. rccords up to
10 of which of mixed sizes can be
loaded at one time. Ideal for
modernising an old radiogram
or for a new installation, has
attractive modein finish and very |
conveniently located controls.
Size, 12lin. 107in. deep,
clearance above board 5in., below
board 3in. Each unit is complete
with 2 Decca lightweight pick-up
heads. Special price £11/17/6,
plus 7/6 carr. and ins. £4/1/6
derosit and 12 pavments of 17/-.

Although this televisor costs only about £20, it does not involve the
conversion of ex-Government units, and has been designed for con-
struction by the novice. The circuits have been kept straightforward
and devoid of ** frills,” though nothing has been sacrificed which would
assist in its efficient and stable operation.

The cathode-ray tube used is a VCR97. This 6in. tube was chosen as
it is readily available at a low cost, and is
capable of providing pictures of very good
quality. The trace is green, but one soon
becomes accustomed to the colour, and it
is very restful to the eyes.

The chassis is divided into five separate units
‘ 1 which makes for easc of constn;cuon; the
. N units are vision receiver; sound receiver:
B R AL Y Y SOND  time base; E.H.T. Supply and CR.T. net-
‘ ; b 2 o work and power unit. Each unitis complete
These requllre e gtéeneg,han on its own chassis, and when finished all
| will g0 forcong lpeno" s’}]w" Oul | yinits are bolted together 1o form the com-
attention. Complete with genera- | 1. tolavisor.
tor and sounder which gives a high , .
pitched note, easily heard above We can supply all the parts for £20/10/-.
any other noise. Also fitted with | ELP. terms are available, deposit being
an’indicator lamp which in quiet = £6/17/6 and 12 monthly payments of
situations can be used instead = ¥1:7/8. Carriage and packing 10/- extra.
of the sounder, or where several | A reprint of the data which originally
‘phones are used together will | appearedin ** Practical Television,” together
1 indicate which one is being called. | with some additional diagrams and notes
| Size 7§in. * 9in. 7%in., wall | produced by our Television engineers are
mounting, designed for ships’ | available as a constructor’s Envelope. Price
use, but equally suitable for home, | §/-, post free.

office, warehouse, factory, garage, THE ARGUS ARRANGED AS

etc, Price 57/6 each, plus 4/6
Carstage, A CONSOLE
ADJUSTABLE
'l}']HERMOSTAT
250 v. heavy = > e
silver contacts = —=s I Rogg%SISANXQ\LMXl&!:)IOS
can be adjust- |[fT=2, “ et -
ed to operatei—== — - | You will find that the building
| between 70" — =) of our all-mains radio receivers

300° F. These are suitable for i simplicity itself, and the more

Don’t be cold this winter, make | finished the receiver looks and
an Electric Blanket, blueprint | plays as well as those being

]

aquarium heaters, electric blank- you make the less time each .2

ets, etc. takes, everything den to the I .

1 Amp. Model 3/6. last nut and bolt is supplied. e

2 Amp. Model 5/6. Post, etc., 6d. | and everything fits together in a &y

extra. professional manner. When _.(i
1/6, post free. offered in radio shops at any- s

SOMWEAVE thing between £10 and £14. The one illustrated above we call the

8 "This really | ““ Occasional,” in a choice of colours, Ivory or Walnut and the T.R.F.

love‘ly loud): | costs just less than £6 to make (H.P. terms being £2/1/6 deposit and

10 monthly payments of 10/6), while the superhet costs approximately
speaker fab- | ¢g (H.P. terms £3/2/= deposit and 12 monthly payments of 13/6).

ric we offer
at  approxi- ‘The other radio illustrated we
callthe ‘“White Lady.” Thisis

mately a ¢
third of to- an extra fine cabinet of pure

day’s  cost. white. The complete T.R.F.
It is 42in. receiver costs about £6/5/-
wide and to build, H.P. terms being
our price £2/3/-depositand 10 monthly
ir 12/- per payments of 109 and the
vard or superhet recciver costs about

panels 12in.
x 12in.. 1/9 each. This is also
very suitable for covering plain
wooden cases, for portable radio
amplifiers, etc,

£9/5/- to build, H.P. terms
£3/2 - depositand 12 monthly
payments of 13/6. Construc-
tional data for either set is
available at 1/6, post free.

WWWW americanradiohistorv. comm

A 21 Valve 6in. C.R. Tube Unit-built Televisor
for the Amateur

100 watr ... .. £1'16/- 1/6

150 watt y o £3/-f= 2/

250 watt .. .. .. £4/10/- 2/6

| 500 watt ...... £5/10/- 2/6
Unscreened

Advertisement of Electronic Precision Equipment Ltd., see overleaf s

METAL RECTIFIERS

The one illustrated is a special
bargain being available at con-
siderably below cost. It is a
selenium type rectifier rated at
12 v. 2} amps, it is of course a full
wave type highly suitable for
battery chargers. Limited quan-
tity. Price 17/6 each.

Also available 6 v. 1 amp. Type.
Price 5/- each. 12v. 1 amp. Type.
Price 9/- each.

UNBREAK-
ABLE GLASS

Is.a  parcel of 3 3
toughened  glass > r
which we can i
offer at approxi- _J-J\Y/
mately a quarter s> r

of its cost. This "'\-;\ \
glass, as many XN\ —
readers will know, 7, = B0
can be dropped .4~ / ‘
and will notbreak. |

In fact it is most

difficult to break and is so useful
for dozens of applications in
addition to its original purpose of
protecting viewers against flying
glass in the event of an exploding
Cathode Ray tube.

We offer a parcel of five panels
each 10§ x 9fin. for 7/6, post
free.

CONNECTING WIRE SNIP

P.V.C. insulated 23 s.w.g. copper
wire in 100ft. coils, 2/9 each.
Colours available : Black, Brown,
Red, Orange, Pink, Yellow, White,
Transparent. 4 coils for 10/-.

AUTO TRANSFORMERS

For working

merican
equipment
off our mains.
etc., etc,
Input tapped
200-240 wv.
Qutput 115 v.
In addition to
those listed
below, we
have special
this month: 150/200 watt totally
enclosed in metal box with input
and output leads. Price 47/6
plus 2/- post and packing.

Totally enclosed and screened

1 KVA (1,000 w.) £6/10/- 5/=
1.5 KVA (1,500 w.) £7/17/6 5/-
2KVA (2,000 w.) £10/17/6 7/6
3 KVA (3,000 w.) £12/7/6 10/-
5 KVA(5,000 w.) £19/5/- 12/6

SLIDER RESISTORS

Heavy Duty Type.

Size 7in. X 1%in. 11 ohms
4.5 amp. 22/-; Size 9in.
1}in. 1.2 ohms 15 amp. 15/-;
Size 13}in. X 1}in. 3 ohms
10 amp., 15/-.
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TRANSFQRMER BARGAINS

250 mA, 350-0-350 v., 6.3 v. at 6
amps, 5 v. at 3 amps, 4 v, at 5
amps. Price 37/6.

200 mA, 425-0-425 v., 6.3 v. at 4
amps, 6.3 v. at 4 amps, 5 v. at 3
amps. Price 50/-.

120 mA, 350-0-350 v., 4 v. at 4
amps C.T.,4 v. at 2 amps C.T.
Price 42/6.

100 mA, 350-0-350 v., 6.3 v. at
4 amps, 5 v. at 3 amps, fully
shrouded upright mounting.
Price 22/6.

100 mA, 250-0-250 v., 6.3 v. at 6
amps, 5 v. at 3 amps, fully
shrouded wupright mounting.
Price 27/6.

85 mA, 350-0-350 v., 4 v. at 2.5
amps C.T.,4 v. at 5amps C.T.
Price 37/-.

80 mA, 350-0-350 v., 0-4-6.3 v. at
5 amps, 0-4-5 v. at 2 amps.
Price 19/6.

80 mA, 300-0-300 v., 6.3 v. at 4
amps C.T., 5 v. at 2 amps up-
right mounting. Price 19/6.

80 mA, 280-0-280 v., 4 v. at 1.5
amps, 4 v. at 6 amps, half
shrouded. Price 18/6.

70 mA, 235-0-
235 v, 6.3 v.
at 2.5 amps,

5 v. at 2 amps,
uprightmount-
ing, price 22/6.
70 mA, 235-0-
235 v, 4 v. at
4 amps, 4 v.
at 1 amp, upright mounting.
Price 22/6.

60 mA, 260-0-260 v., 4 v. at 3
amps, 4 v. at 2 amps, upright
mc;unting fully shrouded. Price
18/6.

40 mA, 325-0-325 v., 6.3 v. at..3
amlps, upright mounting. Price
15/6.

FILAMENT
TRANSFORMERS

Standard types for receivers, 6.3 v.
at 1.5 amps. Price 6/6. 6.3 v. at 2
amps. Price 8/6. E.H.T. insulated.
2 v. at 2.5 amps. Price 7/6.

T.V. TRANSFORMERS

Fixed Primary

—H.T.Secon-

dary, 300-0-

300 v. at 150

| mA, L.T.7.5-

1] 0-7.5 %, at 3

[ amps and 4 v.

, > at 3 amps.

It Dimensions

< are 4}in. high

4in. x 3%in. Price 17/6, plus
2/- postage and packing.

rgmm‘n‘mg

o
—3

el
N

E.H.T. TRANSFORMERS
2,500 v. 5 mA, 2-0-2 v., at 1.1
am/ps. 2-0-2 v. at 2 amps. Price
37/6.

b ,\\\ >

WELDING TRANSFORMERS

12 v. 50 amp output from 200-
240 v. A.C. mains.

Primary and secondary separated
by a_ special screen to prevent
interference,this screen is brought

out to the terminal block. Com-
plete in metal case with carrying
handle, price £4/5/-, plus 5/-
carriage and packing.

YOURS FOR £11/14/6

Total cost, £35.
Cabinet only, £4/17/6.
Tape Deck only, £16/10/-.

Tape Deck. Fitted
with 3 motors giving
fast rewind/forward run
and no friction. High
fidelity record /play-
back giving approxi-
mately 1 hour playing
from standard 1,200ft.
tape. Tape, 35/- per
reel.

Amplifier. High gain enables recording to be made from microphone,
pick-up, or loudspeaker. Separate hass and treble lift controls.
Cabinet, Portable, is rexine covered, table model is polished walnut.
Instruction Booklet, Shows in close detail exactly how to assemble
and operate the recorder, is free with kit or available separately at 5/~
(credited if you buy kit or complete recorder).

Price £35. Complete kit of parts, including 6 B.V.A, valves, loud-
speaker and cabinet (state whether portable or table model required),
or £llol 14/6 deposit and 12 monthly payments of £2/6/3. Carriage
ms. - extra.

T.V. SIGNAL AND PATTERN GENERATOR
Cost of all components, valves, etc., only 29/6.

Although this generator can be
built and used by any beginner it is
at the same time a most useful
instrument for the more advanced
worker.

It can be tuned to the vision
channel and will produce a pattern
on the face of the C.R. tube.
Alternatively if tuned to the sound
channel it will produce an audible
signal in the loudspeaker.

Thus its owner will become in-
dependent of B.B.C. transmissions
and can fault-find or test at any
time. It operates entirely from
A.C. mains and is quite suitable
for use with superhet or straight
receivers.

A complete kit of parts (in fact
everything except the cabinet)
with full constructional and opera-
tional data will be supplied for 29/6, plus 2,6 post and insurance,
alternatively data is available separately, price 2/6 (credited if you
buy the kit later).

NOTE. Cabinets as per the illustrated prototype will be available
shortly.

7 VALVE 5 WAVEBAND RADIO CHASSIS

GIVE AWAY
PRICE

A s;
e

AMPTUDE
[_ 1"‘~'$'0

TPy
Q %

only
£6 .19.6

A famous set by a famous manufacturer. Undoubtedly a serious
listener’s receiver. Among many special features are an H.F. stage
and tuning indicator. Tunes up to 11 metre band. Price complete
with valves but less speaker, £14/19/6. H.P. terms £5/10/- deposit
and 12 monthly payments of £1/10/-.

We have a few left, less valves and power pack, otherwise in good
condition ; they definitely have never been used. Price £6/19/6,
or £2/7/- depositand 11 monthly payments of 10/9, plus 15/- carrisge.

Advertisement of Electronic Precision Equipment Ltd.

WWWW americanradiohistorv. comm

MAGNETIC TAPE RECORDER KIT-— |

ECTRICAL BARGAINS

In addition to our large range of
radio accessories we also carry a
good stock of electrical wiring
accessories, details of a few of
these and of cable can be found

5 AMP

SURFACE
SWITCHES
—HICRAFT
OblongBrown
Plastic 1-way,
1/3 each.

Oblong White
Plastic 1-way,
1/3 each.

Plastic

Plastic

Oblong Brown
2-way ...
Oblong White

2-way ......
Round Brown
l-way ......
Round White
l-way
Round Brown
2-way ......
Round  White
2-way
SOCKETS—
HICRAFT
Flush type

1/6 each

Plastic

173

Plastic

Plastic
Plastic

for

skirtings 5 amp.
3-pin shuttered,
1/3 each;
with
each.

ditto
switch, 2/3

CEILING
SWITCHES—
HICRAFT
cord and
acorn. Brown or
White, l-way, 3/9
each; 2-way, 4/3

ea

LAMP HOLDERS
Bakelite 1/- each or 10/6 doz.
Bakelite skirted Batten holder 1/6
or 15/- doz. L
Bakelite type threaded for §in.
with HO skirt, 1/6.

10 per cent. discount if bought
in dozens.

T.R.S. CABLES, 250 v. CLASS
1/.044 Twin flat ... . =/9

3/.029 Twin flat  ........
3/.029 Twin with earth. . ..
3/.029 3 Core flat ......
3/.036 Twin flat ...... ..
3/.036 Twin with earth. ..

3/.036 3 core flat
7/.029 Twin flat.......
7/.029 Twin with earth. ...
7/.036 Twin flat.. ...... ..
7/.036 Twin with earth. . ..
7/.064 Twin flat....... ...

LEAD COVERED CABLES,
250 v. CLASS

3/.029 3 core
3/.036 3 core
7/.044 Twin
3/.036 Twin
7/.029 Twin
7/.064 Twin

WAR EMERGENCY TYPE
CABLES, 250 v. CLASS
These are P.V.C. or rubber in-
sulated, laid flat then braided with

cotton and compounded :

yard
7/.029 3 core flat 2/
7/.044 Twin flat 2/-
7/.064 Twin flat 3/3

MULTICORED FLEXIBLES
All are suitable for mains work as
the separate conductors are very

well insulated, then they are
covered overall either with hard
rubber, plastic or waterproof
braiding :—

yard
1OIcoTe e a4l b sl 2/6
TCOTE  eevvvenrerionao. 2w
5 COTE Biiwe . k. .quts 2 1/-
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THE ELPREQ CORONATION CONSOLE

A combined Radio, Radiogram and 15in. Televisor valued ar a shop price of
£300-£400 can be yours for abour £75 if you adopt our plan.

THE T.V. CHASSIS. Of the several
which will be submitted to us in our
““Win £100”° Compctition the best will
be chosen (and we feel sure it will be good),
wiring diagrams, plans and constructional
details will be printed and be ready early
in the New Year. Total cost of this chassis
with tube will be less than £35.

THE RADIO UNIT, A 3 station pre-set
superhet with special attention to qualit
is we think the best for the * Console,”
such a set is being designed and will not
cost more than £7 10s. 0d.

THE RADIOGRAM UNIT. The latest

ELECTRONIC PRECISION EQUIPMENT vrrp.

3 speed Collaro or ‘Garrard autochanger
will fit in the top. Costabout £15.

THE CABINET. This handsome corner
fitting piece (47in. wide, 31in. deep to the
corner, and 50in. high) has actually been
made. We are having it redesigned so
that it can be supplied fiat for you to screw
together. You can then get a local man in
so french polish it. We have not an actual
costing but are told that it should not be
more than £18.

OUR PLAN. As soon as we are ready to

send out the parts we will ask you to
forward £12 10s. 0d. upon receipt of which

We have moved in at last so you can now address your orders to :—

ELPREQ HOUSE (Ref.
WEALDSTONE,

Personal shoppers however should continue 10 call at :—

42-46, WINDMILL HILL, RUISLIP, MIDDX.
RUISLIP 5780

Phone :
(Half-day, Wednesday).

152-153, FLEET STREET, E.C.4.
CENTRAL 2833

Phone :
(Half-day, Saturday!

2),

HIGH STREET,
MIDDX.

we will send you parts for the Televisor
section. From then on you send us 30s.
every week and we will send you other
sections in the following order: Radio and
Audio Chassis, Cabinet and finally Record
Changer unit,

WHAT TO DO FIRST. Constructors
envelopes will be ready early in Janmary so
first send 7s. 6d. for one of these, pon
receipt you can study it, and we feel sure
that you will want to make the ** Console ”
but the data will be ‘on 7 days approval
and if you wish you can return it within
this period and providing it is received in
clean condition 7s. will be refunded to you.

WwWwww.americanradiohistorv.comm
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e SURF b get & at

ALL KITS INCLUDE
“EASY TO FoLLOW?"
POINT-TO-POINT
WIRING DIAGRAMS

BUILD A PROFESSIONAL

RADIO OR AMPLIFIER

AT LESS THAN HALF
TODAY'’S PRICE

Z ESTABLISHED 25 YEARS &

A MAINS OR BATTERY PORTABLE KIT A MIDGET 4-STATION * PRE-SET ”
RECEIVER |

A complete Kit to build a 4-station
Receiver for A.C. mains operation.

‘The Setis designed to receive any three Jtations on medinm
waveband and one on long wave, each Station baing
received by the turn of a Rotary switch—No Tuniuy
being necessary.

1t is of midget size, being 83in.x 44in x 7in. high, and has

THE ‘““ WIRELESS WORLD "
3-VALVE SET

" Pre-set ' Superhet

A Midget 4-valve Superhet Portable Set covering medinm
andlong wavebands.
Designe:l to operate on A.C. mains 200/240 volts, or by an
Alldry  battery. The set is so ilesigned that the
mains eection is supplied as a separate unit which mar
beadded at any time. The Kittherefore can be supplied
{a) as an *‘ Alldry ** Battery Superhet Personalset which
can then be accommodated in the Attache Case as
illugtrated above (size 9}in.x4}in.x7in.). This is
attractively tinished in lizard. marvon, dark green or
blue rexine (h) or as a Combined Mains/Battery
Buperhet Portable Receiver, for which a polished
Wood Cabinet is available to accommodate both Mains
Unitand Batteriestogether.
Cirenit incorporates delaved A.V.C. aud Pre-selective
Aundio Feedback. Kit ia complete in every detail and

the performance of a far more expensive ready-racl
set. tt can be built far hali the price.

This Receiver, as illustrated. can he completely built for
approx. £9/8/-. The complete arsembly instruetions
including Component Layout and (‘omponent Price List
s available for 1/9.

includes ready-wound Franie Aerials, fully aligned L.F. [

Transfs., and drilled Chassis. ete. Overall size of
assembled chassis8in. x 4in. x 2}in. .

This Receiver, as illustrated, ean be completely built for
approx. £10 (plus Mainr Unit if required). Seni
1/9 for the iully descriptive Assembly Book which
includen Practica! Layouts and complete price list of
Components.

THE “MINI-TWIN ” 1-VALVE
BATTERY SET
A design of a simple 1-valve 2-Btage Battery Receiver,

giving excellent results on Medium and Long Wavebanda
and having exceptionally low Battery cansnroption.

Drilied Chassiz and Practical Diagrame make it the ideal |
set for the beginnerto bhuild. [

The complete chasrisincinding valve can be built for 37/6.
the attractive Plastic Case ia §/8, and suitable head-
phones 14/9.

The complete Assembly Instructionsa. Lavouts and a Com-
ponent Price List are availabte for 1/6.

Thia Receiver also perforins excellently, without modifica-
tion, as a Tuning Unit, and in addition, with simple
modificationa for which a comnplete diagram is provided
makesa first-clasrPreatuplifier{or Pick-Upor Microphone,

BATTERY CHARGER KITS
All Kits incorporate Metal Rectifiera. and are for use on
A.C. mains 220-250 volts. All Kits include an easily
followed Wiring Diagram.
For charging 6- or 12-volt battery at max. 1} amp. with
Variable Resistor and Meter, £2/4/0. )
For charging 8- or 12-volt battery at max. 2} amp., less
Variable Resistor and Meter, £2/2/0.
Forcharging 6- or12-volthattery at 21 ampe..with Variable
Resistorand Meter, £3/8/3.

PICK-UPS
Cosmoocord * @.P.20," for atandard records, £3/11/5;
interchangeable (G.P.1% Head for L.P. records, £2/3/4.
Decoa lightweight ** turnover Head " type, for L.P. and
standardrecords, £3/18/2.
£1/15/10.

Marconi, Standard, lightweight. Magnetic,
@oldriug, 8tandard. lightweight Magoetic, 36/10.

-

Marconi Matching Transiormer, 7/6.

THE ‘“MINI TWO-THREE ”’
BATTERY PORTABLE

Au "' Aldry " Battery Portable of midget size. 6in.
43in. - 3in.. designed to ecover medinm waveband
140.536 Metres, with nae of Ahort triler Aerl

The siiuple design of this Recewver is 80 arranged that
either a 3-valve Bet or a 2-valve (afterwards eaaily
converted to the 3-valve) can be made.

Consists of a T.R.F. circuit using a Regenerative Detectur
with H.F. Stage, and a High Gain Output Pentode.
Valveline up IT4—IT4-—DLO4.

The 2 valve S8et can he completely built for £4/3/6 (less

Case},and the 3 valve for £5/3/-(lesraCase). ach price |

includea Valves, Speakerand drilled Chassis.
=end 1/9 for the Assembly Instructions, they include

simple and complete Practical Component Layouts and |

Diagrams. which enable the most inexperienced con-
structor to succensfully huild eitherset. AllComponents
wre available for separate sale. a priceliat being supplied
with the Aagen.bly inatructions.

% Send 9d. P.O. for our New JANUARY STOCK LIST,
PARTS for both Sets and Battery Chargers.

A Midget 3-valve T.R.F. Receiver 1or vperation on A.C
mains. covering long and medium wavebands.

We are able to supply all of the components to huild thi
Net. as designed and specified in the Feb. 1930, issue,
inclnding the drilled Chassis. Valves and moving coil
Speakeretc.. at the following prices:

Toconstriuctcomplete (Chasaix, less Tralanid Drive Assembly
£5/5/-. Ditto. including Dixland Drive Assembly. £6.

To conatruct the coraplete Set. including Dial and Drive
Asgsembly and Cabinet, £7/36.

Overall size of Cabinet Is 75in. x3}In.x11]in.

A reprint of the designer's article, giving Circuit ani
Asgembly Instructions (this is available separately for
9d.) together with a Practical Component Layout ir
ineluded with each of above assemblies.

THE ‘ PRACTICAL WIRELESS ”

‘““MINI FOUR
BATTERY PORTABLE

] A l-valve Battery Superhet Receiver designed to receive 4
Pre-set Stations, three on medinm wavehand and one on
long wave to suit local conditions. Each Station is
obtained on the set by the turn of a Rotary Switch. No
tnning i’ necessary

ftis o midget size. being only 4lin.  G}in.x 43in. when
completely built, and is very easily assembled from
diagrams supplied.

Cost of allcomponents to build this 8et.in accordance with
the design.ineludine a rrilled and cut chassis and panel,
and new valves. ia £9/10'- (or less valves for £6{7/6).
Attractive carrying case finished in blueleatherette, 16/9.
Complete constructional data with a blueprint, which
shows the Practical Component Layout and Wiring
Diagram, together with an individua! Component Price
Liat ig availahle separately, 1/6.

Our Battery Ellminators (illustrated opposite) availablein
kit form are anitalile for use with this set.

THE * WIRELESS WORLD ” MIDGET
A.C. MAINS 2-VALVE RECEIVER

We can supply allthe components te build thisset,including
Valves and Moving Coil 8peaker for £3/10/-, including
designers’ Complete Building Instructions (these are
available separstely for 94.)

STERN RADIO LTD., 109

Tel: CENtral

WWWW americanradiohistorv. comm
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A Gomplete Kit of Parts to build a LY v ge
3-4 WATT HIGH GAIN AMPLIFIER | VOZ( £ 2 td

for operation on A.C_ar [1.C. Mains. #0-250 volts '

SESTABLISHED 25 YEARS B

TWO COMPLETELY ASSEMBLED
| “ ALL-WAVE ” SUPERHET CHASSIS

(a) MODEL B.3. A 5 Valve 3 Waveband Superhet Receiver.
h) MODEL B, A i Valve §§ Waveband (4 bandspread}
Superhet Receiver.

Both Receivers are for operation on A.C. Mains 100/120
Volits and 200/260 Volts, and empioy the very latest
iminiature valves. They are designeil to the most modern
specification, gre:t attention having been given to the
quality of reproduction which gives excellent clarity oi
apeech and music on hoth Gram and Radiv, making thew

| theideal replacerent Chassis for that " otd Radiegram ™

Thisamplitier willigive 3 Watts outpnt for the smallinput eto,
voltage of only 75 millivelts, and is therefore suitable for
nge with any type of pick-up fromn the cryvstal type to the
minjature {/F Magnetic type

A tone contrulisincorporated and the ynality produced is
excelleut. Theoverall size of chassis is 9n. x §in. X Tiu,
and valve line up 25Y5-hsH7-251.6.

rrie2 of comnplet: kit including drilled chassis and Valves
£4/219, plua 6in. P, M. (which fits on chassis), 18/-, or

8in. P.M.. 18/9.

Price of fnily assembled chassis ready for use. £5/5/-

(plus cost of speaker).

Copy of Arsembly [nstruetions and Components Price List,

availalie for 1/8.

' ! AMPLIFIERS ! !
TWOQ COMPLETE KITS OF PARTS
(1) A 8-8 watt QUALITY ** PUSH-PULL ' DESIGN, whicl
isAthezl_Vpeilll|R(,|'nQedIbelou d
ih) A 12 watt HIGH FIDELITY ‘* PUSH-PULL "' AMPLI- | . A . )
FIER. Bothforoperationon A.C.mains200to 250 volts Briei speciticativre: Mocel B.3.— Valve line ub. Bl

THE 6-8 watt AMPLIFIER incorpocates a simple arrange 6BAG, 6ATG, EBWG. 6X1-—Waveband coverage, Short

16-50, Medium 187-550, Long 900-2,000 metres. Controls
(1) Volume with onfoff: (2) Tuning (Flywheel tyne) .
(3) Wavechange and Gram : (4) Tone (3 positiun switch

ment to enablecither a Magnetic-Crystal. or Lightweight |
pick-up to be used and is sultable for use with Staudard
or Long Playing Records. A ToueControligincorporated, Ah A
and the L0 watt Qutpnt Transtormeris designed to maten | | Operative on Gram and Radio). ) _

2 te 1% ohun 8peakers. Negative l«e_e\lbu_ck is employed ver the entire audin

The overall size of the assetabled chassis 15 [0in.  Rin stagas, GhossiallsizeNIL%TdSHIn el ] Mialnsize
71in. ligh, and full practical diagrams are anppiied | Olil. - 4%in. Price, complete and READY FOR Ush.
Price, including drilled chassis and valves, of complete | _*XCluding speaker, £12 12 -. (Carr. Phg. & lne 7/6
kit. '€8/15/6. Price of naembled chassis, supplied | Model B employs a similar valve line up as the B.3, but
readly for nge. £8/12/6. Full descriptive lealleis are | COVers 6 Wavebands. Short wave L1-16, JCAISHE]
svailithle separately for 1/-. | 31-46. and 48-120 metrea, and Medium Wave, 187-560

. metreg. The first iour short bands are Bandspread. Th-
Controls employed are as nsed on the B.3 model but the
Tone Control operates a 8ix poaition 8witch, having thre:
additional positions for varying Bass and Trehle en
Uram reprednetion.

Negative Feedback is emploved over the entire Audio
Stage. Size ot Chassis and Dial is as given for B.3 Price
complete and READY FOR USE. excluding speaker.
£15/15/-. (Carr. Pkg & Ins- 7/6 extra).

A Genuine
SPECIAL OFFER!!
PLESSEY 3-SPEED AUTO
CHANGE UNITS

Brand New in maker's Cartons. complete
with mounting instructions.

THE 12 watt HIGH FIDELITY * PUSH-PULL » AMPLI- £11. 19 .6
FIER employs 6 valves plus Rectifier. with \egative (Normal price is £23/10/0)
Keedback. and comprisex a main Ampliller Chassirand a . .
Renote Contral Uait incorporating tonr controls  Bass, J These Units will auto change on all
Treble. Main Volume or Mixing Control, and a Radio, three speeds, 7in., 10in. and 12in.

Gramn, Microphone, selector Switch.  This Control Uait i = i

measuresanly 7% w2, Y They play MIXED !Cin. and 12in. rec-
The measired freyiency range of the Aumplifier with this ords.

Unit shnwa anexcellent reaponse from 14,007 ¢yelerdown H They have separate sapphires for L.P.

to 20 cvcles. the Bass and Treble Coutrols allowing R 4
independent eontrol of gain at both enda of the irequeney and 78 rp.m., which are moved into

range fron zero to a gain of 5. Itcan be seen thevelore position by a simple switch.
that ample correction is provided to suit any type of J The size of the unit deck is l4in. x

Pick-up with any type of recording. - A N R
‘nput veltage for maxinum ontput is 70 mv. 6.3 volta Ilin. with 8in. show deck and 2jin.

at 2 amps and 30 mA H.T. ia povided for Tuuing below.

nnit,ete. Price of complete kit inetuding drilied chassia

and valves £14'10’-. Complete specification and layout, QRRl‘f‘\llkD pr:J‘EC\Nhasf”j:‘\;sle:t uih‘i‘: 2f:i;p:'}:>ens:l

1/6- 5
THIS AMPLIFIER COMPARER WHLL WITH TIE price. . .
WILLIAMRON  AND SIMILAR DERIGNS AT A Please intlude 5/- carriage and packing.

SUPERHET REGEIVER
| For nse or A.C. Mains 200 to 250 voits.

‘ A 5-VALVE “‘ALL-WAVE”

This smallattractive Receiver, embodying modero circuit
tachnique is Jesigned to cover Short. Medium and Long
wavebanda, and incorporates the following ontatanding
featurea:

® A superhet cirenit designed for high etticiency on all

three wavehanils.

A 8jin. P.M. Hpeaker accurately matched for good

quality reproduction.

Thelatest, range of new 6-volt B.V.A. miniature valvea.

Built-in Frame Aerial with provision for external

aerial for distart atations.

A White Plastic Cabinet of very attractive appearance

overallsize 73in. 5tin. x 53in.

® THE RECEIVER A8 ILLUSTRATED CAN BE
BUILT FOR APPROX., £10/10/-.

send 2/ ior the fnlly descriptive stage by stage assembly
and wiring fdiagrams, with which complete price Jdetails
are given.

‘A DUAL CHANNEL PRE-AMPLIFIER
and TONE CONTROL UNIT

"*his comprehensive PRE-AMPLIFIER and TONE CON
TROL UNIT provides iuli contrel of Bass and Treble.
in coninnction with a main Volume/Mixer t'ontrol.

Itcan be used with any Amplifier and with any Pic'.-Up.
the range of frequency control provided by the unit
aftording anple compenaation for all types of Pick-Up
and alinaturesof recordings,i.e.,English. Amervican and
Long Playing, without recourse to Pick-up eorrection.

The extreme flexihility of the Bass and Treble Controle
i snch that the leveloi Bass and Treble can he ret to
anit any conditinng irreapective of the voluie ontrait nf
the Amplifier.

Reaporisecharacteristiciaregivenin | 2 watt Amplitieradve.

The Unit mneasures only 7in. X in. x 2in.including reli-
contained Power Supply, and can he accommodated
sither on or away from the main Amplifier.i.e..on the
front panel of a Cabinet or any other position. Price
includingdrilledchansia, valves (6SN7 and 6.13), £3/16/9.
Comnplete assembly data is available separately for 1/-

Comrletely assembled unit ready for nse £5/5 -

The Viewmaster Televisor.—We have had very con-
riderable experience in assisting customers to builki
this T/V and can supply all SPECIFIED COM-
PONENTS EX-S8TOCK. The Arseinbly Instructions
| | showing Practical Layoutsand Price List are available
for /@ for London. Button Coldfield. Holnie Moss
Kirk-0'-5hotts and Wenvoe. Complete Television
Price Tiiat iz contained in our general R"TOCK LIRTF
at 9d.,inclnding Ifaynes. ete..Compone nts.

‘““ PERSONAL SET” BATTERY
t ELIMINATOR

| Acomplete Kit oi partsto build Mideet ** Alldry " Battery
Elininator. giving approx. 9 velts and 1.4 volts.

Thiseliminatoris for nee on A.C. mains and ia suitabte for
any 4-valve Superhet Receiver requiring H.T.and L.T.
vultage as ahave. or approx. to 69 volte

FRACTION OF THE COST

““hundreds ' of Wireless and Television Components and many KITS OF
ordering please include approx. cost of Post and Packing.

& 115 FLEET STREET, EC4

5812-3-4

The Kitls quitezasily and quickly agsembled and 18 svused
in alightaluminium casesize 43in. x 1§in. x 34in. Price
| ofcomplete Kit withzasy-to-follow Assembly Instruction
42/8. s
| fn addition we can offer a similar COMPLETE KIT to
provideapprox. 90 voltsand 1.4 volts. Size ofassembled

| Unit7in. x 23in. x 1}in. Price47/8.
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HIGH-FIDELITY TAPE RECORDING

.= TRUVOX TAPE DECK
as \ MARK lI

g » - iy Incorporating high im-
. pedance mu-metal twin-

?7
‘Q‘ track heads. Two-speed
’ capstan, for tape speeds
S of 74 and 3% inches per
second. Three heavy-
duty motors allowing for
fast forward and rewind
% acilities without tape
o, handling. All controls

operated by clectrically
and mechanically inter-
locked push buttons.

Price
Send S.A.E. for full particulars. £23.2.0

plus 10/- carriage, etc.
GARLAND RECORD-PLAYBACK AMPLIFIER RP8

This amplifier is specially designed for the Truvox Tape Deck. [t is built in
two cable connected units (pre-amp-control unit and main amplifier), and
provision is made to enable the equipment to be used as a gramophone amplifier.
Built-in power supplies, bias and erase oscillator, magic-eye record level
indicator, 6-watt push-pull output, 8in. P.M. loudspeaker with provision for
feeding into external 3 rr IS ohm 'speaker. Formica control pane! to match
Tape Deck. Standard valves used throughout. Price

Ser':d S.A.E. for full details. plus 10/- carriage, etc. £l9 . 19 . 0

GARLAND ACIV AMPLIFIER (C)

Providing exceptionally wide frequency response and low
harmonic distortion at a maximum output of |1.5 watts.
High and low gain inputs with bass, treble and volume controls.
Standard valves throughout, 15 gns., plus 15/- carriage, etc.
GARLAND KIT for ACIV, £13, plus 15/- carriage, etc.

AMPLIFIER ACIl (C)

Incorporates volume and tone controls, providing 4 watts
output. H.T. and L.T. supplies are from mains transformer,
Standard valves throughout. Amplifier wired and tested,
£6/2/6, plus 5/- carriage.

GARLAND KIT for ACII, £5/2/6, plus 5/- carriage.

HIGH-QUALITY AMPLIFIERS (C)

LEAK '*Point One™ TLI2/I2 watt, 2T guineas. LEAK
RC/PA/U remote control pre-amplifier, 9 gns. LEAK *' Vari-
slope ”* pre-amplifier, 12 gns. ACOUSTICAL QUAD 12-watt
Amplifier (inculding pre-amplifier), £35. ROGERS '* WILLIAM-
SON " AMPLIFIER, £31. '* WILLIAMSON ' PA/TC/UNIT,

£10/7/6. ROGERS " RD BABY DE LUXE * including pre-
amplifier, £18. ROGERS ‘' JUNIOR DE LUXE " 0 watt,
€26/10/-. ROGERS ““ MINOR ™" 4 watt, £I1.

GARLAND TAPE RECORDER LU.7. (C)

Incorporating the Lane Tape Table and the Garland UE.7 amplifier. For direct
record and playback from radio, mike or pick-up. Available as Tatle Model in
matched walnut veneer cabinet or in portable form. Price, including a 1,200
ft. reel of “Scotch Boy'' Tape and a spare spool, Portable Model £38/10/-, plus
15/~ carriage, etc. Table Modet £37/10/-, plus 15/- carriage, etc.

GARLAND UE.7 RECORD PLAYBACK
AMPLIFIER (C)

This amplifier is specially designed for the Lane Tape Table but is suitable for use
with any high impedance head. Five standard valves are used providing super-
sonic bias and erase and equalise record and playback facilities, Complete with 8in.
loudspeaker. Amplifier wired and tested 12 gns,, plus 7/6 carriage, etc. Trade
supplied. GARLAND KIT for this Amplifier £9/15/-, plus 7/6 carriage, etc.

TAPE RECORDER OS- CLEAREX TELE-
CILLATOR COILS. VISION MAGNIFY-
Inductance 6.3 mH, giving N

frequency of 45 Kc/s with ING LENS. 9in. clear,
a .002 mfd. condenser. 55/~ ; 9in. filter, &0/-;
For use with high im- 12in. clear, 75/-; [2in.
pedance heads. Made for filter, 80j-. Carriage and

us by a leading manufac-
turer. Price 6/9 each.
Trade supplied.

packing 5/ each on all

types. (C)

PORTABLE CABINETS

For Truvox or Lane, with RP8 or UE.7. Write for details.

LANE TAPE TABLE (C)

very fast wind-on
automatic braking ;
half gap heads ;
Price

Garland
Oscillator Unit

For magnetic recording. Incorpor-
ating 6V6G valve and Garland Oscil-

Three motors ;
and re-wind ;

high impedance,
tape speed 7%in. per sec.
£16/10/-, plus 10/- carriage.

lator coil, and supplying H.F bias

SCOTCH BOY MEDIUM and erase for high impedance leads.

COERCIVITY TAPE Price £2/2/-, plus 2/6 post.  Trade
We recommend this tape for use supplied
with ALL GARLAND Tape Re-
corders. Now available in the follow-
ing lengths. 1,200ft. 35/-; 600fc. VIEWMASTER AND

ELECTRONIC ENGINEERING
TELEVISORS, all components
in stock as previously advertised.

21j- ; 300fc. 12/3.
(1,2001c.) 4/3.

Spare 7in. spools

MICROPHONES

Ronette B110 Crystal microphone, £2/12/6. Ronette HM?7 Filtercell Microphone,
£3/7/6. The following stands are suitable for the above microphones. Floor
stand, £4/10/-. Table Stand, £2/12'6, Desk Stand, 15/6.

RECORD PLAYERS (C)

COLLARO RCSI! single-speed Autochanger. Magnetic,
price £01/14/1, incl. P.T. Crystal price £12/3/2, incl. P.T.

EI?/II_LIARO 3/RCS511 3-speed Autochanger with two heads,
4/1.

BSR MONARCH 3-speed Autochanger with reversible pick-
up, price £17/17/-.

GARRARD RC.75 3-speed Autochanger, £16/6/6.

COLLARO ACA47 single-speed turntable and motor. Centre
driven by heavy induction motor. Price £6/13/4, incl. P.T.

COLLARO ACS514 Record Player.
with pick-up. Price £6/19/- inc.PT.

BSR single-speed motor and turntable MU.IS.
Fitted in portable bakelite cabinet, £4/10/-.

DECCA 3-speed Gram. motors. Price, incl. P,T., £6/8/6.
DECCA Turnover Pick-up for use with above motors. Price,
incl. P.T., £3/19/4

ACOS G.P.20 Standard or long playing, price £3/11/5. Spare
heads, £2/3/4

B.S.R. GRAMOPHONE UNITS. 3-speed motor with
pick-up, mounted on plastic playing table. Price, £9/19/11,
ncluding purchase tax.

Single speed rim-drive

Price £3,
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I.LF. TRANSFORMERS.
13in. x lin., 13/6 per pair:
leading manufacturer.
UNDRILLED CHASSIS. In 20 s.w.g., bright
mild steel : Four-sided size 13in. x 7in. x 24in.,
7/6 each : two-sided with two straps, size [2in. x
4in. x Ziin., price 3/9 each. Two sided with two
straps, size 6 x 5 x 2in., price 2/6 each.

T.R.F. KITS. Three valve and rectifier receiver,
in two-tone Walnut veneered cabinet, size,
12in. x Sin. x 7in. Valve line-up 6SH7. 65H7, 6K6,
2xRM2 metal rectifiers. As is usuval all main
components are supphed mounted on the chassis.
Kit includes circuit d:agram but does not include
wiring diagram or instructions. Price, £6/17'6 (C).
TWO-GANG TUNING CONDENSERS.
Standard size 2-gang of SOOpF capacity, with
fixing feet. Price 8/6.

OSMOR COIL PACKS. Type H.O. mains
superhet 15-50, 190-520, 800-2,000 metres, 52/-.
Type TRF medium and long waves incorporating
a reaction winding, 43/4. Type B for mains or
battery portable receivers using a frame aerial
and covering 15-50, 190-560, 800-2,000 metres

Smali size, 2%in. x
Made for us by a

! L.F. CHOKES.

54/2. All the above prices include purchase tax. |

Note : Included with cach coil pack are complete
circuits and layout diagrams.

WEARITE 705 COIL PACK. For mains
superhets covering long, medium and short
waves. An additional position is provided on the
switch for gramophone. Price including purchase
tax £2/13/4.

REACTION CONDENSERS. Solid dielectric
also suitable as tuning controls in one-valve
receivers. Available in 300 pfand 500 pf sizes with
standard }in. spindle. Price 3/10.

TYANA SOLDERING IRONS. Light weight,
40 watt irons with easily interchangeable elements
and 3/i6in. diameter bits. Voltage ranges, 100
110 v., 200/220 v. and 230/250 v. Price 16/9.
“ The |ron that makes soldering a pleasure.”

ELECTROLYTIC CONDENSER OFFER.
8 mifd. 450 v., 1/9; 8-32 mfd. 475 v., 5/-;
32-32 mfd. 350 v., 4/9 ; 500 mfd., 15 v 2/9;
1500 m{d.. 6 v.. 2/-

CERAMIC SWITCHES.
way, 3/6 ea

Single pole, eight-

J.B. SQUAREPLANE DIALS. Printed in
two wavebands with station names. 8/l drive
and bronze escutcheon and glass. Price 12/9.

J.B. FULL VISION DIALS. Similar to above
but with 74 x 3%in. dial printed in three wave-
bands. Price 13/-.

DECALS. 500, i1, high white transfer letters
and words for marking electronic equipment.
Price 4/9 per book.

WIRE WOUND RESISTORS. Open, cemcnt

coated or vitreous enamelied. 4 watt, 21,
100, 200, | k. Price 1/- each. 6 watt, 30.
I45 250, 270 10 k., i5 k. Price 1/6 each. 10-15

watt, 5, 90, 100, I20 170, 175, 200, 250, 400, 500,
600, 700 750, 950, | k.. 1,690, 35 k., 3.6 k.,
45k 4.7 k., 1 15 ke, IOk 25k 47k 50 k.,
l?each IS watt, 6500hm Prnce 2/~

ALL GOODS NEW AND UNUSED.

|
|
|

WIRELESS WORLD

CARBON RESISTORS

ONE-THIRD TO ONE-HALF WATT *
10, 13, 1S, 22, 33, 39, 56, 68, 71, 73, 100, 150
170, 180, 220, 250, 270, 330, 390. 400, 450, 470
500, 530, 600, 680, 820, Ik, 1.2k, 1.5k, 2.2k’
3.3k, 3.9k, 4k, 4.7k, 5.6k, 6.2k, 6.8k, 7.5k’
8.2k, 10k, 12k, ISk, 18k, 20k, 22k, 24k’
25k, 27k, 30k, 33k, 39k, 40k, 47k, 50k, 56k’
100k, 150k, 220k, 270k. 330k, 470k, 680k-
m, I.2m, L.5m, 2m, 2.2m, 2.7m, 3.3m, 4.7m:
10m. All at 4d. each.
ONE WATT : 50, 56, 82, 120, 150, 240,
330, 290, 680, Ik, 1.5k, 2.2k, 3k, 3.9k, 4.7k,
5.1k, 5.6k, 6.8k, 10k, 12k, 18k, 22k, 24k, 27k,
33k, 68k, 70k, 80k, 170k, 330k, 390k, 470k,
680k, 750k, Im, 2.2m, Al at éd. each.
TWO WATT : 220, Ik, 2k, 2.2k, 3k, 3.3k,
4.3k, 4.7k, 6k, 10k, 12k, 20k, 22k, 27k, 30k,
47k, SOk, 68k, 2.2m. All at 9d.
FOUR WATT : 500k, I/- each.

10 Henry, 70 mA., 5/6 each.
PUSH-PULL OUTPUT TRANSFORMERS.
Ratio, 45 : | to match 6Vé etc., 10,000 ohm to
2 ohm, 4/6 each.

PULLIN MOTORS. Type A 3R 24 volt D.C.,
size, 34in. x 24in. x 2in., 8/6 e

HEAVY DUTY CROCODILE CLIPS. Suit-
able for use on car battery chargers, price 6d. each.
JACK PLUGS. 3-way, G.P.O. type, l/- each.

| LOUDSPEAKERS AT PRE-TAX PRICES

\ By leading manufacturers. Brand new and fully I

guaranteed. Sin. p.m. moving coil 12/6.
8in. p.m. moving coil, 17/6.
| SENSITIVE NEONS : 85 v. striking.  SBC

with centre contact. Ideal for record level

| indicator on tape recorders, mains indicator, etc.,

2/6 each.

HIGH VOLTAGE MICA CONDENSERS
0.1uF 1,500 v. wkg. Bakelite-cased upright mtg.

3in. x I%in. x l3in. overall, 2/- each. Ceramic pot
type, 10C/2178, 0.0002uF 5 kv wkg., high H.F.
current, 2/6 each. Flat bakelite-cased type,
ZA2837,0.001:F, Skv. A.C. test,0.5 A at2-8mc. ;
size 34in. x 12in. x §in.; suitable tx or tv, |/9 each.
0.002u:F, 2.5 kv. wkg..

T.R.F. COILS. Medium and long wave, aerial and
H.F., /- per pair ; with reaction wmdlng 6/9 per
pair.

METAL RECTIFIERS

Type RM2, 125 v. at 100 mA. Two in serie®
required for mains voltage. Price 4/6 each.
Type 14D/972, provudlng 250 v. 25 mA. when
used with a reservoir condenser. Small size
ideal for test equupment also in place of
14D/36 in T/V circuits. Price 6/6 each. 6 v.
| a. half-wave (or full wave with C.T. tfmr.),
price §/- each ; 12 v. | a. bridge. price 8/
each ; 12v. 4a. bridge, price 226,

ITEMS (C) REQUIRE CRATING FOR SAFE

DESPATCH. CRATES ARE NOT CHARGED PROVIDED YOU UNDERTAKE
TO RETURN CARRIAGE PAID TO US.
PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME

AND ADDRESS.

POST CRDERS TO OUR DEPTFORD ADDRESS.

EARLY CLOSING

THURSDAY, OPEN ALL DAY SATURDAY

(EARLAND BIROS, i,

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8

TIDEWAY 4412(3

5 OBELISK PARADE, LEWISHAM, S.EI3

LEE GREEN 4038

Telephone :

Teleohone :
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TOROIDAL CERAMIC POTENTIO-
METERS. |7k, 100 watt, 8/6.
TOGGLE SWITCHES. SPCO, 250 v. 2 amp.

1'9 ; DP on-off 250 volt, | amp., 2/3.

ENGRAVING TOOL. Operates from 200-240
volt A.C. for engraving on metal and plastc,
price, 12/6.
WAFER SWITCHES

For jin. dia. spindle. Length of spindle quoted
from end of bush
3p. 2w. §in. 1/9.
6w. parallelling tin., 1/9.  3/6.
4p. 2w. miniature in., 4p. 3w.

1/9. 4p. 2w. 4 bank %m 36

3p. 3w. 3 bank fin., 3~

FIXED CONDENSERS : {(pf's): Ceramic :
2,4,15,20,27, 30,50, 220, 350. Allat9d. 1,000pF.
1/-. Silver Mica: 10, 30, 50, 160, 170, 180. All
at éd. 200, 300, 1,500, 8,100, 9d.

Moulded Mica: 50, 75, 100, all ac éd. 300, 470,
1,000, 2,000, 3000 4,000, 4,500, 4,700, 5000
10,000, all at 9d.

CLOSE TOLERANCE SILVER MICA CON-
DENSERS. All plus or minus | per cent. 100pF.
400pF, 9d. each. 1,000pF, [,400pF, 1/3 each.
10,000pF, 1/6 each.

MULTI-PURPOSE TOOL. Bends, shears.
punches and threads sheet-strip and rod. For all
the little workshop jobs that waste your time.
Tool price, 10/-. lig, gauge and protractor for
use with this tool enabling repetition work to be
carried out with precision, 7/6.

VARLEY MAINS TRANSFORMERS. Primary
10-0-200-220-240 volts. Secondary 300-0-300 volt
at 150 mA., 5 volt at 3 amps., 6.3 volt at 4 amps..
6.3 volt at | amp. Open type construction
Price 45/-.

4p. 3w. miniature 24in.

3in.,

SPECIAL TYPE VALVE OFFER. CVIl4]
(NGT!), 4 v. THYRATRON. Electronic relay
for timers, etc. BS base, 6/6 each. CV265 4 v
f-wave hlgh current rectifier. 10 base,5/-each.
7193 6.3 v. UHF triode. Plug-in replacement
for 6J5G if anode and grid top caps connected

to pins 3 and 5. 10 base, 2/6 each. 6SH7
6.3 v. HF pentode. For T/V. amplifiers,
receivers, etc. |10 base, 6/6 each. RLI8

6.3 v. miniature triode B3G base, §/- each.
6USG 6.3 v. magic eye. Ideal for bridges,
recorders, etc. |0 base 7/6 each. U22 2 v
EHT rectifier for T.V. MO base, 8/6 each.

RADIO PACK. Consisting of a walnut
Cabinet, size [9in. x 15in. x 8in,, complete with
Perspex dial : undrilled chassis size 13in. x 7in. x
3in. ; 8in. Elac speaker ; S00pF twin-gang tuning
condenser ; 250-0-250 v., 6.3 v. and 5 v., mains
transformer ; L.F. choke ; output transformer
16-24 mfd. 350 v. electrolytic condenser. These
items are not surplus, but current production
goods. Price. £4/15/- including packing and
carriage (G.B. only). (C).

METAL-CASED TUBULAR CONDENSERS.
0.01 mfd. | kV., /-;0.02 mfd. 750 v., 9d.; 0.] mid.
350 v., 9d. ; 0.25 mfd. 500 v, 2 -.

HEATER TRANSFORMERS. Primary 230 v.,
secondary 6.3 v., |.5 amp. Wax impregnated.
Price 6/- each.

@ CHARING CRGSS (s.2)

LONDON BRIDGE
6 mins

NEW,_CROSS
DEPTFORD BRANCH

®) (rwisHam. oN.
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TUBES !!

MAGNETRONS,
PHOTOCELLS, ETC.
First Grade Quality - British and American Make - No Dollar Expenditure Involved

RECEIVING,

VALVES !!

TRANSMITTING,

CATHODE-RAY TUBES.

KLYSTRONS,

¥

LARGE QUANTITIES & GREAT VARIETIES

S. Szym

12a LEIGHTON GROVE

*

ELECTRONIC ENGINEER AND STOCKIST

ans ki

(pronounced SHE-MAN-SKEE)

Office and Stores :

GU Lliver 6077/8 (2 lines)
Telephones {HENdon 1617

Telegrams :

- LONDON - N W.5

Overseas : “* Shemanskee >’ London
Inland: *“ Shemanskee”’ Norwerst London *

PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND

WHOLESALE AND

EXPORT ONLY

I KW TELEGRAPH TRANSMITTERS. Two HF 300's out-
put. Operation 3.5 mc. to 16 mec.

RCA TRANSMITTERS. Type ET-4336. Complete with speech
amplifier, crystal multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.

RCA TRANSMITTERS. Type ET-4332 modified by R.A.F.
for use on crystal or master oscillator. Complete with speech
amplifier.

EX-R.A.F. 1143 TRANSMITTERS.

NAVY MODEL COLLINS TRANSCEIVERS. TCS9, Com-
plete sets.

No. 12 TRANSMITTERS. With coupling units, remote control,
etc.

A.R.88D’s, A.R.88LF’s, ‘A .R.77’s, $27’s, HRO and others.

AUTOMATIC HIGH-SPEED TELEGRAPH EQUIPMENT.
** BOEHME >’ (U.S.A.). Up to 400 signs per minute on line and
wireless.

NAVY MODEL TBY-8 TRANSMITTING-RECEIVING
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and
0.5 watts on telephony. Frequency range 28-80 mc.

All above items in excellent working condition.
Working demonstration upon request.

TX VALVES 803, 805, 807, 813, 814, 86!, 866A, DET-16 and
many others.

Large stock of Tx condensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken.

P.C.A. RADIO

Receiver Division :—
170 Goldhawk Road,
London, W.12.
Tel.: SHE 4946.

Transmitter Division :—
The Arches, Cambridge Grove,
London, W.6.

Tel.: RIV 3279.

GA This Month’s EZ_A_K

Bargains

PARMEKO H.D. SHROUDED CHOKES. 8H at 250 mA.
Weight I1 Ib., 16/6 each, Post and packing 1/6.

1,000 .F. 15 V. CONDENSERS, 2/6 each.

TWIN RIBBON FEEDER. Heavy duty 300 ohm, 5d. per yd.
Standard K25 300 ohm ribbeon, 9d. per yd. Co-axial cable, in. dia.
50 ohm, 8d. per yd., {in. dia., 1/- per yd., 10/6 per doz. yds. 7ft.
length }in. dia. Co-axial with Pye plug one end, 1/6, post free.
All other Co-axial and feeder, plus 1/6 post any length.
POTENTIOMETERS. Carbon Type Potentiometers, 25k., 50k.,
100k. § meg., 2 meg,, 1/6.

TRANSMITTING TUBES. Type 813 New and Boxed £3/10 -
each. Type 866A., 17/6 each. 3E29 (829B), £4 each. Few only.
METERS. 2}in. Flush mounting M.C. 100 m/a., 12/6 each ; 2in.
Flush M.C. 5 m/a., 7/6 : 0.5 amp. thermo., 5/- ; 4 amp. thermo., 5/-.
SPECIAL VALVE OFFER. Photocell Multipliers. Type 931A.
New and Boxed, limited quantity, 30/- each.

DEAF AID CRYSTAL MICROPHONE UNITS, 12/6 ecach.

SPECIAL OFFER. 300 ohm Flat Twin 150 w. rating, 6d.
per yd. (minimum 20 yds.), post free.

STANDARD {in. T.V. COAXIAL CABLE, |- yd. or
10/- per doz. yds. or 9d. yd. in 100 yd. coils. P. and p. 1/6,
any quantity.

SHROUDED M.C. MIKE TRANSFORMERS. M.C. mike or
line to grid, 5/- each. P. and p. I/-.

M.C. Mike Trans. 2/+, plus p. and p. éd.

CARBON MIKE TRANS., 2/- each. P. and p. 6d.
COMPLETE SET OF AR88 TUBES (14) for LF or D Model
receivers, £5/10/-.

TAPE RECORDING EQUIPMENT. Decks by Bradmatic,
Tamsa, Lane and Qualtape. Ex. stock. Heads, Oscillator Coils,
Tape and Reels always available.

SEND 1;d. STAMP FOR COMPREHENSIVE NEW VALVE LIST.
Carriage paid on all orders over £1 except where stated. Please
include small amount for orders under £1.

Please print your name and address.

CHAS. H. YOUNG, G2AK

All callers to |10 DALE END, BIRMINGHAM
'Phone: CENTRAL 1635.

Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM
"Phone : MIDLAND 3254.
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Terms C.W.0. or
€.0.D. No C.0.D.
undcr £1. Postage

1/- extra under £1,
1/6 extra under £3.

RADIO SUPPLY CO.

15 Wellington Street, Leeds 1

COLLARO AUTOMATIC RECORD CHANGERS
Latest 3-speed Type 3RC511, complete with Dual
Purpose Crystal Pick-up for standard cr Long-
playing Records. Machine takes 9 records, 10in.
or 12in., not intermixed. Overallsize 15 x llhn
Height above Motor Plate 4iin., below 2}in.
PRICE ONLY £11/11/=, inc. tax. Carr. 5/- extra.
(This is approx. 259% below current list price.)
SPECIAL OFFERS. Midget Mains Transformers
(size approx. 2} X 3 X 2%in.). Drop-through
chassis type. Screened Primary 220/240 v. 50 c/s.
Output: 250-0-250 v. 60 mA., 8.3 v. 2.5 A, Only
]0/9. Smnall Filament Tra.nsformers, 220/240 v.
input, 6.3 v. 1.5 a output, §/9. Auto Transformers
{with separate 1.t. 6.3 v. 1.5 a), 0-110-200-210,
230-250 v. 50 watts, 4/9 each. New Boxed Ex-
Govt. Valves, VR126 (4 v. 7-pin H.F. Pentode),
1/9 each.

BATTERY SET CONVERTER KIT. All parts for
converting any tvpe of Battery receiver to All
Mains. A.C. 200-250 v. 50 ¢/s. Kit will supply fully
smoothed h.t. of 120 v. 80 v. or 60 v. at up to
40 mA., and fully smoothed Lt. of 2 v. or 1.4 v.
at up to 1a. Price complete with circuit, only 47/9

TUBULAR WIRE-ENDED CAPACITORS (New
Stock). .001xF 750 v., .01zF 750 v., .02uF
1,500 v. (large), .05uF 350 v. .1uF 350 v., .25uF
350 v. .5uF 400 v. All at 4d. each, 3/3 dozen one
type, 27/68 gross.

BAKELITE (Brown or White} and WOOD (Wal-
nut veneered) CABINETS. Size approx. 12 x 6} x
5in. Very attractive appearance. For illustration
see our List. Supplied complete with fully punched
T.R.F. 3-valve Chassis, back, 2 or 3 wave. Glass
scale with coloured station names, Dial Backplate,
25/-, plus Carr. 2/6.

All parts available for construction of T.R.F.
or Superhet Receiver in above cabinets.

CLEARANCE LINES. .0005:F 2-gangs with short
spindle, 4/6. Vol. Controls, 1 Meg. Midget, with
S.P. switch and long spindle, 2/9. 25K with D.P.
switch and 1in. spindle, 2/9.

VOLUME CONTROLS with long spindles, all values

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT. Consists of h.t. and Lt. transformer, h.t.
and Lt. rectifiers, smoothing electrolytic, and
choke, adjustable charger resistor. For Mains input
of 200-250 v. Outgit 120 v. 40 mA and 2 v. } a.
Price with circuit, 19/6

H.T. ELIMINATOR KIT. Consisting of Mains
‘Transformer (200-250 v. input), smoothing choke,
metal rectifier, 32-32mfd. smoothing Elect.,
Tapped Dropper Resistor, Chassis (undrilled
aluminium) and circuit. Price 21/9.

BATTERY CHARGER KITS

To charge 6 or 12 v. acc. at 2 a. 29/6.

To charge 6 or 12 v. acc. at 4} a., 45/-.
Above consists of transformer, Dbridge rectifier,
fuse and fuseholder

SELENIUM RECTIFIERS. 230 v. 50 ma., HW.
(small), 6/9. 120 v. 40 ma., H.W. (small), 4/6.
12-15 v. 2 a. F.W. Bridge, 10/9. 12-15 v. 4} a.,
F.W. bridge, 18/8.

ELECTROLYTICS (Current production. Net
ex Govt.)
Tubuiar Types Can Types
8uF 450 v. 1" 16uF 450 v, 2/
8uF 500 v, 2/9 ii;ng 353 v. :m
N 20 32uF 350 v.
LA FE I 23 0hY 450 v, 4/9
B S 29 GouF 350 v. 479
16pF 500 v. 3/9 &-8uF 350 v. 3/9
24pF 350 v. 3/3 8-8uF 450 v. 311
32uF 350 v. 3/9 &-16uF 450 v. 4/6
8-16uF 500 v. 41 16-16:.F 450 v. 4/11
25uF 25 v, 1/6 16-16mfd. 500 v. 5/9
25-25ul 25 v, 19 16-32uF 350 v. 4/9
50uF 12 v. 1/3 2uF 350 v. 4/9
256uF 50 v. 1/9 32-32uF 450 v. 5/11
50uF 25 v. 1/9 50-50u350uF  8/11
50uF 50 v. 2/3 500mfd 6 v. un
250pF 12 v, 10d. 2,000mfd. 25 v. 4/11
GAN TYPES

32-32-8uF 350 v. (Small)

16-16-8pF 475 v, ...........
16-18uF 450 v. plus 20uF 25 v, .
32-32uF 350 v. plus 25uF 25 v. .
50uF 350 v. plus 250uF 12 v,

CHASSIS. 6 x 4% x 1lin, 1/11; 7} x 4} x
2in., 2/9; 16 s.w.g. Undrilled Aluminium. Re-
ceiver Type 10 x 5% x 2in, 3/8; 11 X 6 x
24in., 4/3 ; 12 x 8 x 24in., 5/3 ; 16 x 8 x 2}in.,
7/6; 20 X 8 x 2;m 8/11 ; Amplifier Type,
12 x 8 x 2}in, 711 ; 16 x 8 x 2}in., 10/11 ;
14 x 10 x 3in., 12/6' 20 x 8 x 2}in., 13/6.

SILVER MICA CONDENSERS.

6upF, 10puF,
15upF,

20upF, 25upF, 80puF, 36uuF, 50uuF,
120puF, 150ppF, 180upF,  200uupF,  230uuF,
300puF, 330upF, 400ppF,  470upF,  500uuF,
1.000ppF (.001F), 2,200puF (0022.F). Al at
5d. each. 3/9 dozen one type.

less switch 2/9, with S.P. switch 3/11. WIRE
WOUND POTS.: 25K, 5K, 10K, 20K, 25K
50K (medium length spindles), 2/9.

FOR CALLERS ONLY. DMains Trans.,, drop-

through type with top shroud. Primary 230-250 v.
Secs. 425-0-425 v., 200 mA., 300-0-300 v. 100 mA.,
6.3v.2a., 6.3v.2a,5v.3a., 29/9.

COAXIAL CABLE,

75 ohms, }in. 11d. yard.
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Open to callers:
9 a.m. to 5.30 p.m.
Saturdays until

1 p.m.

FULL PRICGE LIST
5d.
TRADE LIST &d.
Please enclose S.A.E.
with all Enquiries

DIAL BULBS, M.E.S,, 6.5 v. 0.15 a.,

§/9 dozen.
GANG. International Tictal

B7G (Button Base) 2 piece 10/6 doz.,

Tel. 22153

8 v. 0.15 a.,

3 piece,

1/3 each.
EX-GOWT. ITEM&. Pye coaxial plugs and sockets
7/8 doz. prs. Bellmg Lee moulded type 5-pin and
10-pin plugs and sockets. 1/11 pr. .02 mfd. 5,000 v.
Tubulars, 1/9.

EX-GOWT. SMOOTHING CHORES,
Potted Types

330 mA. 5 H. 50 ohms 12/9
220 mA. 5 H. 50 ohms 10/9
150 mA. 10 H. 200 ohms 10/6
50 mA. 50 H. 1,250 ohms (5] 8/11
PER MANGARIDGE TYFE
GONDENSERS
4pF500v. TCC. . .. .29
8uF 500 v. T.CC. 4/9

P.M. SPEAKERS. All 2-3 ohuns. Bin. l’lessey 13/9,
5in. Goodmans 14/9, 6}in. F.W. 14/11, 6}in.
Goodmans 16/9, 8in. Plessey 15/9, 10in. Goodmans
31/=, 10in. Plessey 18/6.

M E. GPEARERS, All 2.3 ohms, 4in. ILMW.I.
with trans. Field 700 ohms 14/9, 6}in. Rola field
700 ohms, 11/9. Rin. R.A. field 600 ohms, 12/9.
10in. R A. field 600 ohins, 23/9.

COLLARO TAPE DECK MOTORS clockwise or
anti-clockwise 29'9 each.

R.S.C. MAINS TRANSFORMERS

Fully Guaranteed.

TOP SHROUDED, DROP THROUGH
.. 1am

260-0-260 v. 70 mA., 6.3v. 3a. ,bv.2a.
260-0-260 v. 80 mAA, 6.3v.2 a., 5v.2a,
350-0-350 v. B0 mA., 6.3 v.2a.,5v. 2a.
350-0-350 v. 90 mA., 6.3 v. 3a,5v. 2a.
250-0-250 v. 100 mA., 6.3 v. 4a.,56v. 3a
300-0-300 v. 100 mA., 6.3 v.-4 v., ¢ a.

0-4-5v.3 a.

350-0-350 v. 100 mA., 6.3 v.
0-4-5v.3a.

350-0-350 v. 120 mA .,

6.3 v,
350-0-350 v. 150mA 6.3v. 42, ,ov. 3a.
350-0-350 v. 150 mA., 6.3 v. 2a 63v.2a
5v.3a.

FULLY SHROUDED UPRIGHT
250-0-250 v. 60 mA., 6.3 v. 2 a., 5 v, 2.a,, Mldget
type 2& -3- .hn 7/8

3 a.
250-0-250 v. E

1355 conversion ..
300 0 300 v. 100 mA.,

350 0 350 v.
3a

’zs/s

350-0-350 v. 150 mA., 6.3 v.
ov‘ia

2 a.,

5 45/9
3000300v 250 mA., 63 v.6a.,4v.8a,0-2-6v.
2a., 4v.3a. for Electronic Eng Televisor 67/6
425—0-425 v. 200 mA., 6.3 v.-4 v. 4 a2, c.t. 6.3 v.-
4 a., c.t. 0-4-5 v. 3 a., suitable Williamson
Amplfier, e1C. .vooiiviveiiiiiiii e eeeaaes 51/-
4250425v 250 mA., 6.3 v.6a., 63 v.6a, 5v.
e 65/6
3200325v 20 mA., 6.3 v. 0.5 a. 6.3 v. 1.5 a,
for Williamson Preampllﬁer .................. 17/8

FILAMENT TRANSFORMERS

All with 200-250 v. 50 c/s. primaries: 6.3 v. 2 a.,
7/86; 0-4-63v.2a,7/9; 12v.1a,7/11; 63 v,
3a,10/11; 63 v. 6a., 17/6; 0-2-4-5-63v. 4 a,,
16/9; 12v.3a. or 24 v. 1.6 a, 17/6; 0-6-6.3 v.
5 a., four times, giving up to 24 v. 5 a. up to
12-8 v. 10 a., up to 6.3 v. 20 a. by series or parallel
connections. 58/=.
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Interleaved and Impregnated.
Primaries 200-230-250 V.

50 ¢/s Screened

CLAMPED UFPRIGHT MOUNTING

300-0-300 v. 100 mA., 6-3v.3a.,5v.3a. . 21/8
350-0-350 v. 100mA., 6.3 v.3a.,5v. 2a. 21/6
CHARGER TRANSFORMERS
All with 200-230-250 v. 50 ¢/s. Primaries : 0-9-15v.
1.5a., 14/9; 0-9-15v 34, 16/9; 0915 v. 6 a,,
22/9; 0-4-9-15-24 v. 3 a., 22/9; 0-9-15-30 v.
3a., 23/9.
SMOOTHING CHOKES
250 mA., 8-10 H., weight 121b. ... 16/9
250 mA., 3 H. 50 ohms ... Ba
100 mA., 10 H. 200 ohms T8
80 mA., 10 H. 350 ohms ... BG
60 mA., 10 H. 400 ohms ... ... 4/11
50 mA., 50 H. 1,000 ohms ........ 9/11
40 mA., 5 H. 150 ohms ......... 38
1A, .25 H, .t type 44
ELIMINATOR TRANSFORMERS
Primnaries 200-250 v. 50 ¢/s., 120 v. 40 mA.... 7/“
120-0-120 v. 30 mA. 4 v. ja. 12/9
E.H.T. TRANSFORMERS. ’,;;00 v.5mA., 2-0-2 v,
1.1a,20-2v.1.1 a.. for VCR97 : 1/6
4,000 v.5mA. 2v.2a . 39/6
OUTPUT TRANSFORMERS
Midget Battery Penwode 66: 1 for 354, ecc e
Small Pentode, 5,000 w0 3 .... 14
Small Pentode, 8,000Q) 10 3Q2 3/9
Standard Pentode. 5 000Q to 3Q ... 48
Standard Pentode. 8,000 to 3Q) . 44
Multi-ratio 40 mA., 20:1, 45:1, 60:1
90:1, Class B Push-Pull 5/
Push-Pull 10-12 Watts 6V6 to 3Q) or 15Q) ... 18/9
Push-Pull 10-12 Watts to macwch 6V6 1o
8-6-8 or 158} osomsriii 16/9
Push-Pull 15-18 Watts to match 6L6, etc.,
3Q or 1502 Speaker ................... 22/9
Push-Pull 20 Watts, high-quality :ectlonally
wound, 616, KT66. etc.. to 3, 7.5 or 15Q2
(seoondary in 4 sections of 3.7Q each) 51/9

Williamson type, exact to auchor’s specifica-
tion L

WE CAN QUOTE FOR QUANTITIES OF
STANDARD OR SPECIAL TYPES, SALE.

PLEASE WITH ALL ENQUIRIES.
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£7-19-6

for a first-class COMMUNICATIONS RECEIVER. This is
the famous ex-R.A.F. type R.1155, which is justly known as being
a really tip-top set. Covers 5 wave ranges, 18.5-7.5 Mc/s, 7.5-
3.0 Mcfs, 1,500-600 Kefs, 500-200 Kefs, 200-75 Kc/s, and is easily
and simply adapted for normal mains use, full details being supplied.
These receivers have had some use, but are in very good condition,
and are all aerial tested and guaranteed in working order before

C. MARKS & CO.

SPECIAL THIS MONTH !

VALVEHOLDERS, CERAMIC BY@. With collar and Silver plated covers. 1/6
each. 15/~ per doz. E,H.T. to sult VU1i1,VU l“O s,etc. 1/~each. ENGLISH
4-PIN moulded type, 3/~ doz.

CHOKES. 3h, 200mA, 5h 200mA, 9h 100mA. Allat 7/6 each. 6h 70mA, 20h
80mA. at §/6 each, Pleaseadd 1/-for post and packing.

INDICATOR UNIT TYPE 233 CHASSIS with VCR97 tube mounting and mask,

despatch. Also available: ) 3-EF50, 3-int. octal, 3-Mazda octal and 2-EA50 valveholders, 14 various
Brand new, in maker’s cases and aerial tested... CEIL 19 6 potentiometers, 4 bank Yaxles switch, and numerous resistorsand condensers,
Used, good condition, untested................ £6 19 6 mounted on strong metal chassiswithoutsidecase. A BARGAIN AT 17/6,
Used, good condition, untested, less valves £5 0 0 plus 2/6 carriage.

Factory-Made Power Pack, Output Stage and
Speaker, which operates the receiver immediately £5 10 0
Carlriage costs of 10/6 for Receivers, 5/- for Power Pack, extra
ease

SPECIAL REDUCTION OF 10/- IF POWER PACK AND
RECEIVER ARE PURCHASED. Where used receivers are
purchased, they may be exchanged for new ones within 14 days,
you only pay the extra and carriage.
CLASS D WAVEMETER. A further supply of these superb
instruments which conform to G.P.O. requirements. Covers
1.9-8.0 Mc/s. (direct reading without charts), and are supplied
with 100/1,000 Kc/s. dualcrystal 1 valve ECH 35, and | 6 v. vibrator,
Designed for use on 6 v. but is easily modified for A.C.
operation, full details belng supphed A suitable transformer is
available for only 7/6 extra, BRAND NEW IN MAKER'S TRANSIT
CASES, ONLY £5/19/6 (carriage, etc., 5/6).
6 VOLT YIBRATOR UNIT. Made by The NATIONAL Co.
of America, for their HRO Communications Receivers, supplying
165 volts at 85 mills fully smoothed D.C. Complete with vibrator
and 6 X 5 rectifier in black crackle cabinet size 7in, X 74in. x
6in. BRAND NEW IN MAKER’S CARTONS with full operating
instructions ONLY 52/6.
12-VOLT VIBRATOR UNIT. Delivers 300 volts @ 100 mA.,
Complete ready to use. Manufactured by Masteradio for the
Admiraity, these are BRAND NEW IN ORIGINAL CARTONS.
ONLY 35/- (postage, etc., 2/6).
I.F. STRIP TYPE 194. An easily modified l.F. Strip recommended
for T.V. constructors who want good results at moderate cost,
or for those who have built televisors but are having trouble in
the vision or sound receivers. Can also be modified for 2-Channel
working as per details in ** Practical Television ** October issue.
This 6-stage strip measures 18in. % 5in. X 5in., and contains 6
valves: VR6S5, | of VR92, and | of VR53 or VR56. Mod. data
supplied. BRAND NEW. ONLY 45/- (postage, etc., 2/6).
INDICATOR UNIT TYPE 6. Contains 6éin. C.R, Tube VCR 97,
4 valves EF 50, | of EB 34, and | of EA 50. The unit recommended
for conversion to the ‘‘Wireless World " General-Purpose
Oscilloscope, full details supplied (or available separately 1/-).
ONLY 79/6 (carriage, etc., 7/6).
100 MICROAMPS METER 2%in. Flush Mounting. Widely
calibrated scale of 15 divisions marked '* Yards,”” which can be
rewritten to suit requirements. These movements are almost
unobtainable to-day, and being BRAND NEW IN MAKER’S CAR-
TONS are a ““snip ”’ at ONLY 39/6.
50 MICROAMPS METER. 2in. Flush mounting. Another
movement which is in short supply and is also BRAND NEW IN
MAKER'S CARTON. ONLY 45/-.
TRANSFORMERS. Manufactured to our specification, and fully
guaranteed. Normal Primaries.
425-0-425 v. 200 mA., 6.3 v. 6a,,6.3 v. 6., 5 v. 3 a,, 0-2-4-63 v.

TANNOY POWER MIKE INSERT (YA2815), for Tele. L.8. No. 1, 2, 3. Brand
new lo containers 2/6 ea

THROAT MIKE (ZA13935). and nrew and boxed. Complete withleads 2/6
each

MAINB POWER PACK. With 350-0-350v, 80mA, 6.3v.,1.5a., 6.3v. 1.5a, 5v.
2a. transtormer, L0h NmA choks, 8 x 8mfd. condenser, and 5Z4 rectifier. In

neat, grey-finished metal case, size 9in.x 8}in.x 7¢in. with chrome handles.

Price 37/6. plus 5/- carriage.

CONDENSERS, 250mfd. 175v. at 2/ each, 24/- doz.
postpaid.

MICA CONDENSERS. 10, 50, 100, 500, 1,000 pfs., at 8/~ doz.
densers are brand new not Govt. Surplus.

AIR SPACED TRIMMER CONDENSERS 25pf., 50pt. and 100pf., at §/- doz.
VARIABLE CERAMIC CONDENSERS 2 to 8pfs., at §/- doz.
MAINS TRANSFORMER, input 200-240v., output 475-0-475v.,
35/-, plus 2/6 carriage.

METERS, 0-500 MICROAMPS (Calibrated 0-10 volts). 10/8, plus 1/- post.

ENGINE TEMP. GAUGE. Moving coil 0-1mA movement (calibrated 0-300°),
at 7/6, plus 1/ post.

GERMANIUM CRYSIAL DIODES. B.T.II. wire-ended 2/6 each.
VITREQUS RESISTORS, 20K, 150 watt. Brand new and boxed 3/8, post paid.
SELENIUM RECTIFIERS 250v. 70mA, at /=, post paid.

SMALL MAINS TRANSFORMER COMPLETE WITH METAL RECTIFIER .
Suitable for T.V. pre-amps, tuner units, and test equipment, power supply
input230v.,50cps. Output200v.50mA,6.3y.,1.4amps. 13/6, plus 1 /6 postage.

HALF-WAVE MAINS TRANSFORMERS (3lightly sub-standard). Input 230v-
50cps. Output 200v. 50mA, 6.3v, 1.5 amps. A anip at 5/- each, plus 1/- post-

88 COMMERCIAL ST., NEWPORT, MON. Tele. 4711
also at 15 Wyndham Arcade, Cardiff
All mail orders and enquiries to Newport branch please

.01mfd, 5kv., 1/~ each,

These con”

250mA, at

§\an
75 CUSTOM BUILT
MULTI-QUTLET | *

3v.3a, ONLY 72/6. T V PRE AMPLIFIER s

425-0-425 v. 200 mA., 6.3 v, 42a., 6.3 v. 4a.,5v.3a, ONLY §0/-. g

350-0-350 v. 160 mA., 6.3 v.6a.,63v.3a,5v.3a. ONLY 42/6. units now available to Aerial

250-0-250 v. 100 mA,, 6.3 v. 6., 5 v. 3a. ONLY 32/6. Manufacturers, Local Authorities and  Contractors.

The above are fully shrouded upright mounting.

Universal Mounting 350-0-350 v. 80 mA,, 0-4-6.3 v. 42, 0-4-5 v,

2a. ONLY 18/6.

Universal Mounting 250-0-250 v, 80 mA., 0-4-6.3 v. 4 a., 0-4.5 v.

2a. ONLY 18/6.

The following are upright mounting

EHT for VCR 97 Tube 2,500 v. 5 mA 2v.-0.2v. lia,2v.-0.2v.

2a. ONLY 37/6.

EHT 5,500 v.5 mA,2v. 1a,,2v. 1 a, ONLY 72/6.

EHT 7,000 v. 5 mA., 4v. | a, ONLY 82,

PLEASE ADD I/6 PER TRANSFORMER POSTAGE

TRANSFORMER, for a variety of uses giving outputs of 3 v.,

4v,5v.,6v.,8v.,9v,,10v, 12v,15v,,18v,,20v,,24v,, 30 v,

at 2 amps. from normal mains input. ONLY 17/6 (postage 1/-).

TRANSFORMERS. Ex-W.D.and Admiralty, built to more than

50 per cent. safety factor, with normal A.C. Mains Primaries. All

Brand New and Unused.

300-0-300 v. 200 mA., 5 v., 3 a.. 6.3 v,, 5 a,, C.T,, 20 v. 750 mA,,

70 v. 100 mA. Weight 12 Ib. ONLY 42/6 (postage, etc., 2/6).

??0-0-330 v, 100 mA., 4 v. 3 a. Weight 7Ib. ONLY 22/6 (postage
6).

Cash with order please, and print name and address
clearly. Amounts given for carriage refer to inland only.

U.E.l. CORPORATION

Radio Corner, 138, Gray’s Inn Road, London, W.C.l.

Performance to specification, and with automatic switching if
required. Please write for further Particulars.

RAINBOW RADIO MFG. Co. Ltd., Mincing Lane, Blackburn, Lancs.

Specialists in all types of T.Y. Pre-Amplifiers, etc.

SRR LR R L R L e L L L L L L L E L L e e EE LA EL LA

TRANSFORMERS
COILS
CHOKES

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE DEAF AID TRANSFORMERS, PICK-UP
CLOCK AND INSTRUMENT COILS, ETC.

RADIOMENDERS LTD,

TRADE ENQUIRIES INVITED

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

Phone: TERMINUS 7937.
(Open until 1 p.m. Saturdays. We are 2 min. from High Holborn
(Chancery Lane Station) and 5 min. by bus from King's Cross.)
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UNIVERSITY RADIO LTD.

Offer Cuaranteed

Eddystone Marine R.X., as new

Ambassador 20-watt amplifier
chassis, with M.W. quality
TUNING URNIE ...ceeiiieieeeeeeeeen

1951 Wharfedale Corner
Speaker, fitted with twin
speaker units, cross-over net-
work and separate controls for
bass and treble, original price
€56, a5 new ...........oceeieennninnn.

Large selection of latest type
American valve testers, all as
new, all one price ..................

M.S.S. Portable Disc Recording
Amplifiers, complete with
valves, output meter, and in
perfect working order, can be
used as a high quality S5-watt
microphone or gram amplifier,
with high and low impedance
QULPULS, a5 NEW .......ceuniennnenn.

Hunts Resistance Capacity
Bridge, model C.R.B., perfect
and as New ...............cceeeeniiinn

Avo Model 40, as new

®tssseccccasssnunnunrnnnnna

Avo Valve Testers, [948/9, as
MEW oot

Taylor 65b Signal Generator,
AS NeW

Eddystone 640 Receiver, com-
plete with valves, as new.........

E.D.C. Rotary Converter, 200-
250 volt D.C. to 200-250 volt
A.C., | Ph., 50 ¢y., |10 watts, in

metal case, as new..................

D.C. to

Valradio Converters,
A.C., 100 watt

200 watt .............
300 watt ..o

Avo Wide Range Signal Gener-
ator, as New ...........oceeeiiinnes

Voigt Home Constructor’s
Horns, complete with Voigt
energised unit, in perfect order

A.R.77 rack mounted model in
exceptional condition, as new,
oneonly ...ooviiiiiiiiiiiini

R.1132, complete with matching
power pack, as new ...............

M.S.S. Portable Disc Recorder,
rim drive, easily converted to
334 with variable pitch lead
screw, less amplifier, as new ...

As above, with built-in amplifier
and matching speaker, as new...

National 183, complete with
matching loudspeaker, as new...

THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT.
THAT YOU MAY NEED WILL BE WELCOME.
CASH OR CHEQUE WITH ORDERS.

22 LISLE STREET,

Phone : GERrard 4447, 8582 and 5507.

0
€5 00

£10 10 ©

£30 0 ©

£10 0 0

£12 0 0

ol0 o

.£12 00

£12 0 0
£9 10 0
£22 0 0
£910 0

0

0

0
£21 0 0
£20 0 0O
£26 10 ©
£12 10 ©
£40 0 0O
£65 0 0
£70 0 0O

Lowther l2-watt Amplifier,
with Telefunken pick-up and
motor mounted in oak cabinet,
with buiit-in energising unit for

Voigt speaker ..............o.eeenns £14

R.T.S. Resistance and Capaci-
tance Bridge, brand new ......

Taylor Circuit Analyser, model
110a, as new

Radio Vision 55 V.R. Receiver.
This is a professionally con-
verted edition of the |i55 with
built-in power pack and output
stage and new front panel,
absolutely as new ..................

Large selection of cutting heads
for disc recorders, from .........

H.M.V. Record Player, with
lightweight pick-up and trans-
former .........coiiiiiii

Collaro Mixer Record
Changers, 78 r.p.m., as new ...

S.T.C. Oscilloscope, with
separate X and Y amplifiers and
new tube, as new .

Large selection of Ham built
T.X. equipment £t very reason-
able prices.

Eversheds and Vignols 250-volt

Bridge Megger, in perfect
condition ...
Western Electric High-fre-

quency Pressure Unit, 40

watts, complete with six-cell
horn, as new ........ccoiiiiill
E.M.l. Ribbon Tweeter, with

T.X. from 5 ohms cross-over
frequency, 5 kes.

Single Beam Oscilloscope by
Dumeont, 115-250 volts A.C. ..

American Industrial Circuit
Analyser, 20,000 O.P.V. D.C.,
1,000 O.P.V. A.C., in cak carry-
ing case, with room for small
tools, reads up to 30 megohms
on internal batteries, as new .,,

Wilkins & Wright Moving Coil
Pick-ups, as new, with match-
ing transformer ........o...co.oue

Large selection of high quality
microphones, including ball and
biscuit types and American
Ribbon, from ......cc.cvvvniiiinnne

We always have in stock a
large selection of new test gear
by all the leading makers
against which we can make the
maximum allowance on your
present equipment.

Trixette Record Player, with
automatic changer and built-in
speaker and 4-watt amplifier, as
NEW . .eiiiiiiiecrcrneneransssissnnronre

00
£10 10 ©
£10 0 0
£19 10 ©
£3 0 0
£6 0 0
£6 0 0
£2210 0

£16 0 0

£16 0 0

£25 0 O

. £27 10 0

£19 10 0

£3 0 0
£5 0 0
20 0 0

Quotations gladly given for com-
plete amplifier installations of
any size.

Charles K.l Amplifier, as new...

G.E.C. 60-watt Amplifier, com-
plete with valves, as new.......

National [-10, with power pack

and coils .......oceueens
Pamphonic 18in. Energised
Speakers, 200-volt field, I5

ohms, 3 only, as new...,..,,......,
B.2 R.X., with power Pack, as
new

Plessey Mixer Changer, 3-speed,
as new ..,

Plessey Mixer Changer, single
speed, as NeW.....c.ocvenirinennnnss

Garrard Mixer Changer, single
speed, R.C.60, as new ...........

Ex-W.D. 12-volt 12-watt Ampli-
fiers, with valves in steel cases,
200ly ..o i

Leevers Rich Recordmg Ampli-
fier, less valves i

Leak pre-Amplifier, 1949
Taylor 30a Oscilloscope, as new
Pre-war Mullard Signal Gener-

ator, 100 Kes. to 20 Mcs., com-
plete with calibration charts ...

1949 Sound Sales §-watt Ampli=-
fier, less tone control, as new...

Preswar E.M,|. Condenser
Tester, in perfect order. ..

Ex-W.D. Avo 1948 A.C./D.C.
Test Meter, similar to Avo 40,
perfect......,

Advance E.l. Signal Generator,
as new . T

1948/9 Avo All-wave Signal
Generators, as new b

Avo Model *“ 7" as new
Evershed’s Circuit Testing

ohmmeters, in leather case,
25 NEW ..o .nwi oo cay

Evershed’s Wee Meggers, as
new ... o

5 only, Waestinghouse Full
Wave Rects., 200-250 v. 3 amp,
rating, urnused

H.R.O. Senior, with 6 coils and
original power pack in perfect
order ...,

A.C./D.C. Avo Minors, latest
models, as new ....... DR

£6

£9

£15

£8

£8

6 10

We urgently need good used test equipment and sound equipment
especially B.C. 221's, 348’s, 312’s, 342's, A.R.88.D.’s & T.S.175's we are willing
to pay the highest cash prices for all Airst class equipment.

L R T T T T T R T T LT P PR T TR TN T L L T Yy pupp eyt

£5
£3
£16

£6

£8

£5

£8

. £15

. £l
£14

£5

£9

£7

- £27

‘Used Equipment at Attractive Prices

10 0

0 0

19 0

TerEEaE e

10 0

00

19 0

00

YOUR ENQUIRIES FOR ANYTHING

S.A.E. PLEASE.

OUR BRANCH AT 39a (opposite) IS OPEN ALL DAY THURSDAY.

WWWW americanradiohistorv. comm

Hours 9 to 6. Thursday 9 to I.

WE HAVE OTHER EQUIPMENT ARRIVING DAILY !
ALL ITEMS LISTED ARE CARRIAGE EXTRA.

LEICESTER SQUARE. LONDON, W.C.2
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.I.
(Coventry Street end)
Note Phone No. GERrard 3977/8 Grams: * Radiotrade "’

WHOLESALE, MANUFACTURERS’
AND EXPORT ENQUIRIES ONLY

JONES PLUGS & SOCKETS
—4, 6, 8, 10 and 12 WAY
EX. GOVT. CARBON BRUSHES— LARGE STOCKS

RESISTORS

HIGH STABILITY, close tolerances from 19, 4, 4, |
and 2 watts. All values up to 2 meg., including 8, 13
and 30 meg.

VITREOUS WIREWOUND. Large selection from 2
to 200 watts.

CARBON. £ watt to 5 watt. All popular values.
Standard Car Suppressors, 15,000 ohms.

CAPACITORS

Block Paper, Silvered Mica, Mica, Tubutar and Ceramic.

SWITCHES

TOGGLE, YAXLEY, OAK, ETC.

EPICYCLIC DRIVES
INDICATOR LAMP HOLDERS

Red, Green and Clear.

LAMINATIONS

RADIOMETAL 31, 39 and 40. Also many other types.

VOLUME CONTROLS
MORGANITE ““H " type, “LH " type, “M " type
and WIRE WOUND. Most values and popular makes
in stock.

PLUGS AND SOCKETS

CINCH, PYE, JONES, BELLING & LEE, BULGIN, ETC.

Variable CERAMIC TRIMMERS. Capacities from 5 to
100 pF. Spindle and pre-set types. Also Philips trim-
mers and trimmer tools and many other types.

WIRES

ENAMELLED, SILK COVERED, REG. CELLULOSE
and PUSH-BACK. Screened, Standard and P.V.C.

VALVE HOLDERS

Paxolin, Moulded and Ceramic. Large selection in-
cluding all latest types.
Large selection of

INSTRUMENT & RADIO KNOBS
NUTS, BOLTS, WASHERS, P.K. SCREWS,
RIVETS, EYELETS, SOLDER TAGS, GROM-
METS, GLASS CARTRIDGE FUSES, BRASS
TERMINALS, VARNISHED COTTON AND
PLASTIC SLEEVING—various colours ¥ mm.—
30 mm., ETC. STOCKISTS of all CINCH
COMPONENTS.

LARGE STOCKS OF EX-GOVERNMENT
RIRCRAFT, RADI0O AND ELECTRONIC
COMPONENTS

All enquiries dealt with individually, but
regret no lists are issued.

IMMEDIATE DELIVERY

TRADE COUNTER OPEN 9.30 to 5.30 MONDAY
TO FRIDAY. CALLERS WELCOMED.

w ,

JANUARY, 1953

UNIVERSAL ELECTRONICS

London's Largest Selection of High Quality Communicaticns and
Test Equipment.

Test Equipment.

AVO, Model 7, as NEW, LIS/IOL-‘. AV O wide range signal generator,
perfect,£22. AVO, Model 40,as NEW, £12/10/-, AVO signalgererator,
mains, £1l., AVO A.C./D.C. minors, good condition, £6/15/-.
ADVANCE E2 signal generator, £21.  ADYANCE Audio Oscillator,
£23. COSSOR double beam oscilloscopes, perfect, from £35,
COSSOR ganging osc., type 343, £30. COSSOR 1035 oscilloscope,
perfect, as NEW, £75. WESTON industrial test set, 20,000 O.P.V.,
£25. EVERSHED Wee Meggers from £10., 500 v. Bridge type,
£35. TAYLOR 658 signal generator, £11. MARCONI output
mater TF340. SIGNAL GENERATOR 390G TF517 pulse modulator.
B.F. OSCILLATORS and other test equipment in stock. Various
sensitive movements. Cambridge. Unipivots, etc., available.

Receivers.

R.C.A. AR77E receivers in perfect order, £37/10/- each. HALLI-
CRAFTERS $X28, perfect condition, as NEW, £55. EDDYSTO NE,
types 640, £22/10/-, 740 £32/10/-, 750 £50, Marine £50. Panadaptors
1031, 1032, from £35. NATIONAL receivers, type NC200, 550 Le/s.
to 32 Mc/s., perfect, £45. MARCONI CR100, £30 ; BC348 and 82342
from £20. HAMMARLUND HQI20X, £45. R.M.E. 69, R.C.A.
ARS8, BCI 147, RLSS. HALLICRAFTERS 540, $38, 5X24, S20R and
many others in stock.

VHE Wavemeters, 300-1,000 Mc/s. receivers S27, §27C, Marconi,
VHF Klystrons 723/AB CV129's. Magnetrons 725A, etc., 10 CcM,
TX type ADM 9Q, £30 ; Bendix BC22| frequency mecers. Lavoi
Freq. meters 300-700 Mc/s., Waveguide and other items for VHF work.
Audio Gear. SCOPHONY BAIRD Cine Soundmaster tape recorder,
as NEW, £50. CDP disc recorder, complete with amplifier &mp..
perfect order, £45. MICROPHONES : STC Ball Type, £9/10/-,
RESLO, TANNOY, LUSTRAPHONE and U.S.A. types.
DECCALIAN 2-speed player, as NEW, £27. TRIXETTE player, £30,
Wanted URGENTLY. Name your own price. Freq. meters BC221. TS.
47AP. and RCA AR88D-LF, Hallicrafters S27CA.  Spectrum Analyser
type TSX-4SE, or TS 148/UP. TSi174. TSI175

Shop hours : 9.30 a.m, to 6 p.m. Thursday to 1 p.m
OUR ONLY ADDRESS Phone | GERrard 8410 (Day)
DEPT. W. MEAdway 3145 (Night)

2 LISLE STREET,

LEICESTER SQUARE, LONDON, WL2

WHOLESALE
L. W|LK|NSON AND EXPORT
19 LANSDOWNE ROAD, CROYDON
Phone : CRO 0839 Telegrams : “* WILCO,” CROYDON
AVAILABLE FROM STOCK

470 Contactors, American 12,000 yds. QUINCEL 7 Cable.
30,000 Glass Cartridge Fuses. 6,000 Selenium Rectifiers
4,800 Glass Insulators. 60,000 Pye Co-Axial Sockets
50,000 Potentiometers 1,000 Slydlok Fuses, 100 amp.

30,000 Valves 10,000 Key Switches
750,000 Resistors 80,000 Telephone Jack Sockets
250,000 Condensers 42,000 ft. Capillary Tubing
30,000 Breeze Plugs and Sockets 44 Signal Generators 20/88
150 Portable Electric Blowers, M/es.
V., 220W. 100 Klaxon geared Induction
80,000 yds. UNICEL 4 Cable Motors, 220/240 volts,

77,000 yds. UNICEL 19 Cable 175 r.p.m., torque, 15b.
30,000 yds. TRICEL 4 Cable ins. No. 1K58B3.W7.

RELAYS. P.O. TYPE 3,000
BUILT TO YOUR REQUIREMENTS
P.0. Standard Racks for 19in. Panels, Steel Channel Type, 65t. high

CLEARANCE OFFER!!

Of special interest to Experimenters, Service Engineers,
Dealers, and all Radio Constructors.

100 RADIO CONDENSERS, all brand new Ex-Govt.
Stock and comprising Electrolytic, Paper, Mica,
and Ceramic types.

Capacities 2.P.F. to 8 mfd (at least | 8 + 8 + 8 mfd
at 500 volt working included in each selection).

NOTE—We cannot guarantee any one particular type of conden-
ser to be included, but we do guarantee that the normal
retail price for the parcel to be not less than £3.10.0d.

Qur Special price for the 100 Condensers
5 / — (Post & Packing 1/6d.)
WALTON'S WIRELESS STORES
48, STAFFORD STREET -~ WOLVERHAMPTON

Send S.A.E. and 3d. in stamps for our latest list

WWWW.americanradiohistorv.comm
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SPECIAL OFFERS

MINIATURE VOLUME CONTROLS
(Carbon Track)
Dia. I§in. single hole fixing (Standard),

H893 "2 Megohms, (log) with I4in. spindle
DP{Switch 4/- each, post 3d.
H8%4 { Megohm. (log) with Iin. spindle

DP/Switch 4/- each, post 3d.
(log) with Iin. spindle, no
switch 2/6 each, post 3d.
(lin.) wich gin. spindle, no
switch 2/6 each, post 3d.

VALVE HOLDERS, TOP GRADE
E67 International Octal, Ceramic 1/- each, post | }d.
H889 Ilrternatlonal Octal Moulded 9d. each,
post
E63 B9G (EFSO) Loctal, Ceramic |/- each, post 14d.
H890 B7G (6AMé) Noval, Moulded 9d. each,

H895 } Megohm.

H8%6 + Megohm.

t 13d.
HE97 BIA (12AU7) Noval,
post |4d.
I_?ozen lots, geramic 10’6 doz, Moulded 7'6 doz.
ELECTROLYTIC CONDENSER
32 mfd. capacity 450
V.D.C. wkg. Aluminium
cased, tubular with waxed
cardboard insulating cover,

Moulded 9d. each,

Dim.: 44in. long, 2in. dia.

ASK FOR POST
No. X/H852 3/= Each 6d.
SPECIAL CONDENSER OFFER
Comprising 3 (H852}, 32 mfd. El. Condensers

with mounting plates in original carton.

ASK FOR POST
No. X/H852 7/6 gach 9d.
METAL CASED PAPER CONDENSER
4 mfd. capacity, 2,000 V.D.C. Test. Dim.:

Overatl, 54 x 4 x ltin.

ASK FOR POST

No. X/H860 4/6 e.ch 3

US.A. METAL CASED PAPER CON-
DENSERS

Made by Electrical Utilities.
4 mfd. capacity 500 v. D.C. wkg. Dim.: 34 x 24 x
I}in. overall.
ASK FOR ; POST
No. X,E257 2/6 each 3d.

4 mfd. capacity 350 v, D.C. wkg. Dim.TZ{» x 2u';i-r:-
x l4in. overall,

ASK FOR POST
No. X/E258 2/- Each 3d.
Carton of 20 E25B Condensers.

ASK FOR = POST
No. X/E258X 30/ PAID

HALF MILE REELS OF WIRE
Meta! Reel 8%in. Dia. x 3in. containing 880 yards

of single P.V.C. covered 23 s.w.g. Wire. Wgt.
121b. nett.

ASK FOR POST
No. X'H855 39/6 per REEL PAID

RELAY Y974 H1 509 ohms COIL
6 make 6 break, Changeover, Standard P.O. type.

7/6 PO?/T-

ASK FOR
No. X/H8%I

.

WIRELESS WORLD

THE RII55 AS A COMMUNICATIONS
RECEIVER WITH 9 VALVES FOR 200-250
VOLTS A.C. MAINS,

Comprises:—RECEIVER UNIT RIIS5 WITH:—
S Switched Bands, 18-7.5 Mc/s = 17-40 metres.
7.5-3 Mc/s = 40-100 metres. |,500-600 kefs. =
200-500 metres. 500-200 ke¢/s = 600-1,500 metres.
200-75 kc/s. = 1,500-4,000 metres.

7 Valves: VR99 (X65). 3/VRIQO (KTwél).
2/VRIOI (DH63). V1103 (Y.63) ME: DF Valves
left out.

Simple controls, Slow motion 2 speed Tuning
Manual Volume Control. Wave Change Switch,
Also optional B.F.O., A.V.C., Magic Eye Tuning
Indicator. In black metal case 164 x % x 9in.

Plus:—COMBINED OUTPUT/POWER PACK,
with 2 valves, Pentode Output and Rectifier 8in.

Speaker, Mains and output transformers. Tone
Control, On'Off Switch. In black crackle metal
case, 164 x 9 x Jin. A

ASK FOR CARRIAGE
No. X/E6A £18. 10 0 PAID
A few only: RI155-N Mode

Range: 18-1.5 mg¢/s., 1500~ 600/500 200 ke/s.

ASK FOR CARRIAGE
No.x/r481  £18.18.0 PAID

Or with combined Output/Power Pack at £26/19/6.

SPECIAL OFFER—LIMITED QUANTITY
RI1155 and RII55A RECEIVER UNITS
COMPLETE LESS POWER PACK
Fully reconditioned and tested

SK FOR CARRIAGE
i £7.19.6 e

No. X/H898 PAID
192 PAGE CATALOGUE. NEWLIST No.8D
Giving details and illustrations of ex-services
items and cancelling all previous lists and sup-
plements.

NOW IN THE PRESS and AVAILABLE SHORTLY

Price 1/6

Price credited on first purchase of 10/-

or over

TUBULAR STEEL MAST
Adm. Type APX 706 height 36ft. in 6 sections
14 dia, special spring clip fitting, epsures very

Rigid Assembly. Colour green, wgt. 43 Ib.
No base or lashings supplied.

ASK FOR 37/6 CARRIAGE
No. X/H857 / Each PAID
VENT-AXIA 6in, FAN. REF.: 5A/2905

Moulded Plastic Fan housing assembly 73in, dia.
(Max.) 8in.long, made in two interlocking sections
for mounting in a circular aperture, and com-
pletely self-contained, mcunted on metal frame
174 x B§in. With suppressor unit 5C/870, input
through 2P. Chassis Plug.

IN TRANSIT CASE.
ASK FOR CARRIAGE
No. X/H867 £3'1 9'6 Each PAID

SUPPLY CO. LTD.,,
2 BRIDGE ST., GLASGOW, C.5

BRANCHES IN SCOTLAND, ENGLAND AND NORTHERN IRELAND
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Bargains in
EX-SERVICE AND
MANUFACTURERS’ SURPLUS

RADIO & ELECTRONIC
EQUIPMENT

METAL (MINE) DETECTOR NO. 3

- A

Case

Transit
Of British design and construction.

Comprises: A 3-valve AF Amplifier (ARP.12's =
VP.23 Mazda) with space for dry batteries (not

In Original Ref.:  ZA.22755/1

supplied) in metal box dim : 104 x 10§ x 34in

with leads terminating in 7-way cable socket,
contained in a carrying satchel, with high resist-
ance headphones.

Search Coil. ZA.22175 or Equivalent, surface
area 134s5q.in. Dim 14% x 10in.
Search Coil Pole, comprising: Control Box

Pole and pivot-eye assembly.
and Counter-weight assy.
Small Probe, Surface area 35 sq. in. Dim. 9 x 5}in,
The whole contained in original fitted transit case,
dim.: 5(2);-)( 14 x 10}in. Gross Wgt. 721b. approx.
ASK FOR No. X/H856 CARRIAGE

£8 19. 6 Each PAID
Power Requirements, Dry batteries. L.T. 6 Type
'S 14 volt cells. H.T. 60-90 volts.

METAL (MINE) DETECTOR NO. 4
Ref. ZA24238

Of Cdn. design and construction, using IT4

pentodes. Comprising TC. Amplifier, Search

Coil, Sweep pole, Controi Box, Headphones.

Test Unit and Rucksack. Complete less batteries
in fitted transit case.

CARRIAGE

ASK FOR
No. X/H179 £6.19.6 AT

FOR INEXPENSIVE TELEVISION_ )

IFFAF AMPLIFIER UNIT R.I1355

IN ORIGINAL CASE 47/6 CARRIAGE

ASK FOR No. X/E770 / PAID

2nd Grade in Transit Case, 42/6 CARR, PAID

3rd Grade, loose stored. 35/~ CARR. PAID
Circuit of R1355 available at I/3.

5 CPl CATHODE RAY TUBE

Pole (rear section)

ASK FOR POST
No. X/H529 35/' E PAID
INDICATOR UNIT TYPE 62
in Maker’s original case
ASK FOR CARRIAGE
No. X/H526 £5.9.6 PAID
Also available, used, good condition. )
ASK FOR 79/6 CARRIAGE
No. X/E774 / PAID
INDICATOR UNIT TYPE 62A
Used, Good Condition.

ASK FOR CARRIAGE
No. X/H868 £7-1 9'6 PAID
INDICATOR UNIT TYPE 6H
ASK FOR CARRIAGE
No. X/E777 £4.9.6 PAID
TRANSFORMERS

E.H.T. 55/-, 57/6, 59/6 or 65/- each
Mains (Morley), 55/~ and 60/-. (Argus), 69/6 each.

Phone
SOUTH
2706/9

WWWW.americanradiohistorv.comm
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"MONEY OFFERS

AIR MINISTRY COMMU-
NICATION RECEIVER
RIIS5A. Brand New in transit
cases. Frequency ranges—I8.5
7.5 Mefs, 7.5-3 Mc/s, 1,500-
: B 600 kefs, 500-200 ke/s, 200-75 ke/s.
e 2 Complete with 9 valves and
- Magic Eye. Guaranteed abso-
lutely perfect. Price £9/10/-, plus
10/- for packing and carriage.

VALUE FOR

1155 POWER PACK AND OUTPUT STAGE complete with U50 and
KT61 valves (not surplus) Black crackle case 12 x 8 x 5in. built-in 5in. pm
Speaker and phonejack. 200-250v. A.C. Allconnectionsterminatein Jones
plug which enables instant operation of receiver without any modifi«
cations whatever. Matches in appearance with receiver, Made to
“Wireless World ** specifications, Built entirely from top grade new
components, £7/10/- plus 3/6 carriage.

G.E.C. VHF RECEIVERS complete with
10 valves. Ex-Govt. As used by police.
Used but guaranteed in excellent condition.
Valves comprise ZA2's, 954's or EFS0's in
HF and st Det. stages.a Det 19 in local
oscillator, KTW63'’s in three IF stages, Dé3
Det and AVC, LF H63, Output KTé3, Noise
suppressor D63, Power requirements 6v 3a,
270v 80ma, as used by various British Police
forces. Available in TWO frequency ranges,
"B ' 95.5-100 Mc/s and "' C '’ 78.5-82 Mc/s.
Intermediate frequencyadjustablc 8.3-9.8 Mc/s.
Oscillator Crystal controlled (No c¢rystal
included). Sensitivity 3 microvolts for 50mw
audio output. Input impedance 72 ohms. Housed in Grey enamel steel
case with lid 10 x 8 x 7in. Woeight 22Ibs. Note the amazingly low price,
49/6 plus 5/- carr.

GAUMONT BRITISH 16 mm. L516 TALKIE PROJECTOR.
Absolutely complete and in very fine condition. Cost £216. A snip at £75.

carr. paid.

NATIONAL NC46 HF RECEIVER. This is one of the latest National
recervers, 10 valves. Coverage .6 to 30 Mc/s. with separate Band Spread
scale. Grey crackle cabinet, L. 174in., D. 9%in., W._ llin. Complete with
National Speaker in separate grey crackle cabinet to match. [10v. We
supply suitable stepdown transformer for 230v. An opportunity to secure
a rare and much sought after receiver, £35, carriage paid.

BC22} FREQUENCY METER, complete with charts. Not in origina!
cabinet. Cabinet fitted is actual size of BC22! front panel. Perfect con-
dition. Separate R.A.F. type HT unit included. Price 11l gns. A snip.
CATHODE RAY TUBES. VCRI138. 34in. white screen, 3 gns.
SNPI, 60/-. 3BPI, 2 gns. All postage paid
VIEWMASTER TELEVISION COMPONENTS

If you are building the Viewmaster you cannot do better than order your
parts from us. We hold very large stocks of all Components.

TCC Condensers, Midfand or WB200 Video Chassis... 18/6

Holme Moss Kit ........... 147/~ WB102 Time Base, Power 18/6
Or separately as required. 554 WBIOI Chassis Support  6/-
C:S'St.or '((:'t“( """" B 30/ WBI03 Heater Trans.... 42/

t 1
ear'u:e o . WBI03A Auto Trans.... 52/6
Westinghouse Rectifier Kit.. 6%~ N
. . WBI104 Mains Choke ... 15/6
Bulgin No. 7 Kit 14/-
. 3 WB106 Frame Trans. ... 25/6
Belling Lee L707 Kit B/? .
. WBI07 Line Trans. . 326
Colvern Pot. Kit . 22/3 N
WBI08 Scanning Coil ... 33/3
WBI112 Front and Rear Tube h

Supports, 9in., 21/-; 12in 216 WB108/9 F.°°U5 Rings ... 22/6
Instructional Envelopes. State WBII0 Width Contro’ 10/~

Area 7/6 WBI11 Boost Choke ... 5/9

EXPORT ONLY

3,000 OXYGEN MASKS, 6D642 Type G. Brand new. All in original
cartons.

3,000 Gauges for de lcer Black Bakelite case, 24in. dia., 4 screw fitting.
Calibrated 14-0 vacuum. 0-10 pressure. New condition. All
cartoned,

40 American Aircraft Cabin Heaters. Type ABV-50D-H7-B, all
brand new in original packing.

100 5U/546 Voltage Regulators. All brand new. Individually boxed.

36 10Q13003 Type 7H. Black bakelite case, 3%in. diam.

Many items previously advertised still available.

SATISFACTION IS UNCONDITIONALLY GUARANTEED
BY US AND MONEY WILL BE REFUNDED IN FULL ON
ANY GOODS RETURNED CARRIAGE PAID WITHIN 7 DAYS
OF RECEIPT. CAN WE BE ANY FAIRER?

H. P. RADIO SERVICES LTD.

Britain’s Leading Radio Mail Order House,
55 County Road, Woalton, Liverpool, 4
Tel. : Aintree [445 Established 1935

RADIO EXCHANGE CO.

STROBE UNITS, with 6 EF50's, 5Z4, SPé1, five EAS0's, dozens
of resistors, condensers, pots, relays, transformers. chokes,
smoothing condensers, etc. Brand new. ONLY 59,6.

RECEIVER S450 and S450B. Complete with valves, tuning
65/85 or 85/95 mc/s, these are ideal for Wrotham or **2 '’ metre
conversion. Housed in attractive robust grey cases measuring
12 x 43 x 5in., these contain 4 EF54’s (RF, mixer, Xtal multipliers),
EC32 (Xtal oscillator), 2 EF39's (2.9 mc/s IF), EB34 (det.), 6J5 and
6V6 (audio). Complete with circuit, 49/6, post 2/-. State which
required.

INDICATOR 182A. With VCR517 6in. tube, 3 EF50’s, 6 SP61°2,
5U4, 9 pots, resistors, condensers, ete. ldeal for television or
‘scope. New in crates (less relay). 79/6. A few, less EF50’s
and SU4, 50/~

BRAND NEW ACCUMULATORS in transparent, unspillable
plastic cases. 7 A.H. 2 v., 3in. x l4in. x 4in., 6/6, post |,-.

NEW 1355 CONVERSION, NEW EDITION of our data, for all
5 TV channels. Self contained, on ONE chassis, WITHOUT RF
unit, 3/-.

1355 RECEIVERS complete with |l valves, BRAND NEW, in
original cases, 45/-.

1155 COMMUNICATION RECEIVERS, unused, in original
transit case (air tested), £10/15/-.

NATIONAL H.R.O. POWER UNITS, providing 230 v,
D.C. H.T., and 6.3 v. L.T., from 115/230 v. 50 ¢ps. mains, these are
idealfor the 1155 receiver,and are BRAND NEW in sealed cartons
Attractive black crackle cases measure 7% x 73 x 6%in. ONLY 59 -,

HEMISPHERICAL CARBON MICROPHONES with switch,
new, boxed, 5/-, post 5d.

MALLORY 4-PIN VIBRATORS. I2v., non-sync., 5/« (post9d.).

14 ST. MARY'S STREET, BEDFORD

Phone: 5568.

Television ¢ Radio + Record
CABINETS MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATIONS

B. KOSKIE

72-76 Leather Lane, Holborn, E.C.1

Phone: HOLborn 4777

PRATTS RADIO

1070 Harrow Road, London, N.W.10

(Nr. SCRUBBS LANE)

Tel.: LADbroke 1734
AMPLIFIERS. College general
purpose units. MODEL ACIOE,
1 valve 10 watta. Neg jeedback,
£10/7/6. MODEL AC18E, 6 valve:
18} watt. P/P output. Feedback
over 3 stages, £15/5/-. MODEL
AC32E. 32 watts P/P output.
Feedback over 3 stages, £18/18/-.
MODEL U10E, for DC/AC mains,
# valve 10 watt P/P output. Feed-
back over 3 stages, £12/19/86.
MODEL ACI0E £10/7/6 All are complete with cases and
chrome handles. They have a
parat i h stage. te Inputs for mike and gram., allowing individual
mixing, etc. Outputs match 3, 8 or 15 ohms speakers. Max. inputs volts required
for full stated output average Mike .003, Gram. .3 v. MODEL ACSC, 5 valve P/P
8-10 watt umit for records, radio, ete. Feedback over 3 stages. Output to 3, 8, I'5 ohms,
£10/10/-. MODEL AC4C, 3 valve record/radio amplificr, 4 watts to.3 ohmy, £5/15/-,
Ditto U4C for DC/AC maing, £5/15/-. Stamp for list. Full range of accessories
avallable including: Rothermel Crystal Mikes, 105/-; Goodmans 12in. P.M,
speaker, £8/12/6 ; Collaro A.C. Record Players, rim drive, magnetic model, £8/9/-.
Crystal, £6/15/-. Jack plags, 2/- each extra.
All amplifiers are complete and ready for use.
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MAINS
TRANSFORMERS

These transformers are all
famous radio manufacturers’
surplus and are fully inter-
leaved, impregnated and guar-
anteed.

Primary 200-250 v. P. & P.
on each, /6 extra,

300-0-300, 100 mA., 6 volt
3 amp., 5 volt 2 amp., 25/-.
280-0-280, 80 mA., 6 v. 3 amp.,
4 v. 2 amp., drop-through, 14/,
Drop-thro’ 350-0-350 v. 70 mA.,
6 v. 2.5 amp., 5 v. 2 amp., 14/6,
280-0-280, semi-shrouded drop-
through, 80 mA,, 6 v. 3amp., 5v.
2 amp., 16/6.

Semi-shrouded, drop-thro’,
280-0-280, 80 mA., 4 v, 6 amp.,
4v,.2amp., 12,6.

Auto-wound, H.T. 280 volts at
360 mA., 4v.3 amp., 2 v. 3 amp.,
or 6 v. 3 amp. Separates 4 v.
3 amp., rectifier winding (upright
or drop-through), 10/6.
350-0-350, 120 mA., 4 v. 4 amp.,
4 v. 3 amp., drop-through, 2I/-.
Auto-transformer, various
combinations of voltages includ-
ing 110 v. 70 watts, and 3/4 volt
windings at | amp:, 2 volt | amp.,
drop-through or upright mount-
ing, 10/6.

2;0;0-250, 60 mA. 6 v. 3 amp.,

12/6,

250-0-250,80 mA. 6 v. 4amp., 14/-,
Pri. 230 v. Sec. 200-0-200 35 mA.
6v.lamp., 8/6.

Pri. 200/250 v. secondary 3, 4, 5,
6,8,9, 10, 12, 15, 18, 20, 24 and
30 voltat 2amps., 13/-,

MAINS TRANSFORMER,
semi-shrouded drop-through 200/
250 v. primary ; secondary 280-
0-280 250 mA., 6 v. 6 amps., 5 v.
3 amps., 29/6. P, & P. 3/-.
Heater Transformer, Pri. 230-
250 v. 6 v. |4 amp., 6/-; 2 v.
24 amp.,5/-. 2,40r6v.at2amps.
7/6. P.and P. each 1/-.

P.M.SPEAKERS (G555¢

with less

trans. trans.

24in. — 15/6
34in. — 13/6
Sin. . 16/6 12/6
6%in. 166 12/6
8in, . .. 18/6 15/~
P. and P. on above I/- each.
10in. less trans., 25/-. P.and P. 1/6.
R. 8in. M.E. Speaker field
coil, 1,600 ohms O.P. trans,
5,000 ohms, impedance, 186,
Post and packing 2/-. Rola 5in.

P.M, with O.P. trans., 16/6.
6iin. Energised Television
Speaker by PLESSEY. Field
resistance 68 ohms with hum-
bucking coil. Will pass up to
300 mA., requires minimum 200
mA. to energise. These are
cheaper than a T.V. choke.
9/6 each,2for 18/-,

Volume Controls, by famous
manufacturer. Long spindle less
switch, 50K, 500K, | meg.,
2/6 each. P, & P. 3d. each.
B.T.H. Crystal Diode wire
ends, 2/3, post paid.
Expanded aluminium
speaker fret, 13} x %in., 2/-.
Volume Controls by famous
manufacturer. Long spindle and
switch, 4, £, ) and 2 meg., 4/-.
each ; 50 K,, 3/6 each, Ganged
control 3 K, and 5 K., 3/6. Post
and packing 3d. each.
Trimmers, 5-40 pf., 5d. ; 10-110
10-250, 10-450 pf., 10d.
Ceramic P.F.S. 3 each of the
fzc;zowing: 330, 220, 180 and 82,

Twin-Gang .0005 Tuning Con-
denser, 5/-. With trimmers, 7/6.
P. & P, I/-.

WIRELESS WORLD

D. COHEN

RADIO & TELEVISION COMPONENTS

KIT OF PARTS FOR SIGNAL
GENERATOR. Coverage |10 Kc/s.-
320 Kc/s., 320 Kc/s.-900 Kc's., 900 Kc/s.-
2.75 Mc/s., 2.75 Mc/s.-8.5 Mc/s.,, 8.5
Mc/fs.-20 Mc/s. Metal case 10in. x 63in. x
4%in. size of scale 6%in. x 3fin. 2
valves and | rectifier valve, A.C.
mains 230/250. Internal modulation
400 c.p.s. to a depth 30 per cent.
Frequency calibration accuracy plus
or minus | per cent. Modulated or
unmodulated R.F. output continuously
variable 100 millivolts. £3/10/-, P. and
P. 4/-. This includes the return to us
fou;j checking and calibration. Cirgl;ét
= an oint-to-point wiring diagram 3/6.
WALNUT BAKELITE CABINET silepl7§- X lg x 8in., cgomplgete with
3-wave-band scale, size 8% x 3jin., S-valve superhet chassis with I.F., valve
hollderrand:‘transforr;:erlcut-oul:s, iointer, drum, drive spindle, 4 knobs, 2
scale clips, 3 pulley wheels, two brackets, scal nd .
TO ENGLAND ONLY, 31 -, pose S e pan and back. DESPATCHED
CONSTRUCTOR’S POLISHED CABINET. Size 10 x 63 x Sin. approx.,
supplied in flatted form, grooved and ready to glue together. Complete with

El:cs;fc";;:"t'r,‘:‘:s:’agj’el/gr'a“isv size 84 x 4 x llin., tuning scale, backplate and

TWIN-GANG AND PAIR OF T.R.F. COILS with circuit to suitabove. 8/6.

,CRYSTAL PICK-UP by famous manu-
facturer complete with sapphire trailer
needle and volume control, 23/-. Less
volume concrol 2lf-, post and packing on each i/,

EX-GOVT. RECEIVER TYPE B28
Complete coil unit, 6 bands, 60 kc/s
-420 kq/s.. 500 kc/fs-30 Mc/s. Complete
with circuit, 2i/-. Post and packing
2/, Circuit sold separately, 4/-,
post paid. Four-gang to suit, 7/6.
Coil pack. gang, 5 IF.s, B.F.O. and
crystal,57/6, plus 3/-P. & P. 465 Kc.
crystal, 12/6,

)

RADIO CABINET. In polished walnut
size 19 x |1 x 8in. approx., complete
with scale, These are slightly soiled
and require retouching, 7/6 each, post
paid.

WATERHOUSE5in. EXTENSION SPEAKER, com plete with vol. contro!,
in gold and green, 22/6. P, & P, |/-,

MAINS OR BATTERY SUPERHET PORTABLE COILS. Comprising
medium-wave frame aerial and long-wave loading coil, used as aerial coils,
Midget iron-cored screened L{M osc. coils, complete with circuit |.F, frequency
465 Kc., 9/6.

465 KC. MIDGET I.F.s. Q (20, size [{in. long, lin. wide, $in. deep by very
famous manufacturer, Pre-aligned adjustable iron-dust cores, per pair, 12/6.
Both these items £1, post paid.,

CONSTRUCTOR’S PARCEL comprising chassis 8in. x 4in. x l{in., with
speaker and valveholder cut-outs, 5in. P.M. speaker with transformer, twin gang
with trimmers, pair T.R.F. coils long and medium, iron-cored, four valve-
holders, 20 K. volume control and wave-change switch, 23/-. P. & P, 1/6.
OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 2 ohms
speech coil, 4/9 ; 42-1 speech coil 2-ohm with extra feed-back winding, 4/3 ;
Miniature 42-1 2-ohm speech coil, 3/3. Multi-ratio 3,500, 7,000 and 14,000
2-ohm speech coil, 5/6. 10 watt push-pull, 6V6 matching, 2 ohm speech coil, T/-.

Standard Wave-change Switches.
6-pole 3-way, 2/- ; 4-pole 3-way, I/9 ;
5-pole 3-way, /9 ; 3-pole 3-way, 1/9 ;
9-pole 3-way, 3/6 ; Miniature type,
long spindle, 3-pole 4-way, 2-pole S-
way, 4-pole 3-way, 2/6 each. P. &
P. 3d.

Line Cord. 3-way 0.3 amp. 180
ohms, per yard, 1/3 per yard.
Television Coils wound in alican,
size 2} x in. with former and iron
core. |/- each.

Twin-gang .0005 with separate 75 pf.
on each section for S.W, tuning with
feet, size 3% x 3 x l{in., 6/6.

Television Chassis : Size 93 x 94 x
3%in., 18 guage steel cadmium plated
complete with 5-coil cans size 1} x
tin, with iron-cored former. These
are wound for television frequency,
6,6. P. & P. l/6.

Push-back connecting wire.
yds. 1/6 post paid.

Doz.
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Valve Holders, moulded, octal,
Mazda, and loctal, 7d. each.
Paxolin, octal, Mazda and loctal,
4d. each. Moulded B7G, BBA
and B9A, 7d. each. B7G moulded
with screening can, 1/6 each.

32 mfd., 350 wkg. 26
16 x 24,350 wkg............... 5-
4 mfd., 200 wkg_.......... 1/3
40 mfd.. 450 wkg Yy
16 x 8 mfd., 500 wkg. 5=
16 x 16 mfd., 500 wkg. .. 5y
8 x 8 mfd., 450 wkg. 14
| mfd., 500 v. wkg. /&

32 x 32 mfd., 350 wkg...... 6/—
32 x 32 mfd., 350 wkg. and
25 mfd., 25 wkg... :

25 mfd., 25 wkg. ....
250 mfd., 12 v. wkg. F-
16 mfd.. 500 wkg., wire ends  3/3
8mfd.,500 v, wkg., wire ends 2/6
8 mfd., 350 v. wkg., tag ends /6
S0mid., 25 v. wkg., wireends 1/9
10 x 6 x 2 x 2 mfd., 500 v.

wkg. Gy 5/-
50 mfd., 250 v. wkg...., ... N#
Ex-Govt. 8 mfd., 500 v. wkg

size 34 x I3, 2 for 1/
60+ 100 mfd., 280 v. wkg. .. T/—
16 x 32 mfd., 350 wkg. ... &
50 mfd., 180 wkg te
65 mid., 220 wkg. 1/&
4144 mfd., 350 wkg. ... 2/&
8 mfd., 150 wkg /&
Frame Oscillator Blocking
Transformer, 4/6.

Frame O.P. Transformer.

Inductance 10 hy. ratio 10 : 1, 9/6,
Tube Mounting Bracket, size
9% x 43in,, with 43in. dia. cut-out.
In |8 guage cadmium plated steel
and 12in. tube clamps,

Smoothing Choke, 2 henry
150 mA., 3/6.
Smoothing Choke, 250 mA.

4henry,5/- ;250 mA_ 5 henry, 6/~
P.M. Focus Unit for Mazda
tube, I5'-, P. &P, 1/6. Similarto
above with front adjustment, 2/6
extra.

P.M. Focus Unit for any %in.

or 12in. tube, 35 mm. neck
except Mazda [2in. state, tube
12'6.

Similar to above, but with
front adjustment, 2/6 each excra
lon Traps for Mullard or Eng-
lish Efectric Tubes, 5/- post paid.
Pre-Aligned Midget 465 Kc
Q. 120, 9 per pair, post 6d.
465 Kc. L.F.s, size 2§ x l2in
Q.110 removed from American
equipment, 5/- per pair.
Iron-Cored 465 Kc. Whistle
Filter, 2/6.

Standard 465 Ke. LLF.S. @, 120,
iron-cored, 33 x 13 x l§in., per
pair, 9/6.

Television Masks. White
Rubber, %in. with glass, 76,
Cream rubber, 12in.with armour-
plate glass, 15/=; 15in. white
rubber mask, soiled, 12/6, plus
116 P. & P

Two-piece Octal Screening
Can, 9d. P. and P, 3d.
Three-bank, 50 pf., 1/3.
bank, 50 pf, 1/8,
Twin-Gang Midget .00037 with
perspex, dust-cover and trim
mers, 8/6. Post and pkg. 6d,
Mains Droppers, 0.3 amp., 460
ohms, tapped 280 and 410, 1/6.
0.2 amp., 717 ohms. tapped at 100
ohms, vitreous, 1/6 ; 0.3 amps.,
950 ohms, tapped 700 and 825,
2/6 ; 0.2 amp., 1,000 ohms, vitre-
ous, tapped, 2/6. Vitreous.3 amp.
700 tapped 680, 640, 600, 3/6,
P. and P. on each 3d.

3.gang .0005 with separate 75 pf.
on each section for S.W. tuning
with feet, size 43 x 3 x l§in., 7/6.

Four

Terms of Business: Cash with order.

charge is not stated please add I/- up to 10/, 1/6 up to £1, and 2/~ up to £2.
SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS DECLARATION IS APPLICABLE.

23 HIGH STREET (Uxbridge Road) ACTON, W.3

Hours of Business : Saturdays 9—6é p.m. Wednesday 9—1 p.m. Other days 9—4.30 p.m.

Despatch of goods within 3 days from receipt of order.
All enquiries and Lists. S.A.E.

Where post and packing

Telephone : ACOrn 5901
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RI132A RECEIVERS. 100/125 Mc/s., £6/10/-.

RII47A/B U.H.F. RECEIVERS, idealfor conversion to 144 Mc/s,
with circuit, £4/15/-,

EX-W.D. TRANSFORMERS, input 200/250 v., output 0-460 v.
200 m/a 6.3 v. § a., 22/6.

3-VALVE TRF KIT, compiete with beautiful polished wood
cabinet, Sin. speaker. £5.

TEST EQUIPMENT B.C. 906, £5; B.C. 1066, £3; and
1-196-B, £3.

U.S. ARMY CABLE VULCANIZER KIT, £10. Carr. extra.
VALVES. 1S4, 10/6 ; 6AGS, 106 ; 117Z6, 12/6 ; 65H7, 66 :
EFS0.8/6 ; 955,954, 6/-; SG215,6 6 ; Pen220A,6/6 ; TT11,86;
VR 150, 10/6 ; 42.10/6.

RF24 UNITS. Converted to 28 Mc/s Band. Variable tuned with
100-1 geared S.M. Dial. Complete with plug and leads for
immediate use, £3/5/-.

MAINS TRANSFORMERS Input 200/240 v. Output 350-0-350
or 250-0-250 volt, 80 mA and 4 and 6.3 v. 4a. and 4and 5v. 2 a.
Price 21/6. Input 200,240 v. Outputtapped,3,4,5,6,8.9. 10,12,
15, 18,20,24,30volts, 2amps., 21/6. All with one year’s guarantee.
NEW MINIATURE VALVES. CKSI2AX, 9/-; 6AGS, 10/6 ;
9001, 9002, 9003, 7/6. 954-955, 6/6.

D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. D.P.
make and break, 8/6. We can supply any type of voltage and
contacts at varyirg prices.

NEW SELENIUM RECTIFIERS. F.W.12/6volt3amps., 14/6 ;
4 amp., 26/- ; 6 amp.,30/-; | amp., 10/6 ; 250 v. 120 mA. H.W.,
9/-5 12v. 100 mA., 3/-.

TYPE IN34—GERMANIUM CRYSTAL DIODES, 5/6.
POLAR—TWO-GANG VARIABLE CONDENSERS. .00015
mfd. Large quantity available. New offers please.

B.C. 603 RECEIVER AND B.C. 604 TRANSMITTER. 20 to
28 Mc/s. Including 80 Crystals, £35, carriage extra.

U.S. MANUALS for Test Equnpmen: 1E-56-A, SCR-729-A and
SCR729AZ. Containsallthe gen on Freq. Meter B.C. 906, Receiver
B.C. 1066 and Sig. Gen. 1-196-B, 21/-.

New and Boxed Type T.C. C CPSBQO I mfd. 7 kV Condensers.
10/6 each. .1 mfd, 2.5 kV..

VCR97 CRTs. New and crated Picture tested, 45/6. Bases 3/6.
M/C MICROPHONES with Matched Trans., 12/6.

NEW P.M. SPEAKERS. 5in., 14/6 ; 6in., 166 ; 8in, 20/-;
10in., 29/6. Goodman 10in., ]2r6 B»n 20/-.

CARBON MICROPHONES with Ma[ched Trans., 10/6.

All the above Post Paid from Dept. W.W.,

The RADIO & ELECTRICAL MART

253B PORTOBELLO ROAD, LONDON, W.II
Phone : PARK 6026

NORMAN H. FIELD & }HYRsT STReer
Mail Order Department
64-65 CHURCH LANE, WOLVERHAMPTON

CRYSTAL MONITORS. Type 2. For freauency checking of Transiitters and
Receivers. Provision for phones. Battery Operated. Easily adapted for Mains use by
using 3 6J5 valvea. lloused in attractive cabinet. size 73in. X 34in.. X 5in.. with red
panelindicatorlight. Less valvesand eryatal. 7/6. Circuit forconversion to maiins. 1/-.
BATTERY AMPLIFIERS. A1368. Complete with VR35 and VR21 valves. For nse
agintercom. or with slight moditication as Gram. Amplitier,in metaltage, Tin, x 4}in
X 43in. 15/

In Carrying Case 1/8 extra. Fullinstructions and circuit for Moditication, 1/« each.
METERS. Marked Air/Oil Moving Coil basic 200 Micro amps. Very Sensitive.
23in, square. 7/6.

ROTARY CONVERTORS Approx. 6 voits input and 220 v. at 80 m/a. Outpat.

HAND MIKES. Tannoy Power. Carbon Type. With press-to-talk button, 3/8.
THREE-IN-ONE TRANSFORMERS, 8/- cach plus postage 1/6. 230 v. 50 eycles.
Input 150-0-150 at 100 m/a. output. Useful for H.T. Elunmutnrs and Low Voltage
Power supply. Can also be uged 300 v. half wave at lower current.

LOOP AERIALS, 1155. D.F., 8/6.

PRE-AMPS. Ultra 8.W. uses EF54 with Coaxialinput and output sockets. Also phig
and socket for power supply. Broad Band. 8lug tuned for use on T.V. frequencies or
10 metres. Valves to sujt avaijable. 5/-.

8 MFD, CONDENSERS, 500 v. 8crew hole fixing. 2/-.

Please include something for postage. Money-Back Ouarantee.

any U.S.

swurplus “1-7 prefixes.
li State condition and Best Price
radaio Aircraft Radio
parts, industries, inc,
. 85 St. John Street, New Haven,
equipment Conn., U.S.A.

*
APN-9, TS-67, R-89B/ARN-5,
ARC-1, ARC-3, ART-13,

WILL
BUY | 53 S

MN-31, MI-32, ARN-7, Head-
sets, Mikes, Cannon Amphehol
plug,s 274N ARCS Dynd-
motors, Test sets, “T8-"

HIGH GRADE

TRANSFORMERS

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES
TO YOUR SPECIFICATION

VARNISH IMPREGNATED i
BAKED WINDINGS

GOOD DELIVERIES

Qur rewind dept. will handle your
repairs promptly and efficiently.

P. HOWORTH

51 POLLARD LANE - BRADFORD
masasssscrns el : 37030 oosmeesassnn

LONDON, W.6

EASILY RAISED MASTS
COMPLETE IN EVERY DETAIL

From 25it to 120ft. | MY LIFE LOST BUT FOR

These masts are specially designed
and the neatest yet produced

WITH OR WITHOUT TAG PANELS | | WE ARE MORE THAN WILLING TO
GIVE ADVICE ON ALL MAST
PROBLEMS—FREE OF COURSE

F SKY MASTS @ risks. What would you have done ?
. NU-SWIFT LTD. » ELLAND - YORKS

BEADON GARAGE, BEADON RD.,

FIRE!

NU-SWIFT!

“A match struck...an explosion...
petrol-sprayed | became a, living
torch...but my 13-year old Nu-Swift
Extinguisher saved mefromagonizing
death.”” Everyone has too many fire

In Every Ship of the Royal Navy
RIV. 1124

VIEWMASTER COMPONENTS

Send for special price list of items always in stock.

.....................-...................-.....-............e

Radio and Television Components—large stocks held. Please
send for our monthly builetin, which always contains many
exclusive bargain lines.

Loudspeakers 23" to 127 Resistors ©
Autochangers @ Record Plavers ]
Valves: Receiving & Transmitting e
Transformers : Power, Filament & L.LF. e
Volume Controls ® Condensers @

— AVOID BOTTLENECKS!—

Electrolytic Paper S.M. e Radiogram
Waltnut Cabinets ® Plastic Radio Cabinets, etc.
Trade only supplied.
_\ ‘ ‘ V:E.S. WHOLESALE SERVICES LTD.
GUNNERSBURY LANE, W. ACTON, W3
Telephone : ACOrn 5027

—ANDERS RADIO LTD.—

We hold large and comprehensive stocks of components and
units. Contact us ; we may solve your production problem.
CONDENSERS. Silver Mica. Tubular. Mansbridge.
CRYSTALS. American FT241 & FT243 Etc.

HEADPHONES. DLRI, DLR5, 1BAS Etc.

METERS. Thermo. Moving Coil. Movingiron.

RESISTORS. High Stability. Carbon. Wire wound.
VOLUME CONTROLS. Morganite Types H, M, LH, BJ.
Colvern -5 watts.

PLUGS & SOCKETS. Pye Patterns, Beiling, ete.

Wholesale and Export Only

167 HAMPSTEAD ROAD, LONDON, N.W.I
EUS. 1639. EST. 1928

WWWW americanradiohistorv. comm


www.americanradiohistory.com

JANUARY, 1953

Best Buy
at
: Britain’s

SPECIAL OFFER OF

G.E.C. MINISCOPES

A single-beam cathode ray oscilioscope,
specially designed for the radio, television
and audio engineer to achieve maximum
versatility and compactness.

BRAND NEW in manufacturer's original
cartons, with felt-lined leatherette carrying
case complete with tube, valves, all leads and
comprehensive INSTRUCTION MANUAL
which includes 40 pages on the use of the
'scope by Miller. Send S.A.E. for illustrated
pamphlet.

LIST PRICE
OUR PRICE—

£9.19.6

Plus 4/6 Carriage and Packing

COMMUNICATION RECEIVER RIISS
for world-wide reception. This set is recog-
nised as one of the finest obtainable. For
those not familiar with the receiver we can
supply the authoritative ** Wireless World "’
circuit and descriptive booklet for 1/3 post
paid. All our receivers are air-tested before
despatch and supplied complete with 10 valves.
ABSOLUTELY BRAND NEW for £11/19/6,
plus 10/6 carriage and packing, in original
transit case. Demonstration given any time.
Come and hear the receiver you buy.

Few only, slightly used, air tested at £7/19/6,
plus 10/6 carriage. in original transit cases.
RIIS5N. A few of these models still available
at £17/19/6, plus 10/6 carriage and case.

A.C. MAINS POWER PACK/OUTPUT
STAGE enables the RI155 to be operated
from 200/250 volts A.C. mains without
any alteration whatever to the receiver.
Just plug into mains and connect 2/3 ohm
speaker (speaker notincluded). Manufactured
by ourselves from first class components in
a black case size 8%in. x 6}in. x 4in. Uses
extra heavy duty transformer, 574, 6V6 and
output trans. Note that OUR power pack
is GUARANTEED for SIX MONTHS. Com-
plete with all valves, Jones plugs and leads
{or £4/10/-, plus 3/6 carriage.

260

SAVE ££¢£

We offer brand new RI1155, Power
Pack/Output stage for only £15/19/6,
plus 12/6 carriage (not model *“N'").

RECEIVER TYPE RIi32A.—A complete
U.H.F. receiver covering 100-124 Mc¢/s. with
variable tuning. In handsome case, suitable
for rack mounting, size 19in. x 104in. x I lin.
All normal controls, L.F. Gain, R.F. Gain,
B.F.O., 0, 6 and 12dB attenuator and tuning
meter. Tuning by means of a super slow
motion drive with clear 0-100 dial.  Valve
line-up —R.F.—VYR65, F.C.—VR65, Oss.—
VR66, Stabilizer—VS70, 2 ILF.'s—VR53
B.F.O. VR53, I.LF. Amp.—VR53, Det.—VR54,
A.F.—VR57, Output—VR67, Power require-
ments are 6.3 volts 3.3 Amps and 250 volts at
100 mA. Coils easily aiteredfor 144 Mc/s. or for
reception of Wrotham on 90 Mc/s. Brand
New znd unused complete with circuit dia-
gram for only 79/6. Plus 10/6 carriage and
packed in original transit case.

WIRELESS WORLD

182A INDICATOR UNIT contains three
EF50’s, one 5U4G, four SP6!'s and a 64in. Cathode
ray tube, VCR517. This tube will replace the
VCR97 without any alteration, is completely free
from cut-off and has a more pleasant tube colour.
The unit contains in addition a very large assort-
ment of pots., resistors, condensers, etc. All
tubes demonstrated to personal shoppers. This
is the very best value obtainable to-day. Supplied
brand new (less relay) for only 79/6, plus 7/6
carriage, in original transit case.

MINIATURE MAINS TRANSFORMER.—
Primary 230 volts 50 c¢ycles. Secondary 230-0-230
volts 50 mA, 6.3 volts 2.6 amps. Suitable for small
sets, instruments, etc. Upright mouniing, size
24in. x 24in. x 3in. high. Price ONLY 10/-, plus
I/- post. Brand new and boxed.

STANDARD MAINS TRANSFORMER.
200/230/250 volts 50 cycles. Secondary 325-0-325
volts 70 mA., 6.3 volts 2.5 amps, 5 volts, 2 amps.
Half shrouded, drop through, with mains panel.
Size 4in. x 3lin. Brand new at 12/6, plus 1/6 post.

Ri294 RECEIVER.—This superhet receiver
covers |0 to 60 cms. with continuous variable
tuning. Local osc. EI231 with silicon crystal
as first detector. I.F. of 13.5 M¢/s. Complete with
all 9 valves and instruction manual. Price £14,
plus £1 carriage and packing.

HRO POWER SUPPLY operates from a 6
volt D.C. source and supplies |65 volts at 80 mA.
completely smoothed D.C. Uses Mallory Type
626 vibrator and 6 X5rectifier, |7 Henry smoothing
choke, hash filter, etc. This is a really well made
job, typical of the manufacturers of the HRO.
Contained in a black crackle cabinet size 7in. x
74in. x 6in. h gh. Supplied BRAND NEW in
original packing for only 52/6.

RCA SPEAKER.—An 8in. P.M. unit contained in
beautiful black crackle cabinet, suitable for ARS8,
ecc.  BRAND NEW, price only 45/-, plus 2/6
carriage.

R1355.—The receiver unit which is specified in
the '*Inexpensive TV."' book. Valve line up:
8—SP61, I—VR92, 1—VUI20 and a 5Z4. Brand
new for 39/6, plus 7/6 carriage in original transit
case.

RF UNITS for the RI355 supplied modified to
T.V. frequency required. Any station, sound or
vision for 32/6, plus 2/6 carriage.

SPECIAL OFFER of brand new R1355 and RF
unit tuned to frequency required for only £3/10/-,
carriage paid. The cheapest way of making
that T.V. set. The book ** Inexpensive Televison
-upplied for 2/9, post free.
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Scope for a Bargain!!!

@ Range 10 ¢/s to 50,000 ¢ s.

@ Hard valve time base.

& 2-stage amplifier for Y plates.
@ Attenuator.

@ For operation on A.C. main:
110 to 250 volts 50/100 ¢/s.

@ Aill usual controls—shift, sync.,
brilliance, focus, time base
frequency, etc.

2 happy N

Mew Dcar
to all our customers
PAST,_PRESENTM&_ FUTU{{E

E.H.T. TRANSFORMER for the VCR97,
VCRS17, etc. Mains input 230 volts 50 cycles.
Qutput 2,500 volts 5 mA,, 4 volts 2 amps, 2-0-2
volts, 2 amps. FULLY GUARANTEED only 35/-,
post I/-.
6in. MAGNIFYING LENS for the VCR97, etc.
First grade, oil filled perspex. ONLY 19/6, plus
1/6 post. Doubles your picture area.
100 MICRO-AMP METER. 2jin. flush mount-
ing. Brand new in manufacturer’s original cartons.
The scale is calibrated in yards but can easily be
re-written. Very scarce and an exceptional buy
at 39/6.
50 MICRO-AMP. METER. As used in the
Adm. Sig. Gen. W6797. 2in. Flush mounting.
Brand new and boxed at 42/6 cach. Also 2}in.
type panel mounting for 65/-.
I MILLI-AMP., METER. 24in. Dial, -flange
;nzounting. Brand new in original boxes for only
‘6

EF50 (VR?l) RED SYLVANIA. American
types, brand new at 8/6 each. British types also
available at 5/- each tested. Hundreds of other
special purpose valves in stock at competitive
prices.

AMERICAN CONDENSERS. .01 mF. 1,000
volts, .02 mF 750 volts at 7/6 per doz. .002 mF.
1,000 volts at 6/- per doz. All metal cased tubu-
lars wire ended. Micamold ditto .| mF. 350 volts
at 7/6 per doz. Small Mica Condensers .001 mF.
CM20ON at 6/- doz.
ELECTROLYTIC CONDENSERS. 32 mF.
4S0 volts D.C. working. Aluminium cased.
tubular with waxed cardboard insulating cover.
Size 44in. long, 2in. diameter. Price only 6 for
7/6 post paid. For callers only 1/- each.
CO-AXIAL CABLE. Brand new 75-80 at | /- per
yard—minimum per post |10 yards. This is
standard in. dia. with stranded inner conductor—
not ex-Gavt.

T.V. PRE-AMP. Small size. Uses two EFS0’s,
tunes to 45 Mc/s, but easily altered to any other
station. With valves 19/6, less valves 10/-.
Post |/- extra.

62 INDICATOR UNIT, complete with all
valves but less tube. Limited number only
offered to personal shoppers for clearance price
of 55/-.

“INEXPENSIVE TELEVISION.” This book
describes the building of a T.V. set using ex-Govt.
equipment. Price 2/9 post paid.

“EASYBUILT TELEVISION " describes a
television set built from a certain amount of ex-
surplus equipment and using a 9in. or 12in. tube.
Complete circuit and point to point wiring dia-
gram given. Price 2/9 post free.

“T.V. FAULT FINDING " has B0 pages with
alarge number of "photos taken from a Televisor
screen. Should be invaluable to servicemen.
Price 53 post free.

CHARLES BRITAIN (Radio) Ltd.

il UPPER
LYS LONDON,

SAINT
w.C.2.

MARTIN'S LANE
TEM 0545

One minute from Leicester Square Station (up Cranbourn Street).

Shop Hours :

WWWW.americanradiohistorv.comm

9-6 p.m. (9- p.m. Thursday).

Open all day Saturday.
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MAKE YOUR OW
CAR RADIO!

CONSTRUCTIONAL
DETAILS

WIRELESS WORLD

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR THIRTEENTH
YEAR AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after com-
pleting our appropriate study course

A NEW YEAR RESOLUTION

JaNUARY, 1953

i

e TR

The new ARMSTRONG
TELEVISION CHASSIS,
Model TV.I5, incor-
poratinga 12” C.R.T., is now

Easy to make — A pleasure to keep
“| will work diligently on a B.N.R.S.
STUDY COURSE and DO MYSELF A
BIT OF GOOD.”

FREE

WITH OUR
NEW

A.M.Brit.1.R.E. and available for distribution,

d GUILDS Radi d ; ”
H 0 M E SI;'<:l:|::m:1r:|nit:aticms Exams,ae;:., :;.c. :ogiLe:e with 107 Loud-
c o N s T n u c T o B S Please mention tg;;k;ﬂvi;t:.—and send for free pPRICE: £5 5-13-0 PTAI?S

HANDBOOK

CONTAINING

15

TRIED AND TESTED

Aerial erection and servicing by skilled
Engineers, in any part of England and
Wales, is provided.

A fully comprehensive MAINTENANCE
and INSURANCE SCHEME covering
Replacements can also be arranged.

STUDIES DIRECTOR
"' BRITISH NATIONAL RADI0O SCHOOL

63, ADDISCOMBE ROAD, GCROYDON
Fhone | Addizcombe 3341

CIRCUITS | For the convenience of customers who are unable
{ to call during normal working hours, we are now
= open until 5 p.m. on Saturdays.
1 T.R.F. SETS

4, 5 AND 6 VALVE SUPERHETS
A.C.,, A.C./D.C. and BATTERY SETS
TEST EQUIPMENT
FEEDER UNITS
AMPLIFIERS
ETC.

WITH

FULL CONSTRUCTIONAL DETAILS

FOR AN
EFFICIENT, STABLE, CRYSTAL
RECEIVER
AND A LOW COST
SUPERHET COIL PACK

LOTS OF TECHNICAL INFORMATION:
TOO !

PRICE 27§ POST FREE
With full Ifiustrated Catalogue.
SEND FOR YOUR COPY TO-DAY!

MODEL EXP 125/3 I14-VALVE ALL-
WAVE RADIOGRAM CHASSIS

5 Wave Bands covering from 10.9 to 550m 2nd

800m to 2,000. R.F. Pre-Amplifier. Two L.F.

Stages with Variable Selectivity. Bass and Treble
Wire-wound and Composition Controls. 15-Watt Push-Pull Output. For A.C.

types. Single, Ganged, Tandem Mains. £36.15.0, plus P.T.

BARGAIN BASEMENT

CHASSIS—Large range at reasonable prices.
I.LF. TRANSFORMERS, aligned, 465 Kc/s,
air-cored, with trimmers ............ 12/6 pair

Iron dust cored ... 16/6 pair Units, Characteristics : linear, MODEL RF 104 10-VALVE ALL-
HEAVY DUTY CHOKES, 204, @ & log.. semi - log.. non - inductive, WAVE RADIO CHASSIS
MA e /6 eac .

STANDARD SUPACOILS, etc. Full detalls on reguest. 4 Wave Bards. R.F. Pre-Amplifier. Two I.F.
iron-cored. Aerial, H.F. or Osc Stages with Variaole Selectivity. [10-Watt Push-
All Wave Fanges «.........o..ovvrn. . 3= each Pull Output. For A.C. Mains. £24.0.0, plus P.T.
T8 COMPONENTE e L MODEL EXP 73 8-.STAGE ALL.
including SL8 dials .. 27/6 each WAVE RADIO CHASSIS
LA erorec oot -+ 26/6 each 3 Wave Bands. Variable Selectivity. Flywhee!
FULL VISION DRIVE ......... 13/ each Tuning. 8-Watt Push-Pull Output with Negative
CALIBAND DRIVE ....... 21/6 each Feed Back. For A.C. Mains. £17.15.0, plus P.T
Postage on above : 6d. under 10/, l'-up to £2. WWW

Post free over £2.

SUPACOILS MAIL ORDER OFFIGE

98 Greenway Avenue, London, E.17

RELIAMCE MNFG.,CO. (SOUTHWARK), LTD.
SUTHERLAMD ROAD, HIGHAM HILL,
WALTHAMSTOW, E.I7.

Telephane | Larkywood Y45

WIRELESS &

ARMSTRONG rteievision CO. LTD.
WARLTERS ROAD, HOLLOWAY. LONDON, N.7
Telephone: NORth 3213

WWWW.americanradiohistorv.comm
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5 Harrow Road, Paddington, W.2

PADdington 10089 and 0401

OPEN MONDAY to FRIDAY 9-5.30, THURS. | o’clock, SAT. 6p.m

WIRELESS WORLD
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Also provision for
Extension Speaker.

RADIO-GRAM CHASSIS

3 Wave-band Superhet. Med., long and short.
5 Latest Type MULLARD Valves,
4 Position Switching. Gram., Med., long and short.

Chassis |17 x

PRICE£10.19.6

A.C. Mains
110250 volts.

7" < 24" Scale 8” Square.

BRAND NEW AND GUARANTEED
CARR., PACKING AND INS. 15-.

PYE 45 Mc/s STRIP. 3pecial purchase of M.O.5.
Type 3583 Units. 3ize 15im.x8in.x2in. Complete with
45 Mc/s Pye Strip, 12 valves, 10 EF50, EB34, and EAS0,

volume controls and hosts of Resistors and Condensers.

Sound and vision can be incorporated on this ehassis with
minimum space. New condition. Moditication data
supplied. Price £5, carriage paid.

A COMBINED SIGNAL TRACER AND
AUDIO OSCILLATOR.

Aneasy-to-build unit that can be used far L.F. and Audio
signal Tracing, without any swltching or tuning,inciuding
variable output oscillator for amplifier checking. Highly
sensitive, responds to signals picked up from an ordinary
receiving aerial.

Thecircuitis thatof a high-gain2-stage,reslstance-coupled
audiofrequency amplifier,employing 3 miniature 1.4 valves,
with a 3in.speaker in tbe output of the power amplifier
stage. An added advantage being that as thls unit is
*All-Dry’’ it can be used withsafety on A.C.or A.C./D.(.

maing and battery sets. The complete kit with portuble
cabinet (size6in. x 7in. < 6in.) and battery weighsonly 41bs.
We shall be pleaszed to supply a complete kit for the con-
atruction of the above, right down to the ,ast nut and bolt,
including 2 IT4and 1 184 valves, 3in.speakerand portable
caseand all-dry battery for £4/19/6.

Conclseinstructions and eircuits supplied. If preferred,
circuit and instruotions only ean be supplizd for 1/6. If
required this unit will be assembled and tested for extra
charge of 15/-. Thisis a highly eficient.in3trument, and
8 MUST for every radio mau.

SEND STAMPS FOR NEW

CONDENSERS. N
Electrolytic 8 mtd. 450 vw., 2/6; 8x8 mid.,4/-; 16 mfu.
450 vw., 3/6; 16x16 mid.; 450 vw., 5/-. All midget
tubular cans, cardboard sleeves, 60 mfd. x 40 mid. 350 s
size 4}in.x lin. §/-, Bias condensers 2525 mfd., 50 x12,
12x50, 1/6 ; 50 x50, 2/=. Allnew stocks. NOT surplus.

BOWTHORPE CONTINUITY METER.
Dualscale 0-500 ohims and 100-200,000 ohms moving coil
operated from 44-volt internal battery. Size Gin.x 3in.x
4in. Originalprice£8/19/-. Our price,brand new, £4/4/-.

MOVING COIL METERS ‘Brand New)—
0-5 mA, square panel mounting, 2in.scale
0-50 mA, square panel monuting,
©#-40 v, gquare panel mounting,
0-20 ampssquare pane ) mounting,
4-300 v.square panelmounting, 2in.scale
4-10/120 mA doublereading round scale
2%in. round fiush mtd..drilled lange:—
Range /750 v. 200 ohms per v.
Range0/1500 v. 250 ohms perv.
Range 0/3000 v. 200 ohma per v. Each.
0-1mA desktype,2}in.ascale

L.T. RECTIFIERS
6v.lamp G.E.C.
12 v. 2§ amp Westinghouse .
12v.4amp3.7.C. ..
12v.8amp8.T.C. ..

S.T.C. RECTIFIERS E.H.T.

=
w0
DOTM AR OD

DHRRO

-
owo=2

K3/20010,000 v.1 mA

H.T. RECTIFIERS
C.126v. 60 mA ..

C.125 v. 100 mA
C.125 v. 125 mA
C.250 v, 250 mA ..

WESTINGHOUSE 14D/972
250 v. 25 mA .. nooo
.1'.C.M1/3 Nois:

G.E.C. METER RECTIFIER,

WEARITE

705 Coill'ack 3 waveband
+00B Min. L.F.T. 465 K/c.
301 and 502 465 ke. pair
300s pair

RECEIVER R1355. As specified for '‘lnexpensive
‘Television.” Coinplete with 8 valves VRGS and 1 each
3U4G, VU120, VRY2. Only 55/-, carriage 7/6. Brand new
in original packing case.

RP24, 25/-; RF25,25/-; RF206, 59/8; RF2, 58/6.
Owing tolimited quantities, these units aupplied only witn
R1355s.

CATHODE RAY TUBES :

VCRY7. Guaranteed fullpicture. 40Q/-,carr.’/-.
VCR517. Guaranteed fullpicture. 40/-, carr.5/-.
Mu-Motal $creens for above, 12/6, P.I’. 1/3.
3BP1, Suitable ftor 'scopes. 25/, carr. 3/-.

RECEIVER UNIT TYPE I59. Size  8in.
% 6}in. x 4}in.,containlng VRO1, VRU2, CVG6, VRED and
24 v.selector switch. New condition, 15/-.

9in. ESCUTCHEON. Brown bakelite. Suitable
plate glass and mask for 8in. tube. Price 7/6 each.

E.H.T. TRANSFORMER for VCR97.
200-250 v., ontput 2,500 v. 4 v.2-0-2, 45/-.

[=1={=1.

LT
.T.
T,
.T.

<@
o

... £117
bo 15
14 0
15 0

Pair

Input

EXPORT ONLY
4,000 prs. D.L.R. No. 5. 500 Brand New

TRI1196 Trans./Rec. In transit cases. |00
Trans./Rec. Type ' 46" with crystals and
accessories. In canvas bags. 750 Woalkie

Talkies ** 38 ' with accessories. Large stocks
of transmitting and special-purpose valves.

1953 28-PAGE

e —

WWWW americanradiohistorv. comm

E.H.T. TRANSFORMER for SCPIL Ioput
230v., output 3,250v. 6.3v. @ .6 amp, 2-0-2v.. 2amp.45{-

INDICATOR UNIT TYPE 182A. Thi
unit contains VCRG17 Cathode Ray 6in, tube, com-
plete with Mu-metal screen, 3 ILFj0, 4 SP61 and 1
5U4G valves, 9 wire-wound volume controls and
quantity of resistors and condensers. Suitable either
for hasis of television (full picture guaranteed) or
Oscilloscope. 'Scope coastructional circuit inclided
Offered BRAND NEW (lessrelay)in original packing
caseat 79/6. Plus 7/6 carr.

SPECIAL NOTE.—The VCR517 Tube has proved
to be far superior to the VURUT Tube (call for
demonstration).

WALKIE-TALKIE TYPE *“ 46,” complete with
4 valves. VP23, HL23, DD, QP25, TP25 and ATP4
aerial rods, [.P. trans., 1.6 mec/9. mike trans. new con-
difion, butless transmitting componenta and coils removed
by M.0.3.,35/-. carr. paid. (Less valves, 12/8.)

VRl (EF30). Red Sylvanian. Brand new original boxes
U.5.A., 10/-; Silver, brand new origina) boxes. British.
8/6 ; red or silver ax-units guaranteed, §/- ; 6AT

43, 12/6: VU111, VU120, VU120A. at
10'-. Ten EF3V (ex brand new units), 55/-.
WE STOCK ALL TYPES OF STANDARD CATHODE
RAY TUBES AND VALVES.

7. 12/8 |
X235 at

VIBRATOR PACKS

input 6 v, Qutput 200 v., 60 m/a 30,-
Input 6 v. Output 150 v., 40 m/a 25/-
Input 6 v. Qutput 180 v., 40 m/a (Ex.

21 Set) ... 17/6
Input 2 v. Qutput 180 v./90 v., 35 m/a,

1.4v.,250 m/a ... . 50—
Input 6 v. Output 200 v., 80 m/a

{Masteradio) ... 25—
Input 12 v. Output 300 v., 100 m/a 30~
6 v. Vib Trans. 250 v., 80 m/a ... 76

STROBE UNITS. Brand New, in sealed cartons
these contain 6 EF30s, 5 EA50s8, L $SP61, a host of con-
Jeusers, raslstors, transformers, chokes. relays, switches,
7 pots and 5 amoothing condensers. Size 18in. x 8}in. x
7%in. Ounly 87/8, plus 5/- carriage.
No. 38 “WALKIE-TALKIE” TRANS-
RECEIVER, complete with throat mike. phones
Junction Box and aerial rods in canvas bag. Freq. range
7.4 to 9 Mecfe. All units are as new and teated before
dispatch. Assupplied tu Overscas pulice forces. £4/19/8.
Carriage 2/6.
TUNING CONDENSERS
2 gang.0003 standard § spindle, with trimmers b/
3 gang .00005 with ceramicinsulation § apindle 7
[
7

-~

Midget two gang. 000375, with trimamers. Size
2in.x 1#n. X 1}in. Vanesenclosed in perapex 8
Kize

Midget.0005 mfd. 2 gang tuning condenser.
only2}in x1din.x13in. ot

Or with built-in trimmers oc
Two-gang Midget, .00053 with J-way push-buttun
asgembly Suitable for car radiv, etc....., 8

CATALOGUE

o e | s
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ROYAL NAVAL VOLUNTEER
WIRELESS RESERVE

Two reasons why YOU should join now :—
To ensure doing your NATIONAL SERVICE in the

ONE
ROYAL NAYVY.

TWO

Added ATTRACTIONS:—

(3) Cruises to FRANCE, NORWAY, HOLLAND etc. with PAY.
(b) All travel expenses paid. Training allowances.

(c) Free Uniform.

DETACH THIS coupon and
send it to:—

It EX-SERVICE, to get a first class WIRELESS TRANS-
MITTER and RECEIVER for use in your OWN HOME.

(d)

NAME ...
THE STAFF
COMMUNICATIONS R
OFFICER,

Queen Anne’s Mansions,
London, S.W.I.

Tax free bounty of up to £12.

L WescavevusEEEIEEREBEEERER.

OUTSTANDING OFFERS FOR
EXPORT ONLY

U.S.A. Radio and Radar Equipment
o RCA TRANSMITTERS, Type ET-4336-B, H, K, L.
© AIRCRAFT TRANSMITTERS, Model 'GO-9 (Westinghouse).
® RADIO SETS SCR-695. RECEIVERS AR-77 and 88.
® TEST EQUIPMENT IE-46, TS-36/AP, TS-56A/AP, TS-51/APG-4,
Type 205A, Type LR-1 (General Radio), BC-22! (Bendix) AN/UPM.
® Hallicrafters SCR-299, 399 and 499 (BC-610)
® RADAR Mk. 26 (Models 3 and 4).
©® INTERROGATORS-RESPONSORS BM-! (and BN-I).
©® REPEATER-INDICATORS AN/APA-{
® RADAR INDICATING EQUIPMENT, Model VF.
©® AN/APS-3 Airfield Search RADAR.
® AIRCRAFT RADAR (complete units), APS-6.
o AN/APN RADIO ALTIMETER EQUIPMENT.
e TS-10A/APN TEST EQUIPMENT FOR ABOVE.
Spares (Radio and Radar-U.S.A.)
Full range of spares for most U.S.A. Aircraft, Naval and Ground
Radio and Radar Units (SCR-187, 188, 193/269, 274-N, 287, 399,
508-10, 17, 536, 566, 593, 608-10 (very large quantities), 694, 695,
MRN-3, TRA-1—ABK, BM, BN. SM, SO, SQ, SK, APS-2, 3, 4, 6,
15, etc.). Klystrons 2K33 (Oxford tubes).
® British T/R (X 42, W/S No. 11, W/S No. 17, W/S No. 18 Mk. I,
WIS No. 38, W/S No. 58, W/S No. 68-T).
Power Units, Wavemeters, Motor Generators, Dynamotors
and large quantities of various components.
® Aircraft Instruments and Accessories.
Large selection of Bendix Instruments.
Aircraft Generators and Motor Assemblies. Oxygen Installations.
Individual Test Certificates and A.l.D. Certificates can be supplied
upon request.

Enquiries to

BRITISH SAROZAL LTD.
(Export Branch)

1 BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1

Telephone : HOLborn 6763/4/5 Cables : Sarozal, London

OVERSEAS BUYERS ARE_CORDIALLY INVITED TO VISIT QUR
WAREHOUSES, SHOWROOMS AND LABORATORY.

We buy for cash American surplus equipment.

PERMANENT & PROGRESSIVE
POSTS AVAILABLE

Important interesting work on civil and military air-
craft, hydraulic accessories, air conditioning equip-
ment, turbine units, gun control systems, also guided
weapons, industrial electronic apparatus.

3 SENIOR DESIGNERS Young men free of National
4 INTERMEDIATE DRAUGHTSMEN  Service (or shortly due re-
5 JUNIOR DRAUGHTSMEN lease) particularly invited
to apply. If of good education, previous experience not
essential. Special facilities for junior employees for further
technical study.

6 STRESSMEN Candidates must hold de-
gree. Previous experience not essential but salary adjusted
for previous responsible employment in these fields.

7 MATHEMATICIANS For stress calculating.

8 MATHEMATICIANS 1st class honours or higher
degree for work on guided weapon control systems. Know-
ledge of statistics and noise essential.

Apply in confidence with full details, quoting reference
number of post sought, to :—

Personnel Manager,
DE HAVILLAND PROPELLERS LTD.,,
Hatfield, Herts.

WWWW americanradiohistorv. comm
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Wireless

Rate 7/- for 2 lines or less anl 3/6 for every additiona'
line or part thereol, average lines 6 words, Box Numbers
2 words plus 1/-. (Address replies; Box 0000 ¢/o ‘‘Wireless
World” Dorset House, Stamford St., London, 8.E.1) Trade

details ilable on licati Press Day:
February, 1953 issue, Thursday, January 1st. No
responsibility accepted for errors.

WARNING

Readers are warned tha: Government surplus
component: which may be offered for sale
through our columns carry no manufacturers’
guarantee: Many of these components will have
been des'gned for special purposes making them
unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under
which they have been stored We cannot
undertake to deal with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS
NEW. Qual tape R/replay amp, cost £32; barg.
£20 details.—Box 3814 (9383

AMPLIFIERS and radio chassis built to order,
TV o 70,

kits built up.—Farrant Radi

Crescent Rd., Stonehouse. Glos, 19339

2-watt high quality amplifiers, bass and

treble Dboost; £12/15; lists.—Broadcast

& Acoustic Equipment Co., Ltd., Tombland.
Norwich.

AMPLIFIERS built to your specification:

Willlamson tvpes & speciality.—Espee

C!
Electronic Instrumen 3
don S 19 uments. 9. Queens Rd.. W
LEEVERS RICH MAINTENANCE. Ltd.—Ser-
vice engineers to the recording industry:
under personal direction of Bernard J, Brown!:
design and construction of all types of audio
eguipment and sound recorders.—80. Wardour
o 5 Gerrard 4161 (0218
1953 radiogram chassis, 3-waveband, 5-valve
superhet, large attractive glass dial,
coloured and station-named, 5%-watt output;
outstanding bargain at 12gns, incl. 10in P.M.
;&e:tkig;:s 1(lju'slgratid leafiet on request. demon-
aily a 10 Uplimited, =

LCOD‘?OIQ- Ei}ngT Radio Opjim ited, Elm Rd
J.R. RICAL & ELECTRONIC DE-
e VELOPMENT, Ltd., Bickford Rd., Witton.
irmingham, - 6 (Eas. 0435), the Midlands
specialist manutacturers of high fidelity sound
reproduction equipment for t%le worid-famous
Williamson amplifier and associated accessories
including tone control stages, loudspeaker
crossover units, distortionless contrast ex-
panders and radio feeders; send for details and
prices. [0105

RECEIVERS., AMPLIFIERS—SURPLUS
~_AND SECONDHAND
VIDOR miniature portable battery radio; £10,
or offer —Tel. Hounslow 4979, 19396
£9.--New R1155 receivers.—E,W.S. Co.. 69,
Church Rd.. Moseley, Birmingham.
9293

.M.I1. model 116 pre-amplifier and 12-watt
power amplifier in mahogany finish cabinet.
19433

£12.—Box 4017.

FOR sale, British receiver tvoe R308, FM/AM.
20 to 145 mc/s, same size as R107; price £30.
or offer.—Box 3841.
AMPLIFIER. 25-watt Pam record player with
two 10-watt speakers; £25.—Ashford, Jocks
Lodge, Ewhurst, Surrey. 9456
Rx’'s and coils in_stock, also ARS8,
BC348R, CR100, etc.—Requirements please
to R.T. & 1. Service, 254, Grove Green Rd.,
London, E.11. Ley. 4986. [0053
ECHOPHONE E.C.2 communication receiver,
band spread, B.F.O, noise limiter. stand bv:
best offer acceoted.—Apply Alford, 50, Rich-
mond Hill Court. Richmond. Surrey. 9352
DDYSTONE receivers, 640, 740, 750, 680, all
in mint condition, £18, £30, £35, £45;
wanted. Pye high-band v.h.f, radio-telephone.—
G5TZ, 82, High £t., Newport. Tel. 2504. [9443
LEAK TL/12 amplifier., Barker natural re-
producer, both unused. Marconi receiver, 2
1.F.s separate detector, special Wiliamson tone
control system fitted: what offers?—Box [35)3185

CONNOISSEUR'S receiver. Dynatron Merlin
Console. 11 valves, 4-wavebands, 9-watt out-
put. 12in speaker. recently overhauled. cost over
£125 in 1947; price £35; delivered free in London
area,—Keen’s, Sycamore Rd., Amersham. [9458

LOUDSPEAKERS--SURPLUS AND
SECONDHAND

HARTLEY 215, £10.—Cryer. 24 Langham Pl.,
Northamoton. [9374
ARTLEY Turner 215. as new and boxed:
offers over £10.-—Box 4099. 26
OODMAN'S, as new 12in Axiom 150 MKk. II.
cost £15, accept £8, going abroad.—Box 3911.

9405
OODMAN’'S Axiom 12, £6/10; Wharfedale
Super 5, £4; WBSB12. 15 ohms, £1/10
Dougharty, 68, Woodbourne Ave., S.W 16.[9442
IMITED number of unused Baker triple
cone speakers 150hms available at £5/5 12in
model and £6/10 18in model: carriage vaid
passenger train; appbroximately hall piesent
prices.—Box 3532 (9330

T0 FACL. .~

G f ot Bpoclan’s
1) L -d"{ H
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THE TYPE CFB
Acknowledgea the ulu-
mate in Audio trans-
former design.
Incorporates latest
grain orientated strip
wound * C” core. Full
audio range with abso-
lute minimum distor-
tion,

THE TYPE WWFB
Built to the authentic
Williarason s pecification
Eight sectionsecondary.
Stock types 0.95 ohm,
1.7 ohm, 3.6 ohm and
7.5 ohm. 20 waltts
output. Minimum dis-
tortion.

THE TYPE HS.MU
Hermetically sealed in
oil, fully screened, pro-
vides reduced field 40db
at 50 c/s. Specially
produced to operate
under all climatic con-
ditions.

THE TYPE P.P.O.

A push-pull unit rated
12 w. for 0.5 per cent.
harmonic distortion at
50 c/s. Six standard
models, matching 4,000
to 12,000 ohm anode
loads secondary tomatch
15 or 3.7 ohm loads.
For immediate delivery.

The above represent some of the {’artnglge
products (the result of over 20 years special-
isation) built from original formulae supplied
or from the Partridge research department.
Partridge Transformers are used by the Royal
Aircraft Establishment, The Admiralty, War

Office, British Railways, B.E.A., ational
Coal Board, etc.
Technical dara sheers available on request.

PARTRIDGE

TRANSFORMERS LTD

ROEBUCK ROAD - KINGSTON BY-PASS - TOLWORTH - SURREY
L8P

ONE 1 ELMOnTge 6737 8
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NEW DYNAMOS, MOTORS, ETC.
BATTERY chargers. 4 moadels 2-6-12v. ¥-2-4
emp D.C.: any mains voltage: also larger
types special transformers. chokes. test gear, in-
terior car heaters. etc.—The Banner Electric
Co.. Ltd.. Hoddesdon. Herts o122
ALL types of rotating electrical machinery up
to 20kva available. °.rluding rotary con-
verters, rotary transformers, motors, petrol and
diesel-engine generating plants. alternators
and d.c. generators. We are also in a position
to quote for power transformers: as _actual
manufacturers we will Le glad to quote for any
quantity for home or export.
DIESEL Electric generating plants, 3kva, 230v
with push-button remote control. starting
eguipment, ready for use, £255.
ROTARY transiormers. input 20v d.c., outputs
6.5v d.c, and 300v d.c,. p~2manent magnet fleld.
20/-; ditto. input 28v d.c. and 1.200v 70ma
d.c. output. energised field. 35/-;
12v_ d.c.. output 500v 90ma d.
fields, 35/-: reasonable deiivery.
CHAS. F. WARD. Lordscroft Works. Haverhill.
Suffolk. Tel. 253. . 0038
HE Pearce new model diesel alternator plant,
on welded steel frame, 230/1/50 3kva plus
32v 154 d.c., Petters latest AVAI, air-cooled

ditto. input
energised

diesel engine, alternator, seif-energised,
automatic voitage control by winding on
stator, at govern, speed 1,500 rpm, d.c. out-

put trickle charges or charges lghting and
starter battery up to 15amps. 24v lighting is
used when plant is not in use; start and St'OP
by remote control push-button; complete with
main switch and fuses, battery cables, 24v 72
amp/hr. batt, instruction book, spares; engine
covered by Petters’ inspection service £275. iree
delivery; where remote start and stop not re-
quired, but 0n1¥ push start on piant, reduction
of ;. a lew from stock, others quick
delivery; if you collect, or we deliver, battery is
charged and a 10 cu ft concrete bed given free.
SEND p.c. for full description and photographs.

ALSO ' AUTOMATIC " start & stop plants.
Water-cooled ** Petters '’ _engine.
ALTERNATORS, 230/1/50. 400VA, self ener-

gised, 3,000 rpm, ball bearing, £23/15 del;
also special television model same price; volt-
age regulator 30/- extra.

TELEVISION, guaranteed interference tree.
special rotary converters. fitted radio_and tele-
vision filters, wt. 60lb d.c. input, 12v 200va out,
24v, 50v, 110v d.c. to 230v out, 250va, £27/10,
del.; also converters for radiogram and genera
use, inputs, outputs and prices as above; the
above also supplied without smoothing, £24/10
del

el.
THE above are the latest products of British
manufacture, and are guaranteed for one gear.
fullest details of plant, alternators or 400VA
alt. or rotary converters. by return post; state
which required; terms ¢.w.o., pro forma invoice
c.0.d. (post goods only),
T. W. PEARCE, 66, Great Percy St., W.C.1
(near Angel). 12013
DYNAMOS, MOTORS, ETC.-_SURPLUS AND
SECONDHAND
X-W.D. unused rotary converters. 12 and
24y d.c. input, 230v a.c. output, with
choke, condenser, leak transformer. for B5watt
sodium_ lamps, the whole enclosed in metal
box, £5 to clear,—A. J. Philpott. Fountain Sq..
Fenton, Stoke-on-Trent. 9160
Vv without mains, picture equal to mains sup-
ply, special Chorehorse A.C./D.C. petrol
electric generators, self-starting, seif-contained,

compact, A.C. voltage 220/250. 50/60 cycles, 25
0/350 watts: will also run radios. vacuum
cleaners, small tools, etc.: D.C. output wil

charge batteries for permanent lighting.
PRICE £47/10 plus 10/- delivery.—Below.

STORAGE batteries, finest possible specifica-
tion, dry, uncharged. 12v 75 a.h. heavy duty.
19 plates, separate cells, in hardwood cases.
price £7/17/6 plus 9/6 delivery.
6V 90 a.h., 15 plate hard rubber cells, also
suitable for cars. tractors, lorries;, price £5/7/6
plus 7/6 delivery.
TEDDINGTON ENGINEERING Co., Ltd.. Dept,
**'D.”" High St., Teddington, Middx. 10023

TRANSMITTING EQUIPMENT
T4332B, BC375E, BCI191. TRI1143A, TI1131,
T1408G offered. —E.W.S. Co.. 69. Church
Rd.. Moseley, Birmingham, 9464
.C. mains ET4336 1.5-20 mcs. £45;
international marine transmitters
100Kc¢ to 12 mcs crystal and VFO, any voltage,

mains, £40: Marconi_crystal and VFO 1.5-9
mes, brand new. 12-24v D.C.. 100-260v A.C..
£25; many others.—Marine Radio Co. 233
Wood Lane. London, W.12. 19436

NEW TEST EQUIPMENT

ECONOMXCAL power units. 250v 60ma. un-
stabilised, variable to zero, prov.. price
£16/10; early delivery; larger types to follow:
send for details.-——Radiovizier. 377. High[Rd..
2. 0220
ELEVISION.—A 2-valve. 2-range modulated
test oscillator. 40/60 and 9/15Mcs, indivi-
dually calibrated. variable output. uses external
power. supplied in chassis form, with valves.
wired, 75/-.—Bel Sound Products. Co.. Marl-
boroukh Yard. London. N.19. Archwav 5073

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

RIDGE Megger with

condition: £12.—Box 3598. 19344

OSSOR 1035 oscillogragh and 1428 cameja,

as new; nearest offer £85. trial.—Moss, 232,

Peppard Rd., Reading. 1941

Z\’/arrev test, excellent
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0 R 1 X
miniature soldering instrument

@® Heats up in 30 seconds

@ ‘“Pin point”’ heat
concentration

@ ¢ Finger control ’’ soldering

@ Can be left switched-on
all day
©® Interchangeable push-on bits

For 6,
Length

12 or 24 volts—8 watts
1 6" Weight : foz.

ORYNX

Electrical Laboratories

3, TOWER HILL, LONDON, E.C3
Telephone : ROY 4439
EXPORT: ANTEX LTD,

At above address

—THEMODERN BOOK C0.~=/:

Radio Engineers’ Servicing Manual. By

E. Molloy (ed.). 42s. Postage s,

Television Engineers’ Servicing Manual.
By E. Molloy (ed.). 42s. Postage Is.

The Amateur’s Guide to Valve Selection

—Multard. Is. 6d. Postage 3d.
Haynes Television Circuits. No. 38.
3s. 6d. Postage 3d.

Automatic Telephony. By C. W. Wilman.

15s. Postage 6d.

TV Fault Finding.
Constructor.””  5s.

Etectrical Engineer’'s Reference Book,
6th ed. 63s. Postage Is.

The Oscilloscope Book.
5s. Postage 3d.

Communication Engineering.
64s. Postage Is.

The Recording and Reproduction of
Sound. By O. Read. 68s. Postage Is.

Woods Practical! Guide to Fan Engineer-

Compiled by ‘‘ Radio
Postage 3d.

8y E. N. Bradley.

By Everitt.

ing. [10s. 6d. Postage 9d.

Filter Design Data. By J. H. Mole. 63s.
Postage Is.

Electron Tubes in industry. By Henney
and Fahnestock. 5ls. Postage Is.

Radio Valve Data. Compiled by ‘‘ Wireless

World.”” 3s. éd. Postage 3d.

‘We have the finest selection of British and

American radio publications in the Country.
‘Complete list on application.

19-23 PRAED STREET,

(Dept. W.I)
LONDON, W.2

PADdington 4185

VARIACS (100L), 230v/0/230v 8 am;gls. bra%d

new cond., £16/10 ea., carr. pai
Crawshay, 166 Plxmore Way, Letchworth.
Herts. 024
BRIDGE -MEGGERS by E. & V.. Ltd.. .0loamn
to 50 megohms, seli-contained, 250v. accu-
racy tested; each, in leather case, £21.
Crawshay, 166. Pixmore Way, Letchworth
Herts, 1023
IGNAL  generators, oscilloscopes, outnut

meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enquiries are
mnvited.—Requirements to R.T. & 1. Service, 254,
Grove Green Rd., London, E.1l. Ley. 498060.

6
EST sets: IE19A, TS34, TS10A/APN, TS238;
Du-Mont oscilloscopes, types 168 and 208,
also oil-filled electrostatic condenser, 2250F.
25,000 volts D.C.. also H.F. alternators. 80
volts., 25 amps, 1,500 c.p.s.—E.W.S, Co., 69,
Church Rd., Moseley, Birmingham. (9292
NEW GRAMOrHONE AND SOUND
EQUIPMENT

APE recorder motors, 430v a.c..
quiet, hrand new, 13/11; post, et 11.—
W. Logan., Westalley. Hitchin, Herts 10232
PRAND new high quality radiogram, separate
bass and treble amplifiers and speakers,
automatic record changer. utiful  walnut
can.net: price 70gns.—29, Chafinch Rd., Bec[.éggé

ham.

MAGNETIC tape recordings heads, comp.ete
Y14 with tape guide, Mu. metal screened. single
pin fixing, 22/6, postage l/-; why pay more:
trade enquiries invited.—E.M_, Deve.opments.
50. Grove Lane. Handsworth. Birmingham,

19276

PRECISION made tape desks., 3-3/4in/7-1/2in
s., double track tast rewind, guaranteed
reliability and wow-free opemnon, assembled
desk. £19; easily assembled kits supplied. con-

Dowerf ul,

strucuonal drawings, high fidelity amplifier:
stamp list; GM6LS.—15, Corstorphine H.il Rd.,
Edinnurgh. [9463

"JTTAPE recorder (Unitbilt), pars.; power-drive

umit H.D, fan-cooled motor, heavy balanced
fivwheel, in special bearings mounted in cast
adoy frames. 3-hole fixing to panel trom SDePd
change 33,- 7l/;m sec, £6 delivered, plus £1 de-
posit on packing: control head unit 1-hole fixing
cam unit interlocked for motor, stop. rewind.
ete., 55/-; pot core oscil.ator c01l with tags.

ALSO equaliser pre-amps with EF40, amplifier

parts. comp.ete anmips; s.a.e. for leafiets,

MIDLAND Radio Coil Products, 28. Wmstanlev
4

Rd., Wellingborough, [022
POLLOCK lightweight m/c pick-up, response
40cs  to  20%c/s. resonance 25kc/s
aborox.: compiete set of parts for constructing
head. 25/-, plus 1/- post and vpacking: building
instructions. 5/-; sapphire stylus .00lin or
.0025in. 7/6: model also for thorns: 100 1 input
transformer. steel case, 20/-, plus 1/- t. etc.
.a.e. for details to A. M, Pollock. 31 Brook-
lawn Drive, Manchester, 20. 368
FEW_ Wearite decks available from stock,
£35; Vortexion Super 50 amp., £25; Ferro-
ch tape recorder, complete with ribbon mike
carrying case, Just released, £94,10;
mecorda (tape). Just received, 90gns: Cossor
10in Console. tube o.k., needs slight attention,
£17/10, Viewmaster, complete in cabinet with
brand new G.E.C. tuhe., £35;, Goodmans Audium
Loudspeaker. £8; Wharfedalé Supsr 8 CSAL. £5.
a%ex Radio, 329, Kilburn Lane, W.9. Ladbroke
9459

194
GRAMOPHONE AND SOUND EQUIPMENT
—SURPLUS AND SECONDHAND
OLLARO 3-speed record changer. 3RC511 ¢/w
two GP27 Hi-Fi heads. 78 and l.p.. perfect,
cost £18 14s: accent £12.—Box 3842, 19390
OIGT corner speaker, £16, two recording
amphﬁexs. £15, £20; 'Vortexion ADA7, 2.
—8, Hinde St., Manchester Sq., W.1.  Wel.
3762, 9.30 a.m.-5.30 p.m. {9449
6MM sound projectors, G,B.L516 and B,T.H.
SRB, in excellent condition, comp:ete wn,h
valve spares, splicers, record players, etc.:

offer.—Coyle, 11, Hydeway, Hayes, dedx [9451
.8.S. portable disc recorder, £40; Leak am-
plifier matched for above, £32: Vitavox
mxcrophone and stand, £10; Wearite tape deck,
£28: all guaranteed perfecf.—Box 3513. |9309
OIGT eramophone pick-up and correéctor £4a;
Barker 148a speaker. £12: Baker soeaker,
£4:. Hartley Turner (medium and long) 2HF and
delecwr with circuit rardbook, all good con-
dition at above prices or near oﬁers —Box 3889.
COMPLETE public addresSs system, 25 watts.
twin turntables. auditorium and projector
speakers, Cross-over network: microphones:
portable zeneramr. demonstration.—Ing, 36,

Sunny Gardens N.w.4. Hendon 8583.
QUALTAPE deck £13/13 S.T.C ball mike,
£5/10; Cossor ganging oscillator, £10; Avo
valve tester, £10; Avo characteristic valve tester

35. Ekco pattern TV generator. £10.—R
Radio. 329. Kilburn Lane, W.9. Ladbroke 1770
M GNETIC recorders: all types of magnetic
recorders boueht. sold, hired and ex-
changed: comprehensive repair serviée: mech-
anical and electronic repairs carried out bv
wectallsts. Magnegraoh Limpet telephone vick-

25/-,
THE MAGNEGRAPH RENTALS Co.. 1. Han-
wav P'ace Oxford St.. V 10236
BA GAIN, Recorder (disc) and playback am-
plifier absolutely complete in cabinet, pro-
fesslonal job 78 o 14 r.p.m.; inspection in-
vited. Tel. 61635; must sell £35 cash or £12/10
dep. and 52 weekly payments of 10/9.—
Reading Radio. 1, Rupert St., Reading.
UBLIC address equipment, Phillips
2857(R). quarter kilowatt output, micro-
phone, record player, twenty 8in loudspzakers
and two unused DA 100 output valves cost

£250: Dbargain at £120.—Electrical Officer
(Radio). R.N.A.S. F‘ord Arundel, Sussex. Tel,
Littlehampton 720. (9412

WWWW americanradiohistorv. comm

ENSON’'S
ETTER

ARGAINS
NEW METERS

Scale FSD 8ize Type  Fitting  Price

300 mA (100 mA.) 2in. MC Flush 8/8
2}in. MC Flush 12/8
2in. MC Proj. 8/68
2in. MC Flusl
23in.  MC Flush Desk 22/6
vitn.  TC Proj. 8/8
2in.  TC Flush 8/6
“4in.  MI Flush 12/8
33in. MC Proj. 20/~
24in.  TC Flush 8/6
‘2fin. TC  FIL Metal 20~
6in. M1 Proj. Met. 5Q/-
2gin. MI Flush 17/6

(Various others, too few to Ilst, enquiries invited.)
Chokes, L.F., 3 H. 200 mA., 5/- ; R.F,, 4-pie Rx., 8d. ;
Tx.,1/3. Accumulators, Midget,celluloid, new, 4 A.H.,
8/6; 7 A.H., 7/6; VRY1 retainers, screw, 6d. O/P.
Trans, 60/1, with Choke, LF., 5 M. 80 mA L7163
Box BC706, with mi /6.

(N750K), 2.2, 3,5.6, 6.8, 10, 12, la_ <0, 2‘2, ‘25 27, 33.
39, 47, 100 pFe., Bd. (5/~ doz.); 10 pF. (P120M), gd.
Condensers : Mijca, large,.0047; small 100, 500 pFs.,
6d. (5/-doz.); Metal,2in.dia., .5 mid. 3,500 v.w., 4/-,
Variable miniatures, 75 pF. twin, 4/-; single, 2/-

single,long spindle, 2/- ; 25 pF., 50 pF.,1/8 ; 20 pF.
preset, 1/3 ; 25 pF. Butterfly, twin, 3/6 ; 500 pf.,
300 pF. twin std., 5/6 ; 3 and 4 gang, 8/8. IFTs.,
new, canned, 10/13 Mcs.,1/6; 7 Mca.(R1355), 1/6;
diode type, 2/~ ; 10 mes.for wideband couplers, 2/9.
Coils, 2in. x {in. pax. slugged, 4 for 1/3. Dials, as
RF26, 8/8. BEpicyclic drives, 1/3. Dybnamotors,
D.C., 9 v. to 480 v., 8/ (store soiled). Rectifiers,
selenium, H.W., 550 v, 3u mA., 8/ ; 270 v. 80 mA,,
@/-. C.0. Meter (FW) type, 7/6; HW CT 12 v.
450 mA., 1/6. Motorl Amall 400[2 000 cycles Cap
start/run. 8/6. Ruby,

Generators, lmnd -drive, geared, 300 v. and 28 v,
output, 8/8. Neous, 3BC, D.C.or3.C.,2/-. Listeand
enquiries. 3.A.X.pleasel

TERMS : Cash withorder. Postageextra. Imunediate
delivery.

W. A. BENSON

308, Rathbone Road, Liverpool, 13
(W.W.). 'Phone : STO 1604

T r Jd
New Year Offers
PRECISION TEMPERATURE CONTROL
OVENS for Quartz Crystals, 230 volts 50 cy. will
give stability with suitable crystals of better than
2 partsin one million. Fitted precision thermostat

and thermometer. Temp. adjustable 40/60
degrees cent. £6/10/-, carr. 5/-.
FREQUENCY METERS, B.C.221. Accuracy

guaranteed 0,005 per cent., frequency range
120 Kc. to 20 Mc/s. Battery model, complete with
Charts and Crystal. Few only, cheap.

R.C.A. WAVEMETER, T.E.149, new, 200 Kc.

to 30 Mc/s, accuracy 0.005 per cent, in original

packing, with Crystal, spares and instruction
book, £20, carr. 5/-. Few with soiled cases,
Crystal and instruction book, but without

spares, £17/10/-.

NIFE BATTERIES, type F.4, 1.2 volts 45 amp. hr.
cells, in first-class condition, 25,- per cell; or
crate of 10 cells, £10/10/- ; crate of 9 cells, £9/9/-,
carr. extra 2/- per cell or 10/- per crate.
DYNAMOS, 14/32 volts 9 amps., 2,500 r.p.m.,
shunt wound, ball bearings, suitable for charging
and lighting, 70/, carr. 5/-. By leading Dynamo
Makers.

HEATER ELEMENTS, flat copper clad,
24 volts, 1/6 each, post 6d.
PERISCOPES. Beautifully made precision

instruments, ex-W.D. Model in aluminium case,
5in. x 4}in. x 14in. each, fitted two angle prisms.
Can easily be extended by metal or wood strips
to the height required. Don’t miss this bargain,
make it a Christmas Gift, 6/3 per pair, plus
1/9 post.

MOTOR PUMPS, 230 volt A.C, 50 cy. Stuart
Turner No. 10, 3ft. lift, 10ft. head, capacity
100 g.p.h., £7/10/-. Foot valve and strainer,
25/-, carr. 2/6. Rotary Suds Pump only, lift 8ft.,
head 35ft., capacity 70 g.p.h., with pulley, £5.
Semi-Rotary Hand Pump, 6in. dia., with handle,
45/-, carr. 3/6.

LIGHTING PLANTS, Rotary Converters,
Transformers, Meters, Morse Keys, etc. Send us
your enquiries.

ELECTRADIX RADIOS

Dept. A, 214 Queenstown Road, London, S.W.8
Telephone: MACaulay 2159
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BARKER
SOUND UNITS

NEW PRICES
DIRECT TO YOU

ARE

SUPREN\IE VALUE
NATURAL SOUND

The basic price of the famous
Barker 148a is now only 230/-.
This is a lot lower than it, or
any comparable sound unit, has
ever been before, and even with
P.T. it is amazing value. No
other unit in the world, at any
price however high, can offer
all these features :—

DUAL DRIVE WITH
BUILT-IN CROSSOVER

FEED-BACK GIVING
CRITICAL DAMPING

GRADED COMPLIANCE
HAND-MADE CONE

FULL AUDIO RANGE

NO RESONANCES OR
BREAKS IN QUALITY

PIN-POINTED DETAIL
CRYSTAL TRANSIENTS

INCOMPARABLE
NATURALNESS

The 148a is a full 12in. unit with
die cast frame, high flux magnet
and everything which craft skill,
personal care and individual
attention can give.

The 501 cabinet is now only
£19. We believe it is the best
blend yet of good acoustics and
good looks. Definitely a need
for owners of good 12in. units.

YOU DESERVE BOTH FOR 1953
WRITE DIRECTLY TO :—

BARKER
NATURAL
REPRODUCERS
3 Newman Yard, London, W.1

| Radio-Aid, Ltd.

. Yard, London, N.19.

WORK WANTED

SSEMBLY, wiring, special equipt.; audio
specialist; private or trade. —Radlovmer.
377, High Rd. [0219

. N.
MPLIFIER  manufacturers.
contract work, will
capacity for repetitive work from 5 to
week.—Enquiries to Box 4025.

NEW COMPONENTS

ELENIUM rectifiers, 18mm and 25mm, single

or qty., many types. state 1equnemems
Champlon ProducLs 43, Upiands Way. London,
Lab. 4457. [0102
3-waveband (long, medium, short) super-
het coupacxb 465 Kc/s Osc. Freq. Pxeu'gned
32/6 each; 465 Kc/s I,F. transformers, 15/- :
trade supplied.—Post orders only please Lo
J. Simpkins, 19, South Moiton St.. London, W.1.
C YSTAL microphone nserts (Cosmocord
Mic. 6) guaranteed brand new, 15/6 post
Cosmocord Mic, 30 hand stand nmicro-
black or white, £4/4 each post free.—
(Retail Dept.), 28, Market St.,
Watford 10036
INDING capacity for all Jaboratory and
p oduction work. including std TV coils.
radar deflectors, filter parts and complete, suo-
miniatuie assemblies, toroidat and str.p poten-
tlometer elemen:s, transductors, current trans-
formers.—Bel Sound Products Co.. Marlborough
Tel. Arc. 5078. 10183
M receiver (Oct., °52), following VHr-
tested components. coilsets, with d odes and

specializing in
have some available
50 per
19441

tree;
phones,

included components, 75/-. new BTH Xial
vlvs.. separately. 15/- pair; 6AMS. GAKS vlvs.
| 28 - pair; above blus drilled chassis OO :

| restart the business. new zoods only,

| dered tags. 1/4, loggles Bakelite. 250v a c.

trade invited.—Bel, Mfg. Radio Engr

. arl-
borough Yard., London, N.19. Arc. 5078 l0184

OULPHONE RADIQ.—As a result of the con- |

tinued requests for componenis from all
parts of the world the proprietor has decided to
no govern-
ment or manufacturer’s surolus: s.a.e. will bring
vou 8 most compdrehensive list of radio and tele-
vision  components.—Coulphone Radio. 18.
Roper St.. Whitehaven. Cumberland. 9366

OR really good results vou can do no better

than use Osmor coils and coilpacks, ask
anyone of experience! Send 5d (stamps) todav
for beautifuliy-drawn free circuits, our new coi.-
data leaflet, and latest lists of matched radio
components. A speedv mail order department is
at your service. and remember, all Osmor lines
éxe gijar'mteed (Trade enquiries invited.) Dept.

OSMOR RADIO PRODUCTS, Ltd., Bridge View
Works, Borough Hill, Croydon  Tel.
5148-9. 10045
MALDE} TRANSFORMER SUPPLIES ofters
80W fluorescent chokes, 230v with circuit,

17/6; glow starters, 2/6. 6 and 12v metal recti-
fiers, 2 amp. 8/6, » wave, 250v 300 mili-amp.
13/6 supplied to any specmcauon ex-Govern-
ment safety heaters 230v 350W, 12/6; rotary con-
verters, 12v or 24v d.c. input and giving 250v
60 mili-amp and 6.3v at 2.5 amp, 6/8, speaker
cases, 5in, bakel.ite, 5/8.—200, Cnmbudge Rd.,
Kingston-on-Thames.  Kin. 5501. 10055
ELEVISION. #4yX2luin  cored tageed TV
formers, 6 for 12/6 or 2/3 ea.. coilsets on
above, 5-channel shet {12 pc.y. 60/-; TRE
(PT AC/DC). 5Q/-: 'iin and %in cored tagued
formers. 8/- and 12/- doz.: EF42, EF4l. set of

2 ea, with V/H. 85/-; T90l metal CRT, few
always stocked. callers preferred; -« and l.in
OD pax tube. 2/6 per 18in; OBA brass rod.
1/6 ft: Belsol bpolsterene cement, 10/- p'nt:

the Svnchrolock (RCA). intermed’ate AFC cct.
locks linescan with sync.. independence from
noise. sync. amplitude, this 3 vlv, addtion.
very worthwhile, special transf. and cct.
(refer VPT, Sept.
chassis. calibrate
ment "1 all new,
supplied, approval,
Sound Products Co.
don. N.19. Archway 5078.
COMPONENTS--SURPLUS AND
CONDHAND
' Utopia,” Mayftield Road
Kent, offers brand new post-
2B.SP. 6-way, Nno stop
this, 1/4: smaller tvpe
total tive poles only
2/3, also 2B. 3P 3-wav with colonred leads.
1/4: one type 2Bank. 4-way five poles total. 1sgl-
close
either of two poles, 1/3: and 2P, DT, change over
1/9: all singie hole fixing: and Bakelite panel
switch marked On/Off. break 10amps, four-hole
fixing, 2/6: voltmeters, best make 0-5ma square
front 2in meters, 8/9 each. and 0-30ma 2lin
(3l.in overall) 6/9. or best make. 8/9. signa!
lamps, panel mtg. red or green,
bulb brass case and bakelite too with protec-

75/- (see ' test _equip-
guaranteed goods and trade
terms. and made by—Bel

Marlborough Ya:id, Lon-
[0186

. _A. RYALL,

Herne Bay.
free bargains; switches:
ts_drilled for

o~ 1/6 each: Twin light cable over 3vyds
length, 1/4, plastic, screened twin, 2yds. in
two lengths. 1/4. triple plugs and jacks,

set. Mansbridge condensers.
heavy duty terminals. 250v N.I.. 5X3 4/9: ditto
oil filled 11X7, 8/9: extra heavy terminals at
side; first-class Buakelite fuse boxes. four-way.
with two spare fuses. 5 amp cartridge. 5/9:
small single 20 amp or l0amp. with spare. 2/6:
set four panels with over thirty 14, %/1/2; watt
resistors. 3/6: and high grade panel with fixing
bolts, 0.1mf and 4.700lw resistor and two liw.
2 1/3; 1mf Mansbridge, upright or inverted
2 1/3. radio mains suppressor units. four-divi-
sion. fixing feet terminals. etc.. 7/9. headphone
sets high resistance, complete with padded
headbands. sponge rubbers on ear caps. and good
class microphone. all wired into four clefr plue
as illustrated in R.A.F adverts. as new. 8/9
set; meters scaled 0-300v F.S.D. 5ma and 0-5ma,
both types shightly defective and suitaole for low
current continuity meters. no series res.. with
v/m. square front bakelite 4/9 each 10205
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'52): test oscillator. 2-vaive *

with 12-24v |

LARGE SCREEN
TELEVISION

Wide Angle Scanning can only be
accomplished by using HIGH
EFFICIENCY COMPONENTS and
“ALLEN"’ can supply the WHOLE
range necessary for this NEW
TECHNIQUE.

THE LINE/SCAN TRANSFORMER

Capable of fully scanning any C.R. Tube from
9” up to 177 (Double D) Scanat 16 KV.

THE DEFLECTOR COILS designed for a
70° Scan with minimum deflection defocussing.

s m,w

FOCUS COILS—FRAME TRANSFORMERS—

LINEARITY & WIDTH CONTROLS are all

available to complete the range.

All these components urec specified for the
A KING

For Circuit diagram of Line and Time Base for
use with 12”7 to 177 C.R.T.s, send 94d. ¢nd S.AE.

ALLEN

COMPONENTS LTD

(Specialists in the Manufactur:
of L.T. Transformers.)

“CROWN WORKS,”
LOWER RICHMOND ROAD,

RICHMOND, SURREY
’Phone: Prospect 9013

191,
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MINIATURE
SWITCHES

for constructors and
@ engineers

y

ARrROW offer you a special
range of miniature switches at
competitive prices. Look in your
local dealer’s window for the
Arrow Display Box showing 10
different types or ask him to get
you full particulars of the switch
you want.

Insist on ARROW switches
and get the best results.

ARROW ELECTRIC SWITCHES LTD.
HANGER LANE EALING W.S

OPPORTUNITIES
IN RADIO

Get this FREE Book!

‘ENGINEERING
OPPORTUNITIES’
reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 144
pages of intensely inter-
esting matter, it includes
full-details of our up-to-
the minute home study
courses n all branches of
TELEVISION and
RADIO, A.M. Brit.
I.R.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 eaming less than {15 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

388 SHAKESPEARE HOUSE,
17/19 STRATFORD PLACE, LONDON, W1

ADIO CLEARANCE, Ltd,, 27.

Court Rd., London,
SPECIAL offer of electrolyuc
caPacity, volta.ge. size, type of mounting.
price post 9axd in that order.—400. 6v, linX
2in, lug. 2/6; 250250, 6v. ImXZm, lug. 2/6:
500+ 500, 6v linX3in, lug, 2/6; 1,500. lmxﬁm

'Tottenham

clip, 3/-: 30-+50, 150v. 114in % 2in. clip, 3/3: 40+
40 150v, 11/mX2m clip, 3/3: 40, 150v, lmx
2in, clip, 2/6; 20420, 275v, linX2in. lug, 4/-:

16432, 275y, 1linX2in,
1inX2in, clip, 4/-

X3in, lug, 4/6; 60+100.
5/6: 100, 2

% i 0

450v, linX2in, lug, 3/3; 32. 450v
+12. 450v.

450,

1%inX2in,
3 13%inx3in, clip,
H 30+30 450v+20mf 25y l?ﬁmxzm,
: 15415, 450v+20mf 25v l/mnxzm
5/3: 200mf, _6v, %mxl%m clip, 2/3; 1
12v, 54inX134in, wlre 1/9; 1.000m f 6v Tgin X
2in. clip.” 2/6; 8mf, 450v, linX2in. clip, 2/3:
50mf, 12v. %mxl%m wire, . 150mf, 25v,
¥inxX1%in, clip, 2/-; 250mf, 12v, %inx1%in.
wire, 2/6: 350mf. 25v, 1inX2lin. clip. 2/9; 16+
16mf, 450v, 1lizinXZ2in, clip. 4/3: 40
275v. 13%inX2in, clip. 3/9 16+32mf, 450/525v

244-2 +16mf
; '80+200mf, 275/350v
41/-;m. cllp 6/6: 24416+8mf, 450v, 1

6/-; 1.000mf, 12v, linX2Win. c
4mf 150v. S%inX1%in, 1/-1 60+100mf, 350v
I%mXAI/,ln. chp 6/6; 500mf, 12v, 13/,;m)<2%m
clip, 2/9: 8mf. 350v. %inX2in, 2/-; 6.000mf, 6v,
l%mxsl/,m clip, 4/; all are ali. cans. some
with cardboard sleeves, all voltages are WKG,
all new stock, some limited quantities. Trade

supplied most ty

TELEVISION! Set of 3 components. comprising
line output trans., with E.H.T. winding to give
7kV, using EYS] (heater winding for EY51 also
included), and fitted with width control scan-
ning coils, low impedance line and frame. focus
coil” (res. 10.000(), current approx. 20 mA);
the set of 3 for 42/-, plus 1/6 post, diagram of
line trans. supplied.

PERSONAL receivers. 3 valve T.R.F. using 1T4s.
contained in handsome bakelite case with lift-up
lid. size 7X6V,X5in with ld closed. plastic
carrying handle, fram. AE in lid. these receivers
cover the medium waveband and operate from
self contained dry batts., standard

5 and U2, output to a pair of lightw elght
phones (HR) controls, SM tuning and re-
action. obening lid switches on. supplied brand
new, with valves, batteries. ‘phones, an ideal
set for invalids., hosp. patients, etc., these re-
ceivers are not Govt. surplus and are offered
ready to play; carr. paid: £4/10.

CHASSIS steel. 514 X5V X 1%in drilled 3 bhutton
,base  holes, 1/9; primary  0-110-210/240v
'50c/s, secs 500-0-300 80ma, 4y 2a, 6.3v. 2.5v.

15/6: _superhet coils 1Y,%1%. formers M.
wave H.F. AE. Osc. L. wave H.F., AE. Osc
1/9 per coil I.g‘} trans. 465kc/s. 1 X1%h%

d. pair; meters 2in square,
bakelite case. 0/5ma. 6/6; Rotary DOWeEr units.
type 104 p.m. rotary mounted on chassis with
supp. input 12v d.c. output, 250v 60ma 6:5v.
2.5a, d.c. 7/6, type 87 2dv input. outputs as 104.
7/~ post paid: b ugs and sockets. hakelite with
keyway. 5. 7. 1/6 pair. focus coils, low res.,
200Q), ‘standard TV, 8/6. can be had as alterna-
tive with kit if required; 6l4in loudspeakers p.m.,
less trans., boxed. 13/6 post paid.
STANDARD Yaxley-type switches,

214in spindle,
4P 3w, 2/9:

2Yin spindle, small size, 465kc/s

LF.s iron cored, 2l5inX1linX1!4in, 9/- pair;
8ibin P.M. speakers, with transformer (5, 000/
3Q), 16/6 post paid; small size O.P. trans.,
10.000/3C)

VITR EOUS res 5k 20w. SiinX3in. with clips,
1;6 carbon V.C. 10k small L/S. 3in spindle,
E.H,T, trans. pri. 230v. 50c sec, 4.000v, lma.

2v Za with U22 valve holder mounted. gives
5Q00v, smoothed: 27/6, post paid.

RADIO CLEARANCE. Ltd., 27. Tottenham Court
Rd.. London, w.1. Tel. Museum 9188. [0015
124 only switches, Wright & Weaire type

210 2-pole, 5-way, non-shorting; free
length on %in diame’er spindle=3%in; lerath on
threaded bush 3in, vrused; offers to.—Box 3848.

19397

SAVE pounds, send for free list to-day; really

amazing bargains; guaranteed goods——
Annakin, 25, Ashfield Place, Otley, Yoxks[

500 moving cml meters 3l4in diameter c¢ali-

brated 0-2 ma: basic movement ap-

pmx1mately 8 ma; ne\v and unused: £250 the lot

\/IAGSLIP transmitters 3in, No. 5, A.P. 10861.
1arge quanmy brand new, in tins; 45/-
ec.—P. 'B. Crawshay. 166, Pxxrggﬁ

9450

etchworth Herts.
{—Plan position indicators
17 valves~2 VT60A (807)

MH4. VR78, 7 VR65A ‘2
1/50 power pack giving 300/0/300v (twice),
2/0/2v. 4v (twice), 4.000v EHT (approX.),
type motor with reduction gearing (worm and
spur), scanning coils with sliP-rings. large quan-
tity of other parts. including 22 toroidal, WW
and other pots, 24 Mansbridge condensers (11
10mfd 450y and others up to 5.000v), switches.
8 knobs (fluted), 14 jacks. fuses micro-switch,
dial light, 70 vitreous and ‘other resistances and
condensers, etc.; the whole mounted in hand-
sorse heavy gauge steel cabinet, 20l%inX27inX
60in high, finished in black. with hinged doors
and plated handles; price (unysed). £8/15 each
carr. paid (cabinet alone worth more) —K. M.
Logan, Westally. Hitchin, Herts. o238

W&Y ¢r
0' containing
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TRANSFORMERS

of all types up to 25 KVA for
Single or Three Phase operation,
Phase Conversion, etc.

MAINS

Output and Special Purpose

Transformers for Radio Equip-
ment, Chokes, etc.

COILS

for Contactors, E.M, Brakes, Air
Valves, etc., and COIL WIND-
INGS for all purposes.

SOLENOIDS

for A.C. and D.C. Operation

A.l.D. Approved

W.F. PARSONAGE € C° L™
INDUCTA WORKS

FI.HI'i L BLOXWICH - WlLHLL

Surplus

BARGAINS

MANUFACTURER'S & BANKRUPT STOCKS
LIMITED SUPPLIES ONLY

We can offer for immediate delivery

LARGE STOCKS of RESISTORS
ALL VALUES: §, %, 4, 1,2, and 3 WATT.

|_ Electrolytic Condensers—All Types I
ANTI-INTERFERENCE AERIALS

SPECIAL QUOTATIONS FOR QUANTITIES

ILow and High Resistance Headphones I

Bellmg Fusebolders, Plugs and Socketa: Bakelite

ors; Dinghy Sets : Output and

Mains Tmnsxormers Valve Holderz; Yaxley Type

Switches : Spea.kers‘ all types; Meters: Chokes

Coaxial Cable; Magnifying Lens; Rubber Masks, etc. etc.
‘our enquiries are invited.

WHOLESALE AND EXPORT ONLY

For further bargains call at our Counter or write for
NEW bulletin,

RADIO MERCHANDISE

COMPANY LIMITED

|ngd-:m Road, Lnnﬁan E.C.1
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H. FRANKS,

58, NEW OXFORD STREET,
LONDON, W.C.I

PHONE : MUSEUM 95%4.
One minute from Tottenham Court Road Stn.

COLD CATHODE RELAY UNITS fitted
two S.T.C. Cold cathode tubes No. G240{2D,
two Siemens High Speed Relays 1700/1700
ohms, size of unit approx. 6 x 7 x 4in. Price
£32/6 each.

ELLIOTT MAGNETICRELAYSTYPE H,
Coil res 4= 100 ohms. Operating current, low
contact 238 microamps, high contact 378 mic-
roamps, totally enclosed in metal case 9 x 4% x
4in. £4 each.

600 WATT STEP-DOWN TRANSFOR-
MERS, Input 200/250 v.a.c. Outputs 100v 4
amps. 12{14v. 10 amps, 32v. 5 amps. £4 each.
Carr. 10/-.

STEP-DOWN, input 200250 volts, 50
cycles, Output-tapped, 8, 16, 24, 32 volts,
15 amps. Price £3/7/6 each. Carr. paid.
STEP-DOWN TRANSFORMERS, input
230 volts A.C., 50 cys. Output 12 volts, 8
amps. Price 28/- each. Post paid.
“STANCOR ", US.A. 2.5 K.V.A. 50/60
cycle auto-transformers. Input, 115/250v.
Output, 110v. Completely shrouded. £11
each.

WESTINGHOUSE RECTIFIER SETS.
Style 288 G.P.O. Input 200/250 volts A.C.,
50 cycles, output 50 volts D.C. 1% amps.
£3/10/- each. Carriage 10/-.

LONDEX RELAYS, type 220 Ref. No.
10F/494, two heavy break contacts, 24 volts,
fitted in metal cases 4 x 4 x 2{in., 8/6 each.
ADMIRALTY PATTERN. Heavy duty
L.T. transformers, Primary 230 volts A.C,,
50 cycles 9 amps. Secondary I8 volts centre
tapped 108 amps. Price £15 each. Carr. 20/-.
SANGAMO MOTOR UNITS, Model 7,
final speed one rev. 24 hours. 200/250v. A.C.,
50 cycles. Price 27/6 each.

SANGAMO MOTOR UNITS, Model 7
final speed one revolution per seven days,
200/250v. A.C. 50 cycles. Price 30/= each.
“KLAXON" 24v. D.C. SHUNT
WOUND MOTORS. 1/20th h.p., 2,500
r.p.m. Price 40/-each.

3in. MAGSLIP TRANSMITTERS, fitted
in cradle, Ref No. A.P.6547. Price 40/- each.
CANADIAN FULLY SMOOTHED
ROTARY TRANSFORMERS, housed in
metal case 8} x 6 x 43in. Input 12v. 2.5 amps.
Output 220v. D.C. 60 ma. Price 40/- each.

2 ENGLISH ELECTRIC IGNITION
TESTERS, ex Air Min. Ref No. 5G/417
Model U.E.D. Takes supply of vehicle under
test of 6/12/24v. D.C. or 230v. A.C. mains
supply. Price each, less Harness £23/10/-.
Carr. paid.

STAINLESS STEEL AERIAL WIRE,
Gauge 7/015 in 1600 foot reel. Price 40/- per

reel.

RECEIVER OUTPUT LIMITERS Type
No. | Ref. 10AM0520, fitted 4 pencil recti-
fiers, switch, phone jack and plug, in metal
case size 31 X 4f x 13. Price 14/ each. Post
paid.

U.S. ARMY TYPE BD/71 TELEPHONE
SWITCHBOARDS, 6 line connection,
fitted in case 18 x 10 x 14in. Price £6/10/-
each.

MINIATURE IMPULSE MOTORS made
by ‘“ Gents,”” size 3 x 2 x l%in. Suitable for
operating models, switches, etc. Operates on
4/6 volts A.C./D.C. and is very powerful for
its size. Price 8/6 each. Post paid.
SANTON SWITCH-BOXES type E. Ref.
5c2468. Fitted three Santon switches and
fuse box. All housed in one unit, size approx.
14 x 10 x 3in. Price 22/6 each.
TURNBULLELEC.,CO.U.S.A,,MULTI-
BREAKER SWITCHES, 115/230v. A.C,
70/100 amp. Max. fitted in metal cases 13 x

9% x 33in. Packed in original cartons. Price
27/6 each. Carr. paid.
SEIZIUM SELENJUM RECTIFIERS.

250v. 120 ma. Price 9/= each.

10,000 G.P.O. type 3,000 and 600 relays,

assorted contacts and coils. Siemens High

Speed Relays, Uniselectors, Telephone Keys,

Handsets, etc.

Apply for ful Mailing Lists, Price 6d.

each.

An assortment of various Ex-W.D. Radar

and Radio Equipment, Relays, Power Packs,
available to callers only.

UPREME RADIO, 746b. Romford Rd.. Manor
Park, London, E.12. Tel. Ilf. 1260. Est.
17 years.
BARGAIN line in mains trans. by * Parmeko.”
Universal fixing, primary tapped = 0-200-220-
240v, sec. 290-0-290v, 80M/A. 6.3v 3amp and
6,3y tapped at 4v 2amp, with screen: our price
14/11 ea. plus 1/- post/packing
SMALL vol/controls with l/spindle and d/o
switch, lmeg or lpmeg, 3/- €a.
STANDARD vol/controls with 1/spindle and s/o
switch, 2 meg, ohms. 25K ohms. 10K
ohms and 5K ohms, 2/3.
SPECIAL bargain line in v/controls, {,meg with
Yin spindle. lin dis., 1/- ea.
3MEG carbon vol/controls, 7l%d ea.
SEASONAL bargain!! Manufacturer’s surplus
a.c. mains amplifiers. 4watts output. complete
with 10in m/eng. speaker, supplied with leads
and fitted with p/u sockets, all tested before
dispatch, ideal for records: our price, £5/15 inc.
pack/post.
VERY popular line, Westinghouse type metal
rec., 250v R.M.S.. 65m/a. 5/6 ea.: L.T. heater
trans.. 0-200-230v, 6.3v at 1.5amD or 4v typs at

2amp, 6/9 ea.
TELEVISION rectifiers ** Sentercell ** type.
K3/40. 3.2K/v. 7/6 ea.; K3/45. 3.6K/v, 8/2 ea..

K3/50, 4K/v. 8/8 ea.; K3/100. 8K/v, 14/8 ea.
S.T.C. metal rectifiers, R.M.1, 3/11 ea.; R.M.2.
4/3 ea.; R.M.4, 18/- ea.

P.M. speakers, 2-3ohm v/coil, all less trans.,
5in. 10/6 ea.; 6lin, 12/11 ea.. 8in. 13/11 ea.:
10in. 18/11 ea.

T.R.F. dual/wave coils for L/M wave. with
circuit. 6/6 pair. .

1.5 with 6 various }4w resistors, one P/F
cond. and WX6 Westector, 1/~ ea.; twin
balanced 80ohms feeder for television, 4d

ard,
ELECTROLYTIC cond.. 8mid 500v tag end.
tub/cardboard, 2/- ea.
METAL can type electrolytic cond.. 64+120mfd.
350v, 425y surge. 12/6 ea.; 16+32mid. 350v.
379 ea., 8mfd. 500v. 2/9 ea.. 16+8mfd. 450v,
small type. 4/11 ea.
CARDBOARD wire-end bias_cond. 50mid, 50v.
94 ea.; 50mfd, 12v. 9d ea.: 25mfd. 25v, 1/- ea.
MANY other bargain radio and television com-
ponent lines in stock. Terms. ¢.w.0.. no c.0.4d.
Send 9d extra for postage orders under £5.
Sihbd s.a.e. all enquiries and list. (0021
OUTHERN RADIO SUPPLY Ltd.. 11. Little
) Newport Street. London. Ww.C.2. See our
displayed advertisement, page 126. [0016
G.E.C. 7-watt VHF mobile transmitter/re-
ceivers, complete with 12y rotary power pack
80.9. 81.1, 81.3 mc/s. new; £37/10 each.
I,H.P. 110/250v A.C. repulsion motors, 1,000/
1450 r.p.m., by Century and Neco; £5 each.
DENCO D.C.R.19 receiver, £30; G.
channel V.H.F transmitter/receiver, 9
No. B.R.T.600: special offer semi-shrouded
mans trans. 250/0/250 60ma. Sv. 2amp. 6.3v.
4amp, 13/3 each: communication receivers in
stock, Hammerlung Super Pro. H.R.O. Seniors,
C.R.100, A.R.88D., A.R.88L.F.. etc.. all in per-
fect order; R.1155 receivers in new condition,
your enquirles are invited for rotary convertors
and electric mofors, most sizes and Ly?e avail-
able from stock; special clearance O F.H.P.
electric motors, 35/-, 110v 250v a.c.
UNIVERSAL a.c./d.c. motors. suitable for sew-
ing machines, 40/- each; 12v-15v a.c./d.c. motors
with extended spindle, suitable for models. etc..
9/3; 20 watt P.A. rack mounting amplifier, new
and complete, with heavy duty a.c. power pack.
200/250v, PX25 P.P. output, £5/10. less vzlves:
new moving coil microphones, hand type, heavy
uty and complete with 12yd screened cable,
;. 20ft telescopic tubular T/V mast, 18/6
large selection of test equipment: multi-
ran§e meters, valve testers, signal generators.
oscilloscopes, bridge meggers and meggers. etc..
all at reasonable prices; nd bearing prismatic
compasses. perfect. 45/~ each; very large stocks
of transmitting valves, Klystron. of all types:
send us your requirements; special offer of new.
not ex-w.D., mains transformer, semi-shrouded
200/250v tapped primary, 250-0-250, 100ma, 5v
Zamp. 6v damp. 21/6 each; large stocks of L.T.
transformers, special sizes and ratings wound to
soecification; auto-record changers in stock from
£13/2/6 to £18/10; switchboard mounting volt
meters, ampmeters, various ranges a.c. and
d.c. avallable =t cheap prices to clear; large
stocks of enamelled wire, 18 and 20 s.w.g.
D.S.G. Special offer. H.R.O. coils, 48-96 m/s and
1807430 k/s. 45/~ each. quantity of litz and nickel
chrome wire available: type 74 indicator units.

per

complete with tube, as new, £6 each; Halli«
crafter Super Skyrider £X28 in stock; Ever-
shed 3 1 e.d.c. rotary

bridge megger. 500v 1lhkw 39
converter, 220 d.c./2 a.c., complete with
Igranic starter,’ £28; large selection of Ameri-
can Pyranch high-voltage working condensers.
5m/a meter rectifiers. 6/3 ea.
HAMMERLUND B.C. 779B. perfect order. rack
mounting. £42/10; Q-Max. Q-5/10 receiver. new
£38; prices do not include postage. X .
D.S.T. 100 receivers. perfect. £26; Celestion 12in
P.M. Speakers. heavy magnets, £5/10,
SERVICE RADIO SPARES. 4, Lisle St.. wW.C2.
Gerrard 1734, (o188
ORRIS, 89. Tottenham Court Rd.. W.1.
(near Goodge St. Stn.). "
MIDGET radios. sensational offer! * Cadet
A.Ca/-DACA mains portables, ivory plastic with
handle, magnificent tone and volume. guaran-
teed complete, ready to play; £6/19/6.
ALL-WAVE superhet midget. world-famed
meker. ivory plastic: £9/19/6 guaranteed,
VALVES: . VR108 (SP13C). 3/11; VT171 (DK92).
VT172 (DAF91). VT173 (DF91). VT174 (DL92),
11/6; VU39 (MU12/14), 9/6; CV509 (6V6), 10/6;
500 other types available: s.a.e. for lists: trade
enquiries invited; 9-6 week-days. 9-1 Satur[d(?z\%sj ]
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CEESART

LTD.
METAL RECTIFIERS.
Volts Amps Price
230 14 Flwavef4 0 @
230 3 3 £l 1o 0
165 4 , f8.0 @
110 ! wOEL T b
50 4 X 1% &
24 10 . 4 9 @
24 i o ELIS @
24 1 w Bl 50
24 | . I3 &
12 10 « £ 0 @
12 & i ELCECD
12 4 ; In &
12 Iy i & &
12 H I 12
12 I 4 T &
6 | o 7 4
RMI1-125v, 60mA. H/wave 4 &
RM2-125v. 80mA . 50
RM3-125v. 100mA it & 0
RM4.250v. 250mA. o g &
GEE4-250v. 250mA, f I &
K3/200 5.2kV. L, o 1kl
K3/160 4.1kV. T, . £ 1 &
K3/100 2.6kV. - i 4 &
K3/50 1.3kV. s L B B
K3/45 1.2kV. tmA, N B-1
K3/40 1K. I s 7 ob
K325 655V. 2 | 54
J50-400v. imhA i L]
J250v. pE 1Y % 38
36 EHT 25 W'house 2. : 13 &
36 EHT 35 " Ima W 17T &
36 EHT 40 0 Lmide w CEL 0D
36 EHT 45 0 Frnd, R 7 S S
36 EHT 50 o 1ma, ., El & D
36EHT 100 M LA, w EL B
U.S.A. ARGOS RECTIFYING BULBS,

2 v. Filament, at 7.5 to 100 v., at 6 amps 15/-.
G.E.C. CIRCUIT BREAKER (ELF).
2 amps. 250 v, 12/6.

TRANSFORMERS. 230 v. AC. to |1,
11.5, 12, 12.6 v.at 70amps, £3/7/6. 230 v. A.C.
to 13, 13.5, 14, 15v. at 60 amps. £3/7/6.
VARIABLE RHEOSTATS. 152 ohms at
2 amps., £1j2/6 ; 7.5 ohms at 4 amps, 12/6 ;
5.3 ohms at 8 amps., 18/6.

MANSBRIDGE CONDENSERS. 2 mfd.,
4,000 v, working, 15/- ; 40 mfd. 400 v. working
£1 ; 100 mfd., 150 v. working, £,
PRE-SELECTOR UNIT. 32 way, Type B,
Ref. No. 5D/1064, 30/-.

PRE-PURCHASE TAX SPEAKERS BY
LEADING BRITISH MANUFACTUR-
ERS. 12in. P.M. 3 ohms, £2/15/-; 10in,
P.M. 3 ohms, £1/3/6 ; 6in. P.M. 3 ohms, 14/¢ ;
Sin. P.M. 3 ohms, 12/6; 23" P.M. 3 ohms. 12/6.
CERAMIC BASESfor 813and 803’s 9/6 each
CATHODE RAY TUBES. VCR 138
Screen and Base, 40/-; VCR 139A, 35/-;
38PI1, 25/-; 3FP7, 25/-.

R1155 RECEIVER. In perfect condition in
original transit case. Each instrument tested
under correct working condition before
despatch. £9/19/6.  Suitable power unit
with built-in output stage. £3/10/-. Carriage
1155, 10/-; Power unit, 7/6.

ROTARY CONVERTERS. 12 v. D.C.
inputto230v. A.C.,50cycles output. Approx.
150 watt. Complete in wooden carrying case,
containing voltage control, sliding resistor,
mains switch, input and output sockets.
Ex-Govt., in perfect order. £9, carriage paid.
Also 24 v. D.C. to 240 v. A.C., 120 watts, in
original transit case, 95/«, carriage S/-. Ex-
Govt., in perfect order.

ALUMINIUM SHEET. Undrilled 16s.w.g
Sizes available : 12in. x 12in., 24in, x 12in,
24in. x 24in., 24in. x 36in., 5/- per sq. ft.
LANE TAPE TABLE MK2. The latest type
with 3 motors, 200/250 v A.C., 50 cycles.
Price £16/10/- carriage paid. Leaflets on
application.

MAGNETIC RECORDING TAPES. Emi-
tape, type H60. and 65A. 1,200ft. at 35/~
Scotch Boy. type MCI-I11, 1,200ft. ac 35/- ;
G.E.C., type “* A" 1,200fc., at 30/-; spare
spools, 4/-; E.M.L jointing compound, 4/

per bottle.
Terms. C.W.0., C.O0.D. or pro-forma
invoice. Orders under 20/-. please add

1/6 p.p. unless otherwise stated. Special

quotation for overseas buyers.

15 LITTLE NEWPORT ST,
LONDON, W.C2

GERrard 6794/1453
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WIRELESS WORLD

—TUNERS—

2 [MPORTANT NEW MODELS

S] []G A 10 valve High Quality Complete Radio-

Gram chassis. Using well known S5 R.F.
Feeder wicth Variable selectivity. The
Audio section has P-P8 Watt output.
Three stage negative feed back. Bass and

Treble controls. On two chassis for ease
of installation. Gram input 40 m/v
suitable for all P-Ups Magnetic or
Crystal.  £30, plus P.T.

9 Band (6 Electrical band spread) with
R.F. F.C. 2 L.F, Delayed Amplified A.v.C.
Variable Selectivity. Fly Wheel Tuning.
Tropicalised. Suitable for use with any
High Quality Amplifier.

S6BS

Standard Range of Feeder Units also available.

C. T. CHAPMAN (Reproducers) LTD.
RILEY WKS., RILEY ST., CHELSEA, S.W.I0
FLAxman 4577/8
Export Enquiries Invited

OFFER

> NEW YEAR

{BARGAINS

INDICATOR UNIT TYPE 62A
Containing VCR97 with Mu-metal Screen.
12 EF50, 4 VR65, 3 VR92, 2 VRS54, etc.
All  Brand New. In Transic Cases,
£5/10/0 each

TRANS/RECEIVER TYPE 1196. Com-
plete with 9 valves and 24 volt rotary
converter. Brand new. 3 Units mounted
together, £3.

RECEIVER TYPE 1132A. Coverage
100-125 Mjcs. Complete with 10 valves.
Every set brand new in Transit Case.

Price £4.

SPECIAL OFFER VR9ls, removed
from new equipment. Every valve
guaranteed. 4 for £1.

POWER UNIT TYPE 285. 230 volt
50 cycle, I8in. x I2in. x B4in. With
3 Transformers, output |. 450-0-450
volt 175 mfa. 5 v.-3 amp. 2 6.3 volt.
6 amp. 6.3-6 amp, 6.3-6 amp. 3. 1650

5 m/a. 2 volt 2.5 amp. Two heavy
2 Condensers | mfd. 2,500
volt working. 2-10 mfd. 450 volt
1.4 mf. 1,000 volt, resistors, etc.
3 wvalves, 5U4G, VUI20, EF50. The
Unit you have waited for, all new in
Transit Case, £4.

ALL PRICES INCLUDE CARRIAGE SCOTLAND
AND ENGLAND.

M.& J. PEARSON

263 GALLOWGATE, GLASGOW, C.4

volt
Chokes

RADIO UNLIMITED, Elm Rd.. London, E.17.

SELECTED bargains: Minjature 3.wave coil-
packs with circult, 32/6; r.M, spkrs., 3in 11/6.
5in 12/6, 6in _12/6, 10in 19/6, stnd. o/trans..

3/11, p/pull, 5/4; malns trans., 3oU-0-35U, 6v,
ov, 4v, 4v, 8Uma, 22/6; t colis, w/reac.,
5/9 pr.; stnd. 465 kc/s I rans.,, 9/6 pair;
X/tal diodes,” Wrcire,, 3/%;" droppers, .2 and
.3, 4/6; vo.ume entrls., all vawues, 3/-; SP/
sw, 4/3; special omer, 500K, l10UK, 4YK., Dp/

sW, 4/6, electroivtics, fresn stock, 450 vw 8mf,
2/-. 16 3/-, 8X8 3/-, 8 5
32X32 5/3, 500 vw, 8mf 2/6, 16 3/9. 32 4/9.
8X8 4/-; bias, 25/25 1/6. 50/50 1/9; new list,
1ld. stamp.
RADIO UNLIMITED, Elm Rd.. London, E.17.
Tel. Key 4813, L0062
AGSLIPS at 1/10 to 1/20 of list prices,
huge stocks, please state requirements.
K. LOGAN, Westalley, Hitchin, Herts. - 10233
SEE our displayed advertisement on page 110
for surplus bargamns.—Radio Exchange,
Bedford. 10u12
NOTICES
BR}}"(I)%H SOUND RECORDING ASSOCIA-

MEMBERSHIP is
saged or interested
recording and

essential to all actively en-
m really high quality sound
reproduction and is world wide.
Fees are most reasonaple and benefits consider.
able.  First-class programmes ot tectures and
demonstrations have been arranged for the
1952-53 season and the new Nortnern Centre,
meeting in Manchester, is making very good
brogress. The Portsmouth Centre is now well
estanlished. Intormation may be obtained from
the Membership Secretary, H. King, 48. Mount
View Rd.. North Chngford, London, E.J4,
Engiand. [0119
CABINETS

ALNUT  radiogram  cabinets;

A details.—
Cabpinetware, la, Heyes St.,

Blackpurn.

) ) L0091
ALNUT radiogram cabinets stamp details.
—E. Wisker. 501, Hale End Rd.. Highams

Park. E4. . 942/

WALNUT radiogram and television cabinets,
soundly constructed, stamp detalls.—R.

Shaw, 69, Fairlop Rd., Leytonstone, E.11,

{8897
WANTED. EXCHANGE, ETGC. 8
ANTED.

BC610 Hallicrafters, also spares; RCA ET 4336
series with spares; BC348 receivers, also TCS6,
TCS12 and components.
McELROY ADAMS MFG., GROUP, Ltd., a6,
Greyhound Rd, w.6. Tel. Fulham 1138-9. [0194
ANTED, receivers A.P.R.4, also I'N. le, 17,
18, 19, etc., and any radio test gear.
LESLIE DIXON & Co., 214, Queenstown Rd.,
Battersea, S.w.8. Macaulay 2159, [0176
WANTED. 2 R.I. micrion inductance coils,—
Deadman, 6, Aningdon Rd., Kensington, W.8

19410
ALVES, type 813 (R.C.A.), urgently re-
quired by manutfacturing concern.—Box

1642, ) 18892
WANTED. general purpose coil winder, wave
winder, motor and accessories; details to--
Box 4098, ) 9425
AN I'ED, quantity valves, type 805 anu
866A, 805 must be either R.C.A. or G.E.
manufacture.—Box 8783, {8765
WANTED. RCA 4331 transmitters.—P.C.A.
Radio, Cambridge Grove. Hammersmith
W.6. Tel. Riverside 3279. 93
WANTED. Cossor oscilloscopes. tvbe 339 or
3339. state condition and m'lce.~R1]tson.

Red L:on House. Hexham. 9394
ANTED. second-hand Ferroaraph tape re-
cording machine.—A. O. Watkih, 116, Short-

mead St.. Biggleswade. Beds. 19395

155N, Eddystones, marine receivers, any
Marconi__transmitters, TV5, etc.—Marina
Radio Co.. 233, Wood Lane, London, W.12.

[9435
ANTED, laboratory test equipment, inclua-
Y ing standard signal generator, watt meter.
oscilloscope, bridges. recorders; send price and
details to:
HATFIELD INSTRUMENTS. 175, Uxbridge Rd..
Hanwell. W.7. Tel. Ealing 0779. (0037
WANTED. HRO coils, Rxs. etc.. A.R.88s.
BC348s . etc.—Details to R.T. & I.
Service, 254. Grove Green Rd., London. E.11.
Ley. 4986. {0163
ANIED set manufacturers’ or ex-Gove.n
ment radio equipment, large or small quan-
tities of valves., electrolytics, speakers. meters.
also components,
LOWE BROS., 199. Mile End Rd.. Londun, E.1
Ste. 2579. 16554
ANTED. VCRI39. a tube holder and screen
in indicator tvpe 87. reference 10QB/176.

with or without tube.—R.E.P. Ltd.. 33, Much
Park St.. Coventrv . 9367
ANTED.—EC-610 Hallicrafters. R.C.A. &T-
4336 transmitters, 5X-28. AR-88, 6-27

H.R.P._ receivers and spare parts for above; best
prices —P.C.A. Radio. The Arches, Cambridge
Grove, W.6. 10031
CR 536 Handie Talkie (also known as BC
611 transmitter receiver) spare parts
wanted, including cases, top and bottom lids.
microphones. earphones. crvstals and coils.—
Details t0 Box 3520. [¢.323
HAM RADIO Co. pay highest prices 1n

the trade for all American equipment, in
cluding test sets. transmitters, receivers. tele-
printing gear. etc.—Tel. transfer charge, Man-
chester. Deansgate 5387. o228
WE purchase all types of domestic or ex-
Government radio receivers and equipment;

send full details or call and collect cash; large
or small guantities.—Walton's Wireless Stores.
48. Stafford St.. Wolverhampton. 701186

a -
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EX-GOVERNMENT BARGAINS! |

Indicator Unit Boxes. Suitable for 139A
cathode ray cube. Complete with chassis
these have been stripped of components,
but are ideal for oscilloscopes, etc. Chassis
I x 6 x 3in. Cover |l x 6 x 6in. which also
contains a glass panel in front 3in. square.
Price 2/6. Ditto but with 2 potenttometers, |

resistances and condensers, etc. Price 4/6,
postage 2/- each.
VCR 97 Tubes. Special offer. Brand new

tn makers' cartons, price 25/-, postage 2/6.
We cannot repeat at this price.
Scanners Type 83. |10AB/8022, Containing
antenna, reflector 15in. dia. covered with
Perspex dome. I8in. dia,, 24V drive motor,posi-
tion transmitter motor, relay and suppressor
gear. Brand new in crate £3/10;~. Carriage
10/-, Ditto with no Perspex dome, store
soiled 35/-. Carriage 10)..

Meters. 0-100 m.a. in black bakelite oblong
case, brand new and boxed 2jin. dia. scale,
price 12/6. Postage 1/6.

Submersible Pumps. Brand new, 24V 120
g.p.h., 20fc. lift. Price 50,-. Postage 2/6. Ideal
for wells, boats, garden fountains, etc.

Sound Power Telephone Sets. Similar
to G.P.O. type hand sets complete with
buzzer, pushes, etc. No batteries required
for transmission. Price 30/~ per set. Post 2/-.
R.F.24's. Modified to 27. Complete with
three SP6| valves. Price 21/6. Postage 2/-,
Murmetal Screens for VCR138. 3/6. Post 6d,
Morse Code Tape Recorders. These
are Ex-G.P.O. Telegraph Receivers for re-
cording Morse Code in ink on a half-inch
paper tape. They have a clockwork motor
which runs at varying speeds, according to
setting of instrument, for approximately
quarter to half an hour. Used, but in brand
new condition, Price 50 .. Carriage 7/6.
Our new list, No, 9, containing over 400
ex-Government items, is now available,
price 6d. inland, 1/6 Overseas Air Mail.

A . T & SALLIS
93 North Road, Brighton, Sussex.
Phone : Brighton 25806

. WILCO ELECTRONICS

MAGNETIC TAPE RECORDING.
‘“Motek ’' tape deck, with 3 motors, fast
forward and rewind, high impedance record/
playback and erase heads. A really first-class
job at £15/15/-, Postand pckg., 5/-. ** Motek '’
Rjplay or erase heads 39/6, oscillator coils,
with circuit 8/6. * Emitape,’" 1,200ft. 35/-,
spare reels, 4/-. Post extra.
MICROPHONES. Moving coil, Dynamic.
American make. Electro voice model 600C
with transformer. Can be held neatly in palm
of hand. £6/6/-.

MAINS TRANSFORMERS. Primary 230v.,
Secondary 350-0-350v., 80 m/A. 6.3v. |A.;
6.3v. .5A. and Sv. 2A. Tapped Primary
Surface mounting. 2l/-. Post |/6.
CHOKES. LFIOH. 80 m/A. 7/6. Post I/-.
POTENTIOMETERS. Wire wound,
sulated.  300Q2; 500Q2; IKQ; 25KO;
SKQ ; 25KQ; S0KQ ; 100KQ; 4/6 each.
S0K+ 50K ohms 4 watt 7/6 each.

RECEIVER RI355. As specified for
“Inexpensive  Television."” In  original
packing, as new. Complete with all valves,
38/6, carriage 7/6.

EF50 VALVES. Red Sylvanian, or British
guaranteed unused, 7/6 post 6d.
RESISTANCE MATS.—Make ideal heating
mats for Aquariums, Photographic solutions,
Print dryers, etc. Mains voltage. Black Heat,
size 10in. x 6in. Price 2/6, post free.

SLOW MOTION DIAL. With Vernier,
200-1 Reduction, front of panel mounting,
6in. dia,, calibrated 0-100. 5/6 each, post |/-.
BATTERY CHARGER. Type 42 A. Input
230 v. A.C. Qutput 6 or 12 v. 4 amps.
In black crackle case with fuses, switch and
mater. £5/5/-, carriage paid.

MOVING COIL METERS. 2{in. Flush
Rectifier type. Scaled 0/100 volts A.C.
resistance 100 K >hms. A very useful meter
with a | Milliamp movement, 30/, post free.
These are just a few of the items in our
stocks. Send 6d. .in stamps for com-
prehensive list giving full details of
Potentiometers, Condensers, Resistors,
Switches, etc., ete. .

204 LOWER ADDISCOMBE RD., CROYDON,
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ALPHA OFFERS

MAINS TRANSFORMERS

MTI PRIMARY, 200-220-240 v. SECOND-
ARIES, 250-0-250 v. 80 mA, 0-4 v.; 5 a.-
63 v.: 42 0-4v.-5v,.2a, 176 each. MT2
as above, but with 350-0-350 H.T. winding,
17/6 each.

AUTO TRANSFORMER
0-10-120-200-230-250 v. 100 watts, 17/6 each.
MT3 PRIMARY, 200-220-240 v. SECOND-
ARIES, 30 v. 2 amp. with tappings at 3 v.,
4v,5v.,6v.,8v.,9v., 10v., 12v, I5v,
18 v., 20 v., 24 v. 17/6 each. Post on all Trans-
formers 1/6.

COLLARO AC37 RECORDING
MOTOR
Variable speed 0-100 r.p.m.. 100/125 v.,
200/250 v. Spindle {in., 32/6 each.
Post /6.

METAL RECTIFIERS

12 v. § amp., 1/6 each. 2 to 6 v. | amp..
3/~ each. 250 v. 45 m,A, 6'9 each, 250 v.
75 mA, 7/6 each. 12 v. 5 amp., 18/6 each.
14D36, 8/6 each,

CHOKES

Large type 5 H 250 mA, 8/6 each.
type 10 H 250() 45 mA, 2/6 each.
type 120 mA, 5/- each.

ALLADIN COIL FORMERS
4in. and $in. with Iron core slugs, 9d. each.

Midget
Standard

TRUVOX
Heavy duty 12in, P.M. Speaker, 150,
£6/10/- each. Carriage 3/-.

INDICATOR UNIT
Type 233—complete with || valves and VCR97
i7r;6good condition. Price 72/6 each. Carriage

SURPLUS GEAR
Parts dismantled, etc., from Govt. surplus

included in each parcel. Condensers,
Resistors, Vol. Controls, Chokes, Trans-
formers, etc. A Great Bargain. 10/- ea.
Parcel.

WIRE WOUND VOL. CONTROLS
50Q,200Q, 10 KQ, 20 K, 25 KQ,

50 KQ . o 2/- ea.
400 O, | KQ,
300Q2,50¢ 2/9 ea.

MOULDED MICA CONDENSERS
.01, .00l, .0001, .005, .00027, .008, .0004,

.0005, .0002, .002, .003, 50 pF, 20 pF. All
4/6 doz.

RECTIFIERS RMI 4/-, RM2, 4/9.

** Viewmaster '’ Envelope, Holme Moss
or Kirk O'Shotts, 5/~ each.

METAL CASE CONDENSERS. Wire

ends. .| mfd.350v,,9/-doz. .0l mid.|,000v.,
9/- doz. .02 mfd. 750 v., 7/ doz. .001 mfd.
1000 v., 4/6 doz. .5 mfd. 350 v., 6/- doz.

SPECIAL PURPOSE VALVES

VRI23 (EF8), 7/6 ; 954, 2/9 ; 955, 5/-; 956,
3/3 ea. VRI36, 7/-; YUII1, 4/6; EI1148, 2/-;
VRI50/30, 9/-; VUI20A, 4/-; CV71, 1/-; VT501
(TTI1), 6/6; BL63, 7/6 each. 9001, 6/6; 5002,
7/-; 9003, 6/6; 9004, 6/6; VUI33, 5/6; 6AGS5,
8/6; GU5, 15/-; VRII6, 4/-; EI436, 3/6;
VTIO5, 6/-; PTI5, 13-

SPEAKERS

34in., 13/6; 5in., 12/6; 64in., 13/-; 8in., 17/6;
10 19/6; R.M. Extension Brown Bakelite

case:'39/6 each. 12in. Heavy Duty |5 ohms
Truvox, £6/6/-.

TERMS: Cash with order or C.O.D.
MINIMUM C.O.D. Fee and Postage 2/3.
Full list available, send 3d. in stamps.

MAIL ORDER ONLY

POSTAGE—Please add 6d. to 10/-, |/- to 20/-,
1/6 to 40/-.

ALPHA RADIO SUPPLY CO.

5/6 Vinces Chambers, Victoria Square,
LEEDS, 1

WiIReLESS WORLD

MI1-11220 J or K and Ariel tuning units
| BC939A: Hallicraiters speech amplifiers BC614;
| ‘oners stating quantity and price to P.C.A, Radio,

The Auches, Cambriage Grove, W.6. 1 008G
ANTLD. AN/APR-4 recelver, any units;
any other good cuality U.S. surplus radio

and radar tupes, test sets; laboratory edquip-
ments. etc.; #lve condition and price in first
. letter.—Engineering Associates. 434. Patterson
: Rd., Dayton, 9. Ohio. U.S.A. . [023
lWANTED, good quality communication rxs.,

¥ domestic radios. test equipment, etc., 10D
lpl‘lCES paid; established since 1937.—Miller's

Radio, 38a, Newport Court, 1 min. from Leices-

ter Sq. Tube. Tel. Ger, 4633. Call, write or send.
Hours of business 10-6 p.m. Open all day
Saturday. [9147

ANTED; we will pay 10% more for the
following American equipment; test Sets
with TS prefix. BC221. APR4 receivers, APR4
‘tuning un.ts, BC342, BC312, power units No.

15 and PES8, teleprinter eguipment.—Tel, im-
mediately, transfer charge, Manchester, Deans-
gate 5387. Altham Radio Co. 10227

ANTED, new surpius valves of all descrip-

uons, large or small quantitles, types
| 723A/B, 805, 807, 813, 832. 100th, 250th. 2C40.
2C43, test Instruments receivers, lransmitters.

‘BCGIO, etc., best prices paid.—Write Pype-
Hayes Radio, 606, Kingsbury Rd., Birmngham,
24, (Phone: Erdington 4942.) [8811
‘ ANTED, crystals IN23, CV253, CS3A,
100c 3-pin; tupes 2AP1l, EF30, 807, 825,
6AG7. VRI150/30 2X2. IB24, 723A/B:

6ACT.

\ any 3 cm parts. Cannon plugs, screened sleev-
.ng or mnulti-core Hex up to lin dia., 1155N un-

modified. acoustical amblifier; sale B.B.C, re-

. £12.—33, Abbev Rd.. Grimshy.
E. wanted.—VHF equipment

| TS47AP, TS174U0, T839, TS148/0P,
TSX-4SE, BC221s and any other types; valves.

klystrons, magnetrons 23/AB, receivers.
APR4 and TN-16-17-18 tuning units. RCA.
ARB8s, S27s. SX28s. S27CA and any late types;
microwave equipment or spares; highest bprices
given; please write, call or telephone Gerrard

@
<]
=1
£l
@
Il

8410; prompt attention assured.—Universal
Eiectronics, 27, Lisle St., Leicester Square.
London, C.2. [0219

REPAIRS AND SERVICE
ARMATURE Re-winding Service to the Trade.

| VACUUMS, drills. grinders. hood dryers. dental
motor's, vacuum cleaner armatures replaced from
stock: 24-hour service: everv job guaranteed:
all vacuum cleaner varts, hoses. etc., in stock
for any make.

REGAM ELECTRIC. 95. Park Lane. Leed[s‘ )

0221
MAINS transformers rewound. new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed.
F.M. E IC Co.. Ltd.. Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel. [3(;315153

UR speciality, amplifier repairs.—Send,
Farrant Radio. 70. Crescent Stone-
house. Glos. 19340
REPAIRS.——E.H.T. mains and O.P. trans-
formers. field coils and chokes: also arma-
tures and motors; new transformers designed to
any specification: all work fully guaranteed.

WILLESDEN TRANSFORMER Co., Ltd.. Rear
of 21, Church Lane, Church Rd., N.W.10. Tel.
Willesden 7083. [0076

AINS transtormers rewound or constructed

to any specification; vprompt delivery.—
Bede Transformer Co. L Bedesway. Bede
Trading Estate. Jarrow, 13198
APACITY available for assembly and wiring,
also reconditioning radio transmitter re-
ceiver equipments and units all types. ampli-
fiers, etc.; Southl London area.—Write rg%g}é

3,

LECTRICAL test instruments repaired and
standardised all types British or American.
ammeters. voltmeters, onmmeters. DC/AC multi-
range meters. etc. Meters converted to speci-

fication.
THE ELECTRICAL INSTRUMENT REPAIR
SERVICE. 329. Kiiburn Lane. London. ek
Tel. Lad. 4168. 19175
ALL types of transformers. chokes and field
coils for radio and television, etc.. promptlv
and efficiently rewound or manufactured to
any specification.—Ladbroke Re-wind Service.
Ltd.. 34. Rainham Rd.. Kensal Rise. N.W.Iltg)z.22
LEEVERS RICH MAINTENANCE. Ltd.—Ser-
vice engineers to the recording industry;
under Personal direction of Bernard J. Brown;
modification or repair of all types of audio
equipment and sound recorders.—80, ardour
St., W.l. Gerrard 4161. 10217
24-HOUR service, 6 months’ guarantee, any
transformer; rewind. mains outputs and
i.f.5.. etc.. all types of new trans.. etc.. sup-
plied to specification: business heading or ser-

vice card for trade prices.—Majestic Winding

Co.. 180. Windham Rd.. Bournemouth. [6520

’ MISCELLANEOUS
ETALWORK, all types cabinets. chassis.

| racks. etc.. to your own specifications,
PHILPOTT'S METAL WORKS. Ltd. (G4BL).
| Chapman St.. Loughborough. [0208
ESTINGHOUSE metal rectifler battery
charger, &£10; radiometer valve tester.
bridee. data books. £8.—26. Eastwood Rd.. Ray-
leigh Essex. 19429
OR sale.—One second-hand Marcgni _tele-
graph/telephone equipment type TGS 5014/
‘ CR100/2 complete with_six sets additional fre-
components.-—Detail and inspectign.

quency
Development Corporation, 33
{9200

apply Colonial
| Dover St., W.1.
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TELE-RADIO
(1943) LIMITED
177, EDGWARE RD., LONDON, W.2.

'Phone :

Shop Hours :

PAD. 5606, PAD.

6116,

Mon-Sat, 9 a.m.-6 p.m.

Thursday, 9 a.m.-1 p.m,

LEAK *“ POINT ONE ” AMPLI-
£28

E AMPS.
GARRARD AC/DC 3 Speed
changers =

ALUMINIUM
S.W.G

CHASSIS 18
Four Sided, Riveted Corners—
8in. x 6in. x Zin, e
8in. x 6in. x Iiin_ .
12in. x 6in. x 24in,
14in. x 10in_ x 34in
[7in. x 10in. = 1{in
Steel Chassis, Welded Corners
17in. x 10in. = Jin L i
17in. x 10in. x 3in,

HAYNES TELEVISION COM-
PONENTS—
Full range available including—
T33 Line Transformer FE
T27 Line Trans. with 12 KV
E.H.T. <iivipii
T34 as T27 less rectifiers .
MI7 Medium Freq. 17 KV. E.H.T.
RIOE.H.T. Unit 6/10 KV.
TJ18/5000 E.H.T. Transformer
SKV. e et
G1 Kit of 10 Coil Formers, etc.
G2 Kit of 7 Coil Formers, etc
W2 Coil Winding Tool
+« TELEVISION CIRCUITS,"
4th Edn,

7
£12 12

£26 19

£2 8
£6

£10 0
£6

£4

[
[

E RN R

e

o

o Saae OOoS

OAK SWITCHES

DELIVERY 2/3 DAYS.

WE SPECIALISE IN ASSEMBLING OAK
PAXOLIN AND CERAMIC SWITCHES
TO INDIVIDUAL REQUIREMENTS,

QUOTATIONS BY RETURN OF POST.

ADCOLA SOLDERING IRONS

200{220 v. or 230/250 v.—
Fixed 3/16in. Bit
Detachable 3/16in. Bit

£1 5
£ 13

6
9

ELLISON MAINS TRANSFORMERS

(All upright mounting).
Type MT162. Pri,, 200 v,,220 v.,
240v. Sec.,250-0-250v. 60 mA.,

5v.2a.,63v.3a. 3
Type MI2I. Pri., 200 v., 220 v.,

240v. Sec.,350-0-350v.80mA.,

5v.2a,63v.32 CT. ......... £1 8
Type MTI37, Pri,,220v.,230v,,

240 v, Sec., 250-0-250 v

120 mA., 5v.3a,63v.7a, £1 13
Type MTI190. Pri.,200v., 220 v,,

240 v.  Sec., 350-0-350 v.

120 mA.,5v.52.,6.3v.5a. CT. £2 |
Type DTI99. Pri.,, 210v., 230 v,,

250 v Sec., 350-0-350 v.

120 mA., 0-4-5v. 3.5a,,4v.5a,

C.T.,63v.5a CT.... £2 |
Type SPI71, Pri., 210 v., 230 v,

250 v. Sec., 425-0-425 v. 150

mA.,5v.3a.,63v.4a. CT.... £2 16
Type TV2l, L 210 v. 230 v,

250 v. Sec., 2.5 kv. 5 mA,,

2-0-2v.4a., 4v.2a, £2 8
Type T238. Pri., 200 v., 220 v.

240 v, Sec., 350-0-350 v.

250 mA.,K 0-2-4 v. 2 a,, 0-4-5 v.

3a,63v.6a,4v.8a, £4 10
Type FT51. Pri., 230 v. Sec.,

6.3 v. 1.5 8y | rpvnrmerra—arsie ki i 9
Type Té8. Pri., 210 v., 230 v

250 v. Sec..0-4-6.3 v. 4 a. 19
Type SP70. Pri., 210 v, 230 v

250 v. Sec., 12 v. tapped 6.3 v.

3a, . L . £
ELLISON LF CHOKES
TC75. 30 H.,20 mA., 500 ohms_.. ]
SP76. 10 H. 150 mA., 85 ohms... £l ¥
TC38. 5 H.250 mA,, 50 ohms ... £ %
LF60. 10 H. 60 mA., 400 ohms &
TC37. 10 H. 80 mA., 200 ohms... 12

OVERSEAS ENQUIRIES INVITED
Please allow for postage and packing.

C.W.0. or C.OD.

o D B B
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DIRECT FROM THE
MANUFACTURER

Dulci Radio/Radiogram Chassis

A/C 100-120 & 200-250 YOLTS.
OUTSTANDING VALUE OF NEW PRODUCTION!
Fully Guaranteed

Wi,
Model B. Six Wavebands, I1-115 metres con-
tinuous in 5 ranges (4 BANDSPREAD) and MW

;85-550 )m. ;i?( position Tone Switch (3 radio-
gram.). rice ... V4
Tax Paid i]s 15’0
Model B3. Three Wavebands, Lonz, Medium,
ghort Gram. switching on W/Change switch.
position Tone. Price ...
Tax Paid EIZIIZIO

Both chassis | 1{in. x 7in, x 84in. high, Latest type

valves : 6BE6, 6BA6, 6AT6, 6BWE, 6X4. Flywheel

tuning Negative Feedback over entire audio

section. Engraved knobs,

BUILT TO HIGHEST PERFORMANCE
STANDARD and SPECIFICATION

Cabinet Escutcheon for 9in. x Sin, dial for 4/9 extra
Chassis despatched under Money-Back Guarantee
conditions on receipt of remittance.

Further particulars from :

THE DULCI CO. LTD,,

97 VILLIERS Rd.,, LONDON N.W.2
Tele: Willesden 7778

bad and designers concen-
trated on baffle types, ete.
Mr, Voigt recognised their
error anJ designed for horn
loading. Horn Loaded Voigt
Units were selling by 1929.
Lately the return to horn loading
has become general, but Voigt
Designs Led The Way !

VOIGT PATENTS LTD., LONDON, S.E.26

r In the early *20s Horn Type
l speakers came to be regarded
' as
o

E GERMANIU
RYSTAL DIODE

E Midget Size, 5/16in. x 3/16in.
Wire Ends for Easy Fixing.
4/6 each, postage 2}d.
Technical Details and Selected Types avuilable.

B.T.H. GERMANIUM
CRYSTAL DIODES

Moulded in thermo-setting plastic,
4/6 each, postage 24d.
SILCON DIODES, 3/6. Postage 2}d.
Fixing Brackets 3d. pair,
COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ.
COTTON and SILK COVERED
ost gauges available.
8.A. SCREWS NUTS, WASHERS 1
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
PAXOLIN TYPE COIL

G.E.C. M
CRY S

ERIE AND DUBILIER RESISTORS.
Latest Radio Publications.
SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4

DICTAPHONES 1 mains operated, £7/10; 1
spring operated, £6; both with headphones.

Wax cylinder skimmer. precision job, 50/-, quick

sale.—East Readmv Radio, 1, Rupert St.,

Reading. Tel., [9422
LLSCR] WS Ltd for B.A. screws, nuts.
washels studding,  grub screws,

soldering tags. woodscrews. etc.. plain or nickel
or cadmium plated. one-gross packets or larze
auantities: stamp for lists.—-270a, King St..
Hammersmith. W.6. Riv. 7762. 10225
ECALS. the modern method of marking
panels, controls, etc., in hook form. each
book containing approx. 500 words and abbrevia-
tions. etc.. covering every aspect of electronics.
price 4/9 and 3d postage.—Alexander Equibment,
Ltd., Child's Place. Earls Court. S.W.5. 10243
NGRAVING amateurs and trade could take
the opportunity of enuraving problems in
the future by getting in touch with A.G. En-
gxavm;z 192, Windmill Rd. London, S.W.18.
. 5793. Brass. bronze. erinoid. Perspex dlals;
cne knob’ or repetition egually retained. 10034
COPPER wires enanielled, tinned, Litz, cotton.
silk covered. all gauges: B.A.  screws, nuts,
washers. soldering tags, evelets, ebonite and
laminated bakelite panels. tubes coil formers:
Tufnol rod; headphones, flexes. etc,. latest radio
publications. full range available; list, s.a.e.:
uade supnlxed —Post Radio Supplies, 33, Bourne
London. E.4. [0138
LOUDSPEAKERS P.A. twin moulded horn,
Parmeko Admiralty tyf new, 75/~ each:
Tannoy Military type, 7/6 each Bendix
transmntexs TA-12C, £10 each; recelvers RA-
£10 each; radjo compass receivers, MN-26,
£12/10 Magslip Hunters, 3-inch, 1276 each;
transmitters, 3-inch, 20/- each; Canadian type
58 Walkie-Talkie sets, £15; 5- line switchboards,
terminal boxes, teleprinter keyboard perforators,
re-perforators, morse tape printers, smoothing
units, filters, line carrier units; all in new con-
dition.—R. Gilfillan & Co., 52, South St..
Worthing. Tel. Worthing 8719. {9430
SITUATIONS VACANT
The engagement of persons answering these
advertisements must be made through the local
office of the Ministry of Labour and National
Service. rtc, if the applicant is @ man aged
18-64 Or ¢ woman aged 18-59 inclusive, unless
ne or she or the employer 1s excepted from the
provisions o The Nolification of Vacancies
Order 1952
RESEARCH

A TYNESIDE engineering establishment has
openings tor electronic enpineers on design, de-
velopment and maintenance of electronic Instru-
ments and control gear.

CANDIDATES shuuld have degree or equivalent
and experienc

GIVE full demlls education, expzr.ence. etc.—
Write Box 3734, 19371

ILVER CITY AIRWAYS. Ltd.

INVITE applications for positions as ground

radio engineers from experienced persons keen

to return to the aviation industry,—Blackbushe

Airport, Camberley, Surrey 19331
ROWN Agents for the Colomes.

WIRELESS Station  Superintendent (Tem-
porary) required by the Gold Coast Government
Posts and Telegraphs Devartment for two tours
of 18 to 24 months in the first instance. Com-
mencing salary, according to qualifications and
experience in the consolidated scale £955 rising
to £1.180 a Year. with gratuity of £25 or £37/10
according to salary for each completed period
of three months’ service. Outfit allowance £60,
Liberal leave on full salary, Free passages.
Candidates must possess a Higher National
Certificate in Electrical Engineering or eauiva-
lent. and have had practical experience in two
or more of the following fields: V.H.F. link
systems, H.F, communication network: Fre-
quency_ shift kevmtz and teleprinter mainten-
nd H.F. Direction finding systems:

ance:
Aeronautical navu{atlon aids (ground}: manu-
facture of light engineering equipment. Apply

at once by letter, stating age. full names in
block letters. and full particulars of aualifica-
Llons and experience and mentioning this paper
to the Crown Agents for the Colonies. 4. Mill-
bank., London. S.W.l. «quoting on ietter
M.29100.B. The Crown Agents cannot under-
take to acknowledge all applications and will
communicate only with applicants selected for
further consideration [
ROWN AGENTS FOR THE COLONIES.

RADIO officer required by Nigeria Government
Posts and Telegraphs DeDartment for one tour
of 18-2¢ months in the first instance with
prospect of permanency. Commencing salary in
scale £750 rising to £1.175 a Year (including
expatriation pay). Outfit allowance £6Q. Free
passages for officer and wife and assistance to-
wards cost of children’s passages or their main-
tenance in this country. Liberal leave on full
salary. Candidates must possess a Postmaster-
General’s Certificate in Radio Telegraphy. or
an Air-Operator’s Certificate or an equivalent
Service auahﬂcauo? hey must have a
thorough grounding In I.C.A.O. codes and pro-
cedures and have had recent experience with an
administration or air operating company outside
West Africa in operating wireless and direction
finding ground stations for air services. Aoply
at once by letter. stating age, full names in block
etters, and full particulars of qualifications and
experience. and mentioning this paper to the
Crown Agents for the Colonies. 4. Millbank.
London. S.W.1. quoting on lJetter M.29270.B.
The Crown Agents cannot undertake to acknow-
ledge all applications and will communicate only
with applicants selected for further considera-
tion 19356

R L
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NEW G.E.C., S.T.C. AND “ WESTA-
LITE” SELENIUM RECTIFIERS.
Largest L.T. range in Great Britain.
Latest Current Products. NOT Surplus.

JANUARY’S PRICE LIST

100 v. 2 a., 49,6 ;

S.T. & C. HALF WAVE.

4a.,92/-. Post 1/-.
BRIDGE CONNECTED FULL WAVE
17 v. 1.2 a.. 16,4 ; 1.6 a., 26/- ; 2.5 a.,
3a,30-;4a.,34/6; 5 a.. 37/6, all post free
33v.07a,24/3; | 28/- 1 S a., 45/ ;
a., 51/-; 3 a., 52/-; 62/- 67/- B
all post I/-. 54 v. | a,, 38/6 62/-;
2a., 69/-;3a.,70/-;5a, 93 ;72v I5:
78/-; 2 a., 8l/-; 3 a., 91/-; S a., IZI/-;
100 v. 1.5 a,, 112/-;2a,, 128/-;5 a., 174/-;
all post 12,

BRIDGE CONNECTED HEAVY DUTY
7tin. SQUARE COOLING FINS. 17 v.
6a.,49/6 ; 10 a., 56/- ; post | /6.

BRIDGE CONNECTED HEAVY DUTY
Funnel Cooled, also

73in. SQUARE COOLING FINS. Re-
vised price, same both types. 17 v, 12 a,,
102/-; 20 a., 118/-; 30 a., 164/-; 50 a,
£12/15/-; 33 v. 6 a,, 91

12 a., 168/~ ; 20 a., 188/

10 a., |41/-.7 v. 6 a.,

lOOv 6a.,£11;10a., LII/
“WESTALITE” (BRIDGE), 12-15 v,

27/8 ; 5 a, 31/9;
144/10 ; 24 v.
IO a., 92/7;
a., 51/-;

D.C., 1.2 a., I5/9; 25 a,,
10 a., 54/6 ; "20 a., 99/6 30 a.,

l7.a.|5/9 ZSa 27/8 5 a.,
20 a., 176/2 ; 36 v. 122, 27/8 ;
Sa, 69/|0 ;0o a., 1309 ; post extra

Wholesale and Retail

T. w. PEARGE (Est. 21 Yrs.))

66 GREAT PERCY STREET, LONDON, W.C.1
Off Pentonville Rd. Between King's Crcss and Angel

RADIO & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL.ORDER SERVICE.

“VIEWMASTER " & “TELE-KING" specialists
Easy terms available.
JAMES H. MARTIN & CO.,

FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

ODDIE FASTENERS

FPAT. 507249

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS REQUIREMENTS.

WIDELY USED IN THE RADIO
INDUSTRY.
Hlustrated brochures and other information
will be gladly sent on request.
DEPT, “W.W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tel. : 55883 Cables : Fasteners, Southampton
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High Stab Resistors. 2 Meg. 29 | Watt,
1.2 Meg. 29, § and | Wate, 1.5 Meg. 5%, 3 and
| watt. 29.5 K. 29, | watt, 100 K, 59, ; watt,
150 K. 59, | watt, é- per doz. min. quantity.
Bleeder Resistors. 100 K. 150 watts,
200 ohms 150 watts adjustabie, 800 ohm 153
watts, 350 ohm 40 wates, 40 K. 150 watts,
80 ohm 50 watts, 24 ohm 100 watts, all at
2/ each.

Cossor 3339 Double Beam ’Scopes. Re-
conditioned complete and in working order,
limited number only £35 each.

R.1294 Receiver, complete and in new
condition. Tunable coverage, 300-3,000
Megacycles.

Constant Voltage Transformers. Advance,
Input voltage 190-260 @ 50 cycle, Output
230 volts @ 150 watts, £7/10/-.

Venner Hour Meters, for operation on
200/250 A.C. 50 cycle, synchronous move-
ment, capacity zero-10,000 hours. 62/6 each,
brand new.

Auto Transformers.
watts, 15/6. 1,000 watts, separately wound,
£6/10/-. Ditto, 3,000 watts, £10/10/-.
Relays. All types in stock from 2/6 each,
send us your enquiries.

Welding Transformers. _Input voltage
230 volts 50 cycle, output 13/16 volt, 65/75
amps, 82/6 cach. -

Micro Switches. Large stocks available.
Send us your enquiries.

Mains Transformers. Ex-W.D. Input
voltage 230 volt A.C., output 500 X 500 volt
170 mA, 4 volt 3 amp., 22/6 each.
Smoothing Chokes. Ex-W.D. |5 Henries
275 mA, Resistance 125 ohms, 10/6 each.
Television Coil Formers with iron dust
cores ' Polystrene '’ lin. % %in., single hole
fixing, 6d. each, 5/6 per dozen. Television
Condenscrs |,000pF Midget Moulded Mica
wire ends, 6d. cach, 5/- per dozen.

Dural Masts, Telescopic 15in. to 7ft. 6in.,
2/6 each, ideal for making your own T/V
aerial.

Bendix Command Rotary Transformers.
12 volt input plug in type, output 250 volts
60 mA, 29/6 each.

110-250 volts 100

Pots. |0 K. wire wound 3 watt rating,
1/3 each. Carbon Ditto 10 K. and 100 K.,
9d. each. Min. quantities 2.

RI1155 Receivers. Brand New in sealed
boxes, aerial tested, £11/19/6 each.
Rectifiers, Metal. 850 volts 30 mA. 8/6
each. 10 volt full wave 3 amp., 6/9 each.
12 volt 34 amp., full wave, 16/% each.
Valves. Brand New and Boxed.
4 volt E.H.T. Rectifiers, 2/6 each.
Microamp Meters 0-50, 2in. round flush
mounting, 42/6 each.
B7G Holders. Ceramic with bottom screen,
10/6 per dozen.
H.R.O. 6 Volt Vibrator Power Supply
units Type 686s, brand new, 52/6 each,
Rotary Converters. 24 volt D.C. input,
230 volt A.C. 50 cycle output @ 100 watts,
92/6 each. Ditto 12 volt input, 102/6 each.
A.C. Mains Transformers. 200/250 volt
input, output 45 volt 4 amp., 19/6 each.

Don’t forget your postage,

Open all day Saturday.

G. W. SMITH & CO.

(RADIO) LTD.
3 LISLE STREET, LONDON, W.C2
Telephone : GERrard 8204/9155

YUulll,
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' CROWN AGENTS FOR THE COLONIES.

ASSISTANT signals officer required by the Gov-
ernment of Nigeria for the aviation department
for one tour of 18 to 24 months in the first in-
stance. Commencing salary (including allow-
ances) according to gualifications and experience,
either (a) in scale £750 rising to £1,315 a year.

1 | with the prospect of permanency; or (b) in sca.e

| £807 rising to £1.453 a year, on a temporaly bhas s
with gratuity of £25 for each period of three
months’ satisfactory service. Outfif allowance

. Free passages for ollicer and wife. an
assistance towards cost of children’s passages, or
their maintenance in the United Kingdom.
Liberal leave on full salary. Candidates must be
Associate Members of the Institute of British
Radio Engineers, or possess City and Guilds cer-
tificates in radio cOmmunication, Or technical

| electricity, or a satistactory gass in the Ministry

\ of Civil Aviation Radio Mechanics course.
APPLY at once by letter, stating age. full
names in block letters. and full particulars of

‘quuliﬂcamons and experience, and mentioning

this paper, to the Crown Agents for the Colonies,

4, Millbank, London, S.W.1, quoting on letter
29637.G. = The Crown Agents cannot under-

take to acknowledge all applications and will

communicate only with applicants selected for

further comsideration. (9455

ADMIRALTY.—RO}'AI Naval Scientific Service.

ENGINEERS and Physicists (particularly with
electronics) required for appointments in (a)
Senior Scientific Officer and Scientific Officer
grades (Ref. A246/52A) and (b) Senior Experi-
mental Officer, Experimental Officer and
Assistant Experimental Officer grades (Ref.
A247/52A) _in Experimental Establishments in
London. Portsmouth, Weymouth areas and
Scotland. Candidates, British subjects, for (a)
must possess first- or second-class honours
degree 1n Physics of Engineering, or high pro-
fessional attainments such as corporate mem-
bership of appropriate professional instigution
with suitable experience and responsibility and
for (b) should possess gne of the following
qualifications; University degree in Science, En-
gineering or Mathematics, Graduate member-
ship of appropriate professional institution,
Higher National Certificate, Final certificate of
five-year grouped course in relevant subject at
City & Guilds of London Institute or compar-
able institution, Higher School Certificate with

equivalent qualification. S.5.0.s at least 26
vears of age with at least three years’ approved
experience, London salary scale (men) £750-
£950 per annum; S.0.s at least 21 years £400-
£650; S.E.O.s at least 35 years £780-£1.000;
E.Os at least 26 years £575-£725, A.E.Os at
| least 1715 years £250-£535. Rates for women
and posts in Provinces somewhat lower. Start-
mg salaries above minima may  be granted
according to age and experience. Salaries carry

£500 plus 5% on second £500. All appoint-
ments unestablished (with F.8.8.U. for 8.8.0.
and S.0.) but with some opportunities to com-
pete for established posts. Application iorms,
etc., from M. of L. & N.S. Technical and
Scientific Register (K), Almack House. 26, King

| St.. London, S.W.1. quoting appropriate refer-
ence. 19373
KINGSTON UPON HULL EDUCATION
I AUTHORITY

MUNICIPAL TECHNICAL COLLEGE.
PRINCIPAL: Emlyn Jones, M.Sc., F.R.1.C.
REQUIRED. to commence duty in April, 1953,
Teacher (Assistant Grade B) for Radar and elec-
tronic engineering. Applicants must possess the
Ministry of Transport Radar Maintenance Cer-
tificate  or an equivalent qualification. Con-
siderable practical experience in marine radar
engineering is essential and applicants should
preferably have had teaching experience. The
person appointed will be required to conduct cor-
respondence courses as part of the normal teach-
ing duties.
SALARY: £490X £25—£765 per annum. plus
additions for training and/or graduate quali-
fications. .
‘ FURTHER particulars and application forms. to
be returned within 14 days of the date of this
issue, will be supplied by the Chief Education
l Officer, Guildhall. Kingston upon Hull on receipt
of stamped, addressed. foolscap envelope,
H SSISTANTS (Scientific) required by Govern-
\ ment Department in Eastcote
|

APPLICATIONS are invited from men and
women between the sges of 16 and 25, posses-
sing the equivalent of the General Certificate of
Education or who are competent of reaching this
standard within two years.

A PASS in Maths or Science an advantage.
OLDER candidates may be considered excep-
tionally on the grounds Of experience in an in-
dustrial or technical branch of the Services.

| THE work will be concerned with physics and
electronics applying to communications.
IMMEDIATE appointments will be to un-
established rank but opportunities to compete
for established appointments will be given later.
SALARY (Intermediate)

MEN £198 (age 16) to £379 (age 28).
WSMEN £198 (age 16) to £340 (age 28).

| !

|

WRITE:
ESTABLISHMENT Officer (B.19A1

).
GOVERNMENT Communications Headguarters,
LIME Grove.

EASTCOTE
RUISLIP. [9413
ADI and good rates,

‘ television testers.

l 5-day week.—Ace Radio. Ltd. Tower Rd.

N, W.10. " Wil. 3904, 19127

| EXPERIENCED capstan setter for milling and

| drilling: state age. experience and salary
required.—Box 3815. 19386

WWWW.americanradiohistorv.comm

pay addition of approximately 10% on the first |

HOLLEY’S

' ANNUAL SALE

of Slightly used
'Hi-Fidelity Equipment

| WILLIAMSON Amplifier with T/C

Mathematics or Science as principal subject or |

(6 T SR R —— 19 gns.
SOUND SALES 12-15 wate Ampli-
‘ FICN sl Thle o - st ol - A TS 5T I5 gns.
LEAK RC/PA Tone Control Units

{112 TR PP PRU PPN £310 0
SOUND SALES DX Plus One

Feeder URit .oooviiveiiiinenaeeiinien 14 gns.
GARRARD 3 speed Autochange

Unit £12 10 0
;COLLARO 3 speed Autochanger... £9 19 []
| COMPLETE HI FI RADIOGRAM

Autochange 3 speed, built in Sound
| Sales Equipment £55 0 0
DITTO using Hartley Turner Equip-

[ L1 S PUU PP PRI £75 0 0

Q.U.A.D. Amplificr with T/C Unit... £29 10 0
SEVERAL I2in.L/S UNITS from £4/10/- each.
| SEVERAL FEEDER UNITS by

known makers from.................. . 9 gns.

| BARKER 150 Speaker Unit .. L1610 0
SEVERAL RADIOGRAM

CABINETS from..........oooveniinnns £9 10 0
REFLEX SPEAKER CABINETS

for 10 and [2in. Units from.... . £8 10 0

| SOUNDMIRROR Tape Recorder 55 gns.

| THREE SPEED GRAM MOTORS £5 19 6

l STOP PRESS NEWS

|AT LAST! A real HI-FIDELITY TAPE
| RECORDER. The GRUNDIG 75 gns.
|Call for demonstration, also
GCOODMANS AXIOM 10l 102 8 in.
| Speaker units now in stock.

| Demonstrations from 9.30 a.m.-| p.m., 2-6 p.m
| p.m. Thursday.

««The Firm with After Sales Service”

HOLLEY’S

RADIO STORES
285, CAMBERWELL ROAD,
LONDON, S.E.5

Telephone : RODney 4988

T T S A e, T T i ST oI S
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EXTENSION SPEAKERS. DBrand new 3in. P.M

speakers on latest polished baffle stand with metal
fret (gold sprayed), 19/9. Also iu totally enclosed
cabinetsat 25/9. Post 1/9. Miniature m/c. 'phone
speakers, new, 2/9. Test 6d.

SALVAGE RADIO-GRAM CHASSIS, 5 valve, three
wave. superhet. Iixt. speaker and gram. sockets.
Latestpiutype valves. Enddrivecontrols. £7/17/8-
Also brand new radio-gram chassis, six- and three

wave bands. Stamp for separate leatlet.

AUTO-CHANGERS. Balvage. Take eight 10in. or
12in. records. Famous maker. £5/19/6.

25/1196 SETS. Ideal for short wave reception.
Convert to mains or battery (free drawing). Valves
and some parts removed, but following remain:
4 tuning conds., 32 fixed conds., 28 res., trans.,
switches, v/controls, v/holders. /9, Tost 2/ .

TRANSFORMERS. Bargain offer of stere soiled
Maing T £ 5. New, prayed, guaranteed
for three months. 260-0-60, 80 mA.; 6.3 v., 3 A, ;

and 6.3v.1 A. Tapped 240,210,115 v.9/9. Post2/-.

CONDENSERS. Two
gang 0005 mid. tuning
condensers. All tested.
Bargain vffer at 2/9each.
Poat 9d. Also single tun-
ingcondensers,. 0005 mid
2/9 each. Post 6d.
Electrolytics:
33 mfd., 450 v. D.C..
3/9; 12-12 mfd., 350 v.
D.C., 3/9; 32 mid.
275 v. D.C. 2/9;
8 mfd., 350 v. D.C., 1/9.
CW.0.0r C.O.D. Money back guarantee.
Stamp for complete catalogue.

621, ROMFORD ROAD,
LONDON, E.I2. GRA. 6677

RELAYS try KAYES.

We Build them at competitive prices.

UNIVERSAL ENGINEERING CO.
(Subsidiary)
11, ST. ANNS ROAD, HARROW, Middiesex.
Telephone: HARrow 1432,

jolofalalalabatatabotatael
DE LUXE X

v
CHASSIS

FACTORY
BUILT
SUPERHET &
s CIRCUIT. %
Any Freguency. *

X2 4 2 2 24

?: AC/DC. 9 kV.
* i - | E.H.T. Alum-
* -k | inised Tube.
* 8 ! 1952 Glass
* Valves, 12~
* or 15.7
* L PRICES
* FROM
* £54.
: Ready for Use.
* Guarauteed 12 months and immediately available.
* Also in beautitully made Walnut, Table or Console
Cabinets.  §.A.£. pleuse tor full details of six
* models.
: NEW TELEVISION OF QUALITY
Est
X CINESMITH PRODUCTS 5,
* BRITANNIC WORKS, REGENT ST
*BARNSLEY. 'Phone: 4445.
e e ek dek -

SA S. ELECTRONICS, Ltd., invite applications
| for the following vacancies:—
(1) JUNIOR test engineers who have completed
N.S. Technical background, minimum qualifica-
tion O.N.C.
(2) FOREMAN for small transformer shop, to
take charge production and tesung. )
(3) WIREMAN capable ¢! worsing from dia-
gram to P.O. and similar stanaards.
APPLY, giving tull details salary, etc., to Byron
Rd.. Harrow, Middx. (9444
INISTRY OF SUPPLY has vacancies at
R.A.F. Signals Estaoushment to assist in
one of following:— .
1. RUISLIP (3 posts). General experimental
work and tests In connection with design of
radio communication and radar systems.
2. MEDMENHAM. (a) (6 posts). Installation
design of airfield communications and landing
air systems. equipment investigations and siting
problems. (b) (1 post). 0
for large radio receiving and transmitting
stations. (¢) (1 post). Design of aerial and
teeder systems. (d) (6 posts). Design deveiop-
ment or test of prototyvpe mobile and portabie
radio and radar installations. (e) (1 post). Re-
construction of a radar landing aid and organi-
zation of associated experimental investigarions.
3. WATTON, Norfolk. Development ot highly
| specialised radio and radar equipment. Mini-
muit qualification H.S.C. (Science) but higher
gualifications in Physics or Electrical Engineer-
ing may be advantage. Experience in duties out-
lined desirable and knowledge R.A.F. Signals
equipment an advantage. Salary according to
age, experience. etc., within ranges. Experi-
mental officer (minimum age 26), £597-£754.
Assistant experimental officer £264 (at age 18
Lo £555. Women somewhat less. Posts are un-
established. Application torms trom M.O.L.N.S..
Technical and Scientitic Reg.ster (K). Almack
House, 26, King St., London, S.W.l, guoting
D.416/52A. Closing date January 12, 1 53f9554

CAPABLE senior and junior eng.neers required
for development work on radio and televi-
s.0n; avnly ny letter with full particulars:
PILOT RADIO, Ltd.. Park Royal Rd.. N'nglgboé
. V. ROE & Co.. Ltd., have a vacancy in
their engineering research department on
interesiing development work for an
ELECTRONIC engineer.
PREFERABLY with knowledge of electronic
| equipment used in vibration testing: some
knowledge of vibration and fatigue an asset.
APPLICANTS for the above post should possess
at éeast Higher National Certificate or equiva-

en

GOOD salary and prospects.

PENSION and life assurance scheme.

APPLY, stating age. qua.ifications and experi-

ence, to

THE Labour Manager. A. V. Roe & Co.,

Greengate. Middleton. Manchesier. | 92°

ENGINEER manager required with experience
in the layout of new works for production

of batch and mass-produced articles connected

with electrical industry.

Ltd..
19251

ence, where modern methods have been em-
ployed for machining and assembly and able to
produce satisfactory results essential: oniy those

| capable of commanding a substantial salary need
apply for the post. which is permanent and pen-
sionable.—Full details of experience and age
should be sent in confidence to Box 3885. 9398
ADIO and television service engineers re-
quired tor Citv radio factory. 5-day week.
staff canteen.-—Apply A. J. Balcombe, Ltd.. 52-
58. Tabernacle St.. London. E.C.2. ~~  [9364
ROGRESS engineer required; familiar with
radar equipment. electronic prototype work
and service specifications: driving licence an
advantage, state age. experience, salary re-
yuired.—Box 38186. 9387

' K. C Ltd.

N 5 5 (Malmesbury Division).
invite applications from electronic engineers
for permanent posts in development laboratories
engaced on long-term projects involving the
following techniques:— .
1. PULSE Generation and Transmission
| 2. SERVO Mechanism.
. CENTRIMETRIC and V.H.F. Systems.
VIDEO and Feedback Amplifiers.
. V.H.F. Transmission and Reception.
6. ELECTRONICS as applied to Atomic Physics.
THERE are vacancies in the Senior Engineer.
Engineers and Junior Grades, Candidates should
have had at least 3 years' industriul experience
in the above types of work, together with
educational qgualitications equivalent  to
| AM,1E.E. examination standard. Commencing
salary and status will be commensurate with
qualifications and experience. Excellent oppor-
tunities for advancement are offered with entry
| Into a pension scheme after a period of service,
-Forms of application may be obtained from
‘gg_l'sonnel Manager, Ekco Works. Malmesbury,
i1rs.

(SR

1 18719
XPERT T/V service engineer wanted for
South Bedfordshire (Dunstable) dealer:

good accommodation provided at reasonable rent
after 3 months’ trial if satisfactory. state salary.
experience: enclose copy references.
CHATTELL. Murphy and Pye Dealer. 40. Hiéh
St. North. Dunstable. Tel. 340. 194G0
WIREMAN required. experienced wiring elec-
tronic egquipment including radar, etc..
must be capable of working direct from theoreti-
cal circuits without supervision, some workshop
experience an advantage.—Box 3688 19365
. NAPIER & SON, Ltd., Luton Airport. Beds.
require electronics laboratory assistant.
familiar with C.R.O. practice, keen on develop-
ment of new techniques for experimental work
on aero engine development and allied projects.
APPLICATIONS stating age. experience and
salary required should be made to the local
| Employment Exchange. 19304

WWWW.americanradiohistorv.comm

Design of installations |

APPLICANTS should have had similar experi- |

'SOUTHERN RADIO’S

'WIRELESS BARGAINS

RECEIVERS. Telesonic 4 valves Battery Portable. Com-
piete with 4 Midget Valves. In metal case 5% 7 x 2in.
Easily convertible to Personal Portable, 40/- including
conversion Sheet.
TRANSMITTER-RECEIVERS (Walkie-Talkie) Type 38
Mark 11. With 5 Valves. Microphone. Headphones, Aerial,
Less Batteries. Guaranteed, £4/15/- Post Paid.
TRANSMITTER-RECEIVERS. Type ‘*18" 6-9 Megs.
Guaranteed Periect, £7/10/-.
RECEIVERS R109 COMPLETE WITH ENCLOSED
SPEAKER, and Vibrator Pack for 6 Volts. 1.8 to 8.5 Mes.
Complete with 8 Valves in Metal Case, £7/15/-, plus 7/6
| carriage.
INDUCTION MOTORS. Shaded Pole A.C. Maina. 120240
Volts 2,800 R.P.M. Ideal for Recorders Models, etc., 23/-
LUFBRA HOLE CUTTERS. For use on Wood, Metal
Plasticetc. Adjustable from fin. to 3}in., 5/9.
THROAT MICROPHONES Complete with Long Lead and
Plug. Magnetie, 4/6.
| PLASTIC TRANSPARENT MAP CASES.
1deal for Charts, Photos Display, ete., 5/8.
STAR IDENTIFIERS with Hydrographic ofiice Mods. A-N
Type, New, in cases, 5/6.
WESTECTORS. Wx6, W112,]/-each.
MARCONI AERIAL FILTER UNITS. Type "“916.” Full
Fixing Instructions. P.O. Specifications, 4/6.
CONTACTOR TIME SWITCHES. 10-hour Movement
2 Impulses per Second. Thermostatic Control. In Sound-
proof cases, 11/, REMOTE CONTROLS for use with
same, 7/6.
VISUAL INDICATORS Type 3(10q4), Containg2 Microamp
Meter Movements. Neons, etc. Easily convertible to very
ellicient M.C. Meters as described in W.W., 11/-.
| RESISTANCES 100 Assorted Values. Wire Euded } to 2
| Watts, 12/6 per 100,

CONDENSERS 100 Assorted Tubular and Mica Condensers

all useful values up to 2Mid., 15/- per 100.

GRAMOPHONE MOTORS. GARRARD INDUCTION.

100/250 Volts A.C. 78 R.P.M., Brand New, £4/17/6.

Full list of Radio Books 23d.
HUNDREDS OF MORE LINES FOR CALLERS.

SOUTHERN RADIO SUPPLY LTD.

ldin. by 10%in°

11, LITTLE NEWPORT STREET, LONDON, W.C.2.
GE Rrard 6653.
|
Repaired Standardised
| THE

ELECTRICAL INSTRUMENT REPAIR SERVICE
329 Kilburn Lane, LONDON, W.9. Tel. LAD 4/68

F.M. FEEDER UNIT

for 87.5—100 mc¢/s
(SEPTEMBER ISSUE)

is Simple & Inexpensive

| SMITHS
~ of EDGWARE ROAD

'can supply the complete set of parts as
| used by the designers, with chassis ready
drilled, for 7O/ = (lessvalvesand diodes).

All  components for their *““Sensitive T.R.F.
Receiver”” (Nov. 1951) still available. Reprint [/-.

Priced component list on receipt of S.A.E.

H. L. SMITH & CO. LTD.
287/289 Edgware Road, London, W.2

Telephone: Paddington 5891
Hours 9 till 6 (Thursday, | o’clock)

Near Edgware Road Stations, Metropolitan & Bakerioo

|
j THE AMOS & JOHNSTONE
|
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Something completely

NEW

in High-Fidelity

AMPLIFIERS

Any good amplifier can produce the most
disappointing results if the input circuit is
notcorrectly matched totheradioor gramo-
phone unit feeding it. Most amplifiers are
made without any knowledge of the other
equipment to be used with them and the
input circuit, therefore, is a compromise
which may or may not result in a satis-
factory performance. The Nusound 8} watt
is not a mass-produced product of thiskind.
The basic circuitry is identical in all models
but the input circuit is designed to indi- |
vidual requirements. The customer tells us

which pick up or feeder units are to be used

(our own or any other good make) and the

amplifier is supplied to ensure the very\

best results possible from the combination.

Nusound 8% watr Quality Amplifier =
PP 6V6—independent Bass and Treble
boost and cut—neg. Feedback—provision
for Radio Feeder Unit—Freq. response
25 to 20,000 c.p.s. = + DB—hum 80DB
down at 6.5 warts—Feedback 14 DB.
Price only £15/17/6, also available with
Remote Control Unit, Price £17/10/-.
|
|

. and something completely

NEW
in High - Fidelity
FEEDERS |

It is generally conceded that the V.H.F. broad- |
casts from the B.B.C.’s Wrotham transmitter
provide the highest quality of sound available to
the listener to-day. Here is a Nusound feeder
unit designed spécifically to take advantage of
this fine source of entertainment. This unit,
with its output of 250 mV., together with A
Quality Amplifier offers a performance to delight
the most discriminating ear. Price £7/19/6.

NUSOUND PRODUCTS LTD.
(Dept. W. 11) WARDOUR ST., LONDON, W.1.
Tel: GERrard 8845

MILLIAMMETERS.
each, post 9d.
SLYDLOK FUSES. 30 amp., new, sample 3/§, post
4d. 3@/~ doz..post11d. BLYDLOK FUSES. 15amp..
new, sample 3/-, 30/- doz., post 11d.

AMPLIFIERS TYPE 1134a. J.ess valves, contain 3
transformern, key switch, etc. 2 v. L.T. 120 M.T.
M:zku good pick-up. New in transit cases, 8/6, post
1

0 to 50 Mjc., 2}in. scale, 8/6

TOGGLE SWITCHES. Ref. No. 5D/331. Single Pole
Clo 7/8 doz., post 61. 72/- gross. post 1/-. 10,000
available,

SIEMENS H/S RELAYS. Twin 37 Ohm coil, new 7/6,
post 6d. Many other relays. P.0.3,000 and P.0.600-
GERMANIUM CRYSTALS. 4/- each, 42/- doz.
TWO-WAVE CRYSTAL SET COILS, including diagram,
28 each, post 3d. 24/- doz., post I~

R.A.F. NAVIGATOR’S PRISMATIC COMPASS. Type
02A. Large wize, new in transit cage. Original cost
£75, our price 50/~ post 2/-.

Also large stock SINGLE PHASE MOTORS, 1/t h.p. ||
to 1 b.p. Send S.A.E. For List.
t. C. NORTHALL
16 Holly Road, Quinton, Birmingham, 32
Retail: 416, High St., Smethwiek. "Phone: WO0O 3166

ence
| il E
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RADIO engineers, marine radio operators and
ex-radar mechanics required for positions as
testers and inspectors: excellent conditions and
good pav: apply in first instant to—Masteradio,
Ltd..oTth—eiorest Trading Estate. Glam 19407

KS manager wahted by light electrical '

. engineers in S.E. London with coil-wind-
ing, machine and assembly shops and employ-
ing 450.—Write, stating age. qualifications. de-
tailed experience and salary expected Box [32658.

9254

NGINEERS and Assistants required in Test
Room for the manufacture and adjnustment
of Precision electrical apparatus; write or apply
in person to—H. Tinsley & Co., Ltd.. Werndee
Hall, Stanger Rd., S. Norwood. London, b

INSPECTOR. used to radio components; apoli-
cants must have high standards and ability
to maintain discipline and improve quality; state
full details of experience. salary required and
salary now received. replies strictly confidentia:.
—Box 4096. 19485
WANTED by Radiomobile Agents, radio
mechanic with thorough knowledge of
stallations and repairs of all radiomobile 1
ceivers;, write giving experience and sa
quired.—Lindsay Bros.. Ltd., 925, High Rd.,
North Finchley, 19448
TECHNICAL assistants required for develop-
ment of electro-mechanical and electronic
instruments (marine). Work involves initial
experiments, seagoing _trials. pre-production
models and factory liaison. Occasional visits
overseas are arranged. . ,
QUALIFICATIONS: Practical, 5 years’ workshop
or drawing office experience. 'Academlc‘ City &
Guilds Telecommunications Final Group Certifi-
cate, or_equivalent. )
APPLY Personnel Dept., Kelvin & Hughes, Ltd.,
Barkingside. Essex. . (9351
HE Research Laboratories of The General
Electric Co.. Ltd.. propose to set up an
organization near Adelaide, South Australia,
for trials and further development of guided
weapon equipment which is at present under
development in this country. .
APPLICATIONS are invited trom men with
qualifications suitable to fill the following

vacancies:—— .
(a) AN engineer to take charge of trials teams.
(b) AN engineer or physicist to take charge of
a laboratory engaged on the development and
use of special test equipment. .

{c) A PHYSICIST or mathematician to take
charge of a small group on the analysis and
assessment of trials results.

CANDIDATES should have an honours degree
or equivalent gualification. For post (a) and
(h) they should have had experience of modern
radar or similar equipment and of supervising
the work of a small number of exper;mental
results is desirable, together with ability to
write clear concise reports and supervise the
work of a small number of asslstants.

THE successful applicants will commence em-
ployment in this country on the work they will
ultimately be doing in Australia. and will be
transferred to

salary re-

that country in due course.
ETAILS of conditions of employment, housing.
passages to Australia, etc.. will be given to
candidates who are selected for interview.
REPLY, quoting reference KTH/AUST. to the
Staff Manager, G.E.C. Stanmore Laboratories,

The Grove, Stanmore Common. Stanmore.
Middlesex. stating age. qualifications and ex-
perience. 19350

ACANCIES exist at the Stanmore Labora-

tories of The General Electric Co.. Ltd,. as
under. Applicants shoud write to the Stafl
Manager, The Grove. Stanmore Common, Stan-
more, Middlesex. quoting the reference against
the vacancy and stating age, qualifications and
experience. . .
i. GRADUATE mechanical engineer is required
for work on light engineering mechanisms of a
reciprocating type; three to five years' experi-
or more is required.—(Ref. SS/WW.1)
NGINEER with Higher National Certificate
in Mechanical Engineering is required with
practical experience of small mechanisms.—
(Ref, SS/WW.2.) o .
iili. SENIOR engineer or physicist with Honours
degree is required for design of system test
equipment Tequired in connection with air-
borne radar; previous experience in the field is
essential; applicants should be between 30 and
35 years of age. -(Ref. SS/RA.1.)
iv. SENIOR assistant is required for
trials and assessment of airborne radar equip-
ment; experience of radar and similar work In
the laboratory and in the air under operational
conditions is essential; candidates must be pre-
pared to travel and work away from the
Lahoratories.—(Ref. SS/LK.1.) . .
v. PHYSICISTS and engineers with Higher
National Certificate or degree are requirec for
electronic circuitry and servo mechanisms and
smaller 6lectro mechanical devices.—(Ref. SS/

JM.1.)
Vi, PHYSICISTS and engineers are required for
the microwave field to work on aerials and
components.—(Ref. SS/AH.1.)
vii, PHYSICISTS and engineers with degrees
and Higher National Certificates are required
for a field trials team and for assessment work
in connection with the trials; candidates must
be prepared to travel and work away from the
Laboratories.—(Ref, S$8/JP.1.) i
viii, ENGINEERS and physicists with Higher
National Certificates are required for the design
of small quantities of transformers for experi-
mental apparatus.—(Ref. SS/NB.2.) i
ix. ENGINEERS and physicists with experience
on magnetic amplifiers or small power electric
motors are also required.—(Ref. SS/NB.3.)
THE! is a vacancy for an engineer (1)5
€O

9348

transistors and

physicist for work on
SS/NB.4.)

cathode valve circuitry.—(Ref.

WWWW americanradiohistorv. comm
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PREMIER

(REGD.) ESTAB. 40 YRS.

RADIO COMPANY

B. H. MORRIS & CO. (RADIO) LTD.

OPEN UNTIL 6 p.m. SATURDAYS
R1132A RECEIVER. Complete with Valves'
£

Plus Pkg. & Carr. '1()/6
Type APN4 RECEIVERS contaming 1

6SN7. 4—6SK7, 1-—-6SA7 1—VRI105
1—6HG, 1—6SL7, 1—5U4G, 3—06B4G,
2—2X2, 1 -68J7 £5.5.0

Plus Fkr, & Carr. 7/t
Type R3136 RADAR RECEIVER UNIT
containing 19 valves, 6—VR65, 2—617C
9—VR116, 3—6Q70, 1—VR54, 1—-VRI137
2—VR136, 1—VRY2 1—HZ4G, the Unit
incorporates an R.F. strip followed by an IF
strip v £5.7.6
Plus Pkg. & Carr. 10/
Type R1155 REGEIVER. Frequency rihye
18,5 mes.—75 Kes. in 5 wave-bands complete
with 10 valves £11.19,6
Plus Pkg. & Carr. 10/
Complete with Power Pack £16.19.6
Plus Pkg. & Carr. 15/
Type R1155 POWER PACK complete
with 6lin. Speaker and 6V6 Output stage
£5.5.0
Plus Pkg. & Carr 5/
Type 1124 RECEIVER with
Range 30 to 40 Mc/s. Contains six new
Valves, 3-0D2, 1-3D2, 1-15D2 (frequency
changer), 1-4D1, 24 ceramic_trimmers, 6
ceramic valve-holders, 6 valve screening
cans, 30 resistors, 1-W/\W Pot. Meter Mica
Tubular and Block Condensers. Ceramic cotl
former, 2 Westector WX 6 and 1 Westector

WX4, 5-way 4.bank switch with long
spindle I.F. transformers, etc. Brand new
in maker’s carton at £1.2.6

Plus Phg. & Carr. 26

Type R3170A REGEIVER, a 16 vaive
VHF Receiver incorporating a 30 mecs
11 strip, 2—CV66, 1—VU39, 2—IA50
1—CV188, 1—VR137, 8—EF50, 1—VU134
£4.2.6

DPlus Pkg. & Carr. /6.

Type TR9H TRANSMITTER/RECEIVER
consists of transmitter type T1396 and
Receiver R1139 in one case. This is a 9
valve battery operated unit covering 4.3
mcs. to 6.6 mes. Crystal controlled, com
plete with valves. Less crystal £2.10.0
Plus Pkg. & Carr. 10/-.

Type R1355 RECEIVER AMPLIFIER
with 5 IF Stages for T.V. conversion. Con
tains 7 VR63's, 1—5U4, 1—VU120, 1—

EA50 £1.19.6
Plus Pkg. & Carr. 10/,
Type RF25 UNITS frequency covered

40-50 mcs. (6-7.5 metres) switched tuning.

5 Pre-set positions complete with 3 VR65’s

£1.5.0

Plus Pkg. & Carr. 2[6.

Type RF26 UNITS. The ideal short-wave

converter for T.V., variable tuning, contains

2—EF54,1—VRI137 £2.19.6

Plus Pke.& Carr. 2/6.

As a special offer we can_supply (he R1355

complete with RF.24 or RF.25 at 59/6, or

with RF.26 al £4.17.0, plus carr.

Type 6L INDIGATOR UNITS complete
with VCRO7, 4—VRY1, 3—VR4

£3.15.0

Dius Plig. & Carr. 7/6.

ROTARY CONVERTER POWER SUPPLY

UNITS. 12 v. D.C. Input 230 v. 30 m/A
Output. Completely smoothed. Complete
with case. e 19/6

Plus Pka. & Carr. 5/-

CALL AND SEE OUR VAST DISPLAY
OF RADIO, AND T.V. COMPONENTS

TERMS OF BUSINESS—
CASH WITH ORDER OR C.0.D.
Piease quote Dept. E.M.

207, EDGWARE RD.
LOND(}?N, W.2

Phones
Ambassador 4033.  Paddington 3271/2,
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RADIO COMPONENTS —

SURPLUS

New and Unused—Trade Offers

doz.

5/-. 100 yds. 3} mm., black, §/-.
bhie, §/9. 100 ydas. Per'braid, black, 3 mm.. per gros
8/-.
Aattened buielectrically sound, 7/@ gross.

4/-; ditto loose, cellophane wrapped, 18/- groas.

4 ohmsg, no taps, 3.59 tapped, 6/9 doz.; 3 doz. 15/-
per gross 48/-.

0.4 ohms, parallel wound, can be 0.8 ochm by sligh
alteration, 8/9each.

8/6 each. Mica moulded 0.004 m?. 1,250 v. wkg.
20/- groas, all perfectinsulation.

ended cartons, 8§/ doz. P.F.
VARIABLE CONDENSERS.
slightly soiled, 6-8/- P.F.,
plue post.
Terms C.W.0. or C.0.D. Full list on request.
See classified columnas for retail offers.

G. A.RYALL,
“UTOPIA,” MAYFIELD ROAD
HERNE BAY, KENT

SWITCHES. All one-hole fixing. Yaxley types,
2 bank, single pole, 6 way double spaced, no stop
switch is drilled for this. 15/~ doz. Smaller type.

3 bank, 2-pole, 6-way, total of five poles only, 15/-

SLEEVING. High voltage ex-Govt. 2 mm., black,
100 yds. 4 mm.

Varnished colton 4 mm. brown, this slightly

TRIMMERS. 25 mm., preset withlocknut, on cera mie,
boxed singly, cellophane wrapped, 30/~ gross, postage

VITREOUS RESISTORS. L.T.types, 23 ohms tapped,

SLIDING RESISTORS on stand, worm drive, 25 amps

CONDENSERS. Upright with feet, 1 mf. 500 v., @/~
doz. 5x3 250 v. N.L, heavy terminals, 4/6. 11x7
260 v. N.I,, oil filled, extra heavy terminals at side

FILTER BOXES. Metalwith fixing bracket, hasswitch,
cond. and res. co-axial input and output, in open

4-gang stralght type,
or perfect 3/ each,

t

T.V. S’HET (3”) COILSETS
PRECISE COILWINDING

BEL SOUND PRODUCTS GO

Tel.: ARChway 5078

FM. (“W.W.” Oct. ’52) COILSETS

Marlborough Yard, London, N.I9

SOLDERING IRON 16/9
The Perfect Small Soidering

Instrument — overall length | fin.,
diameter of bit i%in.

® Adjustabie Bir.

® Easy to handle.

® Weight approx. 4ozs

® Heating Time 3 min

o 40 Wartt. economy Con.
sumption.

® Standard Voitage Ranges.
{Other Ratings Availabie on
Request.)

o Long Life and Efficiency.

@ Replacement Elements and
Bits always available

}

|
|
|

]

¢
d

Just the Convenient iron Re-
,{e,,d_pss,-,,.quired‘ for Intricate and Fine
No. 867804 Soldering,

Maintenance Service for Industrial users.
British made by :—

KENROY LIMITED

152/297 UPPER ST., ISLINGTON
LONDON. N.I.
Telephone: Canonbury 4905-4663
B P P I NP P A P P S

-

§
|

WIRELESS WORLD

XPERIENCED TV engineers required for re-
tail service, permanent positions at good
salary.—Full details to Shenstones (op. Town
Hall). Leyton, E.10. Ley 62.
ADIO engineer with practical knowledge of
. R.AF. or Fleet Air Arm radio or radar
equipment, required: post-war experience an
advantage.—Applicants should apply in writing
to Chief Inspector, A, J. Whittemore (Aeradio).
Ltd.. Croydon Airport. 19388
ENGINEER required to undertake the develop-
ment of low frequency iron-cored compo-
nents; previous experience desirable: salary ac-
cording to qualifications and experience.—Apply
in writing to Advance Components. Ltd.. Back
Rd.. Shernhall St., E.17. 19392
’I‘ELEVISION and radio service engineer re-
guired; must be fully experienced; telecom-
munication knowledge an advantage, also driving
ability desirable; excellent wages and prospects
to the right man.—Apply Vallance & Davison.
Ltd.. 144. Briggate, Leeds, 1. [9347
OMPETENT radio and television engineer re-
- quired for service in Bedford area, one with
limited television experience may be acceptable,
good rates of pay and working conditions; assis-
tance given to find accommodation.—Write Radio
Service Manager, Box 3957. 414
RADIO' and television engineers required im-
mediately by well-known firm of wireless
manufacturers in the S.E. London area: men
must have good knowledge of television ser-
vicing.—App.y. giving details of experience and
qualifications, to Box 4022. 437
RRANTI. Ltd., have
 for men with electrical engineering qualifi-
cations to undertake the advanced testing of
Naval anti-aircraft fire control equipment in-
volving electronics and servo mechanisms either
in firms, workshops or or board H.M. Ships in
home ports.
SALARY in accordance with age and experience
between £356 and £650 per annum, normal ex-
penses plus a generous ailowance are paid when
working out; previous experience of this type of
work though desirable, is not essential. Forms
of application from Mr, R, J. Hebbert, Staff
Manager, Ferranti, Ltd., Hollinwood, Lancs.
PLEASE quote reference HGN/X. [9322
ERRANTI, Ltd., require tor their Radio and
Television Department a radio engineer to
design production test gear and to be responsible
for maintenance and modification of existing
equipment; 2 man of H.N.C. Or equivalent quali-
fications with some experience o? modern radio
practice is needed.
PERMANENT staff appointment with pension
benefits and good prospects of advancement;
salary in the region of £8-£11 per week.
FORMS of application from Mr, R. J. Hebbert,

Staff Manager, Ferranti, Ltd., Hollinwood,
Lancs,
PLEASE aunte reference HW/T 19314

LABORATORY assistant, preferably with some
experience, required to construct and use
specialised electronic equipment.—Apply in writ-
ing. giving details of experience, to Personnel
Officer. Associated Electrical Industries. Ltd.,
Research Laboratory, Aldermaston Court, Alder-
maston. nr. Reading, Berks. . 9362
ADIO service mechanics are required by S.
Smith & Sons (England). Ltd., of Crickle-
wood, N.W.2; starting at £8/5 per week, plus
profit sharing bonus, there are good prospects
of advancement together with canteen facilities
and a five-day week.—Write for interview to
Personnel Officer (Radiomoblle). 10242
YE TELECOMMUNICATIONS. Ltd.. Ditton
Works, Cambridge, will shortly have vacan-
cies for senior and junior engineers, experience
in V.H.F. design and engineering is essential.
vacancies also exist for engineers with specialist
experience in multi-channel V.H.F, Telephony:
salary according to Qualifications and experience.
PLEASE apply, stating age. qualifications and
experience to the Personnel Manager. {0209
ECHNICAL assistants required for work in
electronics laboratory, National Certificate
standard, experience in development of v.h.f.
equipment and pulse and wide band amplifier
technique. godd prospects.—Write, stating age,
qualifications and experience. to Personnel
Manager. Burndept., Ltd., Erith. Kent. (9461
ENGINEER required for theoretical and ex-
perimental work on aircraft fuel contents
gauging: qualifications. electrical engineering or
physics degree or equivalent; experience of
measurements problems advantageous; south-
west of London.—Send tabulated details of
experience, quoting Ref. E9. to Box 3771f9379
EQUIRED. mechanical inspectors., experi-
enced in the inspection of high quality

|

immediate vacancies |

scientific instruments: also electripal inspectors

and testers, preferably with experience in small
transformers and/or electronic equipment.—
Apply by letter to E.M.I. Engineering Develop-
ment, Ltd.. Penleigh Works. Wells. Som?xé%%té

SENIOR radio designer required: an interesting
and responsible job with excellent future
prospects is waiting for an engineer with several
years' experience in development of home and
export radio receivers.—Applications may he
addressed in confidence to the Personnel Man-
ager, Murphy Radio, Ltd., Welwyn Garden City,
Herts 9401

ECCA RADAR, Ltd.. invites applications
from microwave, electronic and mech-
anical engineers to join the Company in its
extensive work in a wide field of microwave

link and radar development, the Company offers |

excellent starting salaries and first rate oppor-
tunities for men to exploit their initiative and
to rise rapidly to responsible sts; graduates
without industrial experience who are prepared
to undertake intensive training are also invited
td appl tonj junior posts—ApEIy in writing to
Research Director, Radar Laboratory., 2 Tol-
worth Rise Surbiton, Surrey. {0240
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—WEBB'S Radio—

SAMSONS
SURPLUS STORES

8.1.C. FIELD HAND TELEPBONE SET. Co-
plete Unit in metal Container which can be easily
held in one hand, operates from 4} v. tiat battery.
Buzzer calling device will work efficiently up fo
15 miles, en twin cable or 10 miles earth return,
auitable for Offices, Farms, Building sites, Estates,
etc., 85/- each instrument. P.P. 2/-.
TELEPBONE CABLE D.3 Single 1 Mile drums
55/-, Carr. 5/-.

HEAVYDUTY TRANSFORMERS. Prim.200/230,
8ec. 10 volts 15 amps., 32/6. P.P. 2/6. Prim.
200/240 volts, Bec. 6.3 volts 15 amps., 25/
P.P.2/-. Prim. 230 volts, Sec. 12 volts 10 amps.,

22/6. P.P.2

MINIATURE LIGETWEIGET 4} VOLT RE-
VERSIBLE MOTORS. Ideal for imodels. Size
J#ip. x1}in. x lin., 7/8. P.P. lod.

HEAVY DUTY SLIDING RESISTORS. 20 ohm.
tapered, 7.5 to 1 amp. Geared drive, 45/-,
P.P. 2/6; 0.5 obm, 25 amp., 17/6, P.P. 1/0;
16ohm. 2 amp., 12/6, P.P.1/6; 1 ohm. 12 amp.,
12/, P.P. 1/6; 8 ohm. 5 amp., 17/6, P.P. 1/6;
50 ohm. 1 amp.. 10/8, P.P.1/6.

MASTER VOLTMETERS. 0-20 v. A.C. 50 cy.
Moving Iron 6in. Mirrored acale by Metro-Vick,
2716, carr. 2/-.

169/171 Edgware Road
London, W.2, Tel. PAD. 7851
125 Tottenham Court Road, W.|
Tel. EUS. 4982

and enquiries to our Edgware Road
This is open all day Saturday

Al orders
branch, please.

for INDUSTRIAL ELECTRONIC SUPPLIES

'PHONE GERrard 2089 for
our “SAME DAY” SERVICE
appreciated for 25 years by
GOVERNMENT DEPARTMENTS
COMMERCTAL LABORATORIES
RESEARCII ESTABLISIIMENTS
HOSPITALS, ete.

Unrivalled Stocks of components and
complete apparatus

WEBB’S RADIO
14 Soho Street, London, W.1 Gerrard 2089

LYONS RADIO Ltd.

RECEIVERS, TYPE R.1132. These are a top grade,
11 valve superhet, receiver having a frequency range
100-125 Mc{s. Circuit: B.F. amplifier, freq. chgr. 0nc.,
stabiliser, 3- 1.F. amplirs., B.F.Q., Det., 1at audio and
output. Valves employed are 4-VR53's, 2-VR65's,
and 1 each of VR66, VR67, V3870, VRS54 and VRH7.
Fitted with tuning meter, precision slow-motion drive,
R.F. and L.F. gain control etc. Clreuit diagram and
component values glven on card inside dust cover.
Madetor bench or rack mounting, size 19 x 11 x 18in.
I;\Ggood unused condition. PRICE £4/10/-, carriage
716,

POWER UNITS, TYPE 3. Input 200/250 v. A.C.
mains. OQutputs: 220 v. approx. smoothed D.C. at
70 mA.,and 6,3 v. A.C.at + A. Specially designed for
the above receiver, also for the R.1481. Our November
advert.givesfullerdetails. For bench orrack mounting
size 19 x 11 x 7in. In good condition and working
order. PRICE £4/4/-, carriage 7/6.

SPECIAL OFFER. R.1132 and Power Unit type 3
ordered together. PRICE £8/19/6, carriage free U.K.
SAPPHIRE GRAMOPHONE NEEDLES. Provide for
over 2,000 playings for each needle with less record
wear and improved reproduction. 'TRAILER for
magnetic or ordinary gramophone and STRAIGHT
type for midget pick-up. A special bulk purchase
enables us to offer these at the very low PRICE of 4/-
either type.

HIGH RESISTANCE EARPIECES. American light-
weight (approx. 11 o0zs.). D.C. resistance 3,000 ohms.
PRICE 5/- each, post free.

3 GOLDHAWK ROAD, (Dept. M.W.),

SHEPHERDS BUSH, LONDON, W.12
Telephone : Shepherds Bush 1729
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The KAYE ELECTRICAL
DISTRIBUTING CO.

ST. ANNS ROAD, HARROW,
MIDDLESEX

Invite Cash Offers for the following Stock
surplus to requirements.

One only P.AX. No. 4l19a Automatic

Telephone Exchange 10 line complete with

Table Type Telephones (can accommodate

25 lines).

500 only 3,000 type Relays, 300,300 chms lin.

Toe Slug, Contacts | make H.D. | make L.D.

500 only 600 Type Relays 400 ohm. Coil,

5 make L.D. N/S Contacts.

1,000 yards in 100 yd. Coils 23/36 C.T.S.

Cable 5 Way.

g:OO only 4151 AG Polarised Relays 2 x 600 ohm
oils.

4,000 only 100ft. 7 Strand C.T.S. Aerials Tag

Ends.

300 only ! Ib. Reels Frys 40 60 Solder.

20 only Magnetic Relays Heavy Duty Type
FE-U 2! amps. | Ph.

20 only Ditto Key Type High Speed for Grid
Control Admiralty Pattern 1526a.

48 orly 24 volt Small Rotary Generators
SO 250 v. .06 amps.

210 only Type 3a Telephone Units complete
with all Relays, Keys, Jacks, Lamps. No. 25
Bell Set, C Type Generator and Cable con-
nector.

100 only Automatic Slipping Cam Phone Dials,
engraved 0-9.

A Brooks 2 H.P. 250 v. | Ph. Motor.

2,500 yards in 100 yd. Coils § way screened
Telephone Cable.

300 only American Remote Contactors.
4,000 only No. 4162A T.F.G. Telephone Jacks.
300 only 3,000 Type Relays, 270 x 270 ohms.
Coils Contacts 2 H.D. Make.

50,000 approx. Mixed Carbon Brushes.
30,000 only Telephone Lamp Jacks with
Green, Red and White Indicator Caps.
1,000 only 5 amp. 2 pin Flush Sockets Bakelite
Flange, Porc. Base.

2,000 only Toggle Type Sweeper Switches
250 v. for Sweepers etc.

30 only 230/50 v. | Ph. Ironclad Mains Buzzers.
17,000 Jones Plugs and sockets 8 way and 4way.
200 only 6 Valve Short Wave Battery Sets with
Valves Type 1120, ex-Government Surplus
material.

2,000 only Telephone Keys, No. 174.

300 yards 90/36 Triple Circular Cable 620
megohm Grade Heavy Duty Canadian Manu-
facture #in. dia.

300 only Specially built 4 Way Ball Joint
Telephone Keys 2 ¢/o each way.

500 Momentary " Off " Toggle Switches.

APPARATUS
BOXES

Standard size: 8X 7§ 4% inches deep (with front
panel and screws). Price: 18 swg. Aluminium,
23/- each; 20 swg. Steel, 17/9 each. (With 4
Tubber feet, 1/6 extra.) Finish: Wrinkle or
Glossy enamel. Colour: Black or Grey. Chassis
to fit 18 gauge Aluminium 5/-.

The above size is available ex-stock. Other sizes
to order.

Terms: C.W.0.orC.0.D.

Carriage extra on orders under £2.

We alio iali
apparatus.

Trade Enquiries invited.
SUTTON COLDFIELD

Electrical Engineers
6 HIGH ST., WALSALL. Phone 4962

|

| practical design experience

SENIOR Draughtsmen required for checking in |
& large engineering company situated in the

East London area. Applicants should have had
previous experience of electronic equipment.
Good salaries and staff conditions; pension
scheme in operation.—Please write, giving de-
tails of experience, to Box 4047, quoting re(e}'gﬁg

LECTRICAL assistant required for an in-
dustrial _metallurgical researcn laboratory
in the S.E. London area. to help with problenis
connected with furnaces and control eguipment;
national certificate in electrical engineering a
minimum requirement, with some knowledge of
electronics an advantage.—Write, giving full
details. to Box 2675. . 19110
RANSFORMER designer required; an excel-
ient opportunity exists for an engineer with
thorough practical experience of radio mains
transformer design and preferably some experi-
ence of R.F. coils and I.F. transformers. appli-
cations may be addressed in confidence to the
Personnel Manager, Murphy Radio. Ltd.. Welwyn
Garden City, Herts. 19402
“PEST gear design engineers required with
practical experience of this class of work.
based on sound knowledge of electronic prin-
ciples; these vacancies are permanent and pro-
gressive; a Company pension scheme in opera-
tion; London area: please write, in confidence.
giving full details of aualifications. to Box 3819,
quoting reference No. N.24. 19384
OULTON PAUL AIRCRAFT. Ltd., Woiver-
hampton,, require senior electronics engin-
eer or ysicist with adeauate theoretical and
; to take charge of
department engaged in development of precision
electronic  instruments. Sservo mechanisms.
analogue computors, etc.: applications should
detail gualifications and experience and state
salary required. . 19343
LECTRICAL insulation varnishes; technolo-
_gist, aged 25-40. with experience in radar.
radio _or electrical equipment, required to
specialise in insulating varnishes; previous ex-
perience of varnish preferable, but not essen-
tial; training will be given for service and
laboratory work: based in London.—Please reply.
stating age, technical gualifications and experi-
ence. to Box 3843. i (9391
AIR MINISTRY requires Civilian Instructors.
Class 1 (Radio Fitter) for temporary Posts.
with ro‘s})ects of permanency, at R A.F. Radio
Schools, Yatesbury (Wilts), and Locking (Somer-
set); qualifications:

. s; at least 5 years' practical
experience and abllitar to instruct, trade test be-
fore entry, pa{djs £480 at 26, rising to £597.—
Apply to; Air Ministry. §.5(g), Cornwall House.
Stamford St., London. S.E.1. 9424
.R.G., Ltd., have vacancies for development
engineers for design work on radio and
television, the openings cover a wide field from
basic technical research to construction of ex-
perimental receivers and models: superannuation
scheme, etc., for suitable a plicants.—Applica-
tion must be by letter in the first instance, giving
all relevant details to Mains Radio Gramo-
phones, Ltd.. 359, Manchester Rd., Braudfor(si).ql8

MARCONI'S WIRELESS TELEGRAFH Co..
Ltd., is opening a new works in about 9
months’ time at Basildon (New Town) Essex.
and now has the undermentioned vacancies.
Houses of a standard type are available to rent
for suitable applicants. Initial training and
employment will be at Chelmsford, and fares
from Basildon will be paid. Salaries commensur-

ate with ability and experience. Pension
scheme.
REF. 992/3. Methods superintendent. Appli-

cants should have a sound technical education
and previous experience preferably in an elec-
trical, radjo or electronic concern working on
patch’ production. Responsibilities may include
methods planning (including metal finishing),
tool design. toolroom. time and motion study,
lant layout. Experience in rate-fixing and

ormulating bonus schemes. both for production
ggddoindirect workers, is essential. Age limits
REF, 994/2. Test superintendent. Applicants

shouid be of degree standard. preferably with a
sound knowledge %f most of the following tech-

nigues: M.F.. and V.H.F. transmitting.
vision  transmitting. radar and electronic
measurements. Previous experience in charge

of inspection and test of service requirements is
essential. Responsibilities could include inspec-
tion and test of piece parts, components. sub-
assemblies and full equipments. manufacture
and/or provisioning of test —gear, electro
chemical. physical and/or metallurgical control
of processes, liaison with development and out-
side bodies. Must be keen on integrating test
planning with methods planning and inspection
with production. Age limits 30-45.
PLEASE reply giving details and quoting appro-
priate reference to English Electric Co.. Ltd..
Central Personnel Services, Marconi House.
336-7. Strand. W.C.2. . [9360
LECTRONIC Engineers are required for de-
velopment work on aircraft instruments.
they should vpossess a degree in electrical
engineering or physics or higher national certi-
ficate or similar qualifications, previous labora-
tory experience in physics. electrical engineering
or instrument technology would be an advan-
tage: Guildford area.—Send details of aualifica-
tions and experience, guoting Ref. E10, to Box
No. 3770, {9378
ELECTRONIC junior test engineer required
with experience in motor control: National
Certificate  standard or  equivalent. = ex-
H.M. Forces personnel with radar experience
will he considered: permanent position. good
working conditions, life insurance and pension
scheme.—Apply. stating age, experlence and
qualifications. quoting reference 13.11.2. to the
Personnel Superintendent. English Electric Co..
Ltd., Stafford. 19393
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( 10-VALVE COMMUNICATIONS \
RECEIVER-—Type R1155

Covers five wave ranges from 7.5 Mc/a. Complete
with 10 valves, Including maglc eye. Enclosed in
metal case. Every receiver is aerial tested. Keceiver
only. Price £7/5{-.
Complete with Power Pack and Loudspeaker for A.C,
walns, 200-250 v.. £11/5/-.

Plus Carr. and Pkg.12/6.

4-VALVE (Used) SUPERHET UTILITY RECEIVERS
—Medium wave band only.

Four valves, P.M. Speaker, complete in pine wood
cabinet size 13} Xx12x 6§in. In good condition. A.C,
mains 200/250 volta. Price £4/10/-. Carr., etc., 5/~

WALKIE-TALKIE (Transmitter and Receiver) Type
38 Mk.II. Complete less batteriea. Range 7.4-9 Mc/r
Limited number. Requires 3 v. L.T.,120/150 v. H.T'
Complete with b valves, one pair throat mikes, pair
headphones and aecrial also battery junction box. In
m]?m]ﬁasse. Free wiring diagram. £3/15/-. Carr.and
pkg. .

SPARE TRANSMITTING VALVES FOR ABOVE
APT4,6/6. ARP12,5/6.

WANTED TEST EQUIPMENT o
COMMUNICATIONS RECEIVERS e
TELEVISION RECEIVERS, Etc.

Cossor DOUBLE BEAM OSCILLOSCOPE No. 339A.
£37/10/- each. Carr., etc., 20/-.

UNISELECTOR, SWITCHES. Full wipers 3-bank 19/%,
8-bank 47/6. Half wipers 6-bank 27/6, 8-bank 42/6.
Have various applicath including a tic tuning
circuit eelection, etc. Operates on 25-50 v.

VIBRATORS. 2-volt, Type R78C. 7-pin self-rectifying.
Output 200-v. at 60 mA. Made by Electronic Labora-
tories Inc., 7/6.

HIGH SPEED TWiN COIL
ELECTRO MAGNETIC COUNTERS

Excellent quality in new condition. With 50 chm and
1,500 ohm coils. 10 pulses per second approx. Counts
t0 9,999 and automatically returns to zero. 25-Ho-v
D.C. Blze 3tx1x1lin. 22/6. Post and pkg. 94,

ELECTRO MAGNETIC COUNTERS. Ex-G.P.O
every one perfect, electro-magnetic, 500 obm coil,
counting to 9,999, operated from 25.v.—30-v. D.C
4}in. long x 1} x1lin., many in@ustrial and domestic
applications. 15/-. EQUAL TO NEW. P. & P.¢d

NIFE ACCUMULATORS. 1.5-v.about 10 amps., size
63 x1§x 1§in. Postand pkg.98d..6/6. Alse Ex-Navy
type, slightly shaped, 1.5-v.about 20 amps, size 8 x4 X
1in. All guaranteed, post1/-,15/-.

PHOTO-ELECTRIC CELLS. Type GS16. These cells
are the gae-tilled type with caesium Cathode. Made by
Cintel. Minimum 8ensitivity 100{A/lumen working
volta 100 D.C. or peak A.C. Projected cathode area
16 8q. cm. Suitable for 16 mm. Home Cinema Talkie
equipment, Safety Devices, Colour and Photo. Match
ing, Burglar Alarms, Automatic Counting, Door
Openlng, etc. Brand new in original cartons. 4276,

N.B.—We do not issue lists or catalogues.
Charges relate to British Lsles only.

Carriage

/

23 LISLE ST. (i) LONDON, W.£.2 |

Closod Thursday 1 p.m. Open all day Saturday |
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This UNIQUE BENDER

{ Rt

|

Accurately Forms

Quickly and

Angles, Channels, Sections, Boxes, Lids, Trays, Tanks,
Chassls Brackets, Clamps, Clips, Slirouds.

Chemical, Electronic and Electro Medical apparatus.
Used by leading Radio Manufacturers. Invaluable to
Servicing Engineers, Hospitals, Universities and | |
Research Workers.

For 6 page Folder write to:— l

A.A.TOOLS W

197a Whiteacre Rd., Ashton-u-Lyne

NEW EDITION !—
Wireless World
RADIO VALVE DATA |
with characteristics of 2,000 valves.
Price 3/G post 3d.
MODBERN BOOK CO.

19 Praed Street, Paddington, London, Ww.2

S |

NUTS, BOLTS, SCREWS
AND WASHERS

ALL CADMIUM PLATED
SET 3805 (Size 2BA). Assorted screws and bolts from
5/16in, to 13in, long, with plain hex. nuts, Pinnacle
nuts, double anchor nuts. lock washers and plain
washers. All rust proof. Average Contents, 450
Pieces 7/6, plus Gd. poat.
SET 308 (Size 4BA). Assorted screws and bolts from
| iin. to 1%in. long, with plain hex. nuts, Simmonds |
nuts, and plain washers. All ruat proof. Average
Contents, 800 Pieces, 7/6, plus d. poat. .
SET 307 (Size 8BA). Assorted screws from fin. to 13in.
long, with plain hex. nuts, Simmonda nuta, shake
proof washers, and plain washers. All rust prool.
Average Contents, 750 Pieces, 7/6, plus 6d. post. i
By pest, air-freight or ship, anywhere in the world.
Al sets well packed in compuromented borces

BERNARD F. WADE LTD. ||

2, WELLINGTON RD., ILKLEY, YORKS. {
Tel.: Ikley 1767 I

|

HIFI LTD.,
STOURBRIDG

HIG ET, LYE,

150,
E, WORCS. Telephone: LYE 261

isa]ary reguired to_the

-Staff Manager,

WIRELESS WORLD

rSENIOR television receiver design engineer
required.—Write stating  experience and
Techinical Director. Pve.
Haig Rd.. Cambridge.
URPHY RADIO, Ltd..
experienced

Ltd.. rozal
have vacancies for
testers and inspectors for work

| on radio and electronic equipment, with a sub-

sidiary company at Ruislip. Middlesex: a number
of qualitied project supervisors are also re-
quired.--Applicants should write in first in-
stance. giving full particulars of their experience
and quaiifications. to Personnel Dept.. Murphy
| Radio. Ltd., Welwyn Garden City. (9382
VIBRATION engineer requjred for work on

an important defence project; experience of
monitoring techniques essential, together with
some theoretical knowledge of mechanical vibra-
tions and shock: H.N.C. or equivalent preferred,
but O.N.C. acceptable in special cases: write,
stating salary required. age and details of quali-
fications and experience. to—Central Personnel

Services, the Engiish E.ectric Co., Ltd.. 336-7.
. Strand, London, W.C.2. 19385
DEVELOPMENT engineers, Internationa,
| Aeradio, Ltd.

i 0 ,» specialists in equipment de-
sign for aviation ‘service, due to expansion of
development section at Bovingdon Airport near

Watford, require junior and senior radio and
telegraph engineers. Salary according to ex-
perience; single quarters provided, pension
|scheme, 5-day week, canteen facilities.—Please

apply through Local Labour
sonnel Officer, 40, Park St.,

BUSH RADIO, Ltd..

Exchange to Per-
London, W.1.
0235

i
) have vacancies at Chis-
wick for semwor and assistant radio and
television engineers: avplicants for senjor pusi-
tions must have 4 vears practical experience in
design of radio/television receivers; assistants
should have 2 years’ practical experience in
laboratory and be familiar with radio/television
Mmeasurement technique.—Appjv stating ase,
Qualifications, experience and salary to Person-
ne. Manager. Bush Rad:, Ltd.. Power Rd.. w.4,

19342
THE ENGLISH ELECTRIC Co., Ltd., Luton,
vequires a gualified radar engineer with

good experience in centimetre radar and ‘or
tadar circuits: this work is of special import-
ance and interest and is under laboratory condi.
tions: permanent, progressive nost for the suc-
cessful applicant: salary £600-£900 p a. accord.
ing to experience.—Please reply. quoting reter-
ence 815H. to Central Personne] Services, Eng-
lish Electric Co.. Ltd..” 336-7, Strand. London,
w.C.2. ) 19370
McMIQHAEL RADIO, Ltd.. require senior and
3 lunior engineers in their equipment divi-
sion development laboratory at Slough, Train-
ing and experience in the field of applied elec-
tronics (including communications) and experi-
ence of working with Government departments
are the chief qualifications required. —Write,
stating age and full details of training, qualifi-
cations and experience, to the Chief Engineer,
Equipment Division. McMichael Radio,  Ltd.,
Slorgh. Bucks. . 19174
ENGINEER required to run modern toolroom

(about 10 men) also small drawing office;
must have ability to design cheap, short rua
press tools as well as high quality long run
tools; for man with initiative and drive, able to
assist in manufact_uring press parts, radio com-
ponents, etc., and improve methods all round in
factory; a four-figure salary will be paid; state
full details, past experience, education. present
sulary and salary required; ail replies in con-
fidence.—Box 4097. 15366

ORWOOD TECHNICAL COLLEGE, Knight's

Hill.  West Norwood.
technician in physics and telecommunications
Dept.; sal. scale (inc. current percentage addi-

tion) 69s weekly at 16 to 96s at 19; £270 a vear
at 20: addit. incs. of £18 for each full year of
age above 20 years on_entry (eomm. sal. on
entry not to exceed £342): rising by annual
Ines. of £18 to £378 and with addt. incs. for
specif. qualifs. to £414.  Appl. forms  trom
college sec. ret. within 14 days. (1180) {9361
ELLING & LEE. Ltd.. Cambridge Artenal
Rd., Enfield. Middlesex. require research

assistants in connection with work on electronic
components, fuses, interference suppressors and
television aerials; applicants must be graduates
of the LLE.E., or possess equivalent qualifications
together with similar laboratory " experience;
salary will be commensurate with previous ex.
perience; 5-dav week contributory pension
sqheme.—Athcatmns must be detailed and con-
¢se. and will be treated as confidential.
ROJECT Engineer required to be responsible
for a laboratory engawed on development of
aircraft fuel contents gauges and associated
equipment; applicants should possess qualifica-
tions in electrical engineernz and/or physics,
and have had design and laboratory experience
in the apvlication of electronic techniques to
airborne equipment.—Apply. in writing. quoting
Ref. E8 and miving details of qualifications and
éxver ence. to the Chief Development Engineer
Waymouth Gauges & Instruments. Ltd.. Station
Rd.. Godalming Surrey. 19377
. Ltd. (Moston), have a vacancy in
the Circuits Section of the Physical Labora-
tory for a circuit development engineer to work
on specialised test equipment for investigation of
cathode-ray tube and valve characteristics.
Apvlicants should be graduates in electrical en-
gineering or possess a N. or equivalen:
qualification_and have had at least three years
experience of the design and construction of this
tyvpe of equipment. A sound theoretical and
practical knowledge of television and radar cir-
cuit technigues is essential.
PERMANENT staff appointment with pension
benefits. .
FORMS of applieation from Mr. R. J. Hebbert.
Ferranti, Ltd., Hollinwood,
Lancs

PLEASE quote reference LA. {9411

WWWW americanradiohistorv. comm
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. THE IL4;:ES GOMPANY
RADIOGRAM CHASSIS

'@ 9 VALVE CHASSIS MODEL
| RG 200

High quality 8-watt push-pull output.
Separate LF and HF units. Bass and
treble boost controls. 3 wavebands.
£27/10/-.

7 VALVE CHASSIS MODEL
RG/I135

Push-pull output 6 watts. Negative
feedback. Special tone control
circuit. 3 wavebands. £19.10;-.

(Also available for universal mains.)

5 VALVE CHASSIS MODEL
RG 120

4-watt output. 3 wavebands. New
type dial. Negative feedback. £15/10 -

.Fully illustrated details of all chassis
gladly sent by return post. Kindly note
new address for both Sales and Service.

|LUTHER STREET, BRIGHTON, 7.

'Phone—-Brighton 21467

R

We have a large stock of

HIGH STABILITY
RESISTORS

Trade enquiries invited : Marris & Cartin Ltd.,
42 Brook Street, London, W.1. GRO. 5571.

YOUR METER DAMAGED ?

Leading
Electrical
Instrument
Repairers
to the
Industry

Contractors to The Ministry of Supply.
Repairs by skilled craftsmen of all makes and types
Voltmeters, A Microa ters, Multi Test
meters, Electrical Thermomecters, Recording Instruments.
Synchrono#s Clocks, etc. Quick deliveries—ior speedy
estimate send defective instrument by registered post to:

L. CLASER & CO.

Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C.|
(Tel.: MONarch 6822)

of

ORSE CODE Training

COURSES jor BEGINNERS

and OPERATORS, also a
SPECIAL COURSE for
passing the G.P.0. Morse Test
for securing an AMATURE’S
TRANSMITTING LICENCE.
Send for the Candier
BOOK OF FACTS
It gives details of all Courses.
Courses supplied on Cash or
Monthly Payment Terms.

THE CANDLER SYSTEM coO.

(55W) 52b ABINGDON RD., KENSINGTON
LONDON, was

Candler System Co., Denver, Colorado, U.S.A.
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FILTER

No other filter combines all the advan-
tages of this model which are, briefly,
to cut response above any desired level
between 4,000 and 8,000 c.p.s. at an
average steepness of 30 db. per octave,
easy fixing, (connects between 15 ohm
speaker and amplifier output), robust
construction, no distortion or appre-
ciable loss of volume. Recommended for
reducing surface noise on ‘78’ records,
cutting ‘edge’ on some L.P. records, and
eliminating high-pitched interference on
radio. Price £4/10/0. Leaflet on request.

E.M.G. HANDMADE GRAMOPHONES, LTD
6, Newman St, Oxford St, W.I
Telephone: Museum 9971-2-3

WIRELESS WORLD

ELECTRONIC engineer required by manufac-
turers North-west London. practical know-
ledge of television and pulse circuitry essential.
—Write, stating age. experience and salary re-
quired, to Box 4076. 19463
EXPERIEN(}ED radio testers and inspectors

required for production of communication
jand radio apparatus also instrument makers.
wirers and assemblers for factory test appata-
tus.—Apply Personnel Manager. E. Cole,
Ltd.. Ekco Works, Malmesbury Wilts. 10238

JUNIOR Technical Assistant is required tor

secretarial staffi of Manufacturers’ Associ-
' ation in London; essential qualifications. B.Sc.
Grad. or equivalent, good personality and general
education; interesting work in excellent condi-
tions; commencing salary £450.—Box 40169.431

ELECTRONIC engineers reguired at Nelson
Research Laboratories. English Electric Co..
Ltd.. Stafford for work on hizh speed automatic
electronic digital combutors; applicants should
possess: (a) Honours degres in physics or engzin-
eering with a sound knowledze of the principles
of circuit design, or (b) i1.N.C. in electrical
engineering_and have had three or four vears
experience in radar or_ electronic development:
please reply quoting ref. 1051, to-—Centra] Per-
sonrel Services. English Electric Co.. Ltd., 336/7.
Strand. London, W C.2. . 9406
N engineer with production eXxperience.
trained in the electro-chemical and light
engineering field is required by a manufacturer
\of electronic components to take charge of a
| unit engaged primarily in the pre-production of
new products, Candidates must have ability to
co-operate with the laboratory on questions of
design for manufacture and with the factory in
' solving production problems and should prefer-
lahly possess an engineering degree or near
|equivalent. Write in confidence giving age.
summary of experience and other relevant in-
formation to Box 3655. 19358
C. requires a limited number of Technical
Assistants, aged 21 or over, in operations
and maintenance department, for service at
transmitter. studio and television Centres
throughout the United Kingdom. Knowledge of
mathematics, electricity and magnetism to
School Certificate standard; experience in_ elec-
trical or radio engineering an advantage. Salary
£360 p.a. with annual increments to £470 p.a.
maximum. Promotion prospects.—Application
forms from Engineering Establishment Officer,
Broadcasting House, London, W.1 (enclosing
addressed foolscap envelope). [9353
DECCA RADAR, Ltd.. require draughtsmen
and junior draughtsmen for research draw-

ingl office. preferably experienced in an, of the
following fields: radar, radio and electronic
cireuits, electro-mechanical  devices. light
|mechanica1 engineering; knowledge of work-
shop practice essential: applicants must possess

PITMANesoanoanee

AC/DC Test Meters

By W. H. Cazaly and Thomas Roddam.
A" useful book for all wireless engineers,
test-room assistants and laboratory tech-
nicians. 18/- net.

Antenna Theory

and Design (2 vols.)

By H. Paul Williams, Ph.D., A M.LE.E,,
Sen. M.LR.E. Vol. [—=FOUNDATIONS
OF ANTENNA THEORY. 21/- net.
Vol. II—THE ELECTRICAL DESIGN
OF ANTENNAE. 63/- net.

Wireless Fundamentals

By E. Armitage, M.A. (Cantab.), B.Sc.
(Lond.). Develops the theory of radio
from the fundamental stages to the super-
heterodyne principle. Illustrated. 18/-
net.

The Technique of Design
By P. J. Wallace. The author illustrates
the solution of design problems by showing

the progressive stages in actual practice.
With 16 illustrations. 12/ net.

From booksellers. Published by
SIRISAACPITMAN & SONS, LTD.,
Parker Street, Kingsway, London, W.C.2

S —

B e e

| Ordinary National Certificate or equivalent;
positions _are permanent and progressive;
salaries based on A.E.S.D. rates; tracers

(female) also required.—Write giving ful de-
|tails to Chief Draughtsman, Decca Radar.
Ltd . 2. Tolworth Rise, Surbiton, Surrey G

TECHNICIA_NS between 20 and 30 years of
| age required for the Iinitial and routine
testing of relay wireless equipment including
1 kw audio amplifiers; aoplicants should have
had some experience in the wire broadcasting,
telephone or radio industries; possession of
C. & G. and/or National certificates an advan-
tage; commencing wage between £5/ 10 and £9
| per week according to qualifications, etc.. S5Vo-
day week, superannuation scheme and active
| sports and social club.—Applications in writing
| to Personnel Manager. British Relay Wireless.
Ltd., 343-5, Walworth Rd. Southwark. S[%Slgs
SENIO_R physicist or engineer with wide ex-
( perience of radio communications and radar
is required to direct a research team in these
fields at the Stanmore Laboratories of The
General Electric Co., Ltd.. familiarity with
centimetric techniques, circuitry and propaga-
tion is_essential, together with a real know-
ledge of the fundamental aspects of such work:
this is an appointment for a first-class research
man and carries an attractive salary com-
mensurate with experience.—Applications should
be sent to the Staff Manager (Ref. 8S/NB.1).
The Grove. Stanmore Common. Stanmore.
| Middlesex, giving full details of age. qualifica-
‘tions and experience. 19349
DRAUGHTSMENr—Bush Radio, Ltd.. have

vacancies in their W, London and Plymouth
| drawing offices for senior and junjor designer/
draughtsmen; applications for senior posts are
invited from men with experience in electronic.
radio or light electro-mechanical engineering:
applicants for junior posts should have at least
2 years’ D.O. experience: positions offered are
permanent_and pensionable. and are concerned
, with television development. commercial radio
'and long-term defence projects. appointments
'may be arranged for Saturday mornings.—
Apply. giving details of experience and age. or
telephone the Personnel Manager. Bush Radio
Ltd.. Power Rd.. 4 (Chiswick 6491). 19380

URPHY RADIO have vacancies in thewr
| LVL electronics division for a first-class senor
design draughtsman and a senior mechanical
| designer: applicants should be up to at least
Mational Certificate standard and have had ex-
perience in design of electronic eguipment.
small mechanisms or similar work and must be
capable of working on their own initiative:
' employment is permanent and pensionable and
offers excellent ovportunitv of broadening ex
| perience in this interesting field of work: full
details of experience and qualifications should
be included in aoplications which may be for-
warded in confidence to—Personnel Manager.
. Murbhy Radio. Limited. Welwvyn Garden l%izt;rs.
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SUPPLIES /.y

DEPT. W.W.

I8 TOTTENHAM CT. RD.
LONDON, W.I.
MUSeum 4539/2453

5-valve Superhet Chassis. Latest all glass
Valves, ext. Speaker Sockets, P/up Sockets.
L.M.S. wavebands with switching for Gram.
ready for fitting to cabinet, £12/12/-, plus
5/- postage. Fully Guaranteed.
A.D.S. Hi Fide:ity Amplifier. This is our
latest gramophone amplifier which you MUST
hear.
P.P. 6V6 output. Freq. 25—I18,000 cps.—
1.db Hum—60 db at 6} watts. Treble boost
and cut—Bass boost—L.P. correction. Provi-
sion for Feeder Unit. Mas. UNDISTORTED
OQUTPUT 8} watts. Price £16/16/- plus 7/6.
Now available ! Kit of parts, complete with
i5|}usrrated instruction book— 13 gns. plus
ID:,II-Wave S/Het. Feeder Unit to match,
gns.
Gramophone Equipment. B.S.R., 33}—78
RPM Motor Unit, 78/7, pius 1/6. B.S.R. 3-
speed Motor Unit, £6/8/6, plus 1/6.
SPECIAL OFFER!
Chancery XTAL Pickup. complete with LP
and Std. Inserts, 59/6.
Decca XMS P-UP, £7, plus 1/-. Connoisseur
STD P/UP, £4/11/8, plus 1/-.  S/Lightweight,
one head, £6/9;-. LP Head, 71/8. Trans.. I5/-.
Fibre P/UP, £4/3/2. Trans., 25/-. Chancery
XTAL P/UP, 54/, plus 1/-. LP Insert 31/6.
Clollaro ACS514 Player Unit MAG Head, £6/10/5
plus 2/-.
Garrard Heads.—Hi Fi, 59/11. Miniature,
54/4, Standard, 26/6, plus |/- post. Adaptors
Type A, 9/3. B, 6/7. C, 4/6, plus 1/- post.
Collarc AC/'DC Moter, 12in. Table, £10/8/11
plus 2/6. Garrard AC8 Speed Controlled
78 RPM [2in, Table, £4/12°6, plus 2/6. Garrard
AC72A 3-speed Turnover MAG Head, £16/6/6,
plus 3/6.
Denco Coil Pack.—ForP.W. MiniFour,42/10,
plus 1j-. MB800 Wearite IFS, 21/, plus 1/
Metal Rectifiers, RM2, 125 v,, 100 ma., 5/9.
R.M.l, 125 v. 60 ma., 5/-, plus l/-. Type 280
STC 270 v. 80 ma., 10'-, plus I/,
Denco “ C" T.RF Coils Medium and
Long wave, B/- pair, plus §/-.
Variable Condensers.—Midget 2-gang 500
pf 76, with dust cover, 10/6. Standard, 7/6—
with Trimmers, 8/6. 3-gang 500 p',, 7/6.
All plus /- postage.
Speakers. 8in. ROLA, 19/6 10in. Goodmans,
27/6. 12in. Truvox, 3¢}, 59/6, plus /3 postage.
BRANDENBURG E.H.T. UNIT.—6.9 kv..
6 gns. Coil only, 39/-. Coil with U24 Rectifier.
69/6. 10715 kv. coils, 55/-.
QUALTAPE “ New Principle " 2-SPEED
Recorder now available. 16 gns., plus 3/6
post.
Collaro Tape Deck Motors.—Left and right
hand drive, 38/6 each, plus /6.
Scotch Boy, EMI, GEC Tape, 35/, plus 6d.
Rexine Player Case.—Cut for BSR Motor,
39/6, plus 3/6.
MOTEK 3-motor Tape Deck, real value,
£15/151~, plus 3/6.
MOTEK Record and Playback Heads,
39/6 each.
MOTEK OSCILLATOR COILS, 8/6.
Transformers.—6.3 v., |.5 a., 7/6, plus 9d.
4v.2a., 7/6,plus 9d. 12 v. | a,, 8/6, plus 9d.
6.3 v. 6a., 19/6, plus 1/6. Williamson Output,
£4/10/-. Choke, 27/9, plus 1/-.
Chokes.—10 h. 150 ma., 16/3, plus 1/3._ CHS,
10 h. 60 ma. 3008, 4/9, plus |/-. 50 h. 30 ma.
1,500, 6/6, plus I/-. 50 h. 20 ma. 1,100€},
6/6, plus 1/-. 30 h.20 ma., 6/6, plus I/-. 20 h.
10 ma., 5/6, plus /-

FULL MAIL ORDER FACILITIES
(Please add Postage)

Shop Hours, Monday to Friday, 9—5.30 p.m.,
Sawrday, I p.m.
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WIRELESS WORLD

SUPERHET PERFORMANCE

FROM YOUR

TRF. RECEIVER

Can be obtained if your circuit
employs the now

FAMOUS

Otvweic TRF. Cons

Obtainable from all Leading Dealers
and Wholesalers.

® SPECIAL NOTE @&
SOMETHING REALLY NEW

Watch this space next month for
introductory details of our Nzw,
Revolutionary Midget Coil Pack.

OLYMPIC RADIO COMPONENTS,
224, HORNSEY ROAD, N.7

oUCTS

“PAOI
SOUND EQUIPMENT

clearly the best for $‘/J

all occasions 3 L_

WEST NORWOOD S.E.27. Tel..GiPsy Hill 1131 (7 fines)

*

‘Badiospares’
Quality Parts
The

Service Fngineer's
First Choice

*

REFLEX
CABINETS

Send for descriptive
leaflet of this heavily
built corner cabinet
—size 37in. high and
29%9in. wide—ideal for
best results with
Goodmans, Wharfe-
dale, etc. 12in. loud-
speakers. Fullylined
and beautifully fin-
ished in any shade o;
walnut, oak or
mahogany. Early de-
livery. Rectangular
and [0in. & 15in.
models to order.

THE CHAFFEY CABINET cCoO.

S0A CHELTENHAM ROAD, LONDON, S.E.1;
Telephone : Orpington 3553

TYPzZ RX/4

| niques.

| Application forms from M.

| the services of a gualified radio engineer. Some

| for the right man covering selling and admin-
| istrative side of business as well

| Juniors.-—Please reply,

| the qualifications and experience of the appli-

| tion

THE GENERAL ELECTRIC Co., Ltd.. Brown’s
Lane, Coventry, require for work on guided
weapons and like projects, development €ngin-
eers, senior developmen! engineers, mechanical
and electronic, for their development lahora-
tories; fields include microwave and pulse appli-
cations; salary range £400-£1.250 per annum,
vacancies also exist for specialist, engineers in
component design, valve apflxcations, electro-
mechanical devices and small mechanisms; the
company’s laboratories provide excellent work-
ing conditions with social and welfare facilities;
superannuation scheme, assistance with housing
in special cases; apply by letter stating age and
experience, to—The Personnel Manager (Ref.
CHC), 0239
INISTRY OF SUPPLY require Physicist or |
Electrical Engineer at outstation of R.A.E.,
Woodbridge, Suffolk, to lead section engaged on
application of radar to ballistics and other
trials, inciluding responsibility for conduct of
trials, maintenance of ground radar equipment.
plotting tables, etc., and development of tech-
ni Experience of operating and maintain-
inz ground radar eguipments essential. Mini-
mum _qualification H.S.C. (Science) but higher
qualifications in Physics or Electrical Engineer-
ing may be an advantage. Salary within range
~Experimental Officer (min_age 26) £597-£754.
women somewhat less. Post unestablished. |
O.L.N.S., Technical
& Scientific Register (K). 26, King St., London.
S.W.1, quoting A291/52/A. . 69
OLD COAST, Nigeria.—British company |
established througﬂout West Africa require

knowledge of refrigeration servicing an asset
but applicants would receive preliminary train-
ing in this and other sections of the service
departments before sailing. Excellent openings

as actual
servicing, Good salary. prospects. first-class
passage, free furnished quarters, pension scheme.
Applications should be in own hand writing,
stating age (preferably between 21 and 26).
whether married or single, full details educa-
tion, qualifications, national service, and busi-
i Original references sl[xgslég‘

not be sent.—Apply Box 4024.
THE ENGLISH ELECTRIC Co., Ltd.. Luton. |
invites applications for permanent posts in |
a laboratory engaged in development work in- |
volving radar techniques; senior and junior |
Positions are available to candidates possessing
suitable qualifications and a knowledge of one
or more ©of the following: (1) Centimetric
systems and measurements; (2) radar or tele-
vision receiver practice: (3) mechanical lay-
out and design work in connection with the !
above; salaries according to qualifications and
experience from £450 upwards: the laboratories
are new and pleasantly situated; the company
also encourages further study in the case of
quoting ref. 815G. to
Central Personnel Services, English Electric Co.,
Ltd., 336, Strand, London, W.C.2 9245
HE PLESSEY Cx

0., Ltd.. has vacancies in its
Telecommunications Engineering Department
for Senior Engineers and Draughtsmen to work
on long-term private ventures and defence pro-
jects: qualifications for senior engineers are a
degree in physics or engineering and at least |
two years’ experience in electronic, radio or
radar development work; six or more years’ ex-
perience of advanced work in the above field
will be accepted as an alternative to a degree:
qualifications for draughtsmen are at least two
years’ drawing office experience on electronic.
radio or electro-mechanical devices; the positions
are permanent and pensionable and very good
salaries are available for experienced men; appli-
cants should be of British birth and nationality.
—Apply, in confidence, to the Personnel Man-
ager, The Plessey Company, Vicarage Lane,
11ford, quoting reference T.E.D. . (9447
RANSFORMER engineer is required to take
charge of a group dealing with the design,
construction and testing of a wide range of
transformers and coils in a research and de-

velopment company. _The range includes
medium power, hermetically sealed, C pe
transformers, filter assemblies, and high-fre-

quency coils and transformers. The applicant
must possess the necessary technical know-
ledge and be able to lead a fajr-sized team.
The position is permanent and pensionable.
A good salary will be paid, depending upon |

cant. Working conditions are exceptionally
pleasant in congenial surroundings; there is a
good canteen on the premises, and there is an
active social and sports club. Five-day week.
—Applicants  should write. stating aualifica-
tions, experience. age and nationa ity. to the
Technical *Director. Cottage Laboratories. Ltd..
Portsmouth Rd., Cobham. Surrey. {9439

INISTRY OF_ SUPPLY has following

vacancies at R A F. Signals Experimental
Establishment at Bedfordshire Senior experi-
mental officer for development of calibration
procedure for radio test equipment and prepara-
tion of calibration publications. Also specialist
advice to Radio Equipment Calibration Centres
and liaison wth Radio Measurements Divisions
in Experimental Establishments of Minlstry.
Assistant Experimental Officers for the callbra-
tion of transfer standards involving (a) fre-
quency and pulse measurements or (b) bhridee
and miscellaneous measurements. _Candidates
must have minimum H.S.C. (science) or eauiva-
'ent but higher qualifications in Physies or
Elec. Eng. may be advantage. Salary within
ranges S.E.O. (minimum age 35) £803-—1.033:
AE.O. £264 (at age 18)—555. Women some-
what less. Posts are unestablished.

forms from M.O.L.N.S. Technical

Applica-
i and

1 gcientiﬂc Register (K). Almack House. 26. King |

W.1. quotine D.415/52A.

t.. S. Closing date |
January 11th, 1953, 19345 !
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QUARTZ
CRYSTAL
UNITS

For—

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 for most frequencies.

Prices are 1ully competitive, and
we specialise in prompt deliveries for
urgent requirements,

W_E_VVELCOME YOUR ENQUIRIES

THE QUARTZ CRYSTAL Co., Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telebhone : MALden 0334

100/700v
Ac/DC
17/6
SEARCH LEAD

TEST PROD
7/6

THE PERFECT FAULT FINDER

NEO ELECTRICAL INDUSTRIES LTD
MANCHESTER 4.

COILWINDING
ELECTRONIC EQUIPMENT

Engineers required for the undermen-
tioned appointments by a large and
expanding engineering company :

1. Time Study Engineers.

2. Estimating Engineers.

3. Planning Engineers.

4. Design Engineers (Transformers)

5. Senior and Junior Design Drauzhtsmen.
6. Setters—Leesona Coilwind ng Ma_hines.

Excellent Prospects e Pleasant Working
Conditions ° Gocd Salaries

Please write, giving details of experience
to Box No, 3890—c/o ‘" Wireless World >’
Quoting Reference N. 46.

—HYNDBURN-

TAPE RECORDER COMPONENTS
enable you to build

A TAPE TABLE

for under

£13
OR A COMPLETE PORTABLE
RECORDER

for

£30
Details from :

HYNDBURN ELECTRONICS LTD.
2 & 4, Croft Street, Accrington.

Phone : Acc. 4526. LANCS

7y
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THE *“ FLUXITE QUINS” AT WORK

* What's t his concoction up here !
Someone's gone haywire I fear,”'
Yelled O ' It's all right,
Thanks to me and FLUXITE,
Our set will be t hree times as clear "'

See that FLUXITE SOLDERING PASTE is
always by you—in the house—garage—
workshop—wherever speedy soldering is
needed, Used for over 40 years in Government
works and by leading engineers and manu-
facturers. Of all Ironmongers—in tins from
1/- upwards.

| TO CYCLISTS ! For stronger wheels
| that willremain round and true, 1ere’s
| atime tested tip. Tie the spokes where
i they cross with fine wire AND
!SOLDER. It's simple—with
| FLUXITE—but IMPORTANT.
1

FLUXITE

SOLDERING PASTE
A staunch Companion to Fluxile
Soldering Iluid.

SIMPLIFIES ALL SOLDERING
Write for Book on the Art of "SOFT’" soldering wnd
for leaflets on CASE-HARDENING STEEL und
TEMPERING TOOLS with FLUXITE, Price Yjd.ea. ||

FLUXITE LTD., l
LONDON, S.E.1.

BERMONDSEY STREET,

sl
e » CONSCIENCE

N 7

It is the Savage Tradition that only
the best is good enough and all
employees are individually trained to
take a pride in- their work. Every
instrument which leaves our works is
the product of our conscientious best.

1S,
T\ DEVIZES
SAVAGE TRANSFORMERS LTD.

\9
Nursteed Road, Devizes, Wilts,

(SAVAGE &1,
Telephone: Devizes 536

.

| requisites

WIRELESS WORLD

THE GENERAL ELECTRIC Co., Ltd., has a
vacancy on their staff at Head Office for a
young man in the age Eroup 5/32 years who
has a good personality and initiative; applicants
must have had a good general education and
obtained an ordinary national cert.ficate in elec-
trical enginee.ing, it is desirable that the appli-
cant should have a knowledge of electronics
and ability to read engineering drawings, also
some previous experience in handling Govern-
ment contracts would be an asset.—Apply, in
writing, quoting reference ' G. & R/KS,” to
we Staff Manager, Magnet House, ng?g?’;s,

SITUATIONS WANTED .
EXPERIENQED radio and TV engineer desires
change, with accom.—Box 4064, 945,
RMATURE wi 3
siderable range of windings,
maintenance and repair of elec.
home or abroad.—Box 4063.
RADIO production foreman. 20 years' experl-
ence. requires outdoor work. wiring,
assembly, cable forms. etc., experience of
Government specifications. A.1.D standards; anv
oroEoml considered. —Box 19408
ECTRICAL ~engineer {radio communica-
tions), Grad.l.E.E,. aged 25, available from
June, 4 years’' experience in all branches of
radio teleprinting and by most systems. S.S.B..
F.S.K., tone mod.. etc.. 2 years' i/c TX site. 1
vear i/c_operating room: married; willing to
go anyWhere providing wife accompanies.—Box
3769, c/g W. W, 76
BYSINE! islss FOR SALE AND WANTED
OR sale, radio. TV and electrical business,
any investigation.—Partics.. M. Collinson. 3.
Horse Market Middleton in Teesdale, Durha[rg.72
3
OR sale, wireless, television and electrical
business in main road, North West Lon-
don Suburh. with very little opposition: lock-up
shop, lease nearly 14 years to run, at £300.
rising to £325 per annum; fixtures and fittings
£2,300; stock at valuation.—Write Box 2930.

19166

PAINTS, CELLULOSE, ETC.
ILLER’S " Pan1” air-ary:ne black crackle
enamel, 4/6 4oz iar.—8. Kenton Park
Crescent. Kenton, Mdx. 35
AINT spraying hahdnook 3/6. post free; cel.u-
lose and synthetic paints and all spraying
supplied; catalogue free.—Leonarg
. 53, Harold Wood. Romford. 10207
PATENTS

winder (24), experienced in con-
and also in
installations;

[9452

Brooks

THE proprietor of British Patent No. 573313,
entitled " Multiple Section Electronic Tube
and Method of Making it.” ers same for
licence or otherwise to ensure practical working
in Great Britain.—Enquiries to Singer, Stern &
Carlberg, 14, East Jackson Boulevard, Chicago
4, Illinois, U.£.A. (9445
TECHNICAL TRAINING

ITY & Guilds (Electrical, etc.) on ““ no pass

no fee'' terms; over 95% successes, for
full details of modern courses in all branches of
electrical technology send for our 144-page hand-
hook—free and post free.—B.I.E.T. (Debt. 388A).
17, Stratford Place. London, W,1. 0117
[NDUSTRY needs trained men; send for [ree

brochure giving details of our Home Study
Courses in radio, television and all branches
of electronics; we prepare students for the
A.M.Brit.I.R.E., City and Guilds Telecommuni-
cations, R.T.E.B., and other professional exam-
tnations; traln with the college backed by
Britain’s largest electronic industry.—Write to
E.M.I. Institutes, Postal Division, Dept. WW33
43 Grove Park Rd., London, W.4 (Associated
with H.M.V.}. 10179

TUITION

ADIO training.—P.M.G. exams and 1.E.E.
Diploma; prospectus free.—Technical Col-
lege. Hull. (0111
[OTHING succeeds like success! What we
have done a thousand times we can do again

for you—seee the B.N.R.S. advt.. page 114.
WlRELESS operating; attendance and postal
courses.—Stamp for reply to Manager., The

Wireless School, Manor Gdns.. London, N.7.
.M.I.Mech.E.,, A.M.Brit.I.RE.. City and
Guilds, etc.. on ‘“no pass—no fee ™ terms;
over 95% successes; for details of exams. and
courses in all branches of engineering. building.
etc,, write for 144-page handbook—free.—
B.I.LE.T. (Dept. 387B). 17. Stratford Place, r}’)Vul

8

SEE the world: radio officers urgentlg required:
we train most in shortest period: training
fees payable after appointments secured:
scholarships available: boarders accepted: 2d
stampP for prospectus from Britain’s leading
collece..—Wireless College. Colwvn Bay. 8
IRELESS Telegraphy. — Merchant Navy
offers to youths 15% upwards when quali-
fied. lucrative positions as radio officers.—Apply
British School of Telegraphy. Ltd., 179. Clap-
ham Rd., London. S W.9. Also postal courses in
theory of wireless for P.M.G. Certificates. and
Amateur Transmitting Licence . o124
HE Institute of Practical Radio Engineers
have available home study courses in every
phase of radip and television engineering.
specialising in the practical training of apprén-
tices in the retail trade: enrolments limited. fees
moderate.—The Syllabus of Instructional Text
may be obtained post free from the Secretary,
1.P.R.E.. Fairfield House, 20. Fairfield Rd..
Crouch End. London, N.8. . 0088
REE! Brochure giving details of Home Study
Training in Radio, Television, and al
hranches of Electronics. Courses for the hobby
enthusiast or for those aiming at the
A.M.Brit,I.R.E.. City and Guilds Telecommuni-
cations, R.T.E.B., and other professional examin-
ations, rain with the College operated by
Britain's largest electronic organisation: moder-
ate fees.—Write to E.M.1. Institutes, Postal Divi-
sion, Dept. WW28, 43, Grove Park Rd.. London.
W.4. (Associated with H.M.V.) 10001
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GALPINS
ELECTRICAL STORES
408 HIGH ST.,LEWISHAM, S.E.13

Tel. : Lee Green 0309. Nr. Lewisham Hospital

TERMS : CASH WITH ORDER. NO C.O.D.
All goods sent on 7 days’ approval against cash.
EARLY CLOSING DAY THURSDAY

ELECTRIC LIGHT QUARTERLY TYPE
CHECK METERS, all for 200/250 volts A.C.
50 cycles | phase, 5 amps load, 17/6 each, post 1,6;
10 amp 21/~ each, post 1/6; 20 amps load, 25/~
each, post /6.
RESISTANCE BOXES.
ohms, 37/6 each.

+ H.P. A,C. MOTORS 1425 r.p.m. 110 volts
only £2/15/- each.

3 KILOWATT DOUBLE WOUND TRANS-
FORMERS, 100/110 volts input, 230,240 volts
output or vice versa, weight approx. 112 Ibs.,
£12/10/- each, carriage fwd.

MAINS TRANSFORMERS (NEW), input
200/250 volts in steps of 10 volts, output 350/0/350
volts 180 m/amps, 4 volts 4 amps, 5 volts 3 amps,
6.3 volts 4 amps, 45/~ each, post /6 another
350/0/350 volts 180 miamps, 6.3 volts 8 amps,
0/4/5 volts 4 amps, 45/~ each, post 1/6 ; another
500/0/500 volts 150 amps, 4 volts 4 amps C.T.,
6.3 volts 4 amps, C,T., 5 volts 3 amps, 47/6 each,
post 1/6; another 425/0/425 volts 160 m/amps,
6.3 volts 4 amps, C.T. twice 5 volts 3 amps, 47/6
each, post 1/6.

MAINS TRANSFORMERS (NEW), input
200/250 volts in steps of 10 volts, output 350/9/350
volts 300 m/amps, 6.3 volts 8 amps twice, 4 volts
4 amps, 5 volts 4 amps, 70/- each, carriage 36;
ditto, 450/0/450 volts 250 m/amps, 6.3 volts 8 amps
twice, 4 volts 4 amps, 5 volts 4 amps, 70/~ each,
carriage 3/6; another, input as above, output
500/0/500 volts 250 m/amps, 6.3 volts B amps twice,
6.3 volts 4 amps, 4 volts 4 amps, 5 volts 4 amps,
75/, carriage 3/6. Another, wound to (electronic)
specifications, 350/0/350 volts 250 m/amps, 4 volts
8 amps, 4 volts 4 amps, 6.3 volts 8 amps, 0/2/6.3
volts 2 amps, 70/- each, carriage paid ; another,
input as above, output 500/350/0/350/500 velts
250 m/amps, 6.3 volts 6 amps, 0/2/6.3 volts 2 amps,
0/4/5 volts 4 amps twice, 75/= each, carr. 3/6,
MAINS TRANSFORMERS (NEW), suitable
for spot welding, input 200/250 volts, in steps of
10 volts, output suitably tapped for a combination
of either 2/4/6/8/10 or 12 volts 50/70 amps, 95-
each, carriage 7/6.

MAINS TRANSFORMERS (NEW), 200,
250 volts input, in steps of |0 volts, output
0, 6, 12, 24 volts 6 amps, 42/6 each, post 1/6.
Another as above but 10-12 amps, 55/- each,
post 1/6; another, as above but 25/30 amps,
75/~ each, carriage 3/6 ; another, input as above,
output 0/18/30/36 volts 6 amps, 47/6 each, post 1/6,
EX-RADAR MAINS TRANSFORMERS, 230
volts input 50 cycles | phase, output 4,500/5,000
volts approx. 80 m/amps, 6.3 volts 2 amps, 4 volts
12 amps, 2 volts 2 amps, these transformers are
new, immersed in oil, can be taken out of the oil
and used as television transformers giving output
of 10 mjamps, overall size of transformers
separately, 5%in. X 4fin. X 4in. and 3in. x 3in.
% 24in., price 75/~ each, carriage paid.
EX-NAVAL ROTARY CONVERTERS, 10
volts D.C. input, output 230 volts A.C. 50 cycles,
| phase, 250 watts capable of 50% overload,
weight 1001b., price £10/10/- each, carriage
forward.

ROTARY CONVERTERS, 24-28 volts D.C,
input, 1,200 volts 70 m/amps, D.C. output, 10/-
each, P.F.

MAINS TRANSFORMERS, 230 volts input,
150/0/150 volts 200 m/amps, 6.3 volts Bamps, 5 volts
2 amps output, 23/- each.

AUTO WOUND VOLTAGE CHANGER
TRANSFORMERS, tapped 0/110/200,230 volts
350 watts, 55/ each, post 1/6; as above, but

Sub/Standard 200

500 watts, 70/~ each, carriage 3/6; as above,
200 watts, 40/~ each, post |/6. .

EX-U.S.A. W.D. ROTARY  TRANS-
FORMERS, 12 volts D.C., input 500 volts,

50 m/amps, 275 volts 100 mjamps D.C. output.
Complete with smoothing switches, fuses, etc.,
as new, 17/6 each, carriage 2/6, can be run on
6 volts, giving half the stated output.

MAINS TRANSFORMERS (By well-known
makers). Input 100 & 230 volts, output 6 volts
14 amps twice, price 7/6 each, post |/-; another
200/250 input, output 25 volt 4 amps C.T., 25/~
each, carriage /6.

RECTIFIERS, input 75 volts, output 50 volts
| amp, 10/~ each, post 2/-. Condensers 10 M.F,D.
250 volt wkg, 3/6 each ; 8 M.F.D. at 1,000 v/wkg,
7/6 each ; 8 M.F.D. 2,500 v/test, 10/- each.
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B. & H. RADIO
EAST STREET, DARLINGTON

ANTI-STATIC AERIAL
Easily fitted to chimney stack. Com-

plete with coaxial and fittings ... £3 § 0
BASS & TREBLE SEPARATOR

KITS

Mod. A, 6DB per octave £1 19 0
Mod. B. 12DB per octave £2 16 0
SCRATCH FILTER I 50

VARIABLE SELECTIVITY I.F.

TRANSFORMERS. 4585 K'CS.
per pair £1 7 6

9 K/CS WHISTLE FILTER

Narrow trough better than 49DB

down £2

INTERFERENCE SUPPRESSORS

Ex-Govt. but fitted 1,000 volt

condensers ..............c.......eeennn.

FOR ACOQOUSTIC RESEARCH

Pulse and Square-wave Generators. Pulse
width 0.25 to 120 m:”lseconds Single or
repetitive pulses with provision for square-
wave output with external excitation.
Now in use for Medical Research.
Details on request.
DUN (electronics) & CO.,
17 Victoria Gardens, London, W.11. Park 6636

RCAUIBOY

CARRIES YOUR VOICE

COMPLETE INTER-COM,
SYSTEM FOR OFFICE
FACTORY, STORES, ETC.

EASCO

ELECTRICAL LTD. -
418 BRIGHTON TERRACE
LONDON, S.W.9

Tefephone - - . BRIxton 4980-2-3 -

BOOKS. INSTRUCTIONS, ETC.

COPIES “ W.W.",
4021.

CWW." 43-51;
45 47, s.a.e. defails.—19, Jelf Rd., LOT
LECTRONICS (American), 1942/1950
Harrogate.
.P.R.E. technical publications,
| free;
meter, 7/6: sample copy.
2/-:
Sec'.

mem bership and examination data,
I.P.R.E.. 20, Fairfield Rd.. London. 1}18

0089

1940-52; what offers?
9434

R.S.G.B. bulletins
ndon,
9399
in-
clusive; offers.—Foster, 62, Harlow Terrace,
5.500 Align-
ment Peaks for Superheterodynes. 5/9. post

data for constructing TV aerial Strength
** The Practical Radio
Engineer,” quarterlv(i;ubhcamon of the Institute.

1

THE REPAIRERS

OF ELECTRICAL INSTRUMENTS
All kinds of Meters, Volt, Amp., Galvo.,
Recording, Hleetric (,Iocks Aireraft,
Instruments repaired. We are ‘also skilled
Horologists. Government Ministry enquiries

invited.

AsL for Estimate, Send your enquiries (o

W Ridgway, F.B.H.I.
J IDGWAY & CO.
341 City Rd., E.c.l. Phone : TERminus 0641

o-

TELECRAFT

AERIALS ENSURE THE
BEST TELEVISION

TRY ONE AND SEE FOR
YOURSELF

WE PAY UP TO £20

for
BC-348 RECEIVERS
BC-221 FREQUENCY METERS
In compiete, good, preferably original condition

Reply to Box 3714 c/o ** Wireless World”
stating price and condition

|

WIDE BAND AMPLIFIERS 4-16 Mc/s
C.W. TRANSMITTERS 5.16 Mc/s, 160 w
C.W. TRANSMITTERS 4-18 Mc/s, | kW
TRANSCEIVERS 2-16 Mc/s, 20 w
TRANSCEIVERS 39 Mc/s, 3w
ELECTRONIC COUNTER Scale of 2
ANTENNA TUNING UNIT AT2

for HT 4B HALLICRAFTERS
TRANSMITTERS

HEADPHONES, U.S A. Type HS30

AVINASH ELECTRONIC LTD.

27 OLDHAM ROAD, LONDON, W.10
Telephone : LADbroke 2688

——BENTLEY ACOUSTICS LTD.——

38 Chalcot Road, N.W.l. PRImrose 9090

Offer coils as used in Bentley receivers

Superhet. All-Wave. Single former.
Osclllator. Per pair 15/-.

T.R.F. M. and L. with reaction. Per pair 7/@.

Superhet. 8.ALL. Variable iron core. A. H.F. and Osc.
with fixing feet and tags. Each 2 9.

Standard LF's. Iron core. Per pair 10'8.

Full circuits included. Post paid.

Aerial and

Queensway

QUALITY TELEVISION COMPONENTS

Scanning Coils
6 10 Kv. R.F. EH.T. Units
E.H.T. and Output Transformers
Line fly-back E.H.T. Units
** TELEVISION CIRCULTS »
4th Edition 3'8,

HAYNES RADIO Ltd.

Enfield Middiesex

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quanl.lly too Smat! List on application

H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.1. SLOan: 2463
ALSO AT
LIVEKPOOL - BIRMINGHAM - MANCHESTER

HIGH CLASS
TAPE RECORDING EQUIPMENT
HEADS, DESKS, TAPE, ETC.
Send for lists
BRADNMATIC LTD.
| STATION ROAD, ASTON, BIRMINGHAM, 6

Telephone: Bast 0574

- BRADMATIC -—

14 Day (& Electric) Automatic Switches

Reconditioned. Guaranteed onc year, for con~
tfrolling Window & Poultry lighting, heating, etc.

From 50 /- EACH

Write for illustrated lists *
DONOHOE’S (Timers), 6, GEORGE ST.,
NORTH SHIELDS, NORTHUMBERLAND.

RADIO G200 OFFERS

50 Ampere Rectifier Units Type |IA, Ref.
5A/2247, $.T. & C. Rated as follows :—36V,
50A,, at 50°C., input 380-440 Volts 50 ¢/ps.
3ph. Price £25 each.

EXPORT—IMPORT

ARTHUR HOILE sapiecudiess

MAIDSTONE, KENT
Telephone 2812

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip~
tionfor the Radioand allied trades

LOCKWOOD & COMPANY

Lowlands Rd,. Harrow, Middlesex. Byron 3704

RADIO COMPONENT SERVICE
TRF Chassis Punched 4/3 each.
TRF Coils MW dust cored 5 & per puir.
TRF Coils L.M.W. Air spaced 7/6 per pair.
Buperhet Coils dust cored 29 each.
T'F8 dust cored 11/- per pair,
Send stamp now for New Catalogue.
All goods Guaranteed, Write to:—
Radio Component Service

68 Chesterfield Road, Leyton, E 10 LEY 4380

U.S. WAR SURPLUS WANTED

APR-4, APR-5, APR-I, ARC-3, etc.; TS-12
13, 34, 35, 36, 45, 120, 146, 155, 173, 174,
175, 323 and other *' TS- ' units, etc., par-
ticularly for the MICROWAVE REGION ;
also U.S. commercial laboratory equipment
General Radio, Ferris, etc.); special tubes,
such as 723A/B, 3C22, etc.; spare parts,
technical manuals : single units or large
quantities.

Sell direct to us, receive the full top price’
Describe and price to :

ENGINEERING ASSOCIATES

434 Patterson Road,
Dayton 9, Ohio, U.S.A.

m—VHOLESALE ONLY:
Bonaflde retailers are invited to write
for our Current Comprehensive Com-
ponent Catalogue—Probably the most
interesting in the Tr_ade_.
Importers and Distributors of the

Famous Midget French Potentiometers

V. L. DEWITT LTD.

117, CHARLOTTE ST.,
Mus, 5929/0095

LONDON, w.

L Qwroranno (20

Accurate tests
High, Low and Grid

Bias Batteries. "
Werite for leaflet 30M

RUNBAKEN m

WWWW americanradiohistorv. comm

COVENTRY RADIO

Component specialists-since 1925

10,000

Radio Valves in stock, all types. Im-
mediate delivery at current list prices.
Full range of Ist Grade makes of com-
ponents—Note we do NOT stock
surplus, only new goods.

New list available shortly.

COVENTRY RADIO
189, Dunstable Road, Luton.
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"AUTOMAT"” HOME CHARGERS,
CHARGER KITS,
SELENIUM RECTIFIERS

New Goods with Full Guarantee

“AUTOMAT"” HEAVY
DUTY HOME CHARGER,
virtually unwreckable, for
your car battery or radio
cells, Selenium rectifica-
tion, 12 months genuine
guarantee, fine workman-
ship and appearance, damp-
proof. Btd. model 6 v./
12 v., 2 amp.output, 59/6,
poat  2fs; or amp.
model, 12 v. only, 72/-.

ELIMINATOR KIT. Trans-
former, selenium, H.T.and
L.T. rectitiers, 12 plus
12 mids., cond. for 120 v. 20/30 mA., elimjnator with
¢ amp.trickle charge, 35/-; With handsome steel case,
43/~ post1/3.

FOOLPROOF CHARGER KITS. Really trouble free
and reliable, with full instruction sheet and eircuit.
Standard kit,12v.2 amp.rect.,45 watttrans., ballast/
indicator bulb for 2 v., 6 v., 12 v. charger, no rheustat
or ammeter needed, 38/8, post 1/8, or with handseme
steelcase, 52/-, post 2{-, Ditto but 2, 6,12 v. 3 amp.
48/-; or with case, 58/6, post 2/=; also 12 v. 4 amp.
rect.,70 watt traps.,ballast bulb for 6 v./12 v., 55/-.
Ditto 5 amp., 75/-. Minor kit as above for 6 v./12v.
1 amp.,27/6, post 1/4; case 11/~ extra.

SELENIUM RECTIFIERS, H.T.and L.T., new stock.
not surplus. 2 v./6 v. § amp. h. wave 4/10; 12 v.
1 a.h. wave, §/-, post 6d.; full wave 6 v. 2 amp.. 9/-;
12 v. 2.6 amp., 15/6; 12/15 v. 3 a. to 3.4 a., 16/8,
all post 8d.; 6 v. 4 amp., 16/6; 24 v 3 amp., 33/-;
12 v. 5 amp., 27/6; 24 v. 5 amp., 54/~; large finned
type,12 v. 6 amp., 33/-, all post 11d. ILT. rects..
smali space selenium, all new, 250 v. 0 mA., 7/6,
post 5d.; 250 v. 120 mA. bridge, 14 6, post 8d.;
250 v. 200 mA. bridge, 24/-; ditto 300 mA., 32/-.
Elim. rect.135 v. 30 mA., §/8, poat 5d.

RENEWBAT, battery desulphater and conditioner
carsize, 3/~

CHAMPION PRODUCTS

43 Uplands Way, LONDON, N.21, Phone LAB 4457

AMPLIFIERS

Sound Equipment for every purpas:
Dance Band, Vocalist, Instrumentalist,
Small Public Address, etc.

For Guitar, Accordion, Microphone,
Radio and Gramophone.

PP/15 Fifteen watts Output - 12 gns.
PP/18 De Luxe, Hi-fidelity - 143 gns.
PC/C Suitcase style, |5 watts, with
3 inputs and L.S. Complete - 22 gns.
R/P Electric Record Player - 22 gns.
Mics., Speakers, Record Players, etc,

S.AE for catalogues.
G. L.

ELECTRONICS

(Sound Specialists since 1942.)

16 PATTISON RD.,, LONDON, S.E.18,
(Woolwich 0387.)

|
i.

SOLONS FOR
ESSENTIAL

6 feet
Yoltage ranges from 100 to 250.

W, T, HENLEY'
TELEGRAPH

London, E.C.I

Write for
Folder
Y.l0.

FOR INDUSTRIAL USE

and round pencif bit; 125
watt with oval tapered and
round pencil bit; 240 watt

with oval tapered bit; each with
3.core Henley flexible

WORKS C€O. LTD,
51-53 Hatton Garden,

¥ Use SOLONS |
for thejobsthat
matter —this
modern precision
 tool makes soldering
speedier, simpler and
more reliable. 5 models:
65 watt with oval tapered

S

L.F, Chokes.
150 ma., 12/6. & H.2530 ma.,
9, PAWSONS RD., W. CROYDON. THO 1665 |

CRYSTALS

BROOKES CRYSTALS LTD.

10 Stockwell St., Greenwich, London, S.E.I0
Phone : GRGEenwich 1828.

' ENGINEERS!

Quotations for Specials and Rewinds by return.
Mains Trans. Tapped pri.200-250 v. 80 ma.,350-0-350,
6.3v.4a.,5v.2a. Ditto300 v.and 200 v.C.T.21/~.

Constructors® T.V. Fil. Trans, Pri. O, 195, 210, 230,

245 v. Secs.6.3 v.7 a. 6.3 v.tapped 2 v. 2 a., 35/-.
Quality P.P. O/P, Trans. Low leakage windings,
Special Stalloy Lams. 4 a. to spec. from 35/-. Ditto
shrouded and tagged, 45/-
Heater Trans, 6.3 v. 1.5 a. Tapped Pri.200-250 v.2,7/6.

0 H.

10 H. 65 ma. 300 ohms, 4/6.
15/-.

GOODSELL LTD.
for High Fidelity Fquipment

40 GARDNER ST,

BRIGHTON, |
Tel.: Brighton 26735,

| Fi=delm=

HAND BUILT

10 valve
radiogram
chassls £32.15.0

This equipment {8 a waste of money if you don’t
really eare what sort of reproduction you get from
radio and records, There is such a lot built into it
that does not reaily show until you have it in your
home—R.F. Stage, 9 watt triode push-pulloutput,
bass and treble controls, 20-20,000 cycle response
etc. Full detalls of this and our other models on
requesd.

Fidelia De-Luxe, 9 valve model with 7

watt trlode push-pulloutput ........ £25 50
Fidelia plus 8 valve model with R.F.
stage and 5 watt output ............ 50
Fidelia Standard 7 valve model, 5 watt
triodeoutputandel ot trol £21 15 0
Fidelia minor 6 valve model with 5 watt
push-pulloutput ....o..0iiiinn £17 100
2 AMHURST ROAD

EL TELSCOMBE CLIFFS
Nr. Brighton

SUSSEX
EVELOPMENTS.  7el.: Peacehaven 38156

3 M ” ) .{oﬁﬁ'.;-"r.:;%
TYPE * e
17 mefs zmmﬁé
Range ?\\/to caled metal CRYSTAIS]
Heras migh under BIL | 12500 |
can [ wide, 0373 i
075 :‘-‘de{ameter pios at g :
with g7 es. 1
0.490" centres. |
£

Cables : Xtals, London.
rams : Xtals, Green, London.

Whatever your age OF experience, you musl read
“ ENGINEERING OPPORTUNITIES.” Full details of
the easiest way to pass A.M.I.Mech.E., A.M.I.C.E,,
C. & G. (Electrical, ete.), General Cert., et

G., On
4 PAGES. 0 805
Free’
g ;

Coursesin allbranches
of Engineering—
Mechanical, Electrical,
Civil, Auto,, Aero.,
Radio, ete., Building,
eto. If you'reearning
lessthan£l) a week,tell
us what interests you
and write for your copy
of “ENGINEERING
OPPORTUNITIES”

% today—FREE

B.LE.T.

: 387 3hakespeare Hise.

' i 17-19 3tratford Place
o ] London, W.1.

S TRSHTUE OF EXTNCETiNG TEGHROLERY) |
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HARK!

JOIN US at THE
WALDORF Hotel,
Aldwych, London on this
date and we can promise
you something worth
hearing.

Radio especially F,M.and records demonstrated
on modest priced equipment with not mereiy
high fidelity but—

THE SOUND OF MUSIC!
QUALITY MART present

F.M. FEEDER UNIT new and improved model now in
production suits any amplifier or radio £8.15s.
THE GRAMOPHONE Amplifier
Kits available for the above {tems
NEW % EPITOME Amplifiers * EPIGRAM

Plager * QUALITY CUBE and other
EPIC loudspeakers * Tuner Units—Coils—OCbassis.
Trade enquiries invited

% Also ACOS, BSR, DECCA WB and
other leading makers demonstrating the latest
pick-ups transcription motors, long playing
records, loudspeakers and radio equipment

Admission by Ticket only

in led envel

14d. postag pe.

QuaLiTY MarT

8 Dartmouth Park Ave., London, N.W.5
{4d. stamped self-addressed envelope enclosed.

Please send.........tickets for your London
demonstration session at 4 p.m. 6 p.m 8p.m,
Jan. 21st.

Trade and Press session 2 p.m,
(delete as applicable}

Fill in Coupon NOW e
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INDEX "TO ADVERTISERS
a.A. Tools = 130 E.M.G. Handmade Gramophones. Ltd. .... 131 Peace, T, W.

A.B_ Metal Products Ltd.
tcoustical Mfg. Co., Ltd.
Acoustic Products, Ltd.
Acru Electric Tool Mfg. Co
Adcola, Products, Ltd. .........
Admualty—R N.v. (Wueless) R.
Advance Components, Ltd.

29 ( E.M.1. Factories Ltd.
12 1 E.M.I. Institutes
25 | Engineering Associates . 5
156 | English Electric Cb., Ltd.. The
48 | Enthoven Solders, Ltd., ......
.. 116 | Eta Tool Co. (Leicester),
.. 19. 91 | Expert Gramophones, Ltd.

Pearson, M. &
Pitman, Sir Isaac, & So
Post Radio Supplies

37 | Pratts Radio
5 | Premier Radlo Co.

Aerialite, Ltd ., ... .. . 18 | Field. Norman H 112 | Quality Mart .........
Aucraft Radio Industries, Tnc. 112 Quartz Crystal Co., Lid. 132
Al'mec, Ltd. ........... . 2 Radic & Electrical Mart. The 112
Allen Components, Ltd. 36, 119 Radio Component Selvxce .. 134
Alpha Radio Supply Co., The 123 Radio Exchange C 110
Altham Radio Co. «v.vvoenn... 60 Radio Mail ..., ,.. . 90
Amplex Appliances (Kent) Ltd. .. . u6 | Gee Bros. Rad o Radiomenders, Ltd. 106
Anders Radio, Ltd. .ee.o....... -+ 112 | General Electric Co.. Ltd. 16b. 21 | Radio Merchandise Co., Ltd, 120
Antiference, Ltd, . .. 28| G.L. Electronics . -+ 12> | Radio Resistor CO.. Ltd The 64
Arcolectric ‘Switches, Ltd. ... 22| Glaser. L., & Co -4 139 | Radiospares, Ltd. 132
Armstrong Wireless & Television Co.. Ltd. Goodmans’ Industx , 34, 35 1 Radio Supply Co. . . 105
53. 112 | Goodsell. Ltd. ............. .- 135 | Radio Traders, Ltd 108
Arrow EIectnc Switches, Ltd ............ 120 | Gramp:an Reploducers Ltd. . 68 | Rainbow Radio Co.. Ltd. .. 106
Ashdown, H. : - 40| Gray, Arthur. Lid. ,......... .. 881 Record Elecmcal (,o Ltd The . .32
Ash\vorth i 89 | Grundig (Gt. Britain), Ltd. - 88 pedifon, Ltd. ...... 32d
Assocxated Cme Eqmpments L'd . 38 [ Hallam. Sleigh & Cheston, Ltd. 88 | Henance Mtg, Co. (Sout 114
Audix, B. S 84 | Hall Electnc Ltd. 39 | Reproducers & Am llﬁel‘S Ltd 47
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