January, 1933 WirRELESS WORLD 1

2
e’.

S
2
T

==
[

¢ Overload |

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

WWWW americanradiohistorv. comm
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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


www.americanradiohistory.com

TANUARY, 1953 WIRELESS WORLD 15

—_—

"[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


www.americanradiohistory.com

JaNuary, 1953 WIRELESS WORLD 16a

l‘
bt 4
¥ I _
TRV ET LY . is
' Y . -
¥-

‘ m] iill_ ||H| ‘ IH
9
il 4

| ‘Ill

|\’” HEEY SR

0~

Mm'

e
‘I—

A Shell Photograph

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


www.americanradiohistory.com

18 WIRELESS WORLD JaNUARY, 1953

/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 -

S -


www.americanradiohistory.com

]
v

Tanuary, 1953 WIRELESS WORLD

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
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www.americanradiohistory.com

30

WIRELESS WORLD

JaNuary, 1953

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
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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/%

Wwww americanradiohistorv comm


www.americanradiohistory.com

JanuARY, 1953

WiRELESS Wort.h

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

JaNuary, 1953



www.americanradiohistory.com

JaNuary, 1953 WIRELESS WORLD 57
e ——
— ey 3 N
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
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