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" . . . A book that should be 
in every television dealers service 
workshop, and in every home-con- 
structor's, for that matter." 

Journal of the Television Society 

" . . . The book will undoub- 
tedly be of value to TV service 
engineers, particularly those who are 
not fully experienced in translating 
the appearance of faulty pictures into 
the necessary adjustments or receiver 
fault location." 

Wireless and Electrical Trader 

TV FAUIT FINDING 

Data Book Series No. 5 

This is a completely new production ■—not a 
reprint — and is unique in that it is lavishly 
illustrated by photographs taken from the screen 
of a televisor exhibiting the faults under dis- 
cussion. A handy fault-finding guide is incorpor- 
ated, and this is cross-referenced to the book 

itself 

100 
Illustrations and Diagrams 

80 
pages, high quality paper 

with 
heavy art board cover 

PRICE 5 SHILLINGS, Postage 3d. 
Available from your usual supplier, or direct 

{Trade enquiries invited) 

DATA PUBLICATIONS LTD. 
57 MAFDA VALE LONDON W9 Telephone CUN 6518 

Printed in Great Britain for the Proprietors and Publishers Data Publications Ltd., 57 Marda - 
Vale. London W9, by A. Quick & Co. Ltd., Oxford House, Clacton-on-Sea, Essex. " The 
Radio Constructor " is obtainable abroad through the following: Collets Subscription Service, Continental Publishers & Distributors, Ltd., William Dawson & Sons Ltd. Australia and ^ 
New Zealand: Gordon & Gotch Ltd. South Africa: Central News Agency. Registered for 
transmission by Magazine Post to Canada (including Newfoundland). 
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A KIDDIES' CRYSTAL SET 
CONSTRUCTING & USING AN AUDIO OSCILLATOR HI-FI & 
RECORDING AMPLIFIER, Pt.2. " BEGINNER'S RADIO CONTROL 
RECEIVER • CAPACITANCE-OPERATED MUSICAL INSTRUMENT 
RII5S OUTPUT STAGE & POWER PACK * Improved Fidelity 
at Low Cost • Rotary Transformers 4 Vibrators etc. etc 
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SCOTTISH INSURANCE | ■pm \ 62-43 cheapside 

CORPORATION LTD. LONDON' E c-2 

TELEVISION SETS AND SHORT WAVE TRANSMITTERS 
Television Sets and Short Wave Transmitters/Receivers are expensive to acquire and you 

no doubt highly prize your installation. Apart from the value of your Set, you might be held 
responsible should injury be caused by a fault in the Set, or injury or damage by your Aerial 
collapsing. 

A "Scottish" special policy for Television Sets and Short Wave Transmitters/Receivers 
provides the following cover:— . 
(a) Loss or damage to installation (including in the case of Television Sets the Cathode Ray 

Tube) by Fire, Explosion, Lightning, Theft or Accidental External Means at any private 
dwelling house. 

(b) (/) Legal Liability for bodily injury to Third Parties or damage to their property arising 
out of the breakage or collapse of the Aerial Fittings or Mast, or through any defect 
in the Set. Indemnity £10,000 any one accident. 

(//) Damage to your property or that of your landlord arising out of the breakage or 
collapse of the Aerial Fittings or Mast, but not exceeding £500. 

The cost of Cover (o) is S/- a year for Sets worth £50 or less, and for Sets valued at more 
than £50 the cost is in proportion. Cover (b) (i) and (ii) costs only 2/6d. a year if taken with 
Cover (a), or 5/- if taken alone. 

Why not BE PRUDENT AND INSURE your installation—it is well worth while AT THE 
VERY LOW COST INVOLVED. If you will complete and return this form to the Corporation's 
Office at the tbave address, a proposal will be submitted for completion. 
NAME (Block Letters)   
(If Lady, state Mrs. or Miss)    
ADDRESS (Block Letters)  •••■ 
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Data Book No. 7 

^Receivers* 

Pre-Selectors 

& Converters9* 
The book for which you have been waiting! 

Containing selected reprints of: 

S.W. Mains Receiver . Portable Superhet 
TV Sound Receiver . TRF Receiver 
13-31 Mcs Pre-selector . TV Pre-amplifier 
Regenerative Pre-selector . High Gain 
10 Metre Converter 2 Metre Converter 

PRICE; 2/6 Postage 2d 
Available immediately from: 

Data Publications Ltd. 
57 Maida Vale . London . W9 
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sra valves 

The Z729 low noise 

audio frequency pentode 

i 
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The Z729 has been selected by Mr. A, 
S. Torrance for use in the early stages 
of his new Orpheus Tape Recorder 
Amplifier. The special features of the 
Z729 are 

Low hum level (1.5 mV) 

Negligible microphony 

High stage gain 

Internal screening 

Simple circuitry 

•V 

T* 
•A. 
*T* 
vV 
T* 
vV 
T 

Make it the automatic choice in all applica- 
tions iiwolving the amplification of small 
audiofrequency voltages, particularly where 
a high degree of bass boost is required. 

For technical data on this and other Osram valves, write to 
Osram Valve and Electronics Dept. 

THE GENERAL ELECTRIC CO. LTD, MAGNET HOUSE. LONDON, W.C.2 
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Component Specialists Since Broadcasting 
Started 

Invite all those interested in 

ELECTRONIC COMPONENTS 
(both Regular and Surplus) 

to send for particulars of their 

Mew Mailing List Scheme 

H. L. SMITH & CO. LTD 
287/9 Edgware Road London W2 

Telephone Paddington 5891 
Hours 9 till 6 (Thursday I o'clock) 

Nr. Edgware Road Stations, Metropolitan & Bakerloo 

ARTHURS HAVE IT! 
LONDON'S OLDEST RADIO DEALERS 

LARGE VALVE STOCKS 
AVOMETERS IN STOCK 

Avo Test Meters and Signal Generators 
and Taylor Meters 

Leak Point One Amplifiers and Tuning 
Units. 

Chapman Tuning Units. 
Crystal and Moving Coil Mies. 
Decca Replacement Heads and Pickups. 
Goodman's Axiom 150 Speakers. 
Partridge Output Transformers for 

Williamson Amplifier. 
All Components for the Radio Construc- 

tor's 16" Televisor. 
Weare & Wright Tape Deck £35. 

LATEST VALVE MANUALS 
Mallard, Osram & Brimar No. 4 5/- each 
Mozdo 2/- each Postage 6d extra 

TELEVISION SETS, WIRE AND TAPE 
RECORDERS ALWAYS IN STOCK 
Goods offered subject to price alterations 

and being unsold. 
Est. 
1919 

Arthurs first 
Proprietors: ARTHUR CRAY LTD. 

OUR ONLY ADDRESS Gray House 
ISO-52 Charing Cross Road 

London, W.C.2. 
TEMple Bar 5833/4 and 4765 WRITE FOR LISTS 

: ? - 

Is 

m m 
V - ■ 

THESE STANDARD 
WIDE ANGLE 
COMPONENTS ARE 

USED IN THE 
"TELEKING" 

AND 
"SUPERVISOR" 

Also for the conversion 
to 14" or 17" C/R Tube 
of all popular home-built 

televisors. 

From all leading stockists. 

ALLEN 
COMPONENTS 

LIMITED 
Crown Works 

Lower Richmond Road 
Richmond Surrey 

Telephone Prospect 9013 
Send 9d. and stamped 
addressed envelope for 

Circuit Diagram. 
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AND ELECTRONICS 

LEARN THE PRACTICAL WAY 

Instruction and Equipment 
Here at last is the only real way of making 
home study really successful. Actual equipment 
is supplied thus combining theory and practice 
in the correct educational sequence. Whether 
your need be for career, hobby or general 
interest, here is the ideal method for acquiring 
the knowledge in the most 
efficient way possible. 

QUICKER-BETTER- 
MORE INTERESTING 
This equipment specially pre- 
pared and designed remains 
your property and it provides 
thoroughly sound basic sets 
which can easily be expanded to 
meet your growing knowledge. 

PRACTICAL COURSES IN 
MANY OTHER SUBJECTS INCLUDING: 
Draughtsmanship, Carpentry, 
Chemistry, Photography, Commercial Art 

POST THIS COUPON T 
Please send me your FREE book on Practical Courses 
To: E.M.I. INSTITUTES, Dept. I79x, 
43 Grove Park Road, Chiswick, W.4. 

NAME  

ADDRESS- 

: 

INSTITUTES 

We will not worry you with personal visits. 

The only Postal College 

which is part of a world-wide 

Industrial Organisation. 
IC20 

243 

- www.americanradiohistory.com

www.americanradiohistory.com


357/9 OLD ROAD CLACTON-ON-SEA 
ESSEX DEXCO (Clacton) Ltd 

IMPROVED "MAXI-O" CHASSIS MOOTIMG COILS 

iO 
w 

6 

Most advanced form of improvements worthy of careful note: 
I & 2. Former, Mounting Bush and Nut completely moulded in coloured polystyrene enables easy identification on both sides of chassis. No 

corrosion possible as in normal types of metal bush or mounting 
lugs. Coil can be made vibration proof and locked forever by slight 
application of polystyrene varnish ("DENFIX") to thread before 
assembly. ... 

3. Adjustable Iron Dust Core, simplifying receiver alignment. 
4. Litz windings on L.F. ranges. 
5. The terminal spills are tinned copper and form an integral part of ths former. _ _ A . 
6. Dimensions: Former length II",— Dia.: A"—O.B.A. fixing. 
The following Colour Code identifies the coils: 
BLUE: Grid coil with aerial coupling winding. For R.F. or Mixer. Range 1-5 3/11 each Range 6-7 3/9 each 
YELLOW Grid coil with coupling for reaction or R.F, anode. Straight detector 

or mixer following R.F. Range 1-5 3/11 each Range 6-7 3/9 each 
GREEN: Grid coil with reaction and winding (6 pin) 4/9 each. 
RED: Superhet Osc. 465 kc/s. Range 1-5 3/11 each Range 6-7 3/9 each 
WHITE: Superhet Osc. 1.6 Mc/s. Prices as RED. 
(NOTE: Range 6 & 7 Red can be used for various I.F.'s: no "White" coils are made for these ranges). 

RANGE 
Mc/s 
Metres 

1 
.175/.525 
1700/570 

2 
.515/1.545 

580/194 
3 

1.67/5.3 
180/57 

4 
5/15 
60/20 

5 1 6 
10.5/31.5 30/50 
28/9.5 1 10'6 

7 
45/78 6.6/3.8 

Complete Technical information on the coils — DTB.4   ... 1/6 
Formers of the above coils complete with core, any colour ... 2/2 each 

SEND 9d FOR GENERAL CATALOGUE 

IKOPATENTS 

LTD. 
Managing Director 

E. G. O. ANDERSON 

Consultants 

• RADIO 

• TELEVISION 

• ELECTRONICS 

17 CRISP ROAD W6 
RIVERSIDE 2678 

TELEVISION 

CABINETS 

All Sizes up to 16" Tube 

Specially Designed for 'The Radio 
Constructor' ' MAGNAVIEW " TV. 

Receiver. 

Price £18:10 Carriage £1 

SEND FOR ILLUSTRATED LEAFLET 

H. ASITDOWN 

98 HERTFORD ROAD 
TOTtenham 2621 EDMONTON N9 
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dound advice 

h HOME CONSTRUCTORS 

1. Build a GOOD set 

2. Use MULLARD 

Valves & Tubes 

If you are devoting many hours of 
leisure time to building a set, build a 
crood set. one that will repay you with 
first class results. 
And to be sure of getting first class 
results choose Mullard Valves and 
Muliard Long-Life TV Tubes—the 
best that money can buy. 
An interesting list of equipment—it 
covers TV and sound receivers, L.F. 
amplifiers and tape recorders—for 
which Mullard Valves and Tubes are 
specified, is available free of charge. 
Write to the address below for a copy 
of " A Selection of Home Constructor 
Equipment ". 

£ 

c0NSTHuq 
mil 

mnii'MF 
vr 

1** 
FREE! From your Dealer 
Available from your usual dealer is a free 32-page booklet, 
44 The Universal Large Screen AC/DC Televisor reprinted 
by Mullard from a series of articles in the "Radio Constructor", 
by A. S. Torrance. 

IMuliandl Mullard Ltd.,Valve Sales Dept., Century House, Shaftesbury Ave., London,W.C.2. 
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J. L. ROBINSON 
THE COMMANDER 

The complete kit with a circuit and layout dia- 
grams to build a 3-valve plus rectifier TRF. 
receiver, housed in an attractive walnut cabinet 
size I2"x5"x7". Medium and Long waveband 
coverage, with illuminated dial, and for use on 
200/250v AC mains. Price £5.14.6. P. & P. 4/- 
Supplied completely built and tested Price £6.18.6 Carriage & Packing 4/- 
Cabinet as above, or bakelite (Walnut or Ivory) 
complete with: Dial, Backplate, Drum, Drive 
Spindle. Cord, Spring, Pointer, Punched Chassis 
and 2 Chassis Brackets. Price 28/6, P. & P. 2/5 

THE BAFFLETTE 
Receiver as above, but in a superior table baffle 
cabinet, beautifully grained and polished. Baffle 
area size \T'*.\\±". Illuminated dial l"*!" with 
transverse pointer. 
THIS IS A REALLY OUTSTANDING CABINET 
AND MAKES A FINE RECEIVER. 
Complete Kit. Price £6.18.6. P. & P. 4/-. 
Supplied completely built and tested. 
Price £7.19.6 Carriage & Packing 7/6 
Bafflette cabinet, complete with: Chassis, 2 
Chassis Brackets, Scale, Scale Pan, Drive Spindle, 
Drive Drum and Spring, Transverse Pointer, 
3 Idler Pulleys (with rivets), 3 Back Screws and 
Cup Washers and 2 P.K. Chassis Screws. 
Price 43/6 P. & P. 4/- 
All components available separately along with many 

THE STRANGER 
Combined audio amplifier and intercom unit- 
Used as a superior intercom unit — for home or 
office use. or as a baby alarm. Used as a quality 
amplifier from your record player or radio feeder 
— will provide up to 3^ watts quality output. 
Complete kit can be supplied. Price £4.17.6 

P. & P. 3/6 
Or completely built and tested. Price £5.19.6. P. & P. 3/6 

SIGNAL GENERATOR 
Continuous coverage 110 Kc/s to 75 Mc/$ in 
switched bands. 3 valve circuit for 230/250v 
AC mains operation, in metal case size I0"x6i''x 
4^". Scale size 6i"x3j" — direct reading. 400 c/s 
internal modulation at 30 per cent. Frequency 
calibration accuracy I per cent. 100 m/V RF 
output — modulated or unmodulated — contin- 
uously variable. Supplied completely built and 
tested. Price £4.5.0. P. & P. 4/-. 
Circuit and layout diagrams can be supplied 
separately at 3/6. 

RC3/52I COLLARO 
3-speed twin head automatic record changers. 
Brand New in maker's original cartons. Price 
£9.19.6. Carriage Free 
12" PM loudspeakers by TRUVOX. Price 48/6. 

P. & P. 3/6 
other useful bargains contained in our list. SAE, please 

CARAVAN SITE 
Post orders only to 

COMPTON BASSETT CALNE • WILTS 

POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LA TEST METHODS 
OF HOME TRAINING FOR OVER 150 

CAREERS & HOBBIES 

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 
City and Guilds Crnuped Certifioates In Telecommunications: A.M. Brit. I.B.E. 
Examination, Radio Amateur's Licence, Radio and Television Servicing 
Certificates, General Radio and Television Courses, Radar, Sound Recording, 
etc. Also Courses In all other branches of Engineering and Commerce. 

The advantages of E.M.I, training. 
★ The teaching methods are planned to meet modern industrial requirements. ★ We offer 
training in all subjects which provide lucrative jobs 
or interesting ho^biss. ★ A tutor is personally 
allotted by name to ensure private and individual 
tuition. ★ Free advice covering all aspects of j 
training is given to students before and after j 
enrolling with us. \ 

I 
I 
I 

iy Postal College which is 

mr. 

Courses from £! per month 

rnmjf mMWSWWTEM 
mdR&m&k The only Postal Golleoe which Is 
part of a wor d-wide Industrial Organisa:ion. | sub;ect(S) of interest 

POST THIS COUPOH TODAY 
Please send wi hout obligation your FREE book. 
E.M.I. INSTITUTES, Dept. I79K. 
43 Grove Park Road, London, W.4. 
Phone: Chiswick 4417/8. 
NAME    
ADDRESS  

(CIS 
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LA\ ^ 'P&c 

Suggested Circuits for th< 

v^\VA\\mv*Perime r 

The circuits presented in this series have been designed 
by G. A. FRENCH specially for the enthusiast who 
needs only the circuit and essential relevant data. 

No. 3 7 : A Capacitance-operated Musical Instrument 

THE principle of using the varying 
capacitance existing between the hand 
and a vertical metal rod to operate 

an electronic musical instrument is by no 
means new. A considerable amount of 
research into the possibilities of such an 
arrangement was made by serious musicians 
before the war; and it was claimed that, 
owing to the complete freedom of the hand 
when playing the instrument, a considerable 
degree of expression could be obtained. 

In its original form, the instrument con- 
sisted of two RF oscillators, these being 
tuned approximately to the same frequency 
and so arranged that their combined output 
was fed to a common detector. A vertical 
metal rod was connected to one of the 
oscillators in such a manner that, as the 
player's hand approached the rod, the 
varying capacitance existing between the 
rod and the hand altered the frequency of 
oscillation. Thus, as the outputs of the two 
oscillators were beating together in the 
detector, it was possible to obtain an AF 
tone which varied with the proximity of the 
player's hand to the rod. 

This arrangement was fitted with a pedal- 
operated volume control which carried out 
the approximate function of a swell control. 
At this state of its development, the instru- 
ment suffered from the disadvantage that 
it was difficult to operate the swell pedal 
sufficiently quickly to prevent "slurring" as 
the player proceeded from one note to the 
next. At the same time, however, it was 
still possible to obtain several interesting 
effects, including a vibrato which could 
be given by moving the fingers. (It should 
be pointed out that this was a vibrato in 
pitch and not in sound amplitude). 

The slurring effect was later overcome by 
the addition of a switch which was held 

in the performer's left hand. This switch 
controlled one of the oscillators (or subse- 
quent amplifier), and enabled the instrument 
to be switched out while the player selected 
his notes. The switch afforded a consider- 
able improvement and the instrument became 
capable of far more versatile applications 
than was hitherto possible. 

Due, possibly, to the lack of development 
in the electronic art in pre-war days, or more 
probably, to the advent of the war itself, 
the capacitance-operated instrument does not 
appear to have evolved further. It had, 
nevertheless, already made several public 
appearances in various forms, the most 
noteworthy in this country being, perhaps, 
in the music-hall sphere where it was demon- 
strated both as a novelty and as a serious 
instrument. 

A New Departure 
It will be seen from the above that the 

capacitance -operated instrument is capable of 
offering a considerable amount of expression 
to the musician. It has further advantages. 
These consist of an almost unlimited range 
of pitch, since it may produce any tone lying 
between the upper and lower limits of 
audibility; a considerable range of swell 
control (in common with almost all other 
electronic instruments); and the advantage 
that it requires no manual or finger-board. 
This last point not only reduces the cost 
of the instrument; it also allows the novice 
to acquire its technique in a very short space 
of time. 

It has, however, the disadvantage that the 
note produced is a sine-wave; and it there- 
fore lacks tone-colour. 

In this month's Suggested Circuit the 
writer has, amongst other things, made an 
attempt to considerably enrichen the tone 
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of the instrument. This has been done by 
multiplying the fundamental frequencies in 
such a manner that second, third and fourth 
overtones (or harmonics) may be added to 
the original note in any proportion what- 
soever. Indeed, it is even possible, with 
quite simple controls, to obtain the over- 
tones by themselves and completely cut out 
the original fundamental tone! 

The process of obtaining the overtones 
is made possible by multiplying the radio 
frequencies of the two oscillators, and sub- 
sequently detecting the multiplied frequencies 
at separate detectors. Thus, assuming that 
the RF oscillators were working originally at, 
say, 5,000 and 5,001 kc/s repectively, their 
beat note would consist of a 1 kc/s note. 
If the radio frequencies were doubled they 
would become 10,000 and 10,002 kc/s, 
these new frequencies producing a beat 
note at 2 kc/s. Similarly, trebling the 
frequencies would offer 15,000 and 15,003 
kc/s respectively, giving a beat note of 3 
kc/s; and so on. 

The Circuit 
Let us now consider the circuit accompany- 

ing this article. 
The two oscillators providing the radio 

frequencies are Via and V2a. These feed 
into cathode followers Vlb and V2b; the 
two outputs appearing finally across the 
combined cathode resistor, R20. It is 
necessary to isolate the two oscillators from 
each other by cathode followers (or similar 
buffer stages) as their frequencies would 
otherwise tend to "pull" towards each other. 
The two circuits are, for the same reason, 
screened from each other. 

The oscillators work at 6 Mc/s. From the 
writer's experience, this frequency is quite 
convenient (although it is not, of course, 
critical), as it allows the complete audio 
range to be obtained with some 75 to IGOpF 
for the capacitive element of the tuned 
circuit to which the pick-up rod is connected. 
The capacitor C6 is a panel control which may 
be used for finally trimming the tuned circuit 
whenever this is required. 

A key, SI, is connected in the anode 
circuit of VI, and is used for switching this 
oscillator in and out. SI may be either 
hand- or foot-operated. It would be pre- 
ferable, however, to have it hand-operated 
and, furthermore, mounted on the panel 
together with the other controls. These 
could then be adjusted by the left hand 
whilst the right hand was used for playing. 
If desired, the pick-up rod could be mounted 
several feet from the rest of the instrument, 
it being connected to its appropriate circuit 
through low-capacitance coaxial cable, the 
outer sheath of which would be earthed to 
the instrument chassis. 

Both VI and V2 are double triodes. 
Two 6SN7's would cope quite well here. 

The combined RF output appearing across 
R20 is applied to V3, which acts as a leaky- 
grid detector. Both RF and the fundamental 
AF beat note appear at the anode of this 
valve, and the second RF harmonic is picked 
out by L5-C12. The AF note, filtered by 
R9, C15 and €16, is then passed, via €17, 
to R31. 

The second harmonic RF built up across 
L5-C12 is passed to a further tuned circuit, 
L6-C13, by means of the mutual inductance 
existing between the two coils. This coupl- 
ing is obtained by mounting the coils 
side by side in the same manner as is done 
in an IF transformer. Both tuned circuits 
are peaked to 12 Mc/s, and this frequency 
is passed to V4, which also performs the 
double function of leaky-grid detector and 
multiplier. By a similar process to that 
occurring in the anode circuit of V3, the 
2nd harmonic AF tone is passed, via €25, 
to R30; whilst the 4th RF harmonic, at 
24 Mc/s, is passed to V5. 

V5 acts as a leaky-grid detector, the 
detected 4th harmonic AF tone being passed 
to R28. 

At the same time, the combined RF 
oscillator output appearing across R20 is 
fed to V6. This valve is over-biased by 
R22, and the 3rd RF harmonic is picked out 
by L9-C34 and L10-C35. The RF is then 
fed to the leaky-grid detector V7; and the 
3rd harmonic AF note produced at its 
anode passed finally to R29. 

The pentodes V3 to V6 should be straight 
(not vari-mu) RF types, such as the 6J7. 
V7 may be a 6J5, or similar valve. 

Variable Couplers 
It will now be seen that the fundamental 

AF tone and its harmonics are fed, in order, 
to the potentiometers R31 to R28. These 
potentiometers are pre-set, and are so 
adjusted that the AF amplitudes presented 
by them to the resistors R32 to R35 are 
all at the same volume level. 

These latter resistors are the Variable 
Couplers and are panel mounted. Their 
purpose is to select whatever proportion of 
overtones is desired for passing on to the 
subsequent stages of the instrument. Their 
nomenclature, " 1st Octave," " 2nd Octave," 
and " 3rd Octave," refer to the 2nd, 3rd 
and 4th harmonics. Resistors R36 to R39 
are included in the circuit to prevent individual 
settings of the Variable Couplers from inter- 
fering with each other. 

The combined output from the Couplers 
is next fed to the pentagrid V8, and thence, 
via the Swell Control, to the subsequent 
amplifier. V8 may be a 6L7 or similar valve; 
and the Swell Control may be either foot 
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or knee-operated according to individual 
requirements. 

Vibrato 
A vibrato control is introduced by the 

circuit around V9. This valve functions as a 
phase-shift oscillator, the values of C46, 

47 and 48, and R46, 47 and 48 being such 
that it oscillates at approximately 3 cycles 
per second. This frequency is tapped off 
R48 and is applied, via direct connection, 
to the second control grid of V8. The 
depth of vibrato may be varied from nil to 
maximum by adjusting R48. V9 may be a 
6J5 or any equivalent valve. 
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R1 20ka 
R2 50kn 
R3 20kn 
R4 50kn 
R5 150kn 
R6 250kn 
R7 50ka 
R8 lOOka 
R9 20kn 
RIO 150ka 
Rll 250ka 
R12 50ka 
R13 lOka 
R14 20ka 

RESISTORS 
R15 ISOkH 
R16 250kn 
R17 50ka 
R18 lOOkO 
R19 20k fl 
R20 2.5 kQ 
R20 2.5ka 
R21 250kn 
R22 20kn 
R23 50ka 
R24 250kO 
R25 50ka 
R26 iookn 

R27 20k a 
R28 to 35 250kn 
R36 to 39 500ka 
R40 fOOkU 
R41 50kO 
R42 150kn 
R43 2ka 
R44 500ka 
R45 lOOkQ 
R46, 47 300ka 
R48 250kO 
R49 IkO 
R50 25ktl 
R51 iookn 
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"Attack" 
A further refinement is offered by the 

"Attack" Switch S2. When this is in the 
central, "Normal" position, the keying 
of the instrument is flat and without peaks. 
On switching to the "Legato" position, the 
O.SixF capacitor, C4, is connected to the 
anodes of Via and Vlb. C4 tends to dis- 
charge through the valves when the key 
is raised, with the result that, when it is 
pressed again, the anode voltage of Via 

and Vlb takes a short time to rise to its 
full voltage. The keying at this position is, 
correspondingly, relatively slow and smooth. 

The reverse happens when S2 is switched 
to " Staccato." In this case the voltage 
across C4 tends to rise to the full HT voltage 
when the key is raised. Therefore, when the 
key is depressed. Via and Vlb work at a 
momentarily higher voltage as C4 discharges 
again. This results in keying which is 
staccato in character. 
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TRIABLE COUPLERS 

C1 Trimmer 
C2 200pF 
C3 .01 uF 
C4 .5|J.F 
C5 .001 ixF 
C6 25pF 
C7 Trimmer 
C8 200pF 
C9, 10 .IgF 
Cll 150pF 
C12, 13 Trimmer 
C14 .I[xF 
C15, 16 200pF 
C17 .01 (xF 

CAPACITORS 
CI8 .l(xF 
CI9 l50pF 
C20, 21 Trimmer 
C22 .IfxF 
C23, 24 200pF 
C25 .01 [xF 
C26 .IjxF 
Cll 150pF 
C28 .IjxF 
C29, 30 200pF 
C31 .01 jxF 
C32, 33 .IfxF 
C34, 35 Trimmer 

C36 .ItiF 
C37 150pF 
C38, 39 200pF 
C40 .01 (iF 
C41, 42 .IgF 
C43 25p.F 
C44 .IgF 
C45 .Olv-F 

C46, 47, 48 .IgF 
C46, 47, 48 . luF 
C49 50nF 
C50 32p,F 
C51 16(iF 
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A Beginner's 

RADIO CONTROL RECEIVER 

By H. WATSON G3HTI 

THE term 'beginners,' as applied to this 
receiver, is meant both from the con- 
structional and the operational stand- 

point, being the author's first effort in the 
radio control field. 

The aim of the design was simplicity and 
cheapness, rather than miniaturisation, and 
with its associated batteries it is quite bulky, 
but this drawback is outweighed by the 
simplicity of construction and ease of 
operation. After all, one can always design 
the model around the radio gear! 

After a few abortive attempts to use a 
single-stage super-regen., a DC amplifier* 
was added, with immediate success. The 
detector is supplied with HT from a 90 
volt source through a 25ktJ fixed resistor 
(R3) and a lOOkfl variable resistor (R2) 
which drops the voltage at VI anode to 
about 45 volts. The amplifier is connected 
between a 45 volt tap and the 90 volt point, 
so that the potential at VI anode is variable 
(by varying R2) around the filament pot- 
ential of V2. The relay used closes on 3mA 
and drops out on 2mA, so for maximum 

sensitivity R2 is adjusted until just less than 
2mA flows in V2. A signal received by VI 
causes a drop in anode current in the detec- 
tor, with a corresponding rise in anode 
voltage, due to a decrease in the voltage 
dropped across R3 and R2. Since R3 and 
R2 constitute a very high anode load resis- 
tance, a small change in current gives quite 
an appreciable change in voltage. This 
voltage change is applied direct to V2 control 
grid, causing a rise in V2 anode current, 
thus closing the relay. At short ranges, 
this change in current through V2 may 
amount to 8 or 9mA. 

The valves used, both 3A4's, are rather 
heavy on filament current, but were chosen 
because they were obtainable at a very 
low price. The rest of the components will 
be found in most well-stocked junk boxes. 

Two separate LT batteries are required, 
as there is a difference in potential of 45 
volts between the filaments of the two 
valves. Vidor L5040's are suitable. The 
HT is derived from a 90 volt layer type 
portable HT battery, Vidor L55]2 or similar. 

. 

Action photograph of 
the model tanker in 
which is fitted the rec- 
eiver described in this 
article. The model is 
electrically propelled, 
the realistic "smoke'' 
being artificially 

t produced 
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To obtain a 45 volt tap. for the filament of 
V2, the outer cover must be carefully opened 
up and the contents slid out. It will be found 
that the battery consists of four 22i volt 
sections, and a lead-out is soldered to the 
45 volt point and the battery replaced in its 
cover, which can be re-glued, or held together 
with a rubber band. 

If a receiver covering 27 Mc/s is not 
available, then the setting up process is 
reversed. R2 is adjusted to the value where 
the relay just drops out, and with the trans- 
mitter radiating on 27 Mc/s C2 is rotated 
until the relay closes. By backing off R2 
a little at a time, it is possible to find the 
exact resonance point when the relay just 

R2 R3 
M/WWWW—vAMW-i 

•OOKA 25Kn 
HT+90V 

Rl 
nim 

2Mn 

47pF RFC 2 RFC I 

C4 O! /iF. 

SOpF 3A4 3A4 f5 

t rr 

/ -- lOOpF 
C3 

SIA SIB 

+ y - 
•5 V i-5 V 

3-30pF 
C2 

LI. 9turns J8swg enamelkd^copper wire ^"dia spaced to 1" long. 
Aerial tapped \y2 turns from anode 
end. 

RFC I *2. SO turns 38swg enam. copper 
wire close-wound on Va" former. 

Jl Short-circuiting type jack socket 
RY Govmt. surplus SOOOA relay (or 

any relay which will close on less 
than 5mA.) 

VI 4 V2 must each have a separate filament 
supply, to avoid short«-circuiting the lower 
half of the HT supply. 

HT-F45V , 

Circuit of the radio control receiver 

Setting Up 
If a communications receiver covermg 

27 Mc/s is available, this is very easy. A 
0-I0mA meter is plugged into Jl, and R2 
adjusted until V2 is just cut off. Tune the 
communications receiver to 27 Mc/s, and 
then adjust C2 on the control receiver until 
the radiation from the detector is heard. 
A certain amount of hand capacitance may 
be noticed as both sides of C2 are 'hot' to 
RF and, of course, to DC. An insulated 
shaft coupler, or in the case of a screwdriver 
adjustment, as in the original model, an 
insulated trimming tool, should be used. 

When the signal in the communications 
receiver is at maximum, the detector is 
tuned to 27 Mc/s. R2 is now rotated until 
the relay closes, then reversed until the 
relay just drops out. A 27 Mc/s carrier 
should now operate the relay. 

flicks in and out on tuning through. When 
this point is found, R2 should be re-adjusted 
for maximum sensitivity, to the point where 
the relay just drops out. Faulty setting will 
result either in greatly reduced sensitivity 
and range, or in the relay closing on the 
first signal received, and remaining closed 
until R2 is reset! 

The 47pF capacitor in the aerial tends to 
reduce body capacitance effects when setting 
up, and with it, the length of aerial has 
negligible effect on the receiver tuning. 

Performance 
Using a pair of 3D6's in a push-pull 

self-excited oscillator running about 1 \ 
watts DC input, with an 8/t. whip aerial 
and a 2ft bins aerial on the receiver, a range 
of about a quarter of a mile was obtained. 
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Maximum permitted input for model con- 
trol being 5 watts, with this amount of 
transmitter power this range should be 
doubled or trebled. 

Construction 
The receiver is built on an aluminium 

chassis 5'x3i'xli' deep, and is totally 
enclosed in a small aluminium case (home 
made) measuring 5'x3i' high, x 3 J-' from 
back to front. All switches, leads, controls, 
etc., are brought out to the front panel, 
except for the relay contact connections, 
which protrude from the rear of the case. 
This arrangement proved quite satisfactory 
except that the proximity of the aerial 
socket to the variable resistor control made 
setting up a bit 'touchy', due to hand cap- 
acitance. Probably this would be obviated 
by bringing the aerial out to the rear of the 
chassis. 

Batteries require about the same amount 
of space as the receiver, which is used to 
control a model boat 3/r 4ins long, by 6ms 
beam, by 4ins from deck to keel, there being 
ample room for all control gear, propulsion 
motor and batteries. 

A second effort would probably produce 
a much more compact receiver, but attempts 
to use smaller LT batteries and a lower HT 
supply were not very successful, as battery 
life became too short to be of any use. 

Probably by using 3V4's, or 3S4's, the 
saving in LT consumption would enable 
smaller LT batteries to be used, and indeed 
the increased initial cost of the valves will 
be offset by the smaller expenditure on 
replacement batteries. 

* See Remote Control by Radio, F. C. Judd, 
The Radio Constructor, Sept.-Oct.-Nov., '52. 

11 YOUR WORKSHOP 

In which J. R. D. discusses Problems and Points of Interest 
connected with the workshop side of our hobby and based 
on Letters from Readers and his own experience. 

MY remarks the other day about the 
running of, a TV receiver from 
24-volt battery supplies has prompted 

several country-dwelling readers to write to 
me. My correspondents claim that insuffi- 
cient space is given in constructional journals 
to those who live in the country without 
mains, and they state that they would very 
much like to see more articles devoted to 
this subject. One reader, N. V. Dinsdale, 
Stokes St. Milburgh, Ludlow, stated: "The 
shock of seeing a reference to 24-volt 
equipment was so great that this letter had 
to be written in grateful acknowledgment." 

Charging Supplies 
Mr. Dinsdale also sent a few useful hints 

that should be worth while passing on. 
He obtains his charging supply from a 

high-current 30-volt tank heater of a type 
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which was prominent in the surplus market 
several years ago. These generators deliver 
50 Amps, run at high speed, and "drink 
petrol like water." Mr. Dinsdale has 
reduced the speed of his model by replacing 
the spring in the centrifugally-operated 
built-in speed control by one which is 
weaker. "Trial and error finally yielded 
an output of 10-20 Amps according to demand, 
still at 30 volts as the generator is com- 
pound-wound." 

This reader states also that a neighbour, 
who uses a 24-volt DC to 230-volt AC con- 
verter, gets the same picture wobble on his 
TV set that I described in my earlier article. 
In this case, the wobble has been cured by 
passing the input current to the converter 
through a variable resistor. Careful mani- 
pulation of the resistor yields a position 
at which the wobble disappears. At this 
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point the output of the converter is, of 
course, at 50 cycles. 

For sound radio Mr. Dinsdale uses an 
ex-R.A.F. Power Unit type 173. This is a 
vibrator job and offers an output of 120 for 
24-volts input. If, however, the internal 

ON OFF 
ITCH 

STARTING 
RESISTOR 24 VOLT RELAY 

COIL DC 
INPUT 

DYNAMOTOR 
INPUT 

RC393 
Fig. 1. A simple starter circuit, suitable for 
operating a small dynamotor from a volume- 

control switch 

neon stabiliser is removed the output 
jumps to 200 volts at a current sufficient 
for a four-plus-one. 

Mr. Dinsdale, who is obviously a live-wire 
in his district, also adds a postscript. 

" An amusing exercise in ingenuity was the 
construction, for the village Coronation 
'do', of a 12-voIt radiogram. The basis of 
this was one of those oak HMV table model 
gramophones, with an excellent motor, 
spring driven, bought at an auction for £1. 
Doors on the front opened into the sound 
chamber. Into this chamber was built a 
10-watt amplifier, 2 6C5's and 2 6V6's in 
push-pull. A new piece of oak above carried 
the Connoisseur pick-up. Switching on at 
the front panel (behind the doors) gave choice 
of radio (for the Queen's speech at 9 p.m.) 
provided by a conventional I2K8, 12K7, 
12Q7; or amplifier only. A built-in vibrator 
pack supplied the HT. 

" It was a great success; it began its life 
by playing the National Anthem on my study 
floor, and stood up to a most exacting day 
of music and announcements outside and 
dance music until 2 a.m." 

Dynamotors 
As another reader has pointed out, an 

alternative to the Power Unit type 173 for 
HT is one of the "Command" dynamotors 
which offer 200 volts at 60mA for an input 
of 24-volts. I have used several of these 
myself for country installations, and they are 
almost completely trouble-free. The models 
I employed ran for several years without 
any attention at all. After that time they 
needed a change of brushes only. 

The starting current of these dynamotors 
is a little high, although it should be possible 
to run them from the usual switch fitted to a 
volume control. However, to play safe, 
I added starter circuits to the ones I fitted. 

A suitable circuit for a dynamotor starter 
is shown in Fig. 1. When the switch is 
closed, current to the dynamotor input 
passes initially through the starling resistor, 
this limiting it to a safe value. As the dyna- 
motor gains speed its back EMF builds up, 
and the voltage appearing across its input 
terminals rises. When it is sufficiently high, 
the relay operates, whereupon its contacts 
short-circuit the starting resistor and allow 
the dynamotor to run at full input voltage. 
The whole arrangement is completely fool- 
proof. 

The value of the resistor is best found 
experimentally, but it will probably lie between 
5 and 10 ohms. The relay should operate 
at about 15 volts. 

The only snag with these dynamotors is 
that they create a certain amount of inter- 
ference on medium and long waves, unless 
they are screened. Alternatively, the inter- 
ference can be cured by the simple expedient 
of positioning them several yards away from 
the set! 

I would be very interested to hear from 
readers who lave tried both vibrator and 
dynamotor supplies, and who have been 
able to decide which is the better. 

Purchase Tax 
I Some time ago I gave the Government a 
present of twenty-six shillings and tenpence. 
This present was offered somewhat reluctantly 
on my part, and was most definitely not in 
return for any services at all that I had 
received. The presentation occurred when 
I bought a set of five miniature valves, and 
the twenty-six shillings and tenpence rep- 
resented the tax which was levied on their 
sale. 

I think that the time is now more than 
ripe for Purchase Tax to be removed from 
radio valves altogether. After all is said and 
done, no one buys valves just for the fun 
of it; and, when one considers that most of 
the valves purchased by the population of 
this country are used for replacements in 
faulty receivers, the imposition becomes 
very unjust, indeed. 

It is well known that one of our basic 
export industries consists of the manufacture 
of electronic equipment. And it is also 
well known that the electronic industry, 
like any other, needs an adequate home 
consumption of its output if it is t9 stabilise 
its finances and develop its markets abroad. 
Yet consumption at home is deliberately 
reduced by taxing the component which is 
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used in every single item of equipment— 
the valve! 

Many potential purchasers in this country 
refrain from buying radio and television 
receivers simply because the initial cost is 
too high for their pockets, and because the 
cost of subsequent maintenance is sometimes 
more than they care to pay. The initial cost 
is higher than it should be because of Pur- 
chase Tax; and the cost of servicing is often 
higher than it should be because Purchase 
Tax has to be paid on any valves that are 
replaced. 

In the last Budget, Purchase Tax was 
removed from radio batteries because it was 
considered unfair to tax an article which 
had to be continually renewed. Valves, 
also, have to be continually renewed, and the 
tax should be taken off them, as well. 

Early Morning Music 
A friend of mine (who usually needs a 

sledgehammer to get him up in the morning), 
asked me recently if it was possible to modify 
his alarm clock so that it would switch on his 
radio set. 

I examined the internals of his clock and 
found that they contained a small brass 
release lever which moved through approx- 
imately an eighth of an inch when the alarm 
went off. It was consequently a fairly easy 
job to fit a small insulated contact to the 
chassis of the clock for this lever to bear 
against. When the lever moved, a circuit 
would then be made between The additional 
contact and the clock chassis. 

It was obvious that the circuit closed by 
this arrangement would not be able to stand 
the flow of much current, and that it would 
be somewhat " intermittent." Also, of 
course, it certainly could not be used for 
switching mains voltages. 

The switching circuit finally employed 
is that shown in Fig. 2. The relay shown 
in this diagram is, in the writer's case, 
an ex-W.D. job which operated comfortably 
from an energising voltage supplied by a 
nine-volt grid bias battery. As will be 
explained later, its contacts are used to 
switch the associated receiver on, only; 
they do not have to break the mains circuit. 

To set up the arrangement, the double- 
throw tumbler switch is set to " Alarum." 
When the contact inside the alarm clock is 
made, the relay closes. Its contacts A short- 
circuit the clock contacts, thereby "holding 
on" the relay even if the clock contacts 
break again, or become intermittent. The 
receiver is now switched on. To release 
the relay, the tumbler switch is thrown to 
" Normal." This breaks the supply to the 
relay energising coil and also short-circuits 
the contacts B, thus allowing the receiver 
to remain switched on. Due to its snap 
action, the switch contacts make before the 
relay releases, obviating therefore any 
sparking which would otherwise occur at the 
relay contacts. It will be noticed that the 
energising battery is used only for a short 
period of time. 

Such an arrangement can, of course, be 
used in any other application which requires 
the switching-on of equipment at a pre- 
determined time. 

ADDITIONAL CONTACT 
[fitted to clock T CHASSIS 

CLOCK CHASSIS 

RC394 

ENERGISING 
BATTERY 

•r 

it] 

RELAY 
COIL 

± r 

ir-A. ALARUM. NORMAL 

DOUBLE-THROW 
TUMBLER SWITCH 

Fig. 2. Alarm clock switching circuit 
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The R1155 
I continually receive queries from readers 

concerning the R1155. One arriving recently 
from S. H. McNeil, of London, S.W.9, 
is typical of many. This reader built a 
power-pack for the R1155 from a design 
published in a contemporary, but he has 
had very poor results. He states also that 

to get a "tingle" from the R1155 chassis 
via this capacitor, and it is advisable, there- 
fore, to employ a good earth connection. 
It is most important to ensure that the 
negative connections from C4 and C5 are 
taken to HT negative, as shown, and not to 
chassis. If canned components are used here, 
the cans must be insulated from their 

HT- 
PHONES 
LT-&CHASSIS 
BROADCAST £ 

t-POWER RACK & 
AMPLIFIER CHASSIS 

RC395 

OFF , 

RI1S5 POWER SOCKET 
200-0- LEADS TO RII55 SMOOTHING 200V CHOKE 
m A 

3 
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3'5A 
;WITH D/F 
VALVES 
REMOVED) 

C5 C4 

loUF 8uF 
II C6 ■■ ►OluF 

iooowv SCREENED LEAD 

R, 
250 
lO 

R2 

1 

t: 

Fig. 3. Output stage and power supply for the Rl 155 

he gets a lot of mush, and wonders if this 
due to mis-alignment or instability. 

Shortage of space prevents me from 
devoting too many words to this subject, and 
1 shall only be able to touch briefly on the 
two points raised by Mr. McNeil. 

Fig. 3 shows the circuit of a combined 
power pack and amplifier suitable for the 
R1155. The diagram is fairly self-explana- 
tory in itself, although there are one or two 
points that need more detailed discussion. 
For instance, a 200-0-200V mains transfor- 
mer is recommended. This will prove better 
in practice than a 250-0-250V transformer, 
since the latter can sometimes cause break- 
down of the decoupling capacitors in the 
receiver. The capacitor C6 is included to 
prevent mains modulation. It is possible 

mountings. Note that the cathode of the 
pentode (as well as its grid leak), is also 
taken to HT negative. 

The output valve may consist of any 
suitable pentode, (or tetrode). The value 
of the cathode bias resistor, R2, should be 
chosen to suit the particular valve used. 
The combined power pack and amplifier 
should be constructed as an external unit. 
When power valves are added to the R1155 
chassis itself, they dissipate a great deal of 
heat inside the cabinet and can cause the 
receiver oscillator to drift. 

The R1155, especially when used with an 
amplifier, gives rise to a considerable amount 
of mush when the volume is turned up. 
It is doubtful if mis-alignment or instability 
(apart from oscillator squegging), would 
cause the mush to increase. 
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By 
HANS MARHAUER 

OZ5HM 

|| 

A HIGH FIDELITY and 

RECORDING AMPLIFIER 

PART 2 

The Output Indicator 
The output level indicator employs a 

'magic eye' tuning indicator, and works as 
follows: 

The amplifier output voltage, which we 
want to control, is taken from a point 
between Ola and 01b. The sensitive section 
of the indicator valve, V5, will show maximum 
reading when -5 volts are applied to the 
grid. The voltage is stepped down by means 
of the voltage divider formed by R31 and 
R32. The AC voltage taken from the 
voltage divider is now rectified by V4, a 
small germanium diode, as for instance 
IN34 or PHILIPS' OA50, which is connected 
so that it short-circuits all positive half- 
cycles, thus leaving a negative DC voltage 
on the grid of V5. 

The Dividing Network 
As shown in the circuit diagram, the 

output impedance of the amplifier is 500 
ohms. Any secondary impedance of the 
output transformer may be used to match 
a single loudspeaker, and if a low-impedance 
loudspeaker is employed, the secondary 
winding of T1 may be at the same time act 
as feedback winding. In this amplifier, 
however, a 500 ohms output winding and a 
separate feedback winding has been employed 
in order to allow the use of an inexpensive 
dividing network for use in connection 
with two loudspeakers, one for the treble and 
the other for the bass. 
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At an impedance of 500 ohms the value 
of the capacitors in the dividing network 
have come down to the order of 0.1 gF, 
whereas at an impedance of 5 ohms the 
capacitors should be of the order of I OOuF— 
and 100(iF capacitors are somewhat expensive. 
The dividing network designed to match the 
500 ohms output can be built at small cost, 
including two additional transformers after 
the dividing network which are necessary 
to match the low-impedance loudspeakers. 
These transformers are home-built and they 
are easily made, because each of them need 
only be linear over part of the frequency 
range. 

It may be difficult to find an output 
transformer, Tl, having the specification 
given here (primary: 7,000 ohms; secondary: 
500 ohms+5 ohms feedback winding), so 
here are details on how to convert a normal 
transformer, having a 5 ohms secondary, 
to suit the purpose: 

Take a good output transformer, having a 
primary impedance of 7,000 ohms as required, 
and a 5 ohms secondary. Remove the iron 
core and wind off the secondary winding 
while you carefully count the number of 
turns and measure the diameter of the 
copper wire. In place of this winding we 
want to put a new secondary having an 
impedance of 500 ohms, or 100 times as 
large as the original. So the new winding 
must have 10 times as many turns as the 
original, whereas the diameter of the copper 
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wire need only be 1/3 of the original wire 
used. On top of this winding is then wound 
the feedback winding, which should have 
as many turns as the original 5 ohms sec- 
ondary; enam. copper wire 40-42 swg will 
be satisfactory for this winding. 

T4 need only be linear above som ■ 600 
c/s, so the primary inductance is of no 
importance, while it is important that the 
capacitance between the turns in each 
winding and between primary and secondary 
is kept as low as possible. This is achieved 
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by winding one or two layers of oiled silk 
between each layer in the windings, and also 
between the two windings. 

As to T5, the capacitances are of no im- 
portance, whereas the primary inductance 
should be high, as this transformer must be 
linear at all frequencies below some 600 c/s. 
So for this transformer is used a larger iron 
core, and each winding has more turns than 

Curve (a) in Fig. 6 shows the frequency 
characteristic of T5 and we notice that it is 
linear from 20^1,000 c/s, while T4 (curve 
(b)) is linear from 100-20,000 c/s. 

The circuit of the dividing network is 
shown in Fig. 5. Ch3-C24 is a high-pass 
filter giving passage to all frequencies above 
600 c/s, and Ch4-C25 is a low-pass filter 

i'l- 

Under-chassis view of the original amplifier 

in the case of T4. No additional insulation 
is required between the layers of T5. 
Winding data for T4: 

Iron core: 3/8 sq. inch. 
Primary: 700 turns, 33 swg enam. copper 

wire. 
Secondary: 70 turns, 25 swg enam. copper 

wire. 
No air gap. 
Secondary impedance: 5 ohms (to match 

small treble loudspeaker). 
Winding data for T5; 

Iron core; 1 sq. inch. 
Primary: 1,500 turns, 35 swg enam. 

copper wire. 
Secondary; 210 turns, 25 swg enam. 

copper wire. 
No air gap. 
Secondary impedance: 10 ohms (to match 

large bass loodspeaker). 

which lets only frequencies below 600 c/s 
pass. The capacitances are: 

C24; 0.16ixF and C25 : 0.64(xF. 
They are obtained by combining different 
capacitors to give the proper values. 

Ch3 should have an inductance of 160mH, 
which is obtained by 3,000 turns of 36 
swg enam. copper wire wound on a former 
3/8" in diameter fitted with iron core. 

Ch4 has 1,650 turns of 33 swg enam. 
copper wire wound on the same type of 
former, and this gives an inductance of 
40m H. 

Fig. 7 shows the frequency response of the 
complete dividing network including T4, 
T5 and the appropriate loudspeakers. The 
dividing network is not built into the ampli- 
fier chassis, but is built on a piece of plywood 
about 5"x8', and is mounted in the loud- 
speaker assembly immediately behind the 
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two loudspeakers, thus reducing the number (b) 24 turns, 22 swg enam. copper wire 
of cores in the cable between amplifier and (to deliver 6.3V at 0.6 Amps.), 
loudspeaker assembly to two. Transformer T3: 

■mTnlTlTlTll 

m 

Circuit of the amplifier power supply 

NOTE: In the Parts List given on page 205 of the last issue, V6 should have been bracketed 
with V3. The details given as for V6 should apply, in fact, to VI 

The Power Supply 
Eventually we come to the power supply, 

which for the sake of simplicity is shown 
separately in Fig. 8. It will be seen that it 
is quite normal, but that two mains trans- 
formers are employed. These two trans- 
formers were home-built and the specifications 
are: 
Transformer T2; 
Iron core; 2.25 sq. inch. 

Window space: 1.1 sq. inch. 
Primary: 810 turns, 26 swg enam. copper 

wire (for 230 volts mains) 
Secondaries: 
(a) 2x1,115 turns, 35 swg enam. copper 

wire (to deliver 2 x 300V at 125mA). 

Iron core; 1.5 sq. inch. 
Window space: 1.3 sq. inch. 
Primary: 1,250 turns, 27 swg enam. 

copper wire (for 230 volts mains). 
Secondary: 38 turns, 17 swg. enam. copper 

wire (to deliver 6.3V at 3 Amps.). 
Constructors can, of course, employ one 
mains transformer instead of T2 and T3, 
which should then have the following 
specification: 

Primary: 230 volts. 
Secondary: 2x300 volts, 125mA; 6.3V, 

0.6 Amps. 6.3V, 3 Amps. 

The Chassis 
Fig. 9 gives in detail the dimensions of the 
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chassis, and it also shows where the main 
components are situated, so I shall here 
only give a few explanatory notes to this 
diagram. 

No dimensions have been given for cut- 
outs for valve bases, plugs, etc., as these 
vary according to the manufacturer. 

a is the chassis itself, on which most of 
the larger components have been placed. 
A is a hole for the coaxial plug to which the 
record/playback coil is connected. O indicates 
the gramophone pick-up plug, R the radio- 
input plug, U the 500 ohms output plug, 
and E is the coaxial plug to whcih the erase 
coil is connected. 

On the chassis you will notice a broken 
line ( ) rectangle, marked 'K'. It shows 
the limits of a small aluminium box placed 
beneath the chassis, which contains all the 
components of the HF oscillator. To 
simplify the construction, E has been placed 
so that it leads directly into the oscillator 
box, which measures approx. 3"x3i''x2' 
and is made from 1/16" aluminium. The 
rectangles T2 and T3 show where the mains 
transformers are placed, and the small 
rectangle (f) where the flange carrying 01 
is mounted. The holes in the front flange 
are marked according to the symbols used 
in the circuit diagram of Fig. 1. M is the 
microphone input plug. 

b is the front panel, where most holes 
correspond to those mentioned on the front 
flange of the chassis. J is a 1" diam. cut-out 
for the 'magic eye' (V5), PL for the pilot 
lamp in the power supply, and P is for a 
two-pole jack to which a control 'phone may 
be connected. The headphones should be 
connected in series with a 0.05 ^F capacitor 
between the anode of V3 and earth. 

c and c' are the two side flanges of the 
chassis; their purpose is only to secure 
mechanical stability. They have equal 
dimensions, but are bent so that one is the 
image of the other. What is said about c 
and c1 is also applicable to d and d1 

which, in addition, are provided with the 
'rubber-legs' on which the chassis rests. 

g is a sketch showing the side-view of the 
completed chassis, and e shows the arrange- 
ment which permits quick insertion of V5 
into its ba?e. 

a, e and f are made from 1/16' aluminium, 
while b, c, c1, d and d1 are made from 1/8' 
aluminium. 

Testing 
When the amplifier is finished and the 

wiring—as far as you can see—is correctly 
done, then comes the great moment when 
you press the mains switch. But, please, do 
it before inserting the valves. Many valves 
are wasted because the HT- lead by a mistake 
was solderedd to a heater pin of the valve 

base. So do not insert the valves until you 
have made sure that there are no more 
than 6.3 volts on the heater pins. This 
done, see that the correct anode voltages 
are applied. 250 volts should be measured 
where R5, R6 and R7 are soldered together 
(anode voltage VI) and where RI2, R13 and 
R14 are soldered together (anode voltage 
V2). The anode voltage of the indicator 
(V5) is rather critical, and 250 volts—no 
more and no less—should be measured 
where R33, R34 and R35 are joined. 250 
volts should also be measured directly on 
the anodes of V3 and V6, the screen grid 
voltage of which should also be 250 volts 
or a bit less. 

Now, with the loudspeakers connected, 
set 02 in the gramophone position, 03 to 
position 1 from left, 01 in the playback 
position and the tone controls in then- 
central positions. You should then hear a 
faint hum, growing in volume as the volume 
control is increased. It is important to 
remember that a gramophone pick-up must 
be connected to the gramophone input 
plug, as otherwise the hum will be very 
heavy. If the necessary precautions are taken 
and the hum is still heavy, you should check 
up the wiring once more, to see if any 
unscreened grid lead is too close to the 
heater wiring. Also check C23, which might 
be faulty. 

If you hear a constant, high tone in the 
loudspeaker it is probably because the 
amplifier oscillates. If the intensity of the 
tone can be varied by means of the tone 
control, it is, no doubt, caused by feedback 
from the amplifier output to input connec- 
tions, and you should turn your attention 
to 01. If the tone is constant whatever you 
do, it is most likely due to one of two reasons, 
or maybe a combination of both; 

(a) The connection to the feedback 
winding of the output transformer may have 
been connected in such a way that V3 acts 
as an oscillator. This is cured simply by 
reversing the connections. 

(b) V2 oscillates. This is easily stopped 
by connecting a 5pF capacitor between 
anode and grid in each of the two triode 
sections. 

The next—and last—thing to do is to set 
01 in the record position. Place a coil of 
one or two turns connected to a 6V, 0.5 
Amps pilot lamp close to L1/L2. If the 
lamp shines brightly, you may be sure that 
the oscillator works all right and that the 
output, too, is sufficient. 

All this done, and possible faults traced 
and corrected, then you have got an all- 
purpose high fidelity amplifier, which will 
serve you faithfully for years. 
All rights for the Scandinavian Countries 
reserved by the Author. 
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A KIDDIES' CRYSTAL SET 

By F. A. BALDWIN, a.m.i.p.r.e. 

A simple and easy-to-construct Crystal Set, 
which may be built by the home constructor 
in a couple of hours, and which will provide 
endless hours of pleasure and fun for the 

kiddies at Christmas. 

WITH Christmas only a few weeks 
away, many of our readers must be 
wondering what to give the junior 

member or members of the family as a 
Christmas present. Others will be casting 
around for ideas on Yuletide pastimes and 
how to keep the children amused after the 
party "spread" has been cleared from the 
table. 

Our suggestion is that ever popular 
Crystal Set—simple, inexpensive, easy to 
construct—the whole unit taking something 
like two hours to build. The completed set 
will provide endless fun and enjoyment for 
the youngsters who, if young enough, 
regard anything in this nature as something 
akin to " magic." 

Placed in the stocking on Christmas Eve 
(by a Father Christmas looking suspiciously 
like a radio enthusiast), it will cause much 
amusement and comment from the juniors. 

Circuit 
From Fig. 1 it will be seen that there is 

nothing unusual in the circuit, this being a 

perfectly simple and straightforward con- 
ventional crystal set. The coil used is the 
R.E.P., which has been regularly advertised 
within these pages. This coil is ideal for the 
construction of such a unit; it is compact, 
efficient, and easily obtainable. Coil con- 
nections conforming to the colour code on 
the solder tags are shown for ease of con- 
struction ; as given, it fully covers the medium 
waveband using a 500pF mica dielectric 
tuning condenser. The Germanium Crystal 
is the BTH CGI, but any of the following 
types would serve equally as well—IN 34, 
GD4, GEX55, GEC45 or the Westinghouse 
type WG7A, B or C. The rectified output 
from this is fed into a pair of high impedance 
headphones (4,000 ohms), although the 
writer only used one such headphone as 
seen in the photograph. The condenser 
shown across the phones should be of the 
mica type, and either the value specified 
or a 0.001 [iF may be used. Little more 
need be said of the circuit except that it 
may be undertaken by the veriest beginner 
with every chance of success. 

m 

J ' 
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FIG. 1 
CIRCUIT OF THE'KIDDIES CRYSTAL SET 
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Construction 
The whole unit is built inside a two-ounce 

tobacco tin with removable lid, although 
there is no reason why a hinged lid type 
should not be used. 
These tins may be 
obtained from the local 
tobacconist, as many 
of these are used for 
dummy window dis- 
plays; a non-smoking 
reader does not neces- 
sarily have to take up 
the weed habit in order 
to construct this set! 

The illustrations 
clearly show both the 
method of construction 
and position of the var- 
ious components. The 
aerial and earth are fed 
into one end of the case 
via an aerial/earth pax- 
olin socket strip, and 
the headphone output 
through the opposite 
end of the tin. 

On the front of the set (the back of the 
tin), will be seen two transfers which should 
delight any child. These are Kaylee paint 
transfers (see component list) which are 
easily applied to the surface. The tin itself 
may be painted prior to the application of 
these transfers—blue for a boy and pink 
for a girl! As an added aid to operation, 
the station positions (dial readings), could 
be marked. For this, however, it will be 
necessary to first erect the aerial to be used, 
as this will have some effect on the tuning. 

It should be remembered that with a set 
of this type, the aerial should be as long and 
as high as possible. No amplification is 
available, as shown in the circuit diagram, 
rectification taking place on the received 
signal only. Therefore, the signal strength 
depends entirely on the aerial and the local- 
ity; for this reason the aerial should be as 
efficient as possible. A good earth connection 
will make all the difference to the results, 
and this should be borne in mind when car- 
rying out tests after completion. 

After the initial excitement has died down, 
the back of the tin could be screwed into a 
wall or even into the head of the junior's 
bed, the set then being pressed into position. 
This would then ensure the youngster a 
permanent bedside radio—but don't blame 
me if the wife complains that the youth of 
today never want to go to sleep! 
Component List 
1 loz Tobacco Tin 
1 500pF Wavemaster mica dielectric variable 

condenser 

O.OOluF mica, T.C.C. 
Coil, R.E.P. 
Packet Kaylee Transfers* 
Knob 

1 

fii-il »&r ' ■- 

The internals of the set. Compare with the sketch opposite 
1 Germanium Crystal Diode—see text. 
1 Pair Fleadphones (4,0000) 
2 2-socket strips 

* Kendall & Mousely. 

Modifications 
Several of these are possible to the basic 

circuit shown in Fig. 1, and their adoption 
will largely depend on both the location 
of the constructor and the container within 
which the set is built. 

A series aerial condenser of lOOpF could 
be inserted between the aerial input and the 
coil connection marked " Yellow." This 
should be of the mica type if a fixed value 
is to be used or, alternatively, a small variable 
condenser of the trimmer type could be 
utilised. 

For those who prefer reception of the Long 
Wave Band or whose location provides 
better reception of the service on 1500 metres, 
the Blue connection should be unsoldered 
and the Black tag taken to chassis. Alter- 
natively, those who require reception of 
both the Medium and the Long Wave Bands 
could connect the Blue tag to a switch (one 
side of which is taken to chassis), and the 
Black tag to chassis (earth). The switch 
would then act as a wavechange control, 
allowing a choice of either band of fre- 
quencies. 

With the coil specified, the maker supplies 
a leaflet giving full details of the connections, 
and also four very interesting circuit dia- 
grams of both battery and mains midget sets. 
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Radio Miscellany .v.vW 

TO many amateurs it comes as a surprise 
when they discover that the new idea 
they have thought of, or a new applica- 

tion of an old one, has long since already 
been patented. Equally great is their sur- 
prise, too, to find that such commonplace 
things as TV aerials, etc., cannot be marketed 
without infringing on patents covering 
certain aspects that are already held by 
someone else. 

Radio and electronic patents nowadays 
are legion. Yet surprisingly enough we find 
that the first patent in the way of a "wire- 
less invention" was not granted until 1896. 
This was taken out by Guglielmo Marconi 
who was quicker than others in seeing the 
commercial possibilities of radio communica- 
tions. The foundations of radio had long 
since been laid by the nineteenth century 
scientists. They had regarded their work 
as a contribution to scientific knowledge 
—but, as far as we can judge, they were 
blissfully unaware of the possibilities their 
discoveries opened up. Perhaps they did 
not even look upon their discoveries as 
having a practical value, let alone think of 
commercialising them. 

It was 33 years before that first patent 
(in 1863) that Clerk-Maxwell discovered 
the existence of electro-magnetic waves. 
Having pointed the way, others added their 
quota and prepared the way for the young 
Marconi. By 1888 Hertz was able to produce 
such waves, and in 1894 Lodge demonstrated 
their practicability for signalling. The 
coherer was then already in existence. 
Branley had invented it in 1890, and this 
was used, after improvement, by Marconi 
as his detector. 

Barely twelve months after the granting 
of that first patent, the first wireless company 
was formed. That, of course, was the Mar- 
coni Wireless Telegraph Company. That 
year proved sensational. A message was 
transmitted from the Isle of Wight to 
Bournemouth, a distance of 14 miles! By 
1899 the Channel had been spanned and in 
1901, the Atlantic. 

After studying the patents covering radio 
and branch sciences, one now begins to 
wonder if there is still anything left to 

patent. Yet a surprising number of patents 
are still taken out annually, often for seem- 
ingly trivial things. Far-sighted people take 
out patents for ideas that are left lying on the 
shelf—against the time when they will be 
wanted. 
Getting Nearer 

There was a significant absence of "close- 
ups" among the photographs received in the 
recent competition. Yet a close-up is often 
essential to the successful photographing of 
home-made equipment and gadgets. The 
reluctance of constructors to attempt pic- 
tures of this sort seems to suggest that many 
of them think an elaborate camera- with 
extending bellows is indispensable to such 
work. 

Excellent close-ups can be made with a 
simple box camera, plus a spectacle lens and 
a little trouble. True, one needs a separate 
lens for each distance, but discarded spec- 
tacles are to be found in most households, 
or else they can be picked up quite cheaply 
at the local opticians. 

The easiest approach to fixing the supple- 
mentary lens in position is by means of an 
old pill box with the bottom pushed out. 
Of course you won't find a pill box the right 
size, so you make your own with a strip of 
gummed paper. Then you make a second 
one to suit the camera lens mount, and fit 
the two together. The lens mounting must 
be kept as short as possible, or there is a 
danger of cutting the comers of the picture. 

The maximum and minimum distances 
resolved in perfect focus with a supple- 
mentary lens is found by holding a ground 
glass screen in the back of the camera with 
the shutter left open. The ground side of 
the glass faces the lens, of course. The 
depth of field will be found to be very small. 
That is, only those objects with narrow 
limits will appear in perfect focus. "Stop- 
ping down" (i.e. reducing the aperture of 
the lens) will considerably increase this 
range, and the smallest aperture should always 
be used when photographing and a corre- 
sponding increase in the length of exposure 
given. 

The card of the lens mountings should be 
painted a dead black to prevent reflections, 
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and the focusing distance for each lens can 
be marked on them so that they are ready 
for use at a moment's notice. Picture records 
of your home-made gear are nice to look back 
on, and the ability to provide a good close- 
up to accompany written descriptions is 
remuneratively appreciated by all Editors. 

"Black" Listeners 
The drive against unlicensed listeners and 

viewers goes on. It is rather amazing that so 
many of the lay public think the mysterious 
Detector Vans can smell out hidden TV 
receivers even after they are switched off. 
How they imagine it can be done I haven't 
the faintest idea—nor have they, either. 
For that matter, they haven't a clue how 
it's done when the set is switched ON. 
Sometimes I suspect that the Post Office 
encourage them in an almost superstitious 
belief in the Magic of the detector units. 
Perhaps they are preparing against the day 
when the licence fee goes up to three, four 
or even five pounds. Then there will be more 
pirates than ever. 

for the licence fee follows, plus an additional 
charge for any delay in payment. 

I haven't had the good fortune to get to 
South Africa, but I was told by a ZS amateur, 
who was over here for the Coronation, that 
a current licence must be shown before a 
new set is supplied or an old one repaired. 
I cannot see how the dealer is supposed to 
know that it is really your licence which you 
show him. Or what is to prevent you, in 
France, from getting a pal who has a licence 
to buy your set for you. Maybe they'll 
stop that sort of thing by passing a law 
requiring dealers to instal lie-detectors under 
the counter. Then I suppose the buyer's 
pals will have to gum up the works of the 
lie-detector with portable jamming gear 
hidden in a car Outside. 

Look — No Specs 
Regular colour TV programmes from a 

network of about twenty stations are expected 
to be in operation in the USA by April next 
year. It will still be possible to view in 
monochrome on a normal set, although 

CVnt-ro Tin PATENTS - CLOSE-UPS v^exiire i ap aboM p|RATF:S _ colour tv 

We don't seem to hear so much about the 
possibility of future increases now that 
competitive TV is in the offing. It is, of 
course, all nonsense to argue about the 
supposed "value" of what you get for your 
two pounds. Nothing annoys me more 
than to be told by some muddle-headed 
apologist that it would be cheap at a fiver. 
The point is, what good use the BBC make 
of their total revenue. Your daily newspaper 
costs tens of thousands to produce, but that 
is no good reason why you should pay more 
than three ha'pence for it. 

Despite the sensitive DF gear of the 
detector vans there are still many thousands 
of TV pirates at the £2 rate. Astonishingly 
enough, even the most honest of citizens 
will confidentially tell you that they didn't 
take their licences out straightaway. How 
many times have you heard "I wasn't going 
to pay for a full month when there was only 
a fortnight of it left. Naturally I waited until 
the first of the following month." 

Other countries—other methods. The 
French are notorious tax-dodgers, and no 
opprobrium attaches to fiddling the Govern- 
ment. In fact, it is almost a national pastime. 
They have many amusing stories to tell 
concerning piracy. Radio dealers must, by 
law, reveal on demand the address of all 
buyers of receivers. An imperative request 

some loss of definition results. R.C.A, and 
Columbia have both given satisfactory 
demonstrations of their systems before the 
Federal Communications Commission who, 
at the same time, rejected two other systems. 

Both the CBS and RCA methods work 
to the same specification, which had formerly 
been agreed by a committee of the radio 
and TV industry. I hear from an on-the-spot 
witness of both demonstrations that he 
preferred the colour rendering of the RCA 
system. This is a point not easy to decide 
unless both are demonstrated side by side, 
using the same subject and lighting conditions. 
Unfortunately this was not done, and the 
demonstrations took place on successive 
days. Suitable receivers will cost roughly 
four times as much as the normal TV, and 
there is very little prospect of an early 
price cut by mass production. Even so it is 
hardly likely to be more than 15 to 20 
per cent. 

The Director General of the BBC was over 
there watching points. We cannot allow the 
U.S. to get too long a lead, so perhaps we 
will get something on the same lines soon 
after. Our senior TV engineers soon hurried 
across the Atlantic to have a look at it, and 
also to see something startlingly new—a 
system of recording ordinary TV on magnetic 
tape! 
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Constructing and Using an 

AUDIO OSCILLATOR 

By D. W. EASTERLING 

Introduction 
TO THE RADIO EXPERIMENTER SOme form 

of audio signal source is desirable. 
In many cases this signal can be obtained 

without any special apparatus; the 50 c/s 
mains, gramophone records, and radio 
programmes, to mention just a few. Some 
experimenters will be able to tap the audio 
note from an RF signal generator, but 
eventually the serious worker will require 
something rather more elaborate, an equiva- 
lent of the RF signal generator to cover audio 
frequencies. 

The oscillator to be described generates 
both sine and square waves over a band of 
frequencies continuous from 14 c/s to over 
21 kc/s, the sine waves pure with negligible 

harmonic distortion, the square waves o 
good shape up to about 10 kc/s. The 
amplitude of both waveforms remains 
constant over most of the range, falling 
off slightly at the extreme top end. Fre- 
quency stability is good; a drop of 70V 
HT caused less than one per cent shift. 

The Circuit 
VI and V2 form the oscillatory circuit, 

working on the Valve Phase Shifter principle. 
At a frequency determined by Cl, C2, VR1 
and VR2, a total phase shift of 180° will 
occur, and if fed back should cause the 
circuit to oscillate. Because the gain of these 
stages is less than unity, V3 is necessary 
to maintain oscillation. Automatic amplitude 

COMPONENTS LIST 

Resistors, all i watt unless otherwise stated. 
R1 6.8kn 
R2, R4, R6, 

R8, RIO 4.7kn 
R3, R7, Rll 5.0M£2 
R5, R9 2200 
R12 47kO 
R13, R21, R24 lOkO 
R14 22kn 
R15 Thermistor type A1522/100, 

Standard Telephones and 
Cables 

R16, R19, R22 l.OMO 
R17, R20 SOOkQ 
R18 lOOkO 
R23 l.OkO 
VR1, VR2 lOOkO ganged, wire-wound, 

Reliance Mfg. Co., type 
T.W. 

VR4 lOkO ditto 
VR3 25kn ditto 

Capacitors 
Cla, C2a 

Clb, C2b 

0.1 uF 350V wkg, Tubular 
(14 c/s-200 c/s) 
0.01 [J.F 350V wkg. Tubular 
(140 c/s-2,000 c/s) 

Clc, C2c 0.001 ;jF Mica (1.4 kc/s 
-20 kc/s) 

C3, C4, C5 O.OSaF 350V wkg, Tubular 
C6 2.0[iF 350V Mansbridge 
C7, C8, C10 0.1 [xF 350V wkg. Tubular 
C9 lOOpF Mica 
Cl 1 4.0|xF 200V wkg, electrolytic 
CHI 10 Henry, 60mA, smoothing 

choke 
MR1, MR2 300V RMS, 60mA selenium 

type metal rectifiers 
f 1 120mA Fuse and holder 
T1 Mains transformer, Prim. 

200-250V; Sec. 250-0-250 
volts 60mA; 6.3 volts 2A 

S1 a, S1 b 2-poIe 3-way Yaxley 
S2a, S2b 2-pole 2-way toggle 
S3, S4 Each on-olf toggle 
OPl,OP2 type L6045, Belling and Lee 

co-ax sockets 
VI/2, V3/6, V4/5 6SN7 double triodes 
Case, 12x8x4 inches, Reosound Co. Ltd. 
Chassis, wire, valveholders, dial, cord- 

drive, feet, handle, knobs, mains-lead 
and plug, nuts, bolts, etc. 
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control is provided by R14 and the thermis- 
tor RI5. For practical purposes a further 
buffer stage is necessary, the cathode follower 
being ideal since it provides a low output 
impedance facilitating connection to external 
circuits. 

circuit when required, and preset control 
VR3 is adjusted so that sine and square- 
waves are of equal amplitude. Output volt- 
age is controlled by VR4, and switch S3 
enables an artificial load, R24, to be switched 
across the output. Two output sockets are 

Dial 

M 

5^5 

Spacer 

Cord drive drum 

VRI 

Spindles made to overlap and clamped to the 
drive drum bush 

VR2 

FIG.2. SUGGESTED METHOD FOR GANGING 
TWO SEPARATE POTENTIOMETERS 

Chassis with slot for dial 

To economise space, the above four stages 
are provided by two 6SN7 double triodes; 
a third 6SN7 is used for squaring, working 
as two over-run amplifiers. 

A ganged switch, Sla/b, selects the range 
by altering the value of CI-C2, while VRI 

provided facilitating connection of an out- 
put meter or monitor CRT. 

The power pack is conventional, but if 
preferred a valve recti'ier such as the 5Z4G 
could be used in place of the metal rectifiers 
shown; in this case another heater winding 

pSI ganged-i rS2ganged-i ganged - ^ganged-, ^S5 ganged [-S6 ganged -j 

■J 'y- 
V 

11 

R3 R5 
^AAAA/Vt ~VWV\rt 

§R4 >R 

V V 
R7 R9 

Terminating R8 R!2 resistor 
lOka 

V Chassis 
CIRCUIT DIAGRAM OF O - 80 db ATTENUATOR. 

Attenuation — 2db - 6db — lOdb —20db — 40db 
Calculated value of . resistors in ohms 

RI/R3-2 060 
R2/R4-38 593 

R5-4 990 
R6-I0400 

R7-6 820 
R8-4 600 

R9-9000 
RIO-IIOO 

Rll-9900 
RI2-IOI 

Nearest preferred 
values in ohms 

Rl, R3-2000 
R2/R4-39000 

RS-SOOO 
R6-IO OOO 

R7-6800 
R8-4700 

R9-9IOO 
RIO-IOOO 

RII-IO OOO 
RI2- IOO 

TABLE OF ATTENUATOR RESISTOR VALUES. All '^watt. 
FIG. 3. 

and VR2, ganged, vary the frequency within 
these ranges. Switch S2a/b, a double-pole 
change-over switch, brings the squarer into 
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is required. 
Wire-wound controls for VRI and VR2 

provide better calibration stability than the 
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carbon track type. Where this fault is not 
considered a great disadvantage, some saving 
can be made by replacing the wire-wound 
type control VRI with a 0.5Mil carbon 
track type, and shorting out the VR2 
position. Ganged controls in the original 

handle and rubber feet providing the final 
touch. Two rows of }" holes spaced one 
inch apart are drilled in the back panel for 
ventilation purposes. 
Checking and Setting Up 

A careful check should be made of the 

Output I 

Audio 
oscillator 

Output 2 

In Out 
Attenuator 

Out 
Amplifier 

Indicator such 
as a valve 
voltmeter or 
oscilloscope. 

FIG.4. METHOD OF DETERMINING THE GAIN OF AN AMPLIFIER. 

case are necessary to provide sufficient 
sweep, since lOOkO is the maximum preferred 
value for wire-wound types. 

Another suggestion, shown in Fig. 2, 
uses two separate controls mounted spindle 
to spindle, and ganged by the cord drive 
drum. 

Construction 
The writer's instrument is built into a 

case measuring 12x8x4 inches. Looking 
from left to right, the components on the 
front panel are;—fuseholder, mains switch, 
fine tuning control, output control with 
S3 above, and finally the range switch 
with S2 above. The ganged potentiometers 
are cord driven with the dial mounted on 
the drive drum. Stand-off pillars bring the 
dial close to the window, which is made of 
perspex with a cursor line scribed down the 
centre. Light finished hardboard is used 
for the dial, although ivorine would look 
better. 

The view behind panel shows-VI/2 and 
V3/6 on the left with the "squarer" valve 
behind (centre). All switches and controls 
are situated below chassis, as is C11 and the 
mains transformer; other power pack com- 
ponents are above chassis on the right. 
Capacitor C6 is mounted centrally on top 
of the chassis with its terminals going down 
through; the preset control VR3 is mounted 
through the chassis, spindle uppermost. 

Constructors may prefer to use a layout 
more suited to the components at hand. 
Unlike many oscillators, no special screening 
or other precautions are necessary, apart 
from the usual advice to keep connections 
short, and the power pack wiring away from 
high impedance circuits. 

The exterior of the case is finished in 
black crackle with ivorine labels, chrome 

wiring before switching on. After this 
feed the instrument into an oscilloscope, 
and switch to sinewaves and the low fre- 
quency range. The waveform should be 
good from about 20 c/s upwards. Make 
sure that any distortion is not caused by the 
oscilloscope amplifier; actually the oscillator 
output is sufficient to give a good deflection 
on most oscilloscopes without using the 
amplifier. Any tendency for the sinewave to 
square off over certain parts of the band 
can usually be corrected by increasing the 
value of R12, but if this resistor is too low 
bad amplitude control will result. Switching 
to square waves, adjust VR3 until both sine 
and square waves are equal. With R24 
in circuit, some deterioration of waveform 
can be expected from 100 c/s down, although 
an improvement could be made by increasing 
the capacity of Cll. 

Calibration 
To assist calibration it is convenient to 

mark the dial in degrees lightly with a pencil; 
graphs can then be drawn for each range 
using various frequency checks, and from 
these the dial plan determined. 

Using a pair of linear controls for fine 
frequency shift, the calibration will be 
logarithmic with the scale compressed at 
one end and open at the other. This is no 
disadvantage, however, since overlap on 
each range allows the operator to choose a 
fairly open part. 

Very few constructors will have access 
to a low frequency measuring bridge, but 
by using the mains as a standard, reasonable 
accuracy can be obtained. Assuming the 
constructor possesses an oscilloscope, an 
easy way of measuring the oscillator fre- 
quency is as follows:-— 
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1 Disconnect the sync input to the time- 
base stage. 

2 Switch on both oscilloscope and ampli- 
fier, and allow time for warming up. 

3 Feed into the Y amplifier a 50 c/s signal; 
the 6V output from a heater trans- 
former is suitable. 

4 Adjust the timebase until two sinewaves 
are displayed, making allowance for 
the flyback. The timebase is now 
running at 25 sweeps per second. 

5 Disconnect the 50 c/s mains signal and 
feed in the oscillator. 

6 Adjust the oscillator until one sinewave 
is displayed. The oscillator is now 
tuned to 25 c/s. 

7 Record the dial reading and then tune 
the oscillator until two sinewaves are 
displayed, then three, and so on. 
Each sinewave represents a multiple 
of the timebase speed, i.e. 2 waves = 
2x25=50 c/s; 3 waves=3x25=75 
c/s. In this way it is possible to plot 
the whole LF range. 

8 Re-set the timebase to a higher repetition 
rate, using a previously calibrated 
point on the oscillator; say, 100 c/s. 

9 Now repeat the process, only this time 
the check points will be in multiples 
of 100. 

With the graphs completed the dial may 
be drawn, first in pencil and then with 
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drawing ink. When the ink is thoroughly 
dry remove the pencil marks with a good 
rubber, and coat the dial with clear varnish. 

The Stepped Attenuator 
A discussion of this item would not be 

out of place, as for many tests it is used in 

K.UO 

conjunction with the audio oscillator. 
Some readers may wonder why such a device 
is necessary, particularly since the unit just 
described already has a built-in output 
control. Actually this control can be used 
for many purposes without any extra 
equipment-, but where it is important to set 
the output voltage independent of the 
attenuator (checking high gain amplifiers, 
for instance), some extra control is required. 
In any case, the simple component used for 
output control is not accurate enough for 
most comparitive tests. 

Constructing a Simple Attenuator 
For simplicity a number of ladder net- 

works are used, each network brought in 
or out of circuit by a double-pole change- 
over switch. With high attenuation, more 
than one network can be brought into circuit 
at the same time. For instance, 26db is 
made up by using the 6db and 20 db net- 
works. This system has the advantage that 
reasonable accuracy can be obtained using 
easily obtainable preferred value resistors. 
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^ <00 

OK LOAD [SQR SIN | IN OUT 

OFF 9 
OPI OP2 U0 OUTPUT ^£5-- VOLTS "y 

Belling Lee 
coax sockets'' Ivorine plate 

FIG.5 FRONT ELEVATION & PANEL LAYOUT 

it is recommended that close tolerance 
types be used where no measuring equipment 
is available. 

This attenuator will only read correctly 
when terminated by lOkD. In practice, 
however, it is often fed into a high impedance, 
in which case an internal terminating resistor 

the Y plates. Care should be taken here, 
though, to ensure that good DC isolation 
exists between CRT and oscillator, since in 
oscilloscopes the grid is usually at a high 
negative potential. 

Further details on tests made in conjunc- 
tion with an oscilloscope are available in 

ssnTi 

CI2/I3 MRI 

V 3/6 CHI Co 

i 

V MR2 
m-u ,'S3 

S2o/b 

E /R i 
VR2 ZOO 230 250 © 220 240 260 - 

o O o ganged 
Cord 

& fuse 
drive R4 drum 

7 
S - 

under Sla/b Y 
iCI/2^ 
assembly 

Cord Dial OP2 OPt drive 

Chassis 

FIG.5. LAYOUT OF MAJOR COMPONENTS 
Notice 0 margin left clear along each edge tor the lip of the main cose. The C1 & C2 
assembly is mounted between the wafers of Sla & Sib 

is provided which can be shunted by switch 
S7 across the output. 

Using the Audio Oscillator 
A signal is often required for injection 

into equipment under test in order that 
comparison of input to output waveforms 
can be made on the oscilloscope. The 
oscillator described is ideal for this, since 
both sine and square waves are of good 
shape, thus making the detection of any 
distortion reasonably easy. 

Once the unit is properly calibrated it may 
be used to check the frequency of any other 
oscillator (recording bias oscillators for 
instance). Lissajou figures are mainly used 
for this job, although there are other methods. 
The square wave output fed into the modula- 
tor grid of a CRT will produce timing 
bright-ups, enabling an accurate check of 
timebase speed to be kept even though an 
entirely different signal is being applied to 
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several excellent books on the subject. 
The pure waveform of this oscillator is 

ideal for driving bridges and other measuring 
equipment requiring an audio signal. 

Reference to Fig. 4 will show how the 
gain of an amplifier may be determined. 
After setting the output control so as not 
to overload the equipment under test, 
adjust the attenuator until the same deflection 
of the indicator occurs in either position 
of Switch A. If the input and output 
impedances of the amplifier are the same, 
the gain in db is read direct from the attenua- 
tor. Where the impedances vary, gain in 
db= 

Attenuator reading v Input impedance 
+ 10 logio Output impedance 

In conclusion, it is hoped that the pre- 
ceding notes give some idea of the audio 
oscillator's possibilities. 
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Query Corner 

A Radio Constructor Service 
for Readers 

Slot Aerials for TV 
1 have heard that a slot type of aerial can 

be very satisfactorily used for the reception 
of television. If you confirm this, perhaps 
you could supply me with some constructional 
details. 

E. Winson, London 

The slot type of aerial has not yet received 
much attention in the field of television 
reception, but it has recently become well 
known in VHP transmitting circles. Several 
articles appeared in the technical press on 
the subject a few years ago, when the BBC 
adopted the slot type of aerial system for 
their VHP transmitter at Wrotham. Some 

Direction of transmitter 

Feeder 

FIG.I. Showing how slot is cut in wire netting. 
When used on a horizontally polarised trans- 
mission the slot must be vertical 

tests have now been made with slot aerials 
for TV reception, and the results are, in 
general, slightly better than would be obtained 

with a normal 'H' aerial. The physical 
aspects of the system, however, make it 
rather difficult to use out of doors, and it 
is thus recommended only as a loft aerial. 

The aerial consists of a horizontal slot 
about half a wavelength long, made in a 
sheet of conducting material, wire netting 
being most conveniently employed. The 
general arrangement is shown in Fig. 1, 
which in conjunction with the table of 
dimensions, Fig. 2, indicates the minimum 
amount of space required to accommodate 
the aerial. The relatively small height of 
the system will prove to be an asset in lofts 
which will not permit the erection of a vertical 
rod arrangement. The slot aerial has a 
horizontal radiation pattern which is in the 
form of a figure eight; or, in other words, 
it is sensitive to signals arriving in either 
direction at right angles to the axis of the 
slot. The directional properties can be used 
to obtain the best ratio between the signal 
and locally-generated noise, and it is as 
well to experiment with various positions 
for the aerial in order to obtain optimum 
results. 

Construction 
The dimensions of the actual slot cut 

in the wire netting are important, and the 
values quoted in the table should be strictly 
adhered to. The size of the netting is not, 
however, very critical, and a reduction of 
some 10% can be made without seriously 
affecting the performance of the system. 
Having carefully cut the netting to the 
required shape, the edges of the slot are 
bound with copper wire; it is preferable 
to solder the joins between the netting and 
the binding wire to ensure a lasting con- 
nection. 

Now we come to the problem of matching. 
The balanced transmission line is connected 
to the centre point of each of the horizontal 
sides where the characteristic impedance is 
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Station a | b c d e 
London 14' 5'- 1' 10' 2" 5' 1" 
Glencairn j 
Holme Moss 13' 5' 11' 8' 10" 4' 5" 
Kirk 1 

O'Shotts y 12' 5' 10" 8' 4" 4' 2" 
Brighton J 
Sutton 

Coldfield 11' 4' 6" 9" 7' 5" 3'9" 
Wenvoe 1 
Pontop >■ 10' 4' 6" 8" 7' 3'6" 

Pike J 

Fig. 2 Table giving the dimensions, for the 
various transmitters, for the slot aerial shown 

in Fig. I. 

in the region of 600 ohms. Standard 100 ohm 
line is used for this purpose, and in general 
the degree of mismatch will not be found to 
seriously impair the performance. A better 
method to obtain a perfect match is to 
employ a quarter-wave transformer between 
the aerial and the feeder. Such a transformer 
consists simply of a quarter-wave length of 
balanced feeder having a characteristic 
impedance of 250 ohms. Feeders of this 
type are available, but they can easily be 
made up by simply removing the outer 
screening from a screened balanced twin 
cable and spacing the two conductors by 
four times the wire diameter. Insulating 
spacers are placed between the two leads, 
the arrangement being shown in Fig. 3. 
The foregoing assumes that the aerial is to 
be employed with a screened balanced twin 
feeder having an impedance in the region of 
100 ohms. 

The slot aerial is, however, equally satis- 
factoiy when used with an unbalanced or 
co-axial type of feeder; indeed, a rather more 
simpler matching arrangement is then per- 
missible. A length of wire or a thin rod is 
held by insulators in the centre of one half 
of the slot. This additional element is joined 
only to the centre of the co-axial feeder, 
the remote end being cut so that it does not 
touch the vertical side of the slot. The cable 
is led away down one side of the slot, and 
the outer is bonded at several points to one 
side of it. The diagram of Fig. 4 should 
make this arrangement clear. With this 
method of connection, the impedance of the 
aerial is reduced to 150 ohms at the feed 
point, which is sufficiently close to the feeder 
impedance to be accepted as a good match. 

Lastly, a few points in connection with the 
erection of a slot aerial in a loft. The aerial 
should be located as far away from pipes 
and water tanks as possible, and with its 
axis roughly at right angles to the direction 
of the signal. Stout string can be used to 
support the wire netting from nails driven 
into the rafters and joists. Final position 

Query Corner 

RULES 

(1) A nominal fee of 2/6 will be made for each 
query. 

(2) Queries on any subject relating to technical 
radio or electrica' matters will be accepted, 
though it will not be possible to provide 
complete circuit diagrams, for the more 
complex receivers, transmitters and the like. 

(3) Complete circuits of equipment may be 
submitted to us before construction is 
commenced. This will ensure that com- 
ponent values are correct and that the 
circuit is theoretically sound. 

(4) All queries will receive critical scrutiny and 
replies will be as comprehensive as possible 

(5) Correspondence to be addressed to " Query 
Corner," Radio Constructor 57 Maida Vale, 
Paddington, London. W.9 

(6) A selection of those queries with a more 
general interest will be reproduced in these 
pages each month. 

of the system is best made when the aerial 
is connected to a receiver, as it is then possible 

To 
slot 

Feeder 

set 

\L/ 

FIG.3. Quarter-wave matching transformer 

Spacers 

Co-ax cable 

FIG, 4. Showing method of employing unbalanced 
cable with a slot aerial 

to find the position which gives the best 
signal level. 
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Barretters in TV Sets 
The barretter does not seem to enjoy the 

same popularity today as it did in AC/DC 
receivers before the last war. Why is this, 
and would it not offer some advantage in 
the universal type of television received 

D. Andrews, Slough 
Barretters are not usually used in modem 

universal radio receivers for two reasons. 
Firstly, they are more expensive than a 
tapped resistance; and secondly, they do 
not have an indefinitely long life. The 
advantage which the barretter possesses is, 
however, a most important one, in that it 

stabilises the heater current of the valves 
against very wide variations in mains supply 
voltages. The effects of this upon the 
operation of the receiver is that it is less 
sensitive to changes in the mains voltage, 
and in general the life of the valves is 
improved, blow in a radio receiver quite 
wide variations in output power and sen- 
sitivity go unnoticed by the user, but this 
is not so in a television set where small 
changes in the picture are easily detected. 
Because of this, at least one large set manu- 
facturer is employing barretters in the 
current range of TV sets. 

OSCILLOSCOPE TRACES 

No. 6: Square Wave Testing of Audio and Video Amplifiers 

Oscilloscope 

O Square 

generator O 0 

input 
Amplifier 

output 

FIG. I. 

o o o o o 

RI SOOKTI 
-AMMMV 

o SOV (RMS) approx 
§ SO cycles o o 

FIG.2 

lOKn 

40V + 
Output 

T 

R3 

9 

lOMl 

ZOv Earthy 

Imiil tmm 

FIG.3. 

A VALUABLE and searchino method 
of testing audio and video amplifiers 
consists of applying a square wave to 
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the input terminals and analysing the out- 
put waveform with the aid of an oscilloscope. 
If the square wave has a reasonably accurate 
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50:50 characteristic, it is possible to check 
amplification for all frequencies above the 
fundamental frequency of the square wave. 
For this reason, the square wave fundamental 
frequency should correspond to the lowest 
frequency that the amplifier is capable of 
handling. 

Fig. 1 shows a block schematic of the 
equipment needed for carrying out the test. 
The output of the square wave generator 
should be checked by the oscilloscope before 
being used. 

Trace A shows an example in which the 
amplifier gives a perfect response over its 
entire frequency range. Trace B shows the 
effect of poor low frequency response. This 
is caused, usually, ty too low a value of 
coupling capacitor between stages, although 
there are other contributory causes. The 
slope of the trace indicates a low frequency 
phase shift. 

Trace C illustrates the results obtained 
from an amplifier with poor high frequency 
response. Trace D shows the effect given 
by "ringing"; this being caused by induc- 
tive components in the amplifier. As. may 

be seen, the sharp vertical side of the square 
wave causes a damped oscillation which 
gradually dies away. This is the type of 
distortion which often appears only with 
the application of inputs of certain amplitude 
and fiequency, and which is usually the 
most difficult type of all to isolate. 

The square wave generator will consist, 
in most cases, of a conventional multivi- 
brator. Fig. 2, however, shows an alternative 
generator which may appeal to the experi- 
menter. It consists of a non-vari-mu RF 
pentode heavily over-run by a source of 
supply at 50 cycles per second. The funda- 
mental frequency of the square wave is, 
therefore, also at 50 cycles per second; 
this being low enough for most applications. 
A battery HT supply is used, as it obviates 
the complicated regulated supply that would 
otherwise be required. Potentiometer R2 
is used as an attenuator, whilst potentio- 
meter R3 is employed to so adjust the 
potential of the earthy output terminal that 
it lies in the "centre" of the square wave. 
The generator employs direct coupling to the 
amplifier. 

Readers Snaps 

No. l 

THIS PHOTOGRAPH WAS TAKEN, whilst On 
holiday, by one of our younger readers, 

C. Gregory, aged 14J, of Luton, Beds. 
It shows a commemoration stone erected 
at the top of the path leading down to the 
beach at Alum Bay, Isle of Wight. By a 
coincidence, this photograph—one of the 
entries in our Radio Snapshots competition 
—arrived here the day after we received 
the article from Centre Tap which appears 
on page 268. 

The wording on the stone reads as follows: 
" The Needles Wireless Telegraph Station 

exchanged radio messages first with a tug 
in Alum Bay, then with Bournemouth 14 
miles distant, next with Poole 18 miles 
away, later with ships 40 miles seawards. 
These wonders attracted world wide attention, 
and famous scientists from many countries 
came (1898-1900) to see the new Wireless 
Telegraphy in experimental operation." 

Congratulations to reader Gregory for a 
most interesting contribution. 

■ ::N 

: 
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Improved Fidelity 

at Low Cost 

IT MAY NOT BE GENERALLY REALISED that 
the cheaper types of commercial broad- 
cast receiver are capable of reproducing 

music with a far greater degree of realism 
than is actually obtained from them. The 
more expensive receivers, being fitted with 
special boost circuits, tweeters, etc., have a 
long start over the average table model, and 
the purchaser expects, and usually gets, a 
higher degree of fidelity from them. In 
many cases the loudspeaker unit fitted to the 
two types of receiver is identical. 

Why is it then that the cheaper model 
always sounds so inferior? The main reason 
is that manufacturers are forced to build 
down to a price rather than up to a standard, 
and it is obvious that some sacrifices have 
to be made in the quality of the components. 
For instance, the output transformer in the 
cheaper models is usually of a type far 
different to the one used in the more expen- 
sive model. As a result, the extremes of 
lower and higher frequencies are usually 
seriously attenuated, and the predominant 
response lies between 100 and 2,000 c/s. 

2 CHEEKPAXOLIN 
DRILL FOR 
ENDS OF 
WINDING 

RC396 

FIG.I 
DETAILS OF FORMER.WIND ON 
ISO TURNS OF No.14 SWG ENAM. 

IN EVEN LAYERS 

This does not mean that no other fre- 
quencies are being reproduced. Tests with an 
audio oscillator prove that even on the 
cheapest of table models there is some 
output at 40 c/s, and also at 10 kc/s, but 
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these frequencies are virtually inaudible 
because of the terrific middle register ampli- 
tude. In the majority of cases, this high and 
low frequency attenuation is due to the 
design of the output transformer, so there 
is little point in attempting to improve the 
response by negative feedback methods. 
What can be done, however, is to attenuate 
the middle register in the speech coil circuit, 
and thus obtain some boost of the extreme 
high and low frequencies when the audio 
gain control is advanced to compensate 
for the insertion of the attenuator. 

The attenuator takes the form of a filter 
in series with the speech coil, and if the 
following instructions are followed carefully 
some surprising improvements will be 
obtained in the reproduction of musical 
items. (Note: Speech will not be improved. 
A suitable switching arrangement must be 
incorporated in order that the filter can be 
removed from the circuit for talks, etc.). 
Assuming that the speech coil has an 
impedance of SO, the capacitor used in the 
filter must have a reactance of SO at the 
  approximate centre of 

the frequency band to 
be attenuated. In our 
particular case the cen- 
tre of the band is 
approximately 1.5 kc/s. 
When used in conjunc- 
tion with a 500ixH in- 
ductance, the capacitor 
should be in the order 
of 12ji.F. 

The inductance must 
be wound with the 
thickest wire possible, 
consistent with it 
coming out at a con- 
venient physical size. 
The reason for this is 
that the DC resistance 
must be negligible com- 
pared to that of the 
speech coil. Incident- 

  ally, the capacitor 
must be of very high leakage resistance. 
Best results were obtained with TCC paper 
types, but tests with 2-25uF miniature 
electrolytics, wired back-to-back, produced 
quite good operation of the filter. 
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The inductance used 
to produce the neces- 
sary curve is shown in 
Fig. 1, and consists of 
150 turns of 14 swg 
enamelled wire wound 
on to a li' former in 
even layers. As a refine- 
ment, a layer of paper 
may be inserted be- 
tween each layer to 
provide better insula- 
tion. 
( The actual connec- 
tions are detailed in 
Fig. 2, and this arrange- 
ment will suit any 
speech coil impedance 
of between 3 and SO, 

O/P TRANS. SECONDARY 

FILTER 
-<wnr>- 

I2UF 
-/• 

LS 

SHORTING SWITCH 
FOR SPEECH 

25AJF 25}JF 
TiD^OlJ 

IF ELECTROLYTICS ARE 
USED, CONNECT AS ABOVE FIG.2 

METHOD OF CONNECTING 
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z: 
3C 

SOOO IOOO SOSO VO 200 400 
BOO 2000 SOOO 

Aimio FREQUENCY 
FIG.3 

AVERAGE RECEIVER RESPONSE CURVE WITHOUT 
tal AND WITH tbl FILTER 

RC39e 
For coil impedances of between 10 and ISO, in making 
it is recommended that the inductance turns repaid. 

be increased to 200 and 
the capacitor value re- 
duced to I OuF. The 
graph shows an average 
response curve, and 
the curve with the 
filter in circuit. It will 
be seen that when the 
gain control has been 
turned up to produce 
the same output as 
before at 1 kc/s, both 
bass and treble output 
are greatly increased. 
The improvement in 
overall fidelity will be 
quite startling, and the 
little trouble involved 

up this simple filter will be well 

Can Anyone Help? 

Dear Sir, I have a Labgear Electronic 
Fault Tracer and am anxious to buy or 
borrow the instructions and/or circuit 
diagram. I would be grateful if any reader 
can assist.—D. G. Shipley, b.sc.(eng.), 
86 Lord Roberts Avenue, Leigh-on-Sea, 
Essex. 

Dear Sir, I purchased a National 1-10 
receiver some months ago, but unfortunately 
I have not been able to get hold of Range 
A, B, C, E and F coils. I would be greatly 
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indebted to any reader who can give me any 
information to wind these wanted 10 coils.— 
R. Chorlton, 685 Bumage Lane, Levenshulme, 
Manchester 19. 

Dear Sir, I should like to avail myself 
of your kind offer to insert a request for 
any possible information on alignment 
data for the R1155A receiver.—J. Mould, 
40 Felden Street, Munster Road, Fulham, 
London, S.W.6. 
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Introducing the 

ORPHEUS 

Tape Recorder 

Described by A. S. TORRANCE 

Introduction 
WITH the advent of reasonably priced 

tape mechanisms, it has become 
possible to construct a complete 

instrument for a comparatively low outlay. 
A tape recorder consists of a tape desk and 

an audio amplifier with RF bias oscillator. 
As in all cases where audio amplifiers are 
concerned, the equipment can be extremely 
simple, or most elaborate and correspondingly 
most expensive. 

The first step, then, was the design of an 
amplifier which was as simple as could be, 
consistent with an adequate performance. 
The circuit finalised as a straightforward 
three-valver, plus oscillator and power 
supplies. 

The use of a common amplifier for both 
recording and playback purposes tends to 
result in complicated switching, but for- 
tunately this item is available with coloured 
identification leads for those readers who 
are chary of undertaking this confusing task. 

The Radio Constructor is indebted to 
Trusound Ltd. for their co-operation both 
on the technical side and the supply of 
components. Our thanks are also due to 
The General Electric Co. Ltd. for so kindly 
demonstrating the Orpheus on their stand 
at the National Radio Show, and for the 
invaluable assistance given on the valves 
used in this recorder. 

Mechanical Considerations 
A tape recorder must be capable of many 

functions if it is to be really useful, and this 
has been kept in mind in the Trusound desk. 
Excellent braking, two speeds, fast rewind 
and fast forward speeds, and simplicity of 
loading are featured. Two heads are employ- 
ed, and in practice erasure takes place 
automatically before each new recording 
when in either recording position. To keep 
permanently any recording, the selector 
switch is simple retained in the "play" 
position. A "mute" position is provided, and 
this should be used during rewind operations 

in order to silence "monkey chatter," as it is 
called. 

It is advisable to use the "stop" switch 
(on the right hand side) when changing 
tape speed or direction. This is an excellent 
habit to form and will avoid that annoying 
"spilling" of the tape with its attendant 
danger of damage to this expensive item. 

The two photographs (in this article and 
on the cover) will explain the general layout. 
A brief reference to the action of the three 
motors may be useful. The centre motor 
is, of course, the driving one. Power from 
this is taken by a belt drive to a heavy 
flywheel, coupled to which is an accurately- 
machined capstan. Pressure is applied to the 
latter through a spring-loaded pinch-wheel. 
At the same time, two felt-loaded sprung 
guides maintain the tape at correct tension 
in the two heads. This relationship of pres- 
sures, that is between the capstan and pinch- 
wheel and between the tape guides and the 
heads, must be maintained for optimum 
performance, but adjustment after wear is a 
simple matter. 

The outer motors, which are used for take- 
up or re-wind, are cleverly switched through 
a resistor chain. When the tape is moving 
forward in the "record" or "playback" 
position, the left-hand motor works on low 
power. It therefore attempts to rotate in a 
clockwise direction, but, being under-run, 
is "braked" by the tension of the tape. The 
capstan moves the tape past the heads, 
and the left-hand motor takes up the slack 
as it becomes available, on to the take-up 
spool. The right-hand motor is similarly 
energised when the tape is being re-wound. 

It is essential that stopping of the motors 
is controlled, to prevent the momentum 
causing the spools to over-run and so tangle 
up the tape. This can be simply achieved by 
applying a DC potential to the motors, an 
RM4 metal rectifier being switched into 
circuit on the HT transformer secondary 
to supply the necessary DC. Further 
reference to this will be made later. 
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Interior view of the "Orpheus" showing the layout of the various items 
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The Amplifier 
Probably the ideal approach to this would 

be the use of three separate amplifying 
channels—one for recording, one for play- 
back, and one for monitoring. Unfortunately 
this does not result in a portable instrument, 
and it cannot be inexpensive. The Orpheus 
uses one channel only, which by suitable 
switching fulfills all three functions. 

There are two input jacks, one for high 
level inputs such as pick-up and radio, and 
one for low level purposes such as high 
quality microphones. External speaker and 
phone jacks provide for monitoring and the 
use of hi-fi external amplifier or speaker. 

A tone control system is incorporated 
which is very simple, yet is quite effective. 

The recording level meter is based on a 
1mA FSD movement. A scale will be 
printed, in The Radio Constructor, which 
may be cut out and pasted over the existing 
one. 

A minor modification was made to the 
deck in the form of two small holes. The 
first was used for installing a switch which 
isolates the motors, and thus allows the 
amplifier section by itself to be used for 
other purposes than the primary one of 
recording and playing back. The second 
hole takes a variable resistor which allows 
the meter zero to be set—this could, of course, 
be done by a control fixed inside the instru- 
ment, and pre-set to the optimum position. 

[To be continued 

The Editor Staff 

se«f: 

wish all our Readers 

a verj 

Meny Christmas 

and a 

Happy Sc Prosperous 

New Year 
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Trade Review 
We have had the opportunity of examining 

a receiver built to the design which has been 
developed by Messrs. R. C. S. Products, 
of 11 Oliver Road, London E.17, and which 
is currently being advertised in this maga- 
zine. 

This receiver is of the "walkie-talkie" 
type, and we were very favourably impressed 
by its appearance (see page 295, this issue). 
The case is sturdily constructed from welded 
steel sheet, and is sprayed a deep grey. 
The panel markings are applied by the silk 
screen process, and are therefore permanent. 
Obviously a great deal of thought has been 
given to mechanical considerations—the 
layout is clean and compact, and everything 
fits in as " snug as a bug in a rug." 

The circuit consists of a leaky grid detector 
with reaction, to which may be added, if 
desired, an audio amplifier stage. The valve 
on which the design is based is the 954 
acorn, which is currently available from 
advertisers at a very reasonable price. The 
receiver is powered from self-contained dry 
batteries, which have a long life due to the 
very low consumption which has been 
achieved. The output is taken to high imped- 
ance headphones. 

On test in a poor reception locality, and 
using the rod aerial provided, the local 
programmes were received well clear of 
each other at reasonable strength. In addition 
about a dozen other carriers were resolved. 

The circuit, with very fully detailed con- 
structional data and assembly and wiring 
diagrams, is obtainable at 2s. Messrs. 
R. C. S. Products can also supply, if required, 
any of the parts which may be needed, and 
to this end a price list is included with the 
circuit and other data. 

THE RADIO CONSTRUCTOR 

Let's Get Started . . . 

7 : THE SUPERHET RECEIVER 

By A. BLACKBURN 

AFTER a brief discussion on the 
various disadvantages of operating 
the TRF receiver, we decided in the 

previous article that a different type of 
receiver was needed in order that these 
difficulties may be overcome. 

Before we go ahead with an explanation 
of the superhet receiver as a possible alter- 
native to the TRF, let's have a re-cap of 
the requirements necessary for improved 
performance. They are: 

1. Stable gain before the detector 
2. Good selectivity. 
3. Constant selectivity over the whole 

tuning range. 
4. Simplicity of operation. 

Frequency Changing 
It is a fact that high gains can be achieved 

more easily at lower frequencies than at high 
frequencies. It is also a fact that greater 
selectivity is obtainable at lower frequencies. 
We could fulfill two of the four particular 
requirements we expect from the receiver if 
the stations we wished to receive were opera- 
ting at a low radio frequency; for example, 
in the long wave band. 

■—quite apart from the sheer impracticability 
of such a scheme. 

The solution is simple. The incoming 
signal is changed to a lower frequency, and 
then amplified. 

Frequency changing is the result of 
"beating" two frequencies together. The 
simplest way of doing this is to apply two 
voltages of different frequencies to the grid 
of the valve. These, doubled, will appear 
at the anode, together with the sum and 
difference of the two applied frequencies. 
To illustrate this, suppose we apply to the 
grid of a valve two signals, one of 500 kc/s 
and the other of 400 kc/s. At the anode we 
should find 1,000 kc/s, 800 kc/s, and the 
sum and difference components, 900 kc/s 
and 100 kc/s. There is only one frequency 
here which is less than either of the original, 
applied voltages, and that is 100 kc/s. 

It now remains to separate the 100 kc/s 
signal from the others, the simplest way 
being, of course, to make the anode load of 
the valve a tuned circuit, resonant at 100 kc/s. 

Now suppose that the 400 kc/s signal were 
a radio carrier, and the 500 kc/s were 
supplied from an oscillator. As we have 
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The snag here, though, is that if the count- 
less stations in operation today were all 
squeezed into the long wave band, the 
resulting congestion would be intolerable 
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seen, the carrier will be changed to 100 kc/s, 
at which frequency it can be amplified 
before being applied to the detector. But 
how do we set about receiving a signal at the 
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frequency of, say, 800 kc/s? Because the 
anode circuit is tuned to 100 kc/s, it follows 
that the difference frequency must remain 
at 100 kc/s. Taking this factor into con- 
sideration, the oscillator frequency must be 
changed to 900 kc/s; in other words, the 

grids for the signal and oscillator voltages, 
have been developed which prevent the 
signal from "pulling" the oscillation to the 
signal frequency. 

The octode, heptode and triode-hexode 
valves are the types most commonly used 
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Valves 
Frequency changers of the type which 

employ the method of separate voltage 
application to the same grid are seldom 
used nowadays. Special valves, with separate 

today, and these are shown in Fig. 1. In the 
octode and heptode valves, the oscillator 
grid and anode are in the same electron 
stream as the signal grid; the anode is wound 
like an ordinary grid. The triode-hexode, 
however, has a separate triode, the grid of 
which is internally connected to a grid in the 
main electron stream. 

Valves employing two grids for frequency 
changing do not operate on quite the same 
principle as that described above. The 
frequencies appearing at the anode are the 
two applied frequencies (not doubled as 
before), and the sum and difference fre- 
quencies. With 400 kc/s and 500 kc/s 
applied as before, there would be 400 kc/s, 
500 kc/s, 900 kc/s and 100 kc/s in the anode 
circuit. However, although the principle 
is slightly different, the result is the same, 
because the 100 kc/s component is present. 

Tracking 
For continuous tuning over a definite 

waveband, the signal circuits and oscillator 
have to be tuned in step, or ganged, but the 
difference between the frequencies must be 
constant. Unfortunately, this is more easily 
said than done. 

If, for instance, the two tuning condensers 
were exactly the same, the tuning inductances 
would have to be different, in order that the 
signal and oscillator frequencies differ by the 
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Intermediate Frequency. Now, if we should 
require the signal frequency to be changed 
from 400 kc/s to 800 kc/s, the ratio of these 
two frequencies is 2 to 1. However, the 
oscillator must then change from 500 kc/s 
to 900 kc/s, a ratio of less than 2 to 1. The 
IF, therefore, would not remain constant, 
and as the subsequent amplifier would be 
tuned to 100 kc/s, the result would be loss 
of gain when the receiver were tuned to 
800 kc/s. 

One method of preventing this loss is to 
shape the plates of the oscillator section of 
the tuning condenser so that the ratios of 
frequencies are maintained constant. This 
scheme has been used with considerable 
success, but it requires a special tuning 
condenser. It is more common nowadays to 
use a component which incorporates two 
similar sections, and to insert a pre-set, or 
'padding' condenser (C in Fig. 2). In this 
way the two tuned circuits remain substanti- 
ally in step over the whole tuning range. 
Normally, the condenser is adjusted to ensure 
that the IF is correct at two or three points 
in the waveband, the error elsewhere being 
sufficiently slight not to impair the receiver 
performance unduly. The process of keeping 
the two circuits in line is known as 
"tracking." 

IF Amplification 
Having changed the signal frequency to a 

suitably low value, it is now necessary to 
provide amplification. In order to realise 
condition 2 — good selectivity — more than 
the one tuned circuit at present in the signal 
circuit will have to be introduced. 

This can be done simply by tuning the 
IF amplifier. Fig. 3 shows an IF amplifier 
consisting of only one stage. Some high 
quality domestic receivers and communica- 
tion receivers have two stages. 

Because the IF is always the same, what- 
ever the signal frequency may be, fixed 
tuning may be used throughout the IF 
amplifier. This factor contributes a great 
deal to the simplified design of the amplifier. 
Double-tuned circuits called IF transformers 
are used to obtain that all-important selec- 
tivity. However, not all the tuned circuits 
need be tuned to exactly the same frequency. 
If they are, the selectivity may be too great 
and result in loss of audio quality. Instead, 
they are often "staggered"; that is, tuned to 
frequencies slightly higher and slightly lower 
than the IF. 

By this method the bandwidth can be 
adjusted to combine good quality reproduc- 
tion with reasonable bandwidth. 

The choice of intermediate frequency is 
very important. While a low IF would seem 
to be ideal for getting first-class selectivity, 
there is also the possibility that "second 

channel" interference may occur. This 
happens when an unwanted signal is of 
such a frequency that, upon beating with the 
oscillator, it produces the correct IF. 

Let us go back for a moment to our 
original example, where the signal frequency 
was 400 kc/s, the oscillator 500 kc/s and the 
IF 100 kc/s. Consider what would happen 
if a strong signal of 600 kc/s reached the 
frequency changer. The difference in fre- 
quencies between the unwanted 600 kc/s 
signal and the oscillator would be 100 kc/s. 
The unwanted signal would, therefore, be 
amplified in the IF amplifier. Now, if the 
signal tuned circuit were not very selective, 
the 600 kc/s signal would probably get through 
with sufficient strength to become a nuisance, 
because the two signals are only 200 kc/s 
apart. 

If the IF were raised to 400 kc/s the 
oscillator would have to be tuned to 800 kc/s 
to receive the wanted 400 kc/s signal. The 
frequency of a signal likely to cause second 
channel interference would have to be 
1,200 kc/s. Wanted and unwanted signals 
are now 800 kc/s apart, and the rejection 
of the 1,200 kc/s signal by the signal circuit 
will be more effective than before. 

Today, most commercial receivers employ 
an IF of 450-470 kc/s, depending upon the 
make. As the signal frequency is increased, 
second channel interference becomes more 
and more likely to occur. To combat this, 
some short wave receivers employ an IF 
of 1.6 Mc/s. 

Of course, an RF stage before the fre- 
quency changer reduces second channel 
interference, and in short wave receivers 
such a stage is nearly always incorporated. 
But for medium and long wave reception, 
particularly if an IF of 460-470 kc/s is used, 
it is not really necessary. 

Two other types of interference sometimes 
occur in superhets, but their effect is small 
compared to second channel. One is the 
possibility of a very strong signal beating 
with a harmonic of the oscillator. Clearly, 
for this to happen, the transmitter would 
have to be very close to the receiving aerial. 

The second possibility is of a signal of the 
same frequency as the receiver IF reaching the 
IF stage. This is easily prevented by inserting 
an IF "wave-trap" (a circuit tuned to the IF) 
in the aerial circuit. 

Fading 
Varying conditions in the path of a trans- 

mitted wave cause variations in the strength 
of the received signal. This well-known and 
irritating effect is called fading, and it can 
be very annoying if volume level from the 
receiver varies too much. Modern receivers 
are fitted with a simple device to overcome 
fading, known as Automatic Volume Control. 
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The output of the IF stage is fed to a 
detector in the usual way. Normally a 
diode is used, and made to serve two pur- 
poses. You will remember how, in the leaky 
grid detector, the applied signal causes the 
valve to produce its own grid bias. In other 
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words, the diode (or grid-cathode of the 
triode) produces a rectified AC modulation 
output, super-imposed upon a DC com- 
ponent, just as in the mains rectifier where 
the ripple is super-imposed on the required 
DC. Now, the DC voltage produced is 
proportional to the amplitude of the applied 
signal. Therefore, if the modulation and DC 
are separated, and the DC applied to the 
frequency changer and IF stages as grid 
bias, the bias they receive will be proportional 
to the signal they are providing. If, for 
example, the signal fades, three effects will 
result: the diode will produce less DC, the 

bias on the frequency changer and IF stage 
will decrease, and their gain will increase. 
Alternatively, if the signal increases in strength, 
the diode will produce more bias and the 
gain of the controlled stages will decrease. 
The receiver output volume remains practi- 
  cally constant. 

Although both func- 
tions of detection and 
AVC can be carried 
out by the same valve, 
modern practice is to 
use two diodes, one for 
each purpose. Both 
these and an audio 
triode are often con- 
tained within the same 
envelope. A valve of this 
type is shown in the 
circuit. Fig. 4. 

This circuit has a 
slight refinement, in the 
use of delayed AVC. 
This does not mean a 
time delay, but a volt- 
age delay. It merely 
consists of biasing the 
AVC diode so that it is 
not effective on small 
signals. When the signal 
level exceeds the delay 
voltage, the diode oper- 
ates and AVC follows. 

The advantage of this is that on weak signals 
the IF stages, etc. work at full gain the whole 
time. 

Before leaving the subject, it should be 
mentioned that valves used in AVC-con- 
trolled stages should be of the variable-mw 
type. The control grid in these valves is 
wound in such a way that the grid requires 
very many bias volts to cut off the current 
through the valve. The amplification factor 
(n, Greek "Mu", hence the name) of the 
valve can be varied over wide limits, therefore, 
with the gain of the stage accompanying the 
variations. 

TELETHON SUPER INDUCTOR COILS 
MINIATURE DUST CORE TYPES 

Type. HAX. High frequency crystal 
transformer coil, triple wound for Ger- 
manium crystal diodes. 
*Q 100. *Gain 33 Times. *No Overlap 
Performance unequalled. each 3/- 

DUAL WAVE T.R.F. COILS 
Type. TRF. A/HF. AE. & HF. Trans- 
former Rising characteristic to balance , 
fall in circuit "Q." Matched pairs; Pre- 
Aligned. par 7/' 
Super-Net Range for S.M&LW. AE&Osc., 6/- pair 
1.F, Transformers, Filters. Etc. p.p. 3d. 

Stamp for Circuits & Data 
 THE TELETRON CO.  

266 NIGHTINGALE ROAD LONDON N.9 

1000's and 1000's 
of "VERIES" and 
SWL/QSL CARDS 
have been supplied for Amateurs in many Countries 

G 6 M N 
who knows your requirements 

Printer of QSL's 
since 1925 

Send for samples to 
G6MN Castlemount, Worksop, Notts. 

288 THE RADIO CONSTRUCTOR 

Rotary Transformers 

and Vibrators 

By F. G. RAYER 

MANY different types of vibrator 
and rotary transformer are available, 
both new and ex-service—some at 

very low cost, indeed. These may readily 
be used to operate almost any receiver or 
amplifier from a low-voltage source such 
as that provided by an accumulator. In 
some cases it is feasible to operate mains-type 
receivers or other equipment in this way 
without modification, and this is particularly 
convenient when a mains-operated amplifier 
or receiver is wanted for occasional use in 
circumstances where no mains are available. 

Most economical running is achieved when 
the equipment is especially designed for a 
low-voltage source of power, and uses a 
vibrator. However, the rotary transformer 
has certain advantages in some cases, as 
will become clear. 

Vibrator Circuit 
The interior wiring, etc., of a typical 

vibrator is shown in Fig. 1. When the coil 
is energised, the armature vibrates rapidly, 
exactly as with a buzzer or electric bell. 
This is achieved by wiring the armature 
and primary contacts to a source of current. 
These connections are marked 1, 2, and 3, 
and are the only ones present in the usual 
form of non-synchronous shunt driven 
vibrator. 

The interrupted current thus obtained 
passes through the primary of a step-up 
transformer. The secondary of this trans- 
former delivers a high voltage alternating 
current. This is rectified by a valve or metal 
rectifier, or by additional contacts in the 
vibrator. The latter are those connected 
to 4 and 5, in Fig. 1. When they are present, 
the vibrator is a synchronous, or self- 
rectifying, type. 

Such vibrators are avilable for 2 volt 
use and upwards, the 2V types being intended 
primarily for circuits where HT current is 
to be obtained from a 2V accumulator, for 
battery-type receivers. If a car-radio or 
similar equipment is being built, the vibrator 
should be a 6V or 12V one, to match the 
supply voltage. With large equipment, or 

when power is obtained from a domestic 
lighting plant or similar source, a 24V 
vibrator may be required. 

In all cases the valve heaters are operated 
directly from the accumulator. If 6.3V 
valves are used, the heaters can be wired 
in parallel, for 6V operation. If a 12V accum- 
ulator is used, 12.6V valves can be employed, 
or the 6.3V types wired in pairs. If the latter 
form of connection is used, each valve in a 
pair should have the same heater current 
rating. It may be necessary to use a series 
resistor or shunt to make up the heater 
circuit, if there is an odd number of valves, 
or if one or more valves have different current 
ratings. Alternatively, it is sometimes 
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Fig. 1. Vibrator Circuit 

possible to complete the circuit by adding a 
dial or indicator lamp of appropriate rating. 

Rectification and Smoothing 
Fig. 2 shows a circuit for use with a non- 

synchronous vibrator. The leads marked 
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1 and 2 are connected to points 1 and 2 
in Fig. 1. The centre-tap of the transformer 
primary is wired to the accumulator, the 
second terminal of the latter being wired to 
terminal 3 in Fig. 1. (An on/off switch would 
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Fig. 2. Transformer and Rectifier Circuit 

be added in one accumulator lead). 
The rectifier and smoothing circuit is 

exactly the same as that obtained in an AC 
receiver with full-wave rectification, though 
two condensers of about .01 (J.F are added 
to reduce sparking at the vibrator contacts. 
The rectifying valve is of the usual full-wave, 
indirectly-heated type. Or it is possible to 
use one of the rectifiers especially developed 
for such circuits, such as the OZ4. This 
requires no heater current, since the cathode 
is heated by ionic bombardment. 

TRANSFORMER^  SMOOTHING 

A metal rectifier could be used instead of 
the valve. If a self-rectifying vibrator is 
used, the secondary of the transformer will 
be wired to the extra contacts available, 
and no additional rectification will be required. 

The smoothing circuit will 
have to be retained, of 
course. The self-rectifying 
type of vibrator is rather 
more prone to internal 
trouble due to sparking 
at the contacts. 
Rotary Transformers 

In general, these con- 
sume rather more current 
than do the vibrator cir- 
cuits, but are capable of 
higher outputs. As they 
may be obtained so cheaply 
from ex-service stockists, 
they are particularly con- 
venient for the intermittent 
use of "mains" equipment 
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Fig. 3. Circuit for Rotary Transformer. 

The positive and negative output leads 
are taken to the HT positive and HT nega- 
tive lines of the receiver or amplifier. A 
single accumulator may, of course, be used 
for both heater and vibrator circuits. In the 
event of interference being introduced into 
the equipment from the vibrator, small chokes 
of low DC resistance may be wired in the 
leads from vibrator to accumulator. 

on battery supplies. 
The primary, or input side, of the rotary 

transformer should have a voltage suited 
to the accumulator. This will be approx- 
imately 6V or 12V for equipment to be used 
in vehicles, rising to 24V for equipment to 
be used from 24V supplies. 

If high-tension current only is required, 
then the transformer can be relatively small. 
The valve heaters would then be operated 
directly from the accumulator, as has been 
described. A number of rotary transformers 

also provide current for the valve 
heaters, however. Such a transfor- 
mer is the ex-service Type 104, 
which provides 6.3V at 2.5 Amps 
and 230V at 65mA from a 12V 
input. In this case, the equipment 
may use 6.3V valves, all wired in 
parallel for 6.3V operation. 

The correct polarity should be 
observed, both in input and output 
wiring. Care should be taken to see 
that the accumulator is not connected 
in the wrong polarity, or the pol- 

■0*" arity of output will be reversed, 
and the smoothing condensers 

may be damaged. An output of 65mA 
at 230V is sufficient for the HT requirements 
of many average 4 or 5 valve receivers, or 
amplifiers of moderate size not employing 
push-pull output. The output of the trans- 
former will be DC but requires some smooth- 
ing, as shown, to eliminate noise. A choke 
of 5 to 15 Henrys, with 8 to I haF condensers, 
is suitable, as with Fig. 2. 
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DC/AC Converters 
These enable standard AC type equipment 

to be operated without modification, as they 
provide an AC output of up to 250 to 300V. 
They are more expensive than the smaller 
type, and consume a relatively heavy current. 
With their aid, a receiver, amplifier, or tele- 
vision set can be operated from an accumu- 
lator or household plant. 

The input voltage of the converter should 
be suited to the voltage of the supply. The 
output should be of suitable voltage and 
wattage for the equipment. If necessary, 
an auto-transformer can be used between 
converter and equipment, to obtain a correct 
voltage for the latter. However, this is not 
usually necessary. 

An idea of the current consumption may 
be gained from the wattage consumption 
of the equipment or receiver operated. 
Assume that it is a receiver consuming 60 
watts. If the converter were 100% efficient, 
this would give a consumption of 10 Amps 
from a 6V source, 5 Amps from a 12V source, 
or 2.5 Amps from a 24V source. However, 
to allow for losses these figures may easily 
be doubled. It will therefore be seen that 
an accumulator of large capacity, properly 
charged, is essential when a long period of 

use is required, especially with large ampli- 
fiers or receivers. 

Other types of converter or rotary trans- 
former provide a DC output of fairly high 
current, and this may be used to drive 
AC/DC type equipment. AC/DC type equip- 
ment may also be driven from those con- 
verters having an AC output. It should not 
be overlooked, however, that equipment 
made especially for AC (e.g., having a mains 
transformer) must on no account be con- 
nected to a DC source. 

In general, then, the large type converter 
is most suitable when mains equipment is to 
be operated from an accumulator. (For 
example, when an amplifier is used for 
public-address or similar purposes, and no 
mains are available). Its current consump- 
tion is fairly high. Smaller rotaries may be 
used to obtain HT current alone. But when 
low current consumption is essential, the 
vibrator is most suitable. 

Vibrator power-packs are also available 
ready-made, and can be used to obtain 
HT current from an accumulator. Such a 
unit is the Wright and Weaire VBP/6 (for 
6V) and VBP/12 (for 12V), which can supply 
voltages between 150 and 450 or more, as 
the user desires. This would be suitable 
for car-radios, etc. 

New . . . 

"The Kingpin" 

All wave, high gain, aerial array. 
Complete with 80 ohm feeder, polysty- 
rene insulated elements, low loss 
ceramic junction block and end insu- 
lators. Complete, assembled and ready 
for immediate erection. Total length 
33ft 6/ns 45/- complete 

"The Kingpin" 
20 metre, high gain, aerial array, 
specification as above. Total length 
17ft 35/- complete 

Prices inclusive of postage and packing 

( 
Fred's Badio Cabin ) 

77 Newington Butts-^~^^ 
London S.E.I 

Telephone ROD 2180 

TELEKIT SUPPLY 
CHANTRY LANE WORKS 
Chantry Lane, Bromley, Kent 
Telephone RAV 5845 
NEW Ear phones. 150 ohms, 10/- pair. 
BUZZERS, new (miniature) Chrome Plated, . 
6 or 12 volt (Twin Coil), 3/- each. 
NEW 4" or 5" Speakers, 12/6. 
CHOKES, I0H, 60 m/a, 4/-; I5H, 80 m/a, 6/-. 
VOLUME CONTROLS, i, i. I Meg. with 
S.P. switch, 4/-, less switch 2/9 each. 
BELLING LEE, 5-pin plugs, and sockets, 1/6. 
TRANSFORMERS, All types, Prices on 
application. 
VALVES, New and Surplus. Guaranteed. 
CVI81, 6;-; VR2I, 3/-; 6V6, 7/-; 50L6. 7/6; 
6K7, 5/-; 0Z4, 5/-; IT4, 6/6; IS5. 6/6; 3V4. 6/6; 
KTZ73, 6/6; 6K8, 9/-; 6AC7, I2A6, 6SH7 (soiled). 
5/- each; 6X4, 7/6; 6A8, 9/-; 6B8, 6/-; 6BE6. 8/6; 
6BA6, 8/6; 6J5, 5/-; 3Q4, 8/6; I2K7, 6/-; I5D2, 
4/-; EF50, 5/6; 6AM6, 6/6; 1L4, 6/-; I2AT7, 8/-; 
6BW6, 8/6; W77, 8/-; AL60 5/-. 
Please send us your enquiries for Valves and all 

Radio Parts, etc. 
When ordering, please mention .... 

RADIO CONSTRUCTOR 
and enclose 6d postage 
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THE WORLD'S CHEAPEST 

TEST GEAR 

ALL RADIO MAIL INSTRUMENTS ARE SUPPLIED 
IN KIT FORM 

THEY ARE 

FULLY CALIBRATED READY 
FOR IMMEDIATE USE 

AND 

COMPLETE IN EVERY DETAIL 
RANGE, ACCURACY AND SIMPLE ASSEMBLY 
APPEAL TO BEGINNER AND "OLD HAND" 

ALIKE 

xfm 

Judge by these extracts from our post bag 

RES/CAP. BRIDGE 
SIX RANGES 

50 mfd.—.0005 mfd. 
5 Megohms — 10 ohms 
Each range separately scaled 

INDUCTANCE BRIDGE 
50u/Hy.—1,000 u/Hy. 
1,000 u/Hy.—20 M/Hy. \ * 
20 M/Hy.—400 M/Hy. A M I 

400 M/Hy.—8 Hy. T X ' Cl 
5 Hy.—100 Hy. 

Each range separately scaled 

THE RADIO MAIL 
TWIN MULTI-OH MER 
Very useful experimental set. 
On one outlet, a 2,000 ohms 
H.D. w/w pot'r, Calibrated 
every 50 ohms. On the 
other, switched, 25 resistance 

values up to 7 megs. 

I.F. ALIGNER 
Tunes over 465 Kc/s range 

of I.F. frequencies 
Pre-tuned 

POST & PACKING 1/6 IN EACH CASE 
Cash With Order or C.O.D. Stamp for llustrated 

Leaflets 

si'e 

25'- 

5'- 

"... your R/C Bridge. A remarkable piece of test 
gear and so accurate at such a low cost. It took 
me approximately 2 hours to assemble from clear 
instructions, and when checked against a £75 
instrument it was equally as accurate."— 

N. V. GUEST, BROMSGROVE. 

"... within half an hour of receipt of your I F. 
Aligner kit, this little instrument was made up 
and had already saved me its value."— 

P.B.C., STOCKPORT 

"... post to my address the Inductance Bridge kit. 
The Res I Cap. Bridge which you sent me some months 
ago works very well."—A.K., BASRAH, IRAQ. 

"... would like to order one of your Aligner kits. 
If this is as accurate as the R/C Bridge I shall be 
more than satisfied.E.K., EAST MOLESEY. 

* ' . . . the Aligner kit . . . works perfectly . . . the 
accuracy is remakrable for such a low priced piece 
of equipment."— M.B., MEXBOROUGH. 

"... congratulate you on your I.F. Aligner, it being 
so good decided me to get the R/C Bridge,"— 

W.J.C., FAREHAM. 

" ... R/C Bridge was built in around I hour . . . 
very enthusiastic over it for accuracy. We can't 
find a Bridge like this on the Belgian market for 
such a price."— J.H.M., BRUSSELS. 

" . . . Mony thanks for the R/C Bridge, its simplicity ' 
of construction plus operation with results is amazing" 

R.W.H., LONDON. 

RADIO MAIl, DEPT. C, 4 RALEIGH STREET, NOTTINGHAM 
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DATA publications 

57 MAIDA VALE LONDON W9 
Telephone CUNningham 6518 

LIMITED 

ORDER FORM 

Please supply the following 

DATA BOOK SERIES 
D.B.4. Inexpensive Television . 
D.B.5. T.V. Fault Finding 
D.B.6. The Radio Amateur Operator's 

Handbook. 
D.B.7. Receivers, Preselectors and 

Converters 
D.B.8. Tape and Wire Recording 

MISCELLANEOUS BOOKS 
World Radio Handbook . . (Johansen) 
How to Listen to the World . {Johansen) 
Receivers .... (R.S.G.B.) 
Simple TX Equipment . . . (R.S.G.B.) 
T.V. Picture Faults . . . {T.V. Times) 
Television Personalities . . {T.V. Times) 
The Radio Amateur's Report Pad 

{Data Publications) 
MAGAZINES 

The Radio Constructor monthly 
„ „ „ 6 months sub. 

12 months sub. 

Price 

2/6 
51- 

2/6 

2/6 
2/6 

8/6 
1/9 
3/6 
21- 
3/6 
2/6 

3/6 

1/6 
91- 

18/- 

Postage Qty. 

id 

2d 
2d 

3d 
2d 
2d 
2d 
3d 
2d 

3d 

2d 
paid 
paid 

please tick subscriptions required and state first issue below 

Enclosed find Cheque/Postal Order/International Money Order £... 

NAME      please 
USE 

ADDRESS.... :      block 
capitals 

ALL OUR PUBLICATIONS ARE AVAILABLE THROUGH 
YOUR LOCAL NEWSAGENT 

trade terms available on request 
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Volume Controls 
Midget Ediswan type. 
Long spindles. Guaran- 
teed I year. 
No Sw. D.P. Sw. S.P. Sw. 

3/- 4/9 41- 
All values. 10,000 ohms 
to 2 Megohms. 

80 cable COAX 
STANDARD j" dia. Poly- 
thene insulated. 9d. yd. 
Coax Plugs, 1/2 each. 
Sockets, 1/2 each. 
Line Connectors, 1/2. 
Outlet Boxes, 4/6. 

Balanced Twin Feeder, 6d per yard. 
Twin Screened Feeder, I/- yard. Both 80 ohms. 
Trimmers, Ceramic. 30, 70 pf., 9d; 100 pf. 150 pf 
1/3; 250 pf., 1/6: 600 pf., 1/9. 
Loudspeakers P.M., 3 ohm. 3" Plessey, 12/6, 
5" Plessey, 13/6; 67" Truvox, 14/6; 8" Lectrona, 15 6; 
10" Lectrona, 25/-. 
Resistors.—All values: ^ w., 4d: ^ w., 6d: I w., 8d; 
2 w., I/-; j w. I per cent, 2/-; 2 per cent 1/6. 
Wi re-Wound Resistors. Miniature Ceramic. 5 w., 
15 ohm to 4 K., 1/9; 10 w., 20 ohm to 6 K.. 2/3; 15 w., 
30 ohm to 10 K., 2/9; 5 w. Vitreous, 12 K. to 25 K., 3/-. 
Wire-Wound Pots. 3 Watt, famous makes. 
Pre-Set Min. TV Type. All values 25 ohms to 30 K. 
(50 K. and 100 K. Carbon Track), 3/- each. 
Condensers, new stock, best makes. .001 mfd. 
6 kv. T.C.C., 5/6. Ditto, 12.5 kv., 9/6. .002, Muirhead, 
8 kv., 2/6; 2 pf. to 500 pf., 6d; .100, .005, .01, .02 mfd. 
450 v. Tub., and .1 mfd. 350 v. Tub., 9d; .05, .1 mfd. 
500 v. Tub., I/-; .25, 1/6; .5 mfd. 500 v., 1/9. 
ELECTROL1TICS ALL TYPES NEW STOCK 

Tubular Wire ends 
4/500 v. Hunts, 2/- 
8/450 v. B.E.C., 2/6 
8/500 v. Dubilier, 3/- 
16/500 v. Dubilier, 4/- 
8+8/500 v. Dubilier, 4/6 
32/500 v. Dubilier, 5/- 
32 + 32/500 v. Dub., 7/6 
25/25 v. Dubilier, 1/9 
50/50 v. T.C.C., II- 

Can Types, Clips, 3d ea. 
16/450 v. T.C.C.. 3/6 32/350 v. B.E.C., 4/- 
60/350 v. T.C.C., 6/6 
8+16/450 v. B.E.C., 5/- 
8+16/500 v. Dub., 5/6 
16+16/450 v. B.E.C., 5/6 
60+100/350 v. Hunts., 

11/6 16 mfd. 700 v. Hunts, 6/6 

S.G. BROWN Type "Dl" Headphones, £1.19.6 
per pair. 
DENCO Dual Purpose Coils, Plug-in Type to 
fit Noval Valveholders, Blue Colour Code, Grid 
Coil with Aerial coupling winding 3/11 each. 
Green colour code, Grid Coil with Reaction and 
coupling windings, 4/9 each. 
MCMURDO Valveholders, Noval P.P. Material 
I/- each. Anti-microphonic Nylon P.P. 1/6 each. 
International Octal, Ceramic 2/6, Nylon P.P. 2/- 
each (P.P. = Low Losses up to 30 m/cs. Nylon 
P.P. = Low Losses up to 200 m/cs). 
MINIATURE 2 gang Tuners, with dust cover, 
ideal for Personal Portables, etc., Ilpp min to 
373pF max., II/- each. 
MINIATURE Single Section Tuners, Single 
Hole Fixing +' spindle, air gap .015". 25 and 50pF 
6/6 each. 75 and lOOpF 7/-each. ISOpF 8/6 each. 
CHASSIS Mounting Gang Condensers with 
split Stators, Ceramic insulation, j" spindle. 
lOpF plus lOpF, 37pF plus 37pF 10/9 each. 
V.H.F. Chokes D.C. resistance .5 ohm. Inductance 
4.85 Micro H. 100 Ma. 20 m/cs upwards 2/1 each. 
STAND OFF insulators, 1" high single 6BA 
fixing 1/2 each. 
J.B. CALIBAND Dial and Drive, with 2 pointers, 
Tank and Bandspread Ratios 6-1 and 48-1, Silver 
Scale, numbered 0-100, complete with Glass, etc., 
£1.1.6 each. 
SOLDER TAGS 6BA Nuts and Screws, etc., 
minimum quantity, I Doz. 
ENAMELLED Copper Wire per 4oz reels. 

Weight excluding reel, I6swg, l/ll. I8swg, 2/-. 
20swg, 2/3. 22swg, 2/4. 26swg, 2/8. 

MAIL ORDER ONLY AT PRESENT 
Please Note Change of Address  
P.L.E. RADIO SUPPLY CO. 
4 GORDON STREET, COLNE, LANCS. 

NEW 
BOXED 

IRS 8 
VALVES 

IS5 
IT4 
3S4 
3V4 
3D6 
5Z4 
6AM6 
6AT6 
6BE6 
6BW6 

8/- 
8/- 
9/- 
8/- 
2/6 
9/- 
91- 10/6 

6H6 
6J5 
6K7 
6K8 
EF80 
6P25 
6Q7 
6SA7 
6SL7 
6SN7 

10/6 16V6 
10/6 16X5 

3/6 
7/6 
6/6 
91- 

10/6 
15/- 
9/6 
8/6 
91- 

II/- 81- 
91- 

6AK5 
I2A6 
I2K7 
I2K8 
I2Q7 
35L6 
35Z4 
50L6 
EA50 
EB9I 
EBC33 

ALL 
GUARANTEED 

10/6 , EF39 91- 
7/6 | EF50 Equip. 

IO/6i 56 

|0 , British 7/6 
° * EL32 9/6 lO/61 EY51 12/6 

10/6 pY80 
10/6 
9/6 
2/- 7/6 
9/6 

PY8I 
PY82 
SP6I 
U22 
ECL80 

11/6 
11/6 
10/6 
8/6 
9/6 

12/6 Huge Stock B.V.A. Valves at 1951 low tax prices. 
Sentercel Rectifiers. EHT type. K3/25 2Kv., 4/3; 
K3/40 3.2 Kv.. 6/-; K3/45 3.6 Kv., 6/6; K3/50 4 Kv., 
7/3; K3/IOO 8 Kv., 12/6; K3/I60 14 Kv., 18/-; Mains 
Type. RM1, 125 v., 60 ma.. 4/-; RM2, 100 ma., 4/9; 
RM3, 120 ma., 5/9; RM4, 250 v. 275 ma., 16/-. 
Knobs, Gold engraved. Walnut or Ivory. If" diam, 
l/6each. "Focus," "Contrast," "Brillianc;," "Bril- 
liance-On-Off," "On-Off," "Volume," "Vol.-On- 
Off," "Tone," "Tuning," "Treble," "Bass," "Wave 
change," "Radio-Gram," "S., M., L.. Gram." "Record 
Play," "Brightness." Ditto not engraved, I/-each. 
Tyana. Midget Soldering Iron. 200 v. or 230 v., 16/9. 
Toggle Sw. ex-Govt "On-Off," 9d. Ersin M'core 
solder 60/40, I6G., 5/6 i lb.; 4d yard; V'holders 
octal, pax., 4d: moulded, 6d; EF50, B7G, 9d; B8A, 
B9A, I/-; BI2A (CRT). 1/3 etc. 
Aladdin Formers and cores, +', 8d; f", lOd. 
Line Cord. .2a., 100 ohms per foot, .3a., 60 ohms 
per foot, 2-way 1/6 a yard, 3-way 1/8 a yard. 
Sleeving. I, 2mm 2d; 3, 4mm, 3d yard; 6mm 5d yard. 
C R.T. Heater Isolation Transformer. Low leakage 
winding with 25% sec. boost, 2, 4 or 6v. 10/6: 
T.R.S. RADIO COMPONENT SPECIALISTS 

£1 orders Post free. Phone THO 1665 307 WHITEHORSE ROAD, WEST CROYDON 
P. and P. 6d. FULL MAIL ORDER SERVICE LISTS 3d 

VAI VFC NEW tested and GUARANTEED IA4, 8 6; IA7, 12/6; I B4, 8/-; ICS, 8 -; 1 E7, 9/6; 
IH5, 10/6; INS, 10 6; IRS, 7/9; IS5, 7/9; IT4, 7/9; 
3A4, 10/6; 3S4, 7/9; 3V4, 7/9; 5U4G, 8 6; 5Y3GT, 
9/6; 5Z4G, 8/9; 5Z4, 8/9; 6AC7, 5/9; SAGS, 6,9; 
6AM6, 7/6; SATS, 8/6; 6BE6, 8/6; 6BW6, 8 6: 
6B7, 8/6; 6B8, 7/6; 638G, 7/6; 6C8G, 9/6; 6F8, 8/6; 
6G6G, 5/9; 6J5GT, 5/-; 6J5G, 5/-; SJ7GT, 8 6; 
6KS, 8/6; 6K7, 6/6; 6K7G, 5/6; 6K7GT, 6 6; 
6K8G, 8/9; 6N7, 6/9; 6Q7G, 8/9; 6Q7GT, 8 9; 
6SA7, 8/-; 6SJ7, 8/6; 6SK7, 8 6; SSL7, 8/9; 6SN7, 
9/6; 6SS7 6/9; SVSGT, 8/6; 6V6G, 8 6; 6X4, 8 6; 
6X5GT, 8/-; 7C7, 8/-; 7H7. 8 6; 8D3, 7'6; I2A6, 
7/6; I2AH7, 7/6; I2AT7, 8/6; I2AU7, 8 6; I2AX7, 6/9; I2K8GT, 8/6; I2Q7GT, 8/6; I2SH7, 7 6; 
I2SR7, 7/6; 25A6, 8/-; 42, 8 -; 45, 8 6 ; 57. 7/6; 
76, 7/6; 807, 8/6; 954, 2 6; 1625, 10 6; 9001. 4 9; 
9002, 5 6; 9006, 5/6; EA50, 2-; EAC9I, 6/-; 
EAF42, 9/6; EB34, 3/-; EB9I, 6 6; EBC33, 8 6; 
ECH35, 11/6; ECH42, 11/6; EF22,7/6; EF37A, 15/-; 
EF91, 7/6; EF92, 8/6; EM34, 12 6; EZ40, 9 6; 
IW4, 10/6; KT32, 8/6; KT66, 12 6; VR9I. 8 6; 
VR150/30, 8/6. 
MATCHED PAIRS 6V6G and gt, 17/-; 6F6G, 
17/-; 807, 15/6; 6G6, 12/-; 6J5G & gc, 9/6 per pr, 

ELECTROLYTIC CONDENSERS 2 mfd 350/w T.C.C., 1/3; 8 mfd, 350vw, T.C.C. 1/6; 
8mfd, 450vw, B.E.C., 1/9:8 mfd, 500vw, Dub., 2/6; 
16 mfd, SOOrw, Dub., 3/6; 16 mfd, 450vw, T.C.C., 
3/6; 32 mfd, 450rw, B.E.C.. 4/6; 8+8 mfd, 450vw 
B.E.C.. 3/9; 8+16 mfd, 500vw, Dub., 4 9; 16+16 
mfd, SOOvw, Dub., 5/3; 32+32 mfd, 275vw, B.E.C., 
4/-; 12 mfd, 50vw, T.C.C., I/-; 20 mfd, I2vw, 
T.C.C., I/-; 25 mfd, 25vw, T.C.C., 1/3. 

R. COOPER 
32 SOUTH END CROYDON SURREY 

Telephone CROydon 9186 
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START A NEW LIFE IN 
NEW ZEALAND 

* Applications are invited for service 
in the ground trades of the Royal 
New Zealand Air Force from 
ex-R.A.F. and ex-F.A.A. personnel 
single or married, between 21 and 
40, and ex-Army and ex-Navy single 
personnel, between 21 and 30. 

* Pay for single men from £7.10.6 
to £11.11.0 per week, plus free 

H ■■ rations and quarters; and for married 
U men from £11.7.6 to £14.10.6 per 

week. Free passages to New Zealand 
and excellent conditions of service. 

THE ROYAL NEW ZEALAND AIR FORCE 
Adelphi Building, lohn Adam Street 

London, W.C.2 
Please send full information to: 
NAME     
ADDRESS  

Radio Constructor 12/53 

IN EVERY RADIO SET THERE ARB 

500 reasons why 

vou should _ . 

use.. .fs 

The average radio 
set contains about "jh 
500 soldered con- u i 
nections — make ^ 
sure of perfect re- ijlfp 
ception by using ^ 
only Ersin Multicore 
for all soldering on 
your equipment. Bffi 
The three cores of 
extra - active non- 
corrosive Ersin Flux 
not only prevent the formation 
of oxides, but actually clear the oxides from 
the metal to be soldered, saving dme and 
trouble, and ensuring the highest standard 
of sound precision soldered joints. 

MULTICORE SOLDERS LTD. Multicore Works, Maylands Avenue, Hemel 
Hempstead, Herts. Telephone Boxmoor 3636 

EHSIH 

0 5 

WIDER 

SIZE CARTON 5/-RETAIL 

TELE-RADIO 
(1943 LIMITED) 

ALL CHASSIS I8G. REINFORCED CORNERS 
8"*6"x2+ 7/6 14"x 5"x2|" 9/_ 

I0'x6"x2{' 8/3 I4"x 8"x2i' 10/6 
l2-x6'x2r- 8/6 I4'xl0'x2i' ||- 
12"x8"x2i' 9/6 I7"xl0"x24' 12/6 

TEST METER CASES STEEL WITH ALL PANELS. Black Enamelled 
4'x4'x2i' 5/6 8"x6"x3" 8/6 
6"x4"x3' 71- I0"x6"x2+' 10/6 
ELLISON TRANSFORMERS & CHOKES. 
PRIMARIES 200/250V. UPRIGHT MOUNTING. MTI62 250-0-250v, 60mA. 5v. 2A. 6.3». 3A. 23/3 
MTI37 250-0-250v. 120mA. 5v, 3A. 6.3v. 7A. 33/9 
MTI2I 350-0-350v. 80mA. Sv. 2A. 6.3v. 3A. 27/9 
MTI90 350-0-350v. 120mA. 5v. 3A. 6,3v. 5A. 39/9 
DTI99 350-0-350v. 120mA. 4v. 5A. C.T. 

6.3v. 5A. 0-4-5V. 3.5A. 41/3 
MTI78 350 0-350v. 150mA. 5v, 3A, 6.3v. 5A. 48'9 
MTI75 425-0-425v. 150mA. 5v, 3A. 6.3v. 7A 63/- 
MT235 430-0-430v. 200mA. 5v. 3A. 6.3v. 

6A. 6.3v. 6A. 62/3 FT52 2v. 2A. 11/3 FT5I 6.3v. I.SA. 8/3 
FT58 0-4-6.3V. 3A. 19/6 SP70 0-6.3v.-l2v. 3A 
TC38 5H. 250mA. 22/6 21/- TC76 I0H 150mA, 21/9 TC30 I0H. 60mA. 6/9 
TC74 30H. 20mA. 17/3 
* WODEN 40H. 50mA. POTTED 

SPECIAL PRICE 12/6 WALCHRIS GUITAR PICK-UPS 
WITH VOLUME CONTROL 30/- 
POSTAGE & PACKING EXTRA. C.W.O. OR C.O.D. 
189 EDGWARE ROAD LONDON W2 

Shop Hours Telephone Mon.-Sat. 9 a.m. to 6 p.m. 
PAD. 4455/6 Thursday 9 a.m. to I p.m. 

Build this 

Amazing 

D 
OWERFUL 
ERS0NAL 
ORTABLE 

Radio 

FOR 

30'- 
Post 
Free 

Selective tuning 
£ Acorn low 

drain valve 
Loud clear tone 

it Long range ■jfc- No earth 
£ Short aerial, 2ft 
•jlf Welded steel 

case 
★ Easy to 18111 assemble |||||||- 
^ All parts for 11111 

this set are Jllll 
sold sep- 
parately 

MAIL ORDER IIE 
ONLY 

This little set was |t|| 
designed to give 
you a real personal 
portable radio that 
you can enjoy anywhere 1HH8E9 
without disturbing others. Use it on camping trips, in bed, 
in your office, or just anywhere. Send 21- for layout, 
Wiring diagram and Components Price List. 

R.C.S. PRODUCTS 
II OLIVER ROAD LONDON E.I7 
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Manufacturers' Surplus T.V. Ccmpcnents 
P.M. Focus Magnets. All with 
vernier adjuster and picture 
centring, device. 
35mm Tetrode 15/- 
35mm Triode 17/6 
Goodmans, with ferroxdure core. 
For all wide angle tubes . 25/- 
Frame blocking oscillator trans- 
former ....... 10/6 
Frame blocking oscillator trans- 
former (Auto) 4/6 
Plessey width coils . . . 6/6 

Scanning coils. Low impe- 
dance line and frame, 7/6. 
Scanning coils. Low imp. 
line and frame. Aluminium 
shroud 12/6 
Scanning coils. Wide angle. 
Low imp. line and frame, 19/6 
Multi ratio frame output 10/6 

35mm electro 12/6 
transformer, 
Focus coil, 
magnetic 

DEAF AIDS 
By Well Known Manu- 
facturer. In metal case, 
size: 2Y'y.A\">.\". Com- 
plete with batteries and 
3 sub-minature valves, 
earpiece and cord. Only 
two controls: volume 
and on/off. Fitted with 
internal crystal micro- 
phone. MADE TO SELL 
FOR 22gns, LASKY'S 
PRICE 99/6. Postage 3/6 
extra. READY FOR USE. 
PERFECT WORKING 
ORDER. SLIGHTLY 
SOILED BUT NEW AND 
UNUSED. 

SPECIAL BRAND NEW 
T.C.C. T.V. CONDENSERS 32-f 100 mfd. 450 v.w. Type CEI5PE . . 
0.04 mfd. I2.5Kv. Type CP59VO Visconol 

mi 
9 VSs 

Price 7/6 
Price 7/6 

LARGE SCREEN T.V. 
Every component in stock for the Magnaview, Tele- 
King, Viewmaster and Universal television receivers 
including all cathode ray tubes and valves. 

GERMANIUM 
CRYSTAL DIODES 

1/6 each 
WIDE ANGLE 

CATHODE RAY TUBES 
14" MW36-22 £19 9 3 
14" CI4B £2010 I 
16" MW4I-I £22 4 10 
16" T901 £22 4 10 
17" MW43-64 £23 12 8 
17" CI7BM £24 13 0 
Carriage and insurance 

extra 
ALLEN WIDE 
ANGLE COM- 

PONENTS 
D.C. 300 latest type Ferroxcube Coils, 39/6 
GL. 16 Coil. 7/6. GL.I8 
Coil, 7/6. Focus Coil, 31/-. 
FO.305 trans, 21/-. 
Frame B.O. transformer, 
IS/-. Line EHT. trans- 
former, 40/-. 
VCR97 C.R. TUBES 

New unused. 35/- 
Carriage 5/- 

SCREEN ENLARGER 
For VCR97. Filter type, 
17/6. Postage 2/6. 
E.H.T. Condensers 

.I mfd. 3Kv. . . 3/6 
I mfd. 2.5 Kv. . 2/6 

SOLON 
SOLDERING IRONS 
220-250 volts. 
Latest model in-  ,  
strument iron . . 19/8 I Reprinted from the 

9 INCH TABLE T.V. 
CABINETS 

Medium shade mahogany fin- 
ish. Complete with back 
safety glass, speaker-fret. 
Internal dimensions: I9|/n 
high. I Sin wide, 14/n deep. 
LASKY'S PRICE. Soiled 25/- New 39/6 
Carriage and packing 7 J6 extra 
HUGE PURCHASE. STAIN- 
LESS STEEL RECORDING 
WIRE. ON STANDARD 
REELS. By B. & H. 
IBmins  7 IS 
30 m ins  12/6 
SOmins  25/- 
Postage I /- per reel extra 
CRT Rr. neck protectors 2/6 

R.I 132A RECEIVERS 
With all valves. 

Brand New . . . 79/6 
Store Soiled. . . 49/6 
Second Hand . . 39/6 

Carriage 10/- extra 
A.C. MAINS GRAM 

M OTORS — Synchronous 
Shaded Pole. For use on 200- 
250 volts, 50 c.p.s. Rim and 
belt drive type. 9/6 each. 

MANY USES. 
THE "UNIVERSAL" 

LARGE SCREEN AC/DC 
TELEVISOR 

by A. S. Torrance, 
A.M.I.P.R.E., A.M.T.S. 

A 28 page booklet giving full 
instructions for building a 
Large 17 inch screen televisor 
*AC & DC Mains. *PM focus- 
ing *Mullard Valves and CR 
Tube *Five-channel Superhet 
Table Model *Convertable 
into Radio-gram console ♦Incorporates all latest 
developments. 

Radio 
Standard model. . 19/-' Constructor 3d post free. 

TELEVISION 
CONSTRUCTORS 

PARCELS 
No. I. All brand new com- 
ponents by Igranic. Com- 
prises E.H.T. flyback line 
transformer, 7-IOKv. with 
ferroxcube core and rectifier 
heater winding; scanning 
coils; frame output trans- 
former; Elac focus unit with 
vernier adjuster, U37 E.H.T. 
rectifier and brand new 12/n 
cathode ray tube with ion 
trap, mask and glass. 
LASKY'S PRICE FOR 
THE COMPLETE PAR- 
CEL £15/19/6. Carriage and 
insurance 15/- extra 
No. 2. The Constructors' 
Parcel as above, but less the 
cathode ray tube and ion 
trap. LASKY'S PRICE 79/6. 
Carriage 3/6 extra. 
No. 3. Condenser Parcel. 
I of each: .04mfd. I2.5kv; 
32-f32mfd. 350 v.w..; 32 + 
lOOmfd. 450 v.w. AND 24 
I OOOpf, ceramic tubes; 6-.I 
mfd. 500 v.w.; .01 mfd. 500 
v.w. ALSO 12 assorted "pf" 
condensers of your own 
choice. PRICE 45/- POST 
FREE. 
No* 4. Complete set of 
metal-work. Un-assembled. 
Comprising main chassis, tube 
supports and valveholders. 
(Less sound-vision chassis). 
PRICE 25/-. Carriage 3/6 
extra. 
No 5. RESISTANCES. 
4 Watt. 85 resistances your 
choice. PRICE 18/- POST 
tREE. 
No. 6. One of each of the 
following: Ion trap IT6; 
Duo-decal tube holder; low 
impedance line and frame 
scanning coils. PRICE 15/-. 
Postage I IS extra. 

THE NEW ACOS 
MICROPHONE 

A general purpose hand 
microphone, crystal type. 
Of robust construction 
with almost flat response 
from 50 to 5,000 c.p.s. 
Suitable for recording 
equipment, p.a.work etc. 

PRICE 25/-. 
CATHODE RAY 
TUBES MASKS 
New aspect ratio. 

iO/n Double D . . 7/6 
12/n 14/- 
12/n Flat face. 
12/n Old ratio 
14/n Rect. 
16/n Double D 
Win Rect. . . . 
12/n Soiled . . . 
12/n Soiled, Cream, 
with safety glass 
12/n Soiled. Black, 
with safety glass 

. 15/ 

. 9/6 
• 21/- 
• 25/- 
• 21/- 7/6 

11/6 
8/6 

15 INCH CATHODE 
RAY TUBE MASKS 

Cream rubber. 
Latest aspect ratio. Over- 
all dimensions: 17/nwide, 
13/n high. Price 17/6. 
Postage 2/- extra. 

ARMOUR 
PLATE GLASS 

9 x8 x^-inch. 3/- 
13 xlOyxi-inch. 4/- 
I6yxl3 xy-inch. 6/11 
I7*xl5*xi-inch. 7/11 
COLLARO 3-SPEED 
AUTOMATIC REC- 
ORD CHANGERS. 
MODEL RC3/52I. Brand 
new and unused, in 
maker's original cartons. 
Finished in cream enamel 
and fitted with GP.29 
hi-fidelity studio crystal 
turnover head. 
LASKY'S PRICE £9/19/6. 
Carriage FREE. 
Now in stock. 3-Speed 
mixer changer model 
RC3/522. Prices on re- 
quest. 

LASKY'S 1CAIMO Lasky's /Harrow Raad) Ltd. 370 HARROW RD. 
PADDINGTON LONDON W9 

(Opposite Paddington Hospital) Telephones CUNningham 1979 and 7214 All Departments. 
Hours Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day I p.m. 

MAIN ORDER & DESPATCH DEPARTMENTS 485/487 Harrow Road Paddington London WI0 
Terms Pro Forma. Cash with Order or C.O.D. on post items only. Postage and p. eking on orders value £1 — 
I /- ex., £5-2/- ex., £10-3/6 ex. Over £10 carriage free unless otherwise stated. All goods fully insured in transit^ 

SMALL 
ADYEimSKMEMS 

Readers* smal' advertisements wilt be accepted 
at Id per word, minimum charge 2/-. Trade 
advertisements will be accepted at 6d per 
word, minimum charge 6/-. If a Box Number 
is required, an additional charge of I/- will 
be made. Terms: Cash with order. All copy 
must be in hand by the 5th of the month 
for insertion in the following month''s issue. 

PRIVATE 
FOR SALE OR EXCHANGE Eddystone 680 receiver, 

mint condition. Reeve, 6 Manor Mount, Forest Hill, 
London. Telephone FOR. 0231. 

NEW UNUSED TELEVISION EQUIPMENT at 
half list price. 10" EMI CR Tube Haynes scanning 
and focus coils, £8 10s Od. 10" EMI CR Tube 
aluminised £6. 10" mask and glass, 15/-. 4 kv 
EHT Unit, £3 10s Od. Components and valves for 
Time Base units, £4. 300-0-300, 180 mA, 6.3v., 
6 amp power pack, £3 10s Od. Two 6" CR Tubes, 
green trace, 15/- each. 2 kv EHT pack 35/-. I kv 
Transformer, £1. 500-0-500, 6.3v., 6 amp Transformer 
15/-. RF24 Unit, 15/-. Peerless 10", mains energised 
speaker in cabinet, 35/-. Telephone MOUntview 
9431 after 7.0 p.m. 

EXCHANGE Budgerigars for Communication Recei- 
vers, Test Gear, Meiers or what have you? Wood, 
East Harlsey, Northallerton, Yorks. 

DISPOSING SWL gear, brand new variable conden- 
sers, valves, coils, etc. Edwards, 1 Nelson Drive, 
Littleham, Exmouth, Devon. 

FOR SALE R1224A set of 5 valves, 30/-. Edwards, 
244 Bailards Lane, North Finchley, N.12. HILIside 
4321. 

FOR SALE Eliminator with trickle charger, 30/-. 
Ekco eliminator, £1. Mains energised speaker, 8", 
15/-. P.U. 228 brand new less valves, in transit 
box, £2. RDF1 chassis less valves, 30/-. Oscillator 
unit 217, brand new, less valves, 10/-. Lot £6 10s Od. 
Various other gear for disposal cheap. All prices 
include carriage. SAE please — Box No. C146. 

AMATEUR SELLING UP. Radiocraft 2 valve Pre- 
selector, 5-30 Mc/s, new, £5 or offer. Bug Key, 10/-. 
Three QCC Crystals, 10/-each. Two 350v, 100 mA 
power packs, usual LT's, fused bleeder, 25/- each 
complete. New 12" cream mask, round face, 7/6. 
Unused boxed Astatic Crystal Pick-up, 12/6. Meters, 
Relays, other items, cheap, genuine. ARRL 1950 
Handbook, 7/6. 8" PM Speaker, 7/6. SAE for 
list to Hardman, 322 Blackpool Road, Preston, Lanes. 

FOR SALE Seven brand new 829B, 25/- each. Two 
826's (P/P will give 250 watts on 144) £3 pair. 
BC455, 30/-. l,000v Transformer with swinging 
chokes and condensers, £3 105 Od. Htr transformer 
lOv for HV rectifier, 8/6. 230v power packs (I) 
Outputs 6v 14 amps, 12 v 1 amp, 150v 100 mils, 
350v 100 mils. (2) 650v lOOmils, 6v 1 amp. (3) 200v 
60 mils, 6v 2 amps. £4, £2 55 Od, £1 105 Od respec- 
tively. UHF and VHF converters, send SAE for 
list. Advertiser, 10 Egmont Road, Hove 4, Sussex. 

FOR SALE AVO Oscillator £9 or offer. Caxtons 
Practical Radio and TV, 50/-. Transformer l,500v, 
2-0-2, 4v, £1. Dynamotor I8v in, 400v 60 mA out, 
15/-. Petts, 7 Chedworth House, Geldeston Road, 
Clapton, E.5. 

[continued on page 299 

Kendall 
and Mousley 

Electronic Engineers and 
Laboratory Equipment Manufacturers 

99 DUDLEY PORT, TIPTON, STAFFS. 
Innrument^cases in steel, complete with light 
alloy front panel Colours Black (Red and Green 
10 per cent extra). Back punched for ventilation. 
8"x9"x8" at 18/-, IOL*xl2"xlOA" at 21/-. Chassis 
to suit 7" square by 2^" deep (Light alloy, four 
sides) 7/6. Chassis to suit 10" square by 21:''deep 
(Light alloy, four sides) 10/6. Heavier steel case 
complete with alloy front panel, finished in Black 
(Red or Green 10 per cent extra). Back punched 
for ventilation, 9"xl2"x9" at 30/-, chassis for 
same IO"x8"x2A" (reinforced corners) at 10/6 
each. Case complete with chassis and panel £2.0.0 
Meter stands, ends only. 2/6 per pair, panel for 
same 6" square at 1/9. 9"x6" at 2/6 and I2"x6'' 
at 3/3. Meters can be mounted at extra cost if 
required. Suppliers of technical publications. A 
full range of components, by well known manu- 
facturers. are stocked, Mullard. Brimar, Cossor, 
T.C.C.. Dubilier, Erie, R.E.P., Wearite. Elstone, 
Morganite. etc. High stability 1.2 and 5 per cent 
resistors available from stock or to order. 

ALL PARTS FOR THE 
KIDDIES' CRYSTAL SET 

D CD HIGH GAIN ^ a, KCr COiLS 
Dual Range Miniature Crystal 
Sec Coil with Circuit 2/6 
Dual Range Coil with Reac- 
tion with 2 Mains and 2 
Battery Cirofts 4/- —-iliillBSffi 
Matched Pair Dual Range 
T.R.F. Coils with Battery j1 
and Mains Circuit, Q/- pair 

All coils wound on low loss formers 
Individually tested and guaranteed 

•jif Post 3d on all orders 
£ Trade supplied 
Radio Experimental Products, Ltd. 
33 Much Park Street Coventry 

BRAND NEW XTAL MONITOR UNITS 
Comprising bakelite, or paxolin and metal case 
8"x6"x5", panel, chassis, c/w 2 transformers, 2 iron- 
cored chokes, 9 condensers, 8 resistors, 3 4-pin 
valveholders, 7 crystal sockets, S.P. 7-way and 
on/off rotary switches, indicator lampholder, 
2 insulated terminals, 3 anti-vibration mountings, 
Jack sockets, 4-pin plug. 
As used with 1082,1116, and 1134 equipment, etc. 
Has hundreds of uses. Ideal for Model Remote 
Control, test gear, receivers, etc. Bargain at 
15/- each or with wooden transit case—useful for 
tools—18/6. Carriage 2/6. (Quantity Reductions). 
13 GEORGE ST., PORTSMOUTH HANTS 
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A D C O L A 
(Regd. Trade Mark) 

SOLDERING INSTRUMENTS 

Reg. Design No. 860302 (British, U.S. and Foreign 
Patents) 

Designed for wireless assembly and 
Maintenance Supplied for all volt ranges from 6/7v to 230/250v 

3/16'" Dia. Bit Standard Mode! 25/6 
So/e Manufacturers ADCOLA PRODUCTS 

LTD. 
Sales Office and Works Cranmer Court, 

Clapham High St. London SW4 (MAC 4272) 

★ Just Released by the Ministry 
ALL DRY H.T. LI. BATTERIES 
72 volt HT-J- I.Sv LT. Layer type, size 6''x5"x2'. 
Our special price 4/6 each, plus post and packing 1/3 

or two for 8/-, plus post and packing 1/6 
60 volt HT-f- I.Sv LT, ideal for deaf aids, personal 

sets, models, etc., Size 4"x3A"xl| 
Our special price 4/6 each, plus post and pecking I /3 

or two for 8/-, plus post and packing I /6 
ALL TESTED & GUARANTEED FULL 

VOLTAGE BEFORE DESPATCH 
(WALTON'S WIRELESS STORES 

48 STAFFORD ST. WOLVERHAMPTON 

COLLARO 3-SPEED 
RECORD 

CHANGER RC3/52I. Complete 
with 2 Crystal Heads. 
£9/19/6. Carriage paid. 

PYE45 Mc/s STRIP. Type 
3583 Units. Size I5"x8"x2". 
Complete with 45 mc/s Pye 
Strip, 12 valves 10 EF50, 
EB34 and EA50, volume 
controls and hosts of 
Resistors and Condensers. 
Sound and vision can be 
Incorporated on this chassis 
with minimum space. New 
condition. Modification 
data supplied. Price £5, 

carriage paid 

PHOTO-CELLS 
25/- each 

G.E.C. CMC.25 90 volts 
BAIRD GSI8 90 volts 
U.S.A. 71A 90 volts 
Brand New and Boxed 

INDICATOR UNIT 
TYPE I82A. Th is unit con- 
tains VCR5I7 Cathode Ray 
6" Tube, complete with 
Mu-Metal Screen, 3 EF50, 
4 SP6I and I 5U4G valves, 
9 wire-wound volume con- 
trols and quantity of 
Resistors and Condensers. 
Suitable either for basis of 
Television (full picture 
guaranteed) or Oscillo- 
scope. Offered BRAND 
NEW (less relay) in orig- 
inal packing case at 67/6. 

Plus 7/6 carriage. 

VCR5I7C Blue and 
White 6iin. Tube. 
This Tube replaces the 
VCR97 and VCR5I7 
without alteration and 
gives a full Blue and 
White picture. Brand 
new in original crates, 
35/-, carriage f ree. 

HENRY'S 
We have over 20,000 American and B.V.A. valves 

in stock. 
ALL VALVES NEW AND GUARANTEED 

OZ4A 
IG6 
IRS 
154 
155 
IT4 
IA7GT 
ICS 
ILN5 
2X2 
3V4 
3S4 
5Z3 
5U4 
5Z4 
6A7G 
6AC7 
6AG5 
6A8G 
6AM6 
6B8 
6C4 
6C5GT 
6C6 
6D6 
6F6G 
6G6G 
6H6GT 
6H6M 
6J5GT 
6J5M 
6J6 
6AK5 
6J7G 
6J7M 
6K6 
6K7G 
6K7M 
6K8G 
6K8GT 
6L6G 
1622 
6U5 
6U5G 
6L7 
6N7GT 

7/- 6/6 
8/- 
8/- 
8/- 
81- 101- 
81- 
81 
SI- 
81- 81- 
8/6 
8/6 
8/6 
8/6 
6/6 
7/6 
8/6 
91- 7/6 
8/6 
5/- 
6/6 
6/6 
8/6 
6/6 
Sl- 8/6 
Sl- 8/6 
91- 
91- 6/6 
8/6 
91- 6/6 
7/6 
91- 
91- 8/6 

II/- 7/6 
7/6 
7/6 
7/6 

6Q7GT 8/6 
6SJ7GT 8/6 
6R7 8/6 
6X5G 8/6 
6SA7GT 8/6 
6SQ7GT 8/6 
6SG7 7/6 
6SH7M 7/6 
6SK7GT 7/6 
6SL7GT 91- 
6SN7GT 91- 
6SC7 10/- 
6SS7 
6V6GT 
7C5 
7A7 
7C7 
7H7 
7B7 
7S7 
I2A6 
I2C8 
I2H6 

7/6 
7/6 
8/6 
8/6 
8/6 
8/6 
8/6 

10/- 
7/6 
7/6 
8/6 

I2K7GT 8/6 
I2K8GT 8/6 
I2Q7GT 8/6 
I2SA7GT8/6 
I2SQ7GT 8/6 
I2SG7 7/6 
I2SH7 ~ ' 
I2SJ7 
I2SK7 
I2SR7 
I4A7 
25Z6GT 8/6 
25Z5 8/6 
35Z4GT 8/6 
25A6 8/6 
35L6 8/6 
50L6GT 8/6 

7/6 
8/6 
8/6 
7/6 
8/6 

42 
43 
75 
78 
80 
866A 

B/6 
8/6 
8/6 
8/6 
8/6 

15/- 

9001 
9002 
9003 
9304 
9006 
954 
955 
956 
1299A 

61- 
61- 
61- 
61- 
61- 
61- 
61- 
61- 7/6 

TZ40 37/6 
931A 50/- 
EA50 
EF54 
(VRI36) 61- 

EF55 12/6 
EB34 
EBC33 
EF36 
EF39 
EK32 
EF9I 
EL32 
EF50 

3/6 
8/6 
6/6 
6/6 
6/6 
91- 7/6 
8/6 

EF50 (Red. 
Syl.) 10/- 

EF50 
(Ex-Units) 

5/- SP2 8/6 
VP2 8/6 
TDD2A 8/6 
DK40 91- 
UL4I 
UY4I 
4DI 
8D2 
9D2 
I5D2 
R3 
D4I 
D42 
D63 KT2 

91- 
91- 
4/- 
41- 
41- 10/- 
8/6 
5/- 
51- 
Sl- 
5/- KTW6I 7/6 

U52 8/6 

U17 
U19 
Y63 
P2 
MU14 
PX25 

10/- 
10/- 
8/6 
41- 
8/6 

12/6 
KT33C 10/- 
KT66 12/6 
GU50 12/6 
XP(2v) 41- 
XH(I.5) 41- 
VUIII 41- 
VUI33 41- 
VUI20A 41- 
CV54 51- 
SI30 7/6 
7475 (VS70) 

7/6 
CV66 61- 
VRI50/308/6 
CK510AX5/- 
Dl 21- 
AC6PEN 6/6 
ACS I 
PENDD 12/6 
PEN25 6/6 
PEN46 7/6 
QP25 6/6 
QP230 8/- 
SP6I 4/- 
SP4I 4/- 
HL23/DD6/6 
TP25 8/- 
VP23 
VP4I 
U22 
ATP4 
TP22 

6/6 
7/6 
8/6 
4/- 
8/6 

TH233 10/- 
41MP 7/6 
42SPT 6/- 
2I5SG 41- 
MS/PENB 

7/6 VT50I 7/6 
Send Postage for new 'S3 comprehensive 23-page catalogue: 

containing components and ex-government bargains. 
Open Monday to Friday 9 a.m. to 6 p.m. Thursday I p.m. 
S HARROW ROAD, PADDINGTON LONDON W2 

Telephone Paddington 1008/9, 0401 

SETS OF VALVES 
Ten EF50 (Ex- Set 
Brand New Units) 
5/- each 45/- 
6K8G, 6K7G, 
6Q7G. 5Z4G, 
6V6G (or KT6I) .. 37/6 
IRS, IS5, IT4, IS4 
or (3S4 or 3V4) .. 30/- 
TP25, HL23/DD, 
VP23 PEN25 (or 
QP25)   25/- 
6K8G, 6K7G, 
6Q7G, 25A6G, 
25Z5 or 25Z6G ... 27/6 
I2K8GT, I2K7GT. 
I2Q7GT.35Z4GT, 
35L6GT or 
50L6GT 37/6 
I2SA7GT. 
I2SK7GT, 
I2SQ7GT, 
35Z4GT, 35L6GT 
or 50L6GT ...37/6 
PX25. KT33C, Each 
KT66, GU50 ... 12/6 
PX25,s Matched Pair 
Pairs  25/- 
TEN 6AM6 (EF9I). 80/- 

RECEIVER RI355. As 
specified for "Inexpensive 
Television." Complete 
with 8 valves VR65 and I 
each 5U4G, VUI20. VR92. 
Only 29/-, carriage 5/-. Or 
Brand New in original 
packing case, 55/-, plus 5/- 
carriage. 
R.F. Unit Type 24. Brand 
New. Switched tuning 
20-30 Mc/s with valves, etc., 
in metal case, dim.: 
9ix7ix4}/n. 15/- each. Post 
Paid. 
R.F. Unit type 25. Brand 
New. Switched tuning 
40-50 Mc/s with valves, etc., 
in metal case, dim.: 
9ix7±x4J/n. 19/6 each. Post 
Paid. 
R.F. Unit Type 27. Brand 
New. Variable Tuning 
65-85 Mc/s with valves,etc., 
in metal case, dim.: 
9|x7ix4|/n. 45/- each. Post 
Paid. 
R.F.Unit Type 26. Brand 
New. Variable Tuning, 
50/65 Mc/s with valves, etc., 
in metal case, dim.: 
9^x7^x4^1/7. 45/- each. Post 
Paid. 
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FOR SALE "Hambander" 7 valve Communication 
receiver, 32-1.7 Mc/s in 5 switched bands. Also 
matching 3 valve Pre-selector and Speaker. All in good condition. Cost £34. £16 the lot. Box 
No. CHS. 

FOR SALE Practical Television Argus kit, plus 7" 
CRT, £7 10.? Od or near offer. Parrott, 45 Berkeley 
Buildings, Harrowby Street, London, W.l. 

PERFECT Pye A39/JH fitted phones, £25. Austin 7 
Sports, reconditioned, £50. Box No. CI47. 

FOR SALE. 25-0-25 mA lab type meter with X4 
and XI0 shunts, 7/6. Morse keys, 7/6. Mains 
dropping resistors 30 w, 2/6. Denco BFO coil 7/6. 
1166 unit transformers', type T2446 31, 2/6. Small 
interstage transformers, 2/6. Ferranti output 
transformer, 3/6. Ditto A.F., 3/6. Headset adapters 
MC 385 A, high to low impedance, 5/-. Trans- 
formers type G55-008, 3/-. Smoothing power pack 
condensers, 4mfd 1,000 vdc, 5/-. 2 mfd 1,000 vdc, 3/-. Vitrous tubular w.w. resistors, contact ends, 
14.000 ohms 30 w., 3/6. Ditto 75,000 ohms, 3/6. 
Base for 813, 7/6. "East Keal," Romany Road, 
Ouiton Broad, Suffolk. 

FOR SALE. Elca II 35mm Camera, Elocar f4.5 lens, 
Prontor S shutter 1-1/300 sec. Case and filter, £20. 
Erskine Laboratories Oscilloscope, H" tube, £12. 
G.E.C. Miniature Crystal Calibrator, crystal and 
power supply included, £5. Box No. CMS. 

COMMUNICATION RECEIVER for sale. 12 valve 
double superhet consisting of an Eddystone S640, 
fully modified per recent issues of SWN, the whole 
contained in original cabinet with add on unit. EF54 
RF stage, ECH35 Mixer, EF39 IP's (1.6 Mcs) into 
6K8 Mixer (465 kes), EF39 IF, into 6Q7 into 6J5 
audio into 6y6 output stage. Xtal filter permanently 
switched in. Voltage stabilised. Audio Filter, Aerial 
compensator, RF Gain, If Gain, second oscillator 
controlled (tuning) from front panel, Tone control, 
1.6 mcs and 465 kes regen controls on panel, sen- 
sitivity control. BFO at 465. 1.6 7 Mcs rejector 
circuit in aerial input. A very fine communication Rx, 
terrific selectivity and gain, this Rx has everything 
— including an Eddystone 'S' Meter. First class 
working order, tip top performance. £25 or offers. 
Boucher, Delce Grange, Rochester, Kent. Buyer 
in locality preferred. 

TRADE 
I.P.R.E. PUBLICATIONS. 5,500 Alignment Peaks 

for superhets 5/9. Sample copy The Practical Radio 
Engineer 2/-. Membership examination particulars 
1/-. Syllabus of TV and radio courses free and 
post free. Secretary, I.P.R.E., 20 Fairfield Road, 
London, N.8. 

OAK SWITCH SERVICE. Multi-way switches made 
to specification. Approx. cost:—Ceramic Wafer 
5/-, Paxolin Wafer, 2/-, Clicker Plate 2/6. Box 
No. C117. 

JOIN THE ISWL. Free services to members including 
QSL Bureau, Translation, Technical and Identi- 
fication depts. Dx certificates, contests and activities 
for the SWL. Monthly magazine 'MONITOR' 
duplicated, containing articles of general interest 
to the SWL and League member, 10/6 per annum, 
post free. ISWL HQ, 86 Barrenger Road, London, 
N.10. 

TRANSFORMERS.—Manufactured to our specifica- 
tion and fully guaranteed. Normal Primaries. 425 v. -0-425v. 200 m.a., 6.3 v. 6 a., 6.3 v, 6 a., 5 v. 3a., 0-2-4-6.3 
v. 3 a.. ONLY 72/6. 425 V.-0-425 v. 200 ma., 6.3 v. 4 a.. 
6.3 v. 4 a., 5 v. 3 a. ONLY 50/-. 350 v. -0-350 v. 160 ma.. 
6.3 v. 6 a., 6.3 v. 3 a., 5 v. 3 a. ONLY 42/6. 250 V.-0-250 v. 
100 ma., 6.3 v. 6 a., 5 v. 3 a. ONLY 32/6. The above 
are fully shrouded, upright mounting. Universal 
Mounting 350 v. -0-350 v. 80 ma., 0-4-6.3 v. 4 a., -0-4-5 v. 
2 a. ONLY I8'6. Top shrouded, drop through 260 
v.-0-260 v. 70 ma., 6.3 v. 3 a., 5 v. 2 a.. ONLY 16/6. 
The following are upright mounting. EHT for VC97 
Tube 2,500 v. 5 ma., 2. -0.2 v. I.I a., 2 v. -0-2 v. -0-2 v. 
2 a. ONLY 37/6. EHT 5,500 v. 5 ma., 2 v. I a.. 2 v. 1 a. 
ONLY 72/6. EHT 7,000 v. 5 ma., 4 v. I a. ONLY 82/6. 
PLEASE ADD 1/6 PER TRANSFORMER POSTAGE. 
TRANSFORMER, for use on trains, models, etc., 
giving outputs of 3 v., 4 v., 5 v., 6 v., 8 v., 9 v., 10 v., 
12 v., 15 v., 18 v., 20 v., 24 v., 30 v., at 2 amps from normal 
mains input. ONLY 17/6 (postage I/-). 
TRANSFORMERS.—Ex. W.D. and Admiralty, built 
to more than 50 per cent, safety factor, with normal 
A.C. Mains Primaries. All Brand New and Unused. 
300 V.-0-30 v. 200 ma., 5 v. 3 a., 6.3 v. 5 a., C.T., 20 v. 
750 ma., 70 v. 100 ma. Weight 12 lb. ONLY 42/6 
(postage, etc., 2/6). 330 V.-0-330 v. 100 ma., 4 v. 3 a. 
Weight 7 lb. ONLY 22/6 (postage 1/6). L.T. 5 v. -0-5 v. 
5 a., 5 v. -0-5 v. 5 a., 5 v. -0-5 v. 5 a. By using combina- 
tion of windings will give various voltages at high current. 
Weight II lb. ONLY 35/- (postage etc.. 2/6). L.T. 
6.3 v. 7.7 a., 4.2 v. 2.5 a., 4 v. I a. ONLY 19/6 (postage 
1/6). EHT 1,400 v. 2 ma., 520 v. 10 ma., 300 v. 10 ma. 
2 v. 1.5 a. ONLY 21/- (postage. 1/6). 
Cash with order, please, and print name and address 
clearly. Amounts given for carriage refer to inland only 

U.E.I. CORPORATION 
The Radio Corner 

138 Gray's Inn Rd. LONDON WCI 
Open until I p.m. Saturdays. We are 2 mins. from 
High Hoi born (Chancery Lane Stn.) and 5 mins, by bus 

from King's Cross. 

BARGAINS CLEARANCE 
SALVAGE & EX W.D. VALVES. Guaranteed' 

All at 8/9. 20DI, 20F2, 6AB8, 807, EAF42• 
5X4, 5Y4, 5Y3, 6BE6, 6B8, 6G6, 6BW6. 6V6' 
6D3, I OP 13, 6AR7, EF80, X65, KT8, 35Z4' 
I A3, IA5, I LC6, IT4, IS4. IS5, IF5. 5U4, 5V4, 6B4 
6F6, 6FI5, 6LI8, 6Q7, I OF I, 3A4, ECC9I, EF36 
EF50, EL9I, EY5I, KTZ63, KTW6I, X66. 

MAINS PORTABLE CHASSIS. New. Univer- 
sal, 5 valve superhet. Frame aerial included. 
Price £5.19.6, plus 3/6 carriage. 

MICRO SWITCHES. Latest American midgets. 
250 volt 3A. i^fxl^". Price 3/6 post 6d. 

RELAYS. New and boxed. G.P.O. pattern, 
break one make three. 1,000 ohms. 3/9 each, 
post I /-. 

I.F. TRANSFORMERS. 465 k/cs. 3/9 each, 
post 6d. 

METAL RECTIFIERS. Guaranteed. Salvage, 
300v-250 m/a. Ideal T.V. 11/9. Also new, 
l80v-40 m/a, 3/9. Post 6d. 

T.V. TUBES. £3 9"; £5 12". Shown working. 
Personal callers only. 

100 MICRO-AMMETERS. New by Westons. 
2j" scale square, 28/6. Also used working 
12/9. Full scale or centre reading. Post 1/6. 

SPEAKERS. 2/9, Post 6d. M/coil. Ideal quality 
microphone or personal speaker. 

O.P. TRANSFORMERS. 1/9. Guaranteed. 
Store soiled. Post 9d. 

CAR RADIO TRANSFORMER. Unused, 
store soiled. Either 6v. or I2v. prim. Standard 
sec. 7/9, Post 2/3. 

DUKE & CO. 
621 Romford Road LONDON EI2 
Money back guarantee GRA 6677 [continued on page 300 
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TII54B TRANSMITTER UNIT 
Medium/high powered, for C.W.-M.C.W. R/T. 3 ranges 
10-5.5 Mc/s., 5.5-3 Mc/s., 500-200 Kc/s. Complete with 
4 valves, etc., in metal case 14x165x85^, External power 
supply required. 
ASK FOR 10 Ik CARRIAGE 
B/E5A ^7/0 Each 7/6 EXTRA 

Circuit 2/3 
RII55 RECEIVER UNIT 

Communications, D.F. and "Ham" 20, 40, 80, 5 ranges 
18-7.5 Mc/s., 7.5-3 Mc/s., 1,500-600 Kc/s 500-200 Kc/s, 
and 200-75 Kc/s. Complete with 10 valves. S.M. drive 
M.E. tuning, B.F.O., etc., in metal case I6ix9x9/n. 
External power supply required. Appearance as new. 
ASIC FOR £8 ! 9 6 CARRIAGE 
Appearance Rough. 
ASK FOR /C 10 A CARRIAGE 
B/H898 fcJ.17.0 

Circuit 1/3 
VISUAL INDICATOR TYPE I 

Ref. 10 a/2 
Dual reading Left/right, D.F. meter for RII55, 2|/n. 
Scale overall dim. 3^x2-j/n. In used condition. 
ASK FOR M Ik pOST 
B/H862A XkjO Each PAID 

PAID 

7/6 EXTRA 

Order direct from: Telephone SOUTH 2706/9 

CLYDESDALE 
2 BRIDGE STREET GLASGOW C.5 

Branches in Scotland, England and North Ireland 

SMALL TRANSMITTERS for 27mcs band 
(Model Radio Control). These units have been 
built by us from surplus equipment for opera- 
ting radio controlled boats, etc., and are 
supplied complete with valve and working 
instructions. Price 18/6. Postage 1/6. 
SMALL DC MOTORS. Size21" long by 4" 
wide byl-l" high, grey, fitted tV' shaft, operates 
from6-l2v., weight I loz. As new 15/6. Postage 
113. l2-24v., 9/6. We have sold many of the I2v. 
type to model boat builders, for use in boats 
up to 3ft 6in long, 
SELECTOR SWITCH BOXES. Containing 
16 Chromium Plated on/off Toggle Switches. 
Slide Switch and Terminal Box. Enclosed in 
Metal Box 7,, x 4,, x 2/,. Price 10/-. Postage 1/6. 
These are ideal for Model Railway Signal 
Switches, etc. 
TELESCOPIC MASTS. 4 section each 3ft 
long I"-!" dia. 2 aerials fitted in 3ft canister. 
Price 7/6. Carriage 3/6. 
4FT TELESCOPIC AERIALS. Weight 2oz 
Price 2/-. Postage 8d. 
INDICATOR LAMPS take screw in type 
bulbs, set of 3 mounted on Paxolin panel, 
coloured red, green and amber, with 2ft of 
4-w3y lead. Price 2/-. Postage lid. 
OUR NEW LIST NOW AVAILABLE. LIST NO. 10 
26 PAGES. PRICE 6d. INLAND, 2/- OVERSEAS 

AIRMAIL 

A. T. SALLIS 
93 NORTH ROAD BRIGHTON SUSSEX 

Telephone BRIGHTON 25806 

SMALL AI)VEimSE\IE\TS 
continued from page 299] 

BLUEPRINTS. High Gain 10 Meter Converter, 
with a de-luxe circuit comprising EF91 RF stage, 
ECC91 double triode mixer and oscillator, EF92 
IF amplifier, with stabilised voltage supply via a 
7475. Is 8d post free with full instructions. A.S.W.P., 
57 Maida Vale, London, W.9. 

FREE! Brochure giving details of Home Study Train- 
ing in Radio, Television, and all branches of Elec- 
tronics. Courses for the Hobby Enthusiasts or for 
those aiming at the A.M.Brit.I.R.E. City and Guilds 
Telecommunications R.T.E.B., and other profes- 
sional examinations. Train with the College operated 
by Britain's largest Electronic Organisation. Mod- 
erate fees. Write to E.M.I. INSTITUTES, Postal 
Division, Dept. RC28, 43 Grove Park Road, 
London, W.4. (Associated with H.M.V.). 

METALWORK. All types cabinets, chassis, racks, 
etc. to your own specification. Philpott's Metal- 
works Ltd. (Dept. R.C.), Chapmen Street, Lough- 
borough. 

KENDALL AND MOUSLEY. Manufacturers of 
Laboratory Equipment, chassis and instrument 
cases, also suppliers of B.V.A, valves. Radio and 
T.V. components. 99 Dudley Port, Tipton, Staffs. 

RADIO CONTROL THAT MODEL. Practical 
circuits, simple, cheap, easy to construct. Applica- 
tions—Boats, A/C, Trains and Domestic Radios. 
Handbook 3/6 post free with unlimited advice. 
Carter, A.M.LE.T., 101 High Street, Harlesden, 
N.W.16. 

MANY DEALERS now Stock PANL, the air-drying 
black crackle. If there is no Stockist in your district 
send 4/6 to L. Miller, 8 Kenton Park Crescent, 
Kenton, Middlesex. " 
OSMOR—for efficient coils, coilpacks, etc. Send 5d. 
stamp for FREE circuits and lists. Dept. RCC, 
Osmor Radio Products Ltd., Borough Hill, Croydon, 
Surrey. Telephone Croydon 5148/9. 

" GLOBE KING" (Regd.) Miniature Single Valve 
Receiver gets real Dx. Amateur Radio enthusiasts, 
should send for free copy of interesting literature 
and catalogue (enclose stamp for postage). Write 
to makers: Johnsons (Radio), 46 Friar Street, 
Worcester. 

BOOKBINDING. Volumes of Radio Constructor 
and Radio Amateur fully bound, imitation leather, 
gold lettering. Is 6d post free. Prices for other 
publications on application. Jerome Alcock; 
CHEADLE, Stoke-on-Trent. 

BASS REFLEX CABINETS. Many designs. Kits 
for 12" Speaker Models, 97/6. Goodmans Axiom 
150 MK.ll Corner Reflex from £11/0/0. Cabinets 
made to order. A. DA VIES and Co. (Cabinet 
Makers), 3 Parkhill Place, off Parkhill Road, 
London, N.W.3. GULLIVER 5775. 

CPPC I Circuits, l-valve, M.W. Receiver CDCC f rilCC ! and I-valve Amplifier. Send S.A.E "llCC i 
Regenerative Tuning Coil for above Receiver, 4/- 
High Frequency Choke, 3/9. BEGINNERS! Step-by- 
step instructions for building this fine Receiver. Every 
detail fully explained. Price including Tuning Coil 6/6 

SWAN ELECTRONICS 
{Mai! Order Department) 

43 BOURNEMOUTH ROAD LONDON SEI5 
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"YOU CAN RELY ON US" 
COILS 
Wearite "P" Coils. 
All types in stock 
including AF.I. RF.I. 
Price 3/-. 
Midget I.F. Trans- 
formers Type 800 
21/- per pair. Stand- 
ard Type 500/501 
(465Kc/s) 20/- pair 

HIGH 
IMPEDANCE 

HEADPHONES 
New Ex-Government 
Price 12/6 per pair. SCOTCHBOY 

TAPE 
1200ft Reels 35/- 

Spare Reels 4/3 

COILS 
Osmor Midget iron- 
cored "Q" Coils 4/- 
each. Leaflet on re- 
quest. 
Coilpacks Type H.O. 
52/-. LM 43/4, MTS 
54/2, TRF 43/4, ail 
including Tax. 
TRIMMERS 
All new Postage 
Stamp Ceramic. 
4-70pf 8d. 40-1 OOpf 
I0d., 20-l50pf II- 
100-550pf 1/3. LiNECORD 
3-way .3a at 60 ohms,, 
per foot 6d ft,, .2a at 
100 ohms perfcSd ft 

The "MAXIMITE" AC/DC SUPERMID6ET SUPERHET — Full Plans I/- 

CATALCGUE No. 12 now available 

70 pages 250 Illustrations Price I/- 

NOTE OUR NEW ADDRESS 

RADIO SERVICING COMPANY 
DEPT. K 82 SOUTH EALING ROAD 

Telephone EALing 5737 
LONDON W.5 

SOLIDAS LTD. 

4 PRAED STREET 
LONDON W2 

DEFINITELY 

THE CHEAPEST RADIO SHOP IN 
TOWN 

Telephone AMB 4670 

32+32 mfd 275V 4/-, 16 mfd 425V-wet-screw fit- 
ting, 4/-, 8 mfd 500 screw, 1/6, 8 mfd 600 V/W, 
screw 2/-, 8 mfd 450 midget, 2/6, 30 + 30 350, 2/6. 
10 mfd paper 600V, 4/-, 4-way Fuse holder, 6d, 
Continuity tester in nicely polished box can also be 
used for Morse practice, 5/-; 10 watt push-pull 
outputTrans., 15/—; 4 gang .0005, 2/6; Slow motion 
drive with 2" drum, 1/6. L.T. Trans., 6.3, 2 amps. 
7/6. Polythene stand-off insulators, 9d. WX6 W.I. 
detectors, I/-; L.T. Trans., 3V, I A, 2/6; Box of 10, 
3.2, 0.2 pilot bulbs, 2/6. Tube neck support fits 9". 
12", 15", 2/-. Wire wound pots. I000Q. 500Q, 2/-. 
Miniature 2 amp plug and socket, I/- pair. L.T. 
Trans., input I I0-250V, output 2-0-2V, 3.3A, or 
4V, 6.6A, 12/6. Bush All Wave chassis, 5 valve 
S/Het., less speaker, reconditioned, £6.10.0. has 
gram sockets: 5.5 KV EHT Trans, with U22 

Rectifier, 45/-. MV4=MH4 4/-; 878A 10/-; Z62 
10/-; 807 10/-: Z77 10/-; EF22-7H7 6/-; 3D6 
2/6; ILD5 4/-; APR 12 2/6; VUIII-VUI33 2/6; 
6SS7-6SJ7 5/-; I2Y4 0.3 Rect. 5/-; 6L6M 10/-; 
VT25 5/-; H30 5/-; HHLD6—6Q7 A.C. 6/-; 
6SL7 10/-; 6SN7 10/-; ML4 5/-; TP25 7/6; 
VR55 = EBC33 8/-; VP4I 10/-; 5U4G = US2 10/-; 
6F6G 8/6; 6C6—6D6 5/-; I2C8 10/-; Y63 7/6; 
6G6 6/-; 7DA 10/-; I2SH7 5/-; I2SK7 7/-; 
II7L7 10/-; VR56 = EF36 6/6; 6AG5 6/-; CUI88 
V/Regulator 6/-; VRI37, EC52 4/6; 9D2 4/-; 
VRII6 4/6; KTZ73 = Z66 10/-; 6AK5 10/-; 
6SK7 7/-; VRI26 = VP4B 10/-; MS/PEN 6/-; 5Z4 
8/6. Special offer AZ3I less locating pin 6/-; CY31 
less locating pin 6/-; KT44 7/6; AC6PEN 6/-; 
I2SA7 10/-; 5Y5 6/6. 
NO MAIL ORDERS —CALLERS ONLY 

URGENTLY WANTED 

COMMUNICATIONS RECEIVERS. 
TEST EQUIPMENT. 

RADIOS—and TELEVISION SETS, 
TAPE RECORDERS. 

BEST PRICES GIVEN 
Phone or Call 
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