
LOW-DRIFT V.H.F. RECEIVER 

IVTQ 
EMT,N22 

CONTENTS 
SIX VALVE 9W AMPLIFIER 

TRANSISTORISED OHMMETER 

COMBINED RECEIVER AND 
SIGNAL GENERATOR 
USING ABSORPTION 

WAVEMETERS 
BEGINNERS' dB METER 

ETC. ETC. ETC. 

www.americanradiohistory.com

www.americanradiohistory.com


PRACTICAL WIRELESS September, 1960 

SHORT WAVE 
RECEIVER 

MODEL MARK 38 

Frequency range 7.4 to 9 Mc's. Here is your opportunity to own a real communication receiver and explore the world on the short waves. On test this receiver astounded us for on a short aerial we heard over 65 short wave stations Including several airport. police, fire brigade and civil defence broadcasts and numerous European programmes The MK. 38 operates from standard dry batteries 3 v L T.. 120 e H T Supplied complete with 
Headphones, Aerial. Junction 
Box and battery connection details. ONLY 57/6 

Plus P & P Raitcric. 20 - exlra 

COMPLETE HEADPHONE & 
MICROPHONE 
ASSEMBLY, A 
must for every 
constructor and 

Ham ", consists 
of moving coil 
padded head- phones and "press to talk" microphone 

10 -. P. &P.36 

L1(: HT, 
WEIGHT HEAD 
S E T . 
These H. S 
30 phones are the 

f! smallest 
/ used by 

the U S. 
Air Force 
2500 Imp. using soft rubber miniature ear 

moulds for maximum music and voice reproduction of the finest quality Supplied free is a small transformer unit with cord and ping which steps impedance up to 
4.0000 ONLY 15 -. P & P 2/6. 

WIRELESS SET NO. 111111K. 11 Incorporates "A" Set -TX RX covering 2 -8 Mc 's (37.5 -150 metres). 
"B" Set -VHF TX /RX covering 
230 -240 Mrs (1.2 -1.3 metres) and intercom amplifier. Complete 
with 15 valves. 500 microamp check and tuning meter, circuit 
and instruction book In used condition, 65- Carr 10.- 

('ONT 'WO L 8 X- ß.6'.611Y. 
Complete^ push- button control 
box 4 position and on off, with 
dual coloured Indicators for in- stant channel check. In black crackle case 51in. x 30n. x lito. Bargain price. 5 - each. P & P 
1 6 Two for 8'- P. & P 2 6 

EAGLE VALVE FILAMENT 
TESTER M(IDEI, YT41. Gives instant test of valves. roses. continuity etc. (as described in 
May issue. page 70). Supplied 
complete 30 -. P & P 2 6 

T.C.S. RECEIVER. 1.5 to 12 
Mc :s. 7 -valve superhet. built like 
a dream. Panel controls: R.F. 
Gain. A.F. Gain. C.W Pitch. band -switch, mod. -C.W switch, 
power switch., ground and aerial 
posts. M.O or crystal frequency 
switch, speaker Jack. card holder 
to log 30 stations, hand vernier 
tuning knob turning a large 
etched calibrated plate behind 
hair lined window, anti -backlash 
gears used. Used condition, 
88.10.0. Carriage 15' -. 

HOOVER ROTARY 
TRANSFORMERS 

12 v. Input. 500 v. 
output at 65 mA, 

or 6 v. input, 250 
output at 75 
mA Only 

10/6 
EACH 

P. & P. 2, -. 

NEW! MORSE CODE SET 
Here's a real bargain The 
((luise key has adjustable spring tension and contact 
clearance. High frequency 
buzzer Provision for Head- 

phones. Complete with morse 
code alphabet and battery. 

Only 108. P & P 16 Sensitive 
earphone 3 8 extra 

TWO TRANSISTOR POCKET RADIO 
with Miniature Speaker 

Anyone can build it' This powerful 

pocket radio gives reception over the entire broadcast band. Complete with all parts, including 2 transistors, ex- clusive tuningcondenser , plastic ase, wiring diagram. andspeaker b step instructions Size 41 x 11 x Sins. ONLY 27 8. P & P. 16. Battery 1 - extra. 

PORTABLE 
TRANS RECEIVER No. 18 

A self -contained Trans Receiver for Telephone and C.W. Range apnrox. 
10 miles Freq 6 -9 Mc s (50 -33.3 metres). Valve line -up: 3 ARP -12. 
2 AR -8. 1 ATP4. Complete with aortal 
H.T. and L.T meter and all acces- sories. Weight 20 lbs. Size 8 x 10 x 17in Only 80 -. Carr 10 - 

ACCUMULATORS. 2 volts 16 
A.H. (unspi l lab I e ). Ideal for 6 and 
12 volts supply, etc. Brand new Original cartons. Size 4in. x 7in 

3 for 15 
5 6 

a& P 3/6 6 for 27.8. P. & P. 5, -. 

POCKET MULTIMETER 
BRAND NEW. 2.500 o.p.v. Multi range 6,30120'3001,200 v. 
A.C., ditto D.C. 0 -1K. . 0 -I megohm 
400 Micro -A., 12 mA., 300 mA. -00 to -64 db 5 ranges; 3in. x 411n. x Din Large clear dial Leads supplied. 
Our Price 70/- áe& P 

T.C.S. TRANSMITTER. De- signed for mains or mobile use covering 1.5 -12 Mrs. (160 -80 -40 metre bands) consisting of a VFO. Buffer, Doubler PA with an internal push -pull modulator. Provision for VFO or crystal control. Output 40 watts phone, 
100 watts C.W. Complete with aerial and plate current meters. less loading coll. ONLY 27. Carriage 15 -, 
('OSSOR OSCILLOSCOPE. 
A truly magnificent first grade 
L.F. oscilloscope incorporating a hard valve time base, speeds 
1-5-40 milliseconds, easily exten- 
ded for a few shillings to 3 c.p,s. to 30 kc s speeds. Has high -class amplifier with fine and coarse 
gain controls. Brightness and focus controls. X and Y shifts. 
115 v. and 230 v. Mains power pack fully fuse protected. Employs 
211n. tube ACR 10 size 191n. x 71n. 
x 12in. Only 20 in stock so first 
come first served. Genuinely cost 
259 each, our price 812.10.0. Carr. 15 

SPARE 
Y A L Y E 
K I T . 

Here's a 
gift for al, 
38 and 1i 
Set own 
ers! Case conta in- 
c n 
ARP 12and 
1 ATI' I valves 
Only 10 -. 
P &P 2 li 

NEW! STEREO BALANCER & AUDIO WATTMETER 

MODEL VU -49 

Price 7 Gns. COMPLETE WITH 
INSTRUCTIONS 

The most versatile Instrument ever offered 
to the HI -FI Enthusiast! 

Solves all stereo balancing problems and en sures studio perfect stereo balance regardless 
of room acoustics. Instead of continuously running back and forth between listening position and amplifiers you can now balance the entire system in one step. It is very seldom that the listener Is in the exact centre of the area between the speakers, therefore, the 
VU -49 controls compensate for differences in room acoustics 

The unique meter Incorporates two Indepen dent high resistance movements. Each coil is connected to the speaker system of each 
channel. The dials continuously monitor both channel outputs without affecting speaker damping or response, matched meter deflec- tions denotes balanced outputs. Calibrated 
0-30 watts for both 3 ohm and 15 ohm inputs 'Contemporary cabinet with gold stand and matching gold and black panel and controls 
Size 61 x 31 x 41in 

Callers- 87 Tottenham Court Road.'London W.1 
Mail Orders. rDept. Pl 3Ya Cootie Street. London W.C.I 
Telephone :11 ('Sein 9607 

FULLY ILLUS. 
CATALOGUE 
1/3 Post Free. 

i 
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HARVERSON SURPLUS CO. LTD. 
83 HIGH STREET, MERTON, S.W.19. CHERRYWOOD 3985/6/7 

THE WORLD FAMOUS E.M.I. 
ANGEL TRANSCRIPTION 

P.U. (Model I7A) 
MONAURAL AMPLIFIER 

d '< 

This amplifier as illustrated. made by a 
leading manufacturer. Mallard valves - 
ECC83, EL84 x EL84, EZ80. Bass, Treble 
and Volume on remote panel. Elegant 
Knobs. OUR PRICE one month only 
E4.16.6 plus P. & P. 3/6. 

HARVERSON T.R.F. 
EASY FOUR KIT 

P I R N Np.IR 4, . 

P1ií1YT3;!?I'l- 
f g i/F b l R 

if 
,. e 

+ .) go, s 

All parts and theoretical wiring 
diagram only. 
OUR PRICE [4.0.0 

'.' 
0 -R- 

A Pick -up for the connoisseur originally 
priced at £17.10.0. The last remaining few 
offered at L4.10.0 Plus P. & P. 5/- 

1/6 H.P. MOTOR 
140 Watt(Approx. ,- 

1/6 H.P.). Series 
wound, 220¡250 V 
volt 50 cycle mo- \ 
tor. Off load 14,000 
rev /min. on load 
8,500 rev /min. Ideal l',91, 
small saw, sewing , 
machine, etc. ¡\ 
post free. 30/- 

WHY NOT VISIT US? 

Our new retail premises at 83 
High Street, Merton. London 
S.W.19 are London's biggest 
walk around shop. I,000's of 
bargains, all enthusiasts wel- 
come, no obligation to buy, 
I min. South Wimbledon Tube 

Plus P. & P. 3/6. 

EXTENSION SPEAKER. 
An attractive 
cabinet 8 x 6 x 'I tl l 111a tf 
tin. fitted with } :. } } :. } :. } :. 
3 ohm Sin. 
speaker tom- 
Alece with {: : }:: { {: 
lead, a few ....!... only. 19/6 
P. & P. 2/6. 

TAPE RECORDER 
* CONTEMPORARY Red and White Tygan Cabinet. 

Size 13} x 1 4} x 9f inches. * B.S.R. DECK. * MAGIC EYE tuning. * INPUTS for RADIO and MIKE. * VOLUME and TONE Controls. 
This instrument has to be seen and heard to be believed. 

Complete with ACOS Xtal Mike. ONLY 18 gns. 

AMtFM RADIOGRAM CHASSIS 
*, By famous manufacturer. * 220/250 volts A.C. *Coverage 
1000 -1900 m, 200 -500 m, 88 -98 Mc /s. * Tuned by 5 "Piano 
Keys" -Off, LW, MW, FM and Gram. * Sockets for P.U., Ae, 

E, Extn. Spkr. and Dipole. * Tuning and tone controls fitted. 
* Valves, ECH81, EF89, EABC80, EL84, ECC85 and EZ80. 

s0 Only at ridiculous price of 12 gns. plus 8/6 P. & P. 

STEREOPHONIC AMPLIFIER £5.10.0 
Complete with 2 Loudspeakers Plus 4/6 P. & P. 

This is a compact amplifier embodying the latest features and 

giving a high standard of reproduction, with ample volume. Supplied 

complete with valves (ECL82, ECL82, EZ80), panel, knobs, etc., 

and two specially selected 3i2 matched loudspeakers. We only 
have a few, and we will never be able to repeat this offer at such a 

low price! Don't risk disappointment! Order now! 

TRANSISTOR 
TRANSISTOR by leading manufacturer. 
First Grade Equivalent OC44. For one 
month only, the first 100 customers 
8/6 post free. 6 for 50/- 

PICK -UP CARTRIDGE 
BARGAINS 

STUDIO P ... ... 17/6 

ACOS HIGH G. 17/6 

E.U. POWER POINT 12!6 

RONETTE 18/6 

G.C.Z. ... ... ... 16,16 

THIS MONTH'S OFFER 
Plessey 6 x 4in. 3U Loudspeaker, I4,,- each. 7 x 4in. Goodmans, 16/6. 
25 amp 2¡in. flush mounting meters, new, 7/6. 

12 Assorted Pots. Wire wound and carbon. Switched and unswitched- al1-ausefulsizes- at-15/- -the 
dozen. Plus P. & P. 1 / -. 

60 Milliamp Chokes at per 2,'6 each. 

AMAZING SCOOP -Cossor 10in. Tubes. 108 K. New and Boxed, 15!- plus 6/- P. & P. 

Twin Padded, Grey, Maroon Tracer Mains Lead. Usually IOd. per yard. Our price I5 /- per 100 -yard coil. 

IF YOU DO NOT SEE WHAT YOU WANT ON THIS PAGE WE WILL GET IT FOR YOU 
Write (enclosing S.A.E. please) for our list of small parts and accessories for the Constructor. Trade 

willingly supplied. 
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R.S.C. HI -FI TAPE RECORDER KIT REALISM AT. INCREDIBLY LOW COST. CAN BE 
ASSEMBLED IN HALF AN HOUR The Recorder incorporates the Latest Collaro Studio Tape Transcriptor. The Linear LT45X High Quality Tape Amplifier listed £12.12.0 High Flux P.M. Speaker listed 301- empty Tape Spool, a Reel of Best Quality Tape listed 22/6. and a Handsome Portable carrying Cabinet finished in Two-tone covering, elze 

18 x 13 x 9in. high, listed £4.10.0, and circuit. Total cost it 
Purchased individually approximately £40. Performance equal 

to units lu the £60. _j (INS. H,P. TERMS. Deposit £80 class. Send c 86.7.1 and 12 monthly S.A.E. for leaflet. J 2 Carr. payments 2 gas. Cash 
17/6 prloe if settled in 3 mthe. 

TELEVISION RECTI FIERS. 250V. 200mA, small size. Only 8/9 ea, RE- ENTRANT SPEAKERS. Tannoy, 8 watt, 7.6 ohms. Only 22/6 each. Parmeko Horn Type 10 watt, 15 and 200 ohm matching, 59/6. R.C.A. 20 watt, ld ohms or 2)0 ohms, 8 gas. 
HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 
Two input sockets with associated 
controls allow mixing of "mike" and 
gram. as In A10. High sensitivity. Includes 5 valves, ECC83, ECC83, 
EL84, EL84, 5Y3. High Quality sec- tionally wound output transformer 
specially designed for Ultra Linear operation, and reliable small con- densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut." Frequency response } 3 D.H. 30.30,000 
c /cs. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 23 

. millivolts INPUT required for FULL 
types OUTPUT. 

e th thebvery best deesigggnnase. For STANDARD opick-ups NG PLAYING RECORDS. For MUSICAL IpNuSgTRUMENTS such as STRING BASS, GUITARS, etc., OUTPUT 
RADIO FEEDER 

speakers. 
UNIT 

provides 
approx. 

complete 
177iin For Á C3mains. 250 v. 50sc /cslOutpput for 

and point-to -point wiring diagrams supplieed. 
Chassis fully() punched. .ill 

(Or factory built 45/- extra). $ bas 30 /. - 

ON ASSEMBLED UNITS vDEPOSIT24/3,, and 9 moñ hlyy spayments of 24/3. 
TERMS 

e S.A.E. for illustrated leaflet detailing Ready-to -assemble Cabinets, Speakers. Micro- phones, etc., with cash and credit terms. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereophonic amplifier giving 5 watts high quality output on each channel (total10 watts). Sensitivity 1s 50 millivolts, suitable for all crystal stereo heads. Ganged Bass and Treble Controls give equal variation of "lift" and "cut ". Provision is made for use as straight (monaural) 10 watt amplifier. Valve line -up ECC83, ECC83, EL84, EUH, EZ81. Outputs for 2-3 ohm speakers. Point-to -point wiring diagrams and instructions supplied. 8 ans. Send S.A.E. for leaflet. Carr. 10.- 

STAAR GALAXY 4 -SPEED 
MIXER AUTO -CHANGERS 

Brand new, cartoned. Turnover sapphire styli. Many exclusive features. Unique design motor virtually free from rumble. For 200 -250 v. A.C. mains. Only 55.19.8. 

SPECIAL OFFER. Two tone Port- able cabinet. Gram amplifier. Steer Changer and 7 x 4 In. P.M. Speaker. 
10 Gus. Carr. 10 /- or with B.S.R. 
UA8 or Conquest. 12 gas. 

THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200.250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage and low distortion detector. Power pentode output. Valve line -up 6X1. SP81, eV60. Selectivity and quality excellent. 
Simple to construct. Point -to -Point wiring diagrams, instructions and parts list, 1/9. maximum building costs 24.19.6 
inc. attractive Walnut veneered wood cabinet 12 x 61 x 5iin. 
REPANCO TWINETTE TRANSISTOR PORTABLE RADIO DESIGN. An efficient battery radio with 7 x 41n. ellipti- cal speaker and built-in ferrite aerial, size approx. 7 x 4 x 21in. Plans and instruc- tions 1 /3. Total cost of all parts 5 gas. Covers long and medium waves. 
BUILD A BATTERY OPERATED RECORD PLAYER. Total cost of all 
Parts 25.19.8. Includes Garrard 45 r.p.m. motor turntable and pick -up. Two tone portable cabinet, speaker and amplifier kit. Operation on 2 4,5 v. batteries. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric Trains. Limited number available at 33/9. 

R.S.C. BATTERY CHARGING EQUIPMENT 
6 v, 

ASSEMBLED CHARGERS 

8 v. 2 

12 v. 1 amp. 
29/9 

8 v. or 12 v. 2 amps 38/9 - 6 v. or 12 v. 3 amps. with am- 
meter 59/9 Above ready for use. With mini and output leads. Carr. 3/6. 

11EAVY DUTY CHARGER KIT 
6 12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0. 200 -230 -250 v.; F.W. (Bridge) 
Selenium Rectifier; Ammeter, Multi - 

,. Position Switch with Knob; Panels, 
Plugs, Fuses, Fuseholder and circuit, 
59/9. Carr. 4/6. 

Assembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable ()barge rate selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finish. Fused a£1/9 
and ready for 
use with Carr. 5/- 
mains and output leads, Terms: 
Deposit 18.3 and 5 monthly payments 
13.3. 

All for A.C. Mains 200 -250 v., 50 ccs. 
Guaranteed 12 months. 

BATTERY CHARGER KITS ASSEMBLED Consisting of Mains Trans- CHARGER former. F.W. Bridge. Metal 
Rectifier, well ventilated steel 
case. Fuses, Fuse -holders, 
Grommela, panels and circuit. Fitted Ammeter Carr. 3/8 extra. and selector 6 v. or 12 v. 1 amp. 24/9 plug for 8 v. or As above, with Ammeter 32 /Q 12 v. Louvred 6 v. 2 amps. 95/98 metal case fin- 6 v. or 12 v. 2 amps 31/ (shed attractive 6 v. or 12 v. 2 amps. inch? hammer blue. sive of Ammeter 9 Ready for use 6 V. or 12 v. 4 amps 53/9 W 1 t h in ai na 6 v. or 12 v. 4 amps. with and output Ammeter and variable charge leads. Double rate selector. 59/9. Fused CHARGER AMMETERS. 

Carr. 3,9. 49/9 áás aä'0-60 a. 8/9. 
a.. 0-7 a.. 

6 v. or 12 v. 
2 amps. 

R.S.C. MAINS TRANSFORMERS (GUARS TEED) Weit; is:, quietltyH' 
- 

Interleaved and Impregnated. Prim- aries 200-230=250 v. 50 c/s. Screened 
. TOP SHROUDED DROP 'THROUGH 

250-0.250v. 70 mA. 6.3v.2a,5v.2a., 17/9 350-0-350 v.' 80 mA, 6.3 v. 2 a, 5 v. 2 a.. 18/9 
250.0-250 v. 100 mA, 6.3 v. 2 a, 6.3 v. 1 019/9 
250.0-250 v. 100 mA, 6.3 v. 3,5 a, C.T. ,. 22/9 
250-0-250 v. 100 mA, 6,3 v, 4 a, 5 v, 3 a.. 25/9 
300-0-000 v.100 mA, 8.3 v. 4 a, 5 v.'3 a 25/9 
350.0-350 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a.. 25/9 
350.0.350 v. 100 mA, 6.3 v. 4 a, 4 a, C.T. 

0-4-5 v. 3 a.. . 25/9 
350-0.150v.150 mA. 6.3v.4a,5v.3a.. 29/9 
FULLY SHROUDED UPRIGHT 
250-250 v. 60 mA, 6.3 V. 2 a. 5 v. 2 a, Midget type 2}3.3in. .. . ,17/11 260.0-250 v. 100 mA, 8.3 v.' 4 a, 5 v. 3 a., 28/8 300-0.300 v. 100 mA, 8.3 v. 4 a, 6 v, 3 a.. 28/9 350-0.350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 28/9 
300-0:300 v. 130 mA, 6.3 v. 4 a, 8.3 v, 1 a: 

35/9 ìor Mallard 510 Amplifier , 
350-0-850 v. 150 mA, 6.3 v. 4 a, 5 v, 3 a.. 35/9 425.0-425 v. 200 mA, 6.3 v. 4 a, C.T. 

49/9 8.3v.4a.C.T .. 5v.3a . 

FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c/s primaries 6.1 V. 
1.5 a, 

1S /a 7 /11: 
2 3 a, /3 

3 a8/11: v.12 a, 
6 /a. 

17/8: 12 v. 1.5 a twice, 17/6. 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66;1 for 

354 etc. 
Small Pentode, 50000 tó'30 .. Small Pentode 7/8,0000 to 30 Standard Pentode 5.0000 to 30 Standard Pentode 7/8,0000 to 30 .. 10,0000 to 30 
Push -Pull 10-12 watts 6V6 to 30 or 

8/9 
8/9 
3/9 

6/8 
5/8 

Push-Pull 10-12 watts to match 8V6 - to 3-5-8 or 150 . 19/9 Push -Pull EL84 to 3 or 150 .. 18/9 Push -Pull 15-18 watts, 8L6, KT66 ., 22/9 Push -Pull for Mulland 510 Ultra Linear 
Push-Pull 

un L6,, T86, etc., tsectionally t 0 47/9 

ELIMINATOR TRANSFORMERS Primaries 200 -250 v. 50 c /s. 
120 v. 40 mA. 5-0-5 v. 1 a. .. 
90 v. 15 mA, 4-0-4 v. 500 mA. .. 9 

SMOOTHING CHOKES 
150 mA, 7 -10 H 250 ohms.. 
100 mA, 10 H 2O0 ohms ., 
80 mA, 10 H 350 ohms 
80 mA. 10 H 400 Ohms .. 

.. 18/9 

4/11 

CHARGER TRANSFORMERS 
All with 200 -230 -250 v. 50 c/s Primaries; 
0-9-15 v, 11 a. 11/9: 0 -9-15 v. 2 a, 14/9: 0-9-15 
v. 3 a, 16/9: 0 -9-15 v. 5 a, 19/8: 0-9-15 v. 
8 a, 28/9. 

AUTO (Step up /Step down) TRANS. 
0-110/120-230/250 v. 50-80 watts, 13/9' 
0- 110/120 -200/230/250 v. 150 watts 27/9. 

MICROPHONE TRANSFORMERS 
120 :1 high grade. clamped. 69: 120:1 Potted, Mu -metal screened, 9/9. 

4 
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
A complete set o, parts to construct a Stereo amplifier with an 
undistorted output total 6 watts. For A.C. mains input of 200 -250 v 4 G case Outputs for matched 2 -3 ohm speakers. Sensitivity 130 my. Ganged 
Vol. and Tone Controls. Preset balance control. Full instructions 
and point -to -point wiring diagrams supplied. Only good - quality Carl . and pkg. J,- 

components and latest high grade valves used. Exceptionally realistic reproduction 
an be obtained at ample volume for the home, as can be demonstrated in typical 

surroundings at our County Arcade premises. A really sensational offer. 

STEREO EQUIPMENT 1sOFFER. 
Comprising Al2 Kit, = dú6.19.6 matched 81n. L /Speakers. 
and Acos T/O Stereo head Carr. 7/7 
with sapphire stylus suitable most pick- 
ups. 

PICK -UP ARMS complete with Hi -F1 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect, at approx. 
half price. Only 29/11. 

ACOS CRYSTAL MICROPHONES. 
Mic40 stand or desk. Listed 45, -. Only 27/9. 
19-1 Stick types, listed 5 ens. Only 39/8. 

R.S.C. 30 WATT ULTRA LINEAR 

HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self-contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. clown. Frequency response -3 db. 
30 -30.000 c /s. A specially designed 
sectionally wound untra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF86, 
EF86. ECC83, 807, 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for lull output 
Is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS, SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS, 
etc. For standard or long- playing records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram and 'Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 o /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 
chassis and point -to -point 

gns. wiring diagrams, and in- 
structions. If required 

Carr. 10/- cover as for A8 can be 
supplied for 18/9. The 

amplifier can be supplied, factory built 
with 12 months' guarantee, for 113.19.6. 
TERMS: DEPOSIT 31)9 and 9 monthly 
payments of 31)9. 

I 

FULL RANGE OF LINEAR AMPLI- 
FIERS ALWAYS IN STOCK. 

R.S.C. BATTERY TO MAI 
Type BM1. An all -dry 
battery eliminator. 
Size 58 x 41 x tin. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams. 
ready to use, 46/9. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12 db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 acs. 
Output for 2-3 ohm speaker. Three minia- 
ture Mollard valves used. Size of unit 
only 7- 5 -511n. high. Guaranteed for 12 
months. Only 15.19.6. Send S.A.E. for 
illustrated leaflet. Terms. Deposit 22 /6 
and 5 monthly payments of 22/6. 

12ín. iu WA1 "l' HIGH QUALITY 
LOUD- 

SPEAKER 
IN 

POLISHED 
WALNUT 
FINISHED 
CABINET 

Gauss 12,000 
lines.Speech 
coil s ohms 
or 15 ohms. 
Only 84.19.6 
Carr. 5/ -. 
Terms: De- 
posit 11/3 

and 9 monthly payments of 11/3. 
12in. 20 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 181n. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. 
Only 17.19.8. Carr. 8/6. 

R.S.C. 4-5 WATT AS HIGH -GAIN AMPLIFIER 
A highly- sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts input is re- 
gWred for full output so that it is suitable for Ilse with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all 'mikes'. 
Separate Bass and Treble Controls are provided. 
These give full long -playing record equalisation. 
Hum level is negligible being 71db. down, 15db. of 
Negative feedback is used. H.T. or 300 v. 25 m.A. 
and L.T. of 6.3 v. 1.5 a. is available for the supply of a 
Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. 

mains input of 200 -230.250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not 
alive. Kit is complete In every detail and includes fully punched chassis (with 
baseplate) with Blue hammer finish and point -to -point wiring diagrams and In- 
structions. Exceptional value at only £4.15.0, or assembled ready for use 25/- extra, 
plus 310 cart.: or Deposit 22/6 and I monthly payments of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS 

Junior 3 watts High Quality output. 
Separate Bass and Treble 'Cut' and 
'Boost' controls. Sensitivity 15 m.v., 
Twin inputs. High Flux 81n. Loudspeaker 
'built -in'. Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 710.1 finished 
in satin walnut, and fitted carrying 
handle. H.P. Terms. 

ofDeposit £1. 

g1 and 9 
monthly payments 
Senior IO watts High Fidelity output. 
Separate Bass and Treble 'Cut' and 
'Boost' controls. Twin separately 
controlled high gain inputs so that 
wo instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 121n. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished satin walnut. 
Size approx. 18 x 18 x 181n. 
H.P. Terms. Deposit 34,9 and 15 GnS. 9 monthly payments of 34/9. 
Both models for 200 -250 v. Carr. 10,- 
A.C. mains. 

£8 -19 -6 
Carr. 7/6 

SPECIAL TRANSISTOR OFFER. 
TS1 Brinier. Brand new. Pert ect. 3 for 10/9 

NS CONVERSION UNITS 
Type BM2. Size x o, 
x 281n. Supplies 120 v. 
90 v. and 60 v. 40 mA. 
and 2 v. n.4 a. to 1 amp. 
sully smoothed. There- 
by completely re- 
placing both H.T. 
batteries and L.T. 
2 v. aecumu ators 
when connected to 
A.C. mains supply 
200 -250 v. 50 c/s. 
SUITABLE FOR ALL 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49/9. or ready for use, 59/6. 

39/9, or 

PLESSEY DUAL CONCENTRIC lsin. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built -In tweeter (com- 
pletely separate elliptical speaker with 
choke, condensers, etc.) providing extra- 
ordinarily realistic reproduction when 
used with our AS or similar amplifier. 
Rates 10 watts. Price only 15.17.6. 

Ht -Fi CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus). 
1401.59. Standard replacement for Gar- 
rard and B.S.R. B.S.R. Ful -fl. Garrard 
GC2. 19/9. H.S.R. Stereo /Monaural. 39/11. 

P.M. SPEAKERS. 2-3 ohm. Shin. Perdio 
21/9. 5m,, 17/9. 6 }in. 16/9. 81n.. 19/9. 
8 x Sin. 25/9. loin. 26/9. 10 x Bin. 29/9. 
12in. 29/11. 10in. W.B. Stentorian" 
3 or 15 ohms type 1IF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our As Amplifier, £4.10.9. 121n. Plessey 
3 ohms 10 watts (12,000 lines). 59/6. 
TWEETERS. Plessey 30 19/9, 150 25/9. 

GL8A MINIATURE 2.3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2-3 ohm 
speaker. For 200 -250 v. 50 c.p.s. A.C. mains. 
Over -all size 111 x 21 x 21in. Controls: 
Vol. and Tone with switch. Guaranteed 
12 months. Only 59/6. 

SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable tor use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. 
Controls are Tuning. W.Ch. and Vol. only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 9- 6-7in. high. Simple alignment pro- 
cedure. Point -to -Point wiring diagrams. 
instructions and priced parts list with 
illustration, 2/6. Total building cost 
£4.15.0. For descriptive leaflet send S.A.E. 

R.S.C. 3 -4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 200/250 v. 50 c /s. Mains input. 
Appearance and Specification, with 
exception of output wattage, as AS 
amplifier. Complete Kit with dia- 
grams, 93.15.0. Carr. 3/8. 

COLLAR') JUNIOR 4 -speed single 
player units and H1 -F1 crystal pick -up 
with turnover head, £3.19.6. 
B.S.R. UAO 4 -SPEED AUTO - 
CHANGERS with Stereo /Monaural pick- 
up head. 97.19.6- Carr. 5/ , 

TERM: C.W.O. or C.O.D. No C.O.D. wider al Poet 1/9 extra wider U. $19 'Mrs sailor 19. 
¡Open 9 to 6. Weds. wail 1 p.m. Trade supplied S.A.E. with all ea4 aides 

R.S.C. BRADFORD MANCHESTER Mail Ordert to 29 -3I Moorfield Rd., Leeds 12 
C 11 t 5 d 7 County (Mecca) Arcade Briggate Leeds 1, 

COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. For 
200 -250 V. 50 c.p.a. A.C. mains. Our 
price 28.19.6. Carr. 5/6. 

BRADFORD, a ers o an coca , 

and 8 -10 Brown St. (Market St.), Manchester 2, 
(Leeds) Ltd. and LEEDS or 56 Morley Street (next to Majestic Ballroom), Bradford 
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STOCK OFFERED AT SENSATIONAL REDUCTIONS 

o o 4 0 
0 
1$I 

0 

0 

Q 

0 
a 
0 0 0 
J 
C} 

i 

8 0 0 
O Sub -miniature electrolytic Condensers. 0 for transistor sets: 1 mid., 18 v.: 1.6 mid., 

0 5 
v.; 

ild 
11211dv 

8 8 mfdd., 8 v.; 10 mid., 6 v. 
16 mfd,, 12 v.; 26 mfd., 6 v.; 30 mid., 3 v. 

0 All normally 3/. each. Sale price 1/6. 

medium long waves coils wiitlhcircWi 
0 normally 12/8. Sale price 7/6. 

Oscillator Coil and set of 3 I.F. 
formers for transistor set, with circuit, 

trans- - 
normally 36/ -. Sale price 23/6. 

49 
25/ 

Rectifier, 
12 /8.eQUivaleak 

normally 

I.+ Transistor A.F. equivalent to red spot. 
Sale price 4/6. 

O 14In. TVICabin et. Sale/price 9/6. Carriage 

0 
3/6. Plywood worth more. 
I.F. Cous, standard size by Weymouth O 485KC, duet cores, normally 1216. Sale 

0 
price 6/6 per pair. 
Breakdown Unit. Over 20 lbs, 01 useful O spares including metal rectifiers. trans - O formers, pot meters. switches valve 

O holders, resistors, coils, coil formers. 
O knobs, pye plugs, sockets. slow -motion 
0 drives, trimmers etc., etc. Must have 
49_ 

cost £100 each. Slightly soiled but most 
parts usable, 15/- plus 7/6 carriage. 

4.1 

ormmer..f 
flidn. 

Sale price 1 
trams 
7/6. 

Miniature Microphone. Dynamic Amen. 
can. Beautifully made. Sale price 2/. 

O Pilot 
Bulb, 35 volt. 0.3 amp. 3/8 a box of 

O Transistor Set Case with chrome handle, O tuner knob and scale. Sale price 7/8. 0 

Output Transformer, fixed ratio for 
pentode. normally 6/6. Sale price 418, 
plus 1 / -. 
Valves, oldltypes FC4 -DDT4, etc. Sale 
price half current list price. 
141n. TV Mask, grey plastic, normally 10/ -. 
Sale price 7/6, plus 1/8 poet and ins. 
17in. TV Mask, grey plastic, normally 
Sale price 9/ -, plus 1/8 post and ins. 
5 amp. Car Battery Charger variable 
charge rate, in stove enamelled case, 
with meter, normally 85/-, Sale trice 55 / -. plus 4/6 post and ins. 
2604450 60 /80 mA. Mains Transformer, 
with 6.3 v. filament winding, half- shrouded 
dropthrough, standard replacement to 
many receivers, made to Bell at 19/6. Sale 
price 12/6, plus 2 /61post and ins. 
Ditto, but with additional 6 v. winding for 
separate rectifiers, made to sell at 21/ -. 
Sale price 18/6, plus 2/6. 
Transistor A.F. Transformer or driver. 
made to sell at 15 / -. Sale price 8/8. 

Transistor Set 2 -gang, the Jackson 00. 
Tapped spindle for above case. Sale price 
7/6. - Connecting Wire, 24 gauge, tuned copper, O P.V.C. insulated. Four 100 ft. coils. dif- 'C ferent colours. Sale price 8/ -. 
125 watt Choke for fluorescent tube, 22/. 0 Sperry Gyro, brand new, 15/ -, plus 2/ -. 

O Geiger Counter Tube, 20th Century No. O 025 with geiger counter. Sale price 27/8, 
O Mains Lead, 6 ft. of unbreakable wire, as 

O 
fitted to electric razors, makes fine lead o for test meters. etc. Sale price 1/8 for 

4 three. 
O 50 Assorted 1 watt Resistors, our assort- .0 meat, well mixed, useful values. Sale 

price 5/ -. 
Ditto, but i watt. Sale price 4.-. 

} 

44 
0 
O 

Electrolytic Condensers standard types 
4 mid., 160 v. 1/ -: 8 mid., 150 v. / -: 8 mid. 
350 v. 

1/g/ 
/6 ::g 

X15 
mid. 200 v. V.; 8 +8 mid. 

uou 
v.I+50:mfd. 

mfd. 
. 3/8 50 +fib mid 350 v 

3/6; 100 +100 mid. 200 v. 2/8: 25 mid. 25 v. 
1 / - 50 mid. 12 v. 1/8' 5n mid. 25 v. 20-: 
100 mfd. 12 v. 2/ -. 

Crystal Microphone, miniature, suitable 
for all purposes, tape recorders, ampli- 
fiers. etc., normal price 4/9. Sale price 3/ -. 
Glass Panels, unbreakable, 101 x 91in.. 
parcel of 5, normally 7/6. Sale price 5/6. 
carriage 3/6. 

141n. TV Cabinet, modern design. Cost £4 
to make. Sale price 9/8. plus 3/13 carriage. 
Stick Microphone, Cosmocord 39/1. 
normally £3.3.0. Sale Price 35/-. 
Set of Four TV Parts, scan coils, line 
E.H.T. frame output and width control, 
normally 57/8. Sale price 39/e. plus 2/6. 
200 Service Sheets, for modern TV sets. 
normally 40/ -. Sale price 30/ -. 

Superhet 7 v. 5 Waveband Chassis. 
Unused. Less valves and power pack. 
Slightly soiled 75/ -. Coil pack with twice 
as much. Carriage and insurance 7/6. 

RectlfierlUnit, for working D.C. instru- 
ments, motorised equipment, etc. from 
A.C. mains. Input 2W/240 v. Output 
2001240 v. 300 in amp. 35/ -, carriage 716. 

10 v. Superhet li Metre. Ex. Govt. but 
unused. Complete with valves, Easily 
converted for Band 111. 29/6. carriage 
and packing 7/8. 
Iron Dust Aerial Rod. 8 x 5/161n, die. 
2/6 each. 
Westinghouse Rectifiers, type H4. 
2/9 each. 

A REALLY 
MI /4F/CFNi 

1,960 

BRITISH 
THROUGHOUT 
MUSIC 
wherever( 
you go 
for only 
2d.amonth 

BAR AINI 

FI 

Money 
refunded 

if not 
delighted 

TRANSISTOR 
POCKET RADIO 
YOURS j 0 T. 

FON 

ONLY DEP. 

Huge purchase enables us to SELL 
YOU this /radio at trade price. 
Enjoy super reception from this 
powerful pocket radio, Your choice -B.B.C., Luxembourg, foreign stations galore -music wherever 
you go. Compare this true fidelity 
radio with any other transistor set at double the price. No valves to go w soie -transistors last for ever. Perfect bed- 
side radio- traveller's best friend. Ideal 
for the kitchen. garden, car, yachting 
picnic. hiking -even scooterists end cyclists carry it-transistors withstand 
vibration. WONDERFUL BARGAIN! 
Cash *7.19.6 plus 5/6 earl. Or 40/- dep. 
pine 5/6 cart. 7 monthly Payments. of 20/.. Satisfaction guaranteed or money refunded. 

CASH PRICE ONLY 
Wit, smart 
core' Y/ne 

CIsSe f7-i9.6 
Post °Balfer-ie5 S/6°'Ex. 

* 3 'rRANS1îl'ORS and 1 

D10DE. * Transistors last for ever. * Wonderful Reproduction 
and tremendous volume. * Pencil type hatters price 
1/2 will last a months. * Built in Ferrite Rod Aerial 
and powerful 211n. speaker. * British Manufacture - fully 
guaranteed. 

* Contemporary style case. 
Size only t x 4 x Pin. 

Mains Dropper vitreous, covering 0.'1 
amp. 500 ohms, with voltage tapping. Salo price 3/6. 
Ditto. 15 amp. Sale price 2/G. 

B7G Holder, with skirt for screening can, 
normally 10d. Sale price Od. or 5/6 doz. 

Phillips Trimmer, 050 pF,lnortnally 1 /9. 
Sale price 9d. Or 7/8 dozen. 

Pot Meters carbon 5 K. 10 K. 25 80 K., 
100 K., 250 K.. } M., 1 

K. 
2 M. with 2 }ln. 

spindles. Sale price, less switch, 2/8, with 
switch 4/. 
Ditto, with lin. spindles. Sale price, less 
switch 1 / , with switch 2/6. 

Switchtfor Blanket. double pole three 
position, 5/-. 
Charging Switchboard. offered at abet' 
1 /20th of original cost. Ex government, 
contains three reverse current relays, on 
voltmeter, one mains ammeter, two 
secondary ammeters and three variabl 
resistors. In original cases. Sale price *1é 001,250 watt. *2.15.0 550 watt, car 

Twin- twisted Lighting Flex equivalent 
1436. 12/6 per 100 yd. coil. Carriage Be. 
8028 Twin T.R.S. 37/6 per 100 yd. coil. 
Carriage 8/6. 

3029 Single T.R.S. 20 /- per 100 yd. 0oIl. 
Carriage 2/6. 

000Æi000C44900040Q0.}ái0d54C; 0?004000á}07?0Q00}0404004{a000 00i r}Q40700C50C}00 
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STOCK OFFERED AT SENSATIONAL 
Overeurrent Relay, surface mounting. 
through panel type with a clear Pyrex 
glass cover. Type A for currents between 
0.1 and 0.4 amps. Tyne B for currents 
between 0.5 and 2 amps. Unused and per- 
fect. Sale price £2.17.6 each. 
Metal Rectifiers, 250 v. 60-80 mA., ideal 
or mains set or instrument, or to replace 

that expensive valve. Sale price 3'6. 
Rectifier Bargain, selenium rectifier 
36 v. 9 amp., easily rebuilt Into 6 full -wave 
charger rectifiers, suitable 6 or 12 v. 
battery at 3 amps. Sale price 15/ -. plus 
1/6 post. 
Rectifier Bargain, selenium rectifier 
500 v. I amp. 1 wave, easily rebuilt into 
Lull wave or multiple type. Normal price 
8 /6.-Sale price 8/6. plus 1/6 post. 
Remote Control Contactor, double pole, 
rated for 30 amps. D.C., suitable much 
higher current on A.C. Many applications. 
remote switching for motors, banks of 
lamps, etc. Probably cost £5 originally. 
Sale price 27'8. Plus 3/8. 
Silicon Diodes, BTH. Sale price 2/- each 
or 18/- dozen. 
Auto Starter, tor 7 -9 h.p. D.C. motor or 
other circuits which require starting 
resistance. Sale price 22.15.0, plus 10 /- 
carr. Larger models available at equally 
silly prices. 
Thermal Delay Vacuum Relay, complete 
with booklet of interesting circuits. Sale 
price 3/6, plus 2/- post and ins. 
Thermocouple, mounted on valve base. 
useful for experiments and schools. 
6/6 each. 
300 amp. Santon Switch. 230 v. 35/ -, plus 
2/8 post. 
5 amp. 12 v. full -wave Charger Rectifier, 
normal price 17/6. Sale price 10. -. plus 
1/6 post and Ins. 
Westinghouse Meters, 0 -500 mA., 0 -250 
mA., 0-150 mA.. 0 -100 mA., 0-50 mA., D.C. 
0.15 v. A.C. All 15/- each, plus 2/- postage. 
Moving Coil Meter, !fin. movement. 
0-750 microAmp. Sale price 19/6.0.30 mA.. 
15/ -, plus 2/ -. 

Low Resistance Headphones, good 
British make. Sale price 6/ -, plus 1/6. 
Chest Microphone, excellent American 
make, with adjustable mouthpiece. 8/6. 
plus 1/8, 
Throat Microphone, excellent American 
make. 8/8. plus 1/6 post. 
American Lightweight Headphones, 
Type H530. Sale price 17/6, plus 1/6 post. 
Regulator Resistors, slider type, 11 ohm. 
15/ -, 3 ohm 12 /6, 1 ohm, 2/6, plus 2/- post. 
Variable Rheostats, heavy duty slider 
resistor rated at 25 amps., ideal for dim- 
mer circuits, etc. Sale price 7/6, plus 6d, 
postage. 
Versatile Wire, single strand 18 gauge, 
with p.v.c. covering. New I-mile on drum. 
Sale price 6 /6, plus 3/6 carriage. 
Toggle Switch, standard metal body, 
round dolly, fixing ring and on/off indica- 
ting plate. Sale price L- each, or 10/- per 
doz. 
Transmitter Rí154. Unused but slightly 
soiled and not tested. Covers 200/500 Reis.. 
3-5.5 Mc/s and 5.5-10 Mc /s. Complete with 
valves. Sale price 19/6, plus 10 /- carriage. 
Telephone Handset, sound powered, lust 
loin two together with a pair of wires and 
you 

le price 86/- p 
telephonic 

/- post 
andunication. 

A.C. /D.C. MULTIMETER 
KIT 

Ranges: D.C. volts 06, 0 -50. 
0-100, 0- 500. 0- 1,000. A.C. 
volts 0 -5, 0-50. 0 -100, 0 -500, 
0- 1,000. D.C. mliliamp/ O-5 
0-100. 0-500. Ohms. 0- 50.000 
with internal batteries. 0- 
500,000 with external bat- 
teries. Measures A.C. /D.C. 
volts. D.C. current and 
ohms. All the essential 
parts including metal case. 
21n. moving coil meter. 
selected resistors, wire for shunts, range 
selector switches, calibrated scale and full 
instructions. price 19/6. Plus 2/8 post 
and insurance. 

REDUCTIONS 

Pocket 
Transistor \\\11 I /// 
Loudspeaker 3 1 

A 2- transistor ^ 
his 1 crystal T 

diode receiver T 
for medium and - 
long waves. Easy 

carry about, 
as size only \\\\\\\N \ 
Al? parts includ- 
ing 
Ag 
1n cream plastic case, miniature loud- 
speaker. In fact everything needed down 
to last nut and bolt. Only 82/8 plus 1/6 
p. & p. Batteries 10d. extra. Full con- 
structional data included in above price 
or separately 1/6. Money refunded if not 
fully up to your expectations. 

TRANSISTORISED 
STETHOSCOPE 

Trace signal right through: - 
Radio. T.V., Tape amplifier. 
H1 -Fi, etc. -simplest way to 
fault find-carry it like a 
fountain pen -all parts in- 
cluding transistor barrel 
crystal, everything except 
battery. 12/6 plus 116, Battery 
ad. - data included. or 
separately 1/8. 

UNIQUE OPPORTUNITY 
TO BUILD FINE 

TRANSISTOR SET 
Constructor's parcel consist- 
ing of cabinet approx. size 48x3/xlsin. 
with handle 
and embellish- 
ments as illus- 
trated. turning 
dial tuning 
condensers and 
easy to follow 
constructional 
data. Price 
22/8 plus 26 
post and insur- 
ance. You can 
build a pocket 
transistor set as currently 
being sold at 17 gas. We can supply all 
necessary parts at highly competitive 
prices. Alternatively build your own 
circuit. Circuit diagram and construc- 
tional data supplied separately, 1/6. 

F.M. Tuner (Radio Constructor Circuit), 
normally £12.10.0. Sale price 28.19.8. 
Note: These are made up but may need 
attention. Plus 3/6 post and ins. 
Ardente Hearing Aid, normally bargain 
at £7.10.0. Sale price 25.19.6. plus 3/6 post 
and ins. Needs attention. 
Portable Receiver Cabinet, takes our 
Crispian chassis, cost 25/- to make. Sale 
Price 12 /8, plus 3/6. post and Ins. 

Aar 

Electrical Brake, disc type tor stopping 
lathes. coil winders. etc.. operates on 
approx. 100 mA. Sale price 15; -. 
Connection strip, bakelite 18 -way. Sale 
price 2/6. 
Cine Camera, 16 mm. , motorised (24 v. 
A.C.) for 15 frames per sec. Sale price 
£5.10.0. plus 3/6 carriage. 
Dinghy Mast, tubular aluminium. 
extends from 15ín. to 9ft. Sale price 4'8. 
plus 1/6 p. 
Insulated Terminal Heads, always use- 
ful, bargain at our normal price of 2/- 
dozen. Sale price 1/6 dozen, plus 1/- post. 
Magneto Generator (hand), as used In 
telephones. Sale price 7/8. plus 1/6 postage. 
Metrosils, Type APW 5746. sensitive In 
the mains voltage range. Sale price 2e -. 
Multi -speed Motor with gearbox, works 
on A.C. /D.C. mams, gives any speed from 
1 r.p.m. Sale price 17/6. plus 2/6 postage. 
Navigation Compass, in carrying case 
but less fluid, may be slightly damaged. 
Sale price 5/9, plus 2/6 postage. 
12 -24 v. D.C. Converter. Sale price 321. 
R.F. 23 Tuner Unit, complete, new con- 
dition. Sale price 8/8. plus 2/6 post. 
Stud Switch, heavy duty, 30 amp. con- 
tacts for dimmer. charger, regulator, 
etc. Sale price 7/6. 
0.0005 Twin Gang tuning condensers 
5/9. post free. 
Midget Coils (I.F.), dust cored, size 
li x lin., 465 Kc /s, 5/8 per doz. 
Powerful Blower, with motor, 24 v., 
D.C., but can be operated off mains with 
rectifier, 15/ -, post and packing 2/ -. 
200 watt Step Down Transformer. 230 v, 
to 125 v. or vice versa. 15 / -, carriage 3/6. 
Cathode Ray Tube, V.C.R. 517 replaces 
V.C.R. 97. 8/8 each, carriage 2/6. 
10 -core Flexible Cable, 230 v. insulation. 
Price 1/6 per yard. 
7 -core Flexible Cable, 230 v. insulation. 
Price 10d. per yard. 
Bakelite 5 amp Electric Wall Switch, 
"'Bereft". 9d. each or 8/- per dozen. 
As above, but two way. Price lid. each, 
or 10 /- per dozen. 
Series, parallel and off- electric wall 
switch made by Crabtree. Price 1/3 each 
or 13/6 per dozen. 
I amp. 3 pin, plus socket, "Hicraft ", 1/- 
each or 10/- per doz. 
Suppressor Condenser. stops drills. etc. 
interfering with radio or television, 
simple instructions included, normal 
price 1/6 each. Sale price L- each. 
Ill-Metal Contact Strip for making 
thermostat. 1/9. 
250 v. } amp. Rectifier, 7/6. 
3 -Phase Contactor, 17/6. 
Filament Transformer. 6.3 v. 11 amps., 
normally 8/6. Sale price 6/6. plus L- post. 
Filament Transformer, 8.3 v. 2 amp.. 
normally 10/6. Sale price 8/6. plus 1/- post. 
80 ohm Coax, low loss expanded poly- 
thene, normally 9d. per yard. Sale price 
lid. yd. 
Midget 3ín. P.M. Loudspeaker, for 
transistor set. 3 ohm coil, normally 22/6. 
Sale price 15/ -, plus 1/6 post. 
Wire Jointer (welder for 28 gauge or 
thinner), in bakelite case with trigger 
switch. works off step -down transformer. 
Sale price 2/8. plus 9d. postage 

ELECTRONIC PRECISION EQUIPMENT LTD. 
* Orden received by post are despatched from our warehouse, Dept. 7, 66 Grove Road, Eastb 

and to save time, please post your order to this address. Callers, however, should use one of the following addresses: 

Electronics (M.P,)'Ltd., Electronics (Ruislip) Ltd., Electronics (Croydon) Ltd., Electronics (Finsbury Park) Ltd., 
520 High Street. North, 42-40 Windmill Hill, 200 London Road. 29 Stroud Green Rd., 

Manor Park E.11.2 Ruislip, Mddx. Croydon. Finsbury Park. N.4. 
Phone: Ilford 1011 Phone: RUISLIP 5780 Phone: CRO 6555 Phone: ARChway 1049 

Half day Thursday Half day Wednesday Half day Wednesday Half day Thursday 
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PRACTICAL WIRELESS September, 1960 

1 

THE BEST IN SOUND- AMAZING 
AT THE BEST PRICE- OFFER! 

SPA21 STEREOPHONIC AMPLIFIER 
This is a combine 2 channel power amp and pre -amp control 
unit. Power output 25 watts each channel 
-Dis. 0.1% at watts, speaker imp- 
4.8.16 SL controls. 6 pos. input selector. 
Bass, treble loudness on and of'. Stereo/ 
3D /Reverse -Stereoswitch. Dim. 144 X 14in. 
deep x 4m. high. 

D L7 -35 
POWER 
AMPLIFIER 
£24 
List Price 30 gns. 
P. & P. 5/- 

Power output 54 watts- 
disc. (1.7% at 20 watts. 
Freq. Res. 5 c/s to 30 
Kc /s power in 105 vac - 
251 dimension. 14 x 9 
it 84in. suitable for use 
with SP2I. 

PL6 -21 MONAURAL AMPLIFIER 
This first -class amp using 7 valves has separate bass, treble 
volume and loudness control output 19 ns P. & P. 
4.8.16 and input 110 -251 A.C. volts. g 5/- 

VHF-FM/MW-AM RADIO TUNER BM611 
Is a shelf type unit to match in with other Avantic ranges. 
It employs 8 valves plus rect. inc. cath. £25 P. & P. 
follower output stage range VHF88 -108 5/- 
M.W. 545 -1,600 K /cs. List Price f40 

FERGUSON VHF /FM TUNER 
This F.M. adaptor is completely self- Greatly Reduced 
contained and can be fitted to any A.C. £13.10.0 mains radiogram or radio with P.U. 
sockets. Valves 2 /EF 80s ECF80. input P. & P. 21- 
200 -250 v. A.C. range 80-98 M /cs. Worth Double 

£29.10.0 
P. & P. 5/- 
List Price 
£48.10.0 1 

1 

SPA11 STEREOPHONIC AMPLIFIER 
This is a combined 2 channel power amp and pre -amp 
control unit. Output 10 watts per channel. ns P. & P. 
Controls 6 pos. input. Bass, treble. vol.. g 5/- 
stereo -rev. Phase rev. and bal. List Price 28 gns. 

SP21 STEREO PRE -AMP CONTROL UNIT 
Suitable for use with the DL7 -35. This unit obtains its 
power from the power amp, has every P. gns. P. & P. 
poss. refinement for high fid. mon. or 2/6 
stereo. List Price £28.10.0 

1 STEP 11 STEREO PICK -UP PRE -AMP 
This is a stereo mag. p.u. pre -amp designed primarily for 
the SPA11 amp and provides the extra £4.19.6 

ILZ /Lz gain and freq. corr. to enable the SPA11 
amp to be used with high grade stereo P. & P. 1/6 
mag. p.u. List Price 64 gns. 

Come and hear Jor yourself at 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W.9 

Tel.: Cunningham 9530 

- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

70 A MB / T/ O U S E N B/ NEEI P S 
Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative t56 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Borne Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
Ironics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"" NO PASS - NO FEE " 
'Whatever your age or experience, you cannot afford 
to miss reading this famous book: If you are earning less than 425 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT 1 

Mechanical Eng., 
Electrical Eng., 

Civil Engineering, 
Radio Engineering, 
Automobile Eng., 

Aeronautical Eng., 
Production Eng., 

Building. Plastics, 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I.Mech. E. 

A.M.I.C.E. 
A.M.I.Prod.E. 

A.M.I. M.I. 
L.I.O.B. 

A.F.R.Ae.S. 
B.Sc. 

A. M.Brit. I.R. E. 
City 8 Guilds 

Sen. Cart. of Education 
Etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE/2 I ), 29 Wright's Lane, London, W.8 

pRhoica INCLUDING 
TOOLS! 

EQUIPMENt 
The specialty Elec- 

Basic Practical and Theore- 
tronics Division of 

tie Courses for beginners in 
B.LE.T.(inrorporat- 

g in 
Radio, Electronics, Etc., NOW offers you a 
A. .I ty A Guilds abor train- 

Radio Amateurs' Exam. ing at with 
R.T.E.B. 

Certificate 
Late practical egaipment. 

P.M.G. cartiacate Ask for demls. Practical Radio 
Radio &Television Servicing B e' E .Te Practical Electronics 

Electronics Engineering SCHOOL OF Automation 
ELECTRONICS 

POST COUPON NOW ! 

le 

I 

SUBJECT OR EXAM 
THAT INTERESTS ME 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

ADDRESS.. ..... -. .. .......... ...... -, I 
.....,...,.,................,.,.M,..,.. .,,., 

(5.,121) 11 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1960 PRACTICAL WIRELESS 375 

CONVERT THAT TV TO ITV 
With our COSSOR TURRET TUNER 2132 

2 -valve cascode R.F. amp, using one 7 an 7 -valve 1 freq. 
charger 8A8, output from converter, sound 10.1 Mc /s, 
vision 13.6 Mc /s. Fitted with aerial panel, fine tuning control. 
Brand new in carton with full instructions and circuit. List 
price 7 gns. Our price 37/6d. P. & P. 2/ -. 
Suitable for use in sets made by 
COSSOR, ARGOSY, BAIRD, DECCA, MURPHY, PETO 
SCOTT, PHILIPS, PHILCO, REGENTONE, R.G.D. 
and STELLA. 
Both London and Birmingham channels available. 

£7.19.6 

£7.19.6 
P. & P. 3/6 

A printed circuit, 5in. 
speakers are features of this 
battery portable. An internal 
ferrite rod aerial for L and 
M Bands. A polythene 
wrapper provided to protect 
receiver. Width 10in., height 
6 }in., depth 51in. 

P. & P. 
3/6 

This extremely sensitive battery operated 

set has a printed circuit and 5in. speaker. 

A frame aerial fitted in the lid 
gives high quality listening on 

L and M Bands. 

CARTRIDGES 
Collaro Studio O .. 18/- 

Collaro Studio P .. 18/- 

B.S.R. .. .. 18/- 

RECTIFIERS 
Westinghouse 
14A86 
14A97 
14A100 .. 

Contact Cooled 
14RA1282 
14RA1283 22/6 

17/6 
23/6 
24/- 

18/6, 

Sentercel 
RM1 
RM2 
RM3 
RM4 
RM5 

5/9 
7/6 
9/- 

17/- 
22/- 

17" TUBE BARGAIN 
by well -known manufacturer 

Type CME /1702 90^ (secofids) 
with line EHT Transformer, 
Scanning Coil, COMPLETE 
and Frame £6.19.6 Output Trans- 
former. P. & P. IO /- 

MICROPHONES 
Acos Crystal Stick mike, type 
MIC39 /1. Complete with cable 
39/6. 
Type 40 Mike, hand or table 
mike 25/6. P. & P. 2/ -. 

BUILD IT YOURSELF ! ! 

THE FAMOUS COSSOR 
(Traveller's Friend) Transistorised 

£7.19.6 
POCKET 
RECEIVER 

in leatherette case 

This set can be built for £7.19.6. Size 6 x 31 x )gin. Weight 
17 ozs. This set covers medium waveband 190/500 metres 
intermediate frequency. 470 kc /s using 4 transistors (Ediswan) 
and 2 diodes on a printed circuit board, plus a 2 }in. moving 
coil speaker. Instruction book with point to point wiring 
diagram, 2/6 each. Batteries, PP4 (Ever Ready) 2/- each. 
P. & P. 2/-. 

ALL PARTS CAN BE SOLD SEPARATELY 

P. & P. 3/6 

AUTO CHANGERS 
COLLARO CONQUEST 

£7.19.6 
B.S.R. UA8 £6.19.6 
GARRARD RC.120 £9.7.6 
GARRARD RC121 £10.19.6 
B.S.R. UA12 £8.19.6 
COLLARO JUNIOR 
4 -SPEED SINGLE PLAY 

£3.15.0 

COSSOR RECORD 
PLAYER KIT 

We can now supply the 
following parts to 
build this unit; 
I) Player Case. 

2) Garrard Motor (BA.1). 

3) Knob, Plugs, etc. 

YOUR EXISTING RADIOGRAM OR 
RECORD PLAYER CHANGED TO STEREO 

BY OUR STEREO ADAPTOR 

TECH.: DATA 2 VALVES £2.19.6 
EF80,: EL84 P. & P. 2/6 

Switch control for Stereo and Mono dual volume and 
tone control. Output 3 ohms suitable for use with ACOS 
GC/71-0P73 and GARRARD OCIO. 

Complete with wiring diagram. 

TAPE DECKS 
1) B.S.R. Monardeck s.s. .. .. £9.19.6 
2) Collaro Studio push /b. controls, 3 motors, 

.3 £12.19.6 speeds 
Tape amplifier for above deck .. £9.9.0. P. & P. 5/ -. 

MAINS TRANSFORMERS 

M.T.1 250/250 80 mA, 19/6 
M.T.2 350/350 80 mA, 19/6 
M.T.3 0/30 volts tapped, 19/6 
M.T.4 150 watt Auto 

Transformer, 19/6 
M.T.5 Battery Charger 

4 amp., 19/6 
M.T.5a Battery - Charger 

1 } amp., 16/6 

STANDARD 
ELECTROLYTICS 

8 !eF x 450 volts 
8 x 8 x 450 volts 
16 mf. x 450 volts 
16 x 16 x 450 volt 
32 µF x 450 volt 
32 x 32 x 450 volt 

1/8 
2/4 
2/3 
3/6 

.. 3/6 

.. 5/6 

SPEAKERS 

34" Speaker 

6r 
6'x4" 
8'xS" 
10'x6 " 
12' 

17/6 
15/- 
16/6 
17/6 
15/- 
19/6 
25/- 

32/6 

TRANSISTORS 
PMP Junction Type Audio 
Yellow /Green Spot, price 5/- 

K.F. Transistor, Yellow/ 
Red Spot, price 8/6 

Crystal Diodes GEX00, price 
1/- each. 9/- per dozen. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9. TEL.:CUNNINGHAM 9,530 

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses I8B & 36 pass the t.00r. 
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 

AC/P 7/6 
ACEPEN 6/6 
ATP4 3'6 
AZI 10'- 
AZ3I 
AZ41 13, 11 

1336 I0'- 
CBL31 233 
CCH35 233 
CL4 12,!6 
CL33 19/3 
CY3I 16/7 
CYI 18!7 
CV73 4/. 
C36A 6'6 
D42 46 
DAF96 8 - 
DF96 8'- 
DH63 7 6 
DH101 
DK96 8/- 
DL63 9/. 
DL-132 10/6 
DL96 8/- 
DM70 7/6 
DN4I 12/6 
EA50 1/6 
EABC80 9/- 
EAF42 9/6 
EB34 2/- 
EB41 8/6 
EB9I 4/- 
EBC33 6,/9 
EBC41 8/9 
EBC8I 1174 
EBC90 12/7 
EBC9I 12,77 
EBF80 9/9 
EBF89 9/6 
EBL2I 23/3 
EBL3I 23/3 
ECC4O 23/3 
ECC81 8/- 
ECC82 7/6 
ECC83 9/- 
ECC84 10/- 
ECC85 916 
ECF80 12/- 

ECF82 13/. 
ECH3 26/6 
ECH21 23/3 
ECH35 23/3 
ECH42 9/6 
ECH8I 9/- 
ECH83 13/ I 1 

ECL80 9/6 
ECL82 10/6 
ECL83 19/3 
EF9 23/3 
EF22 8/6 
EF36 1/- 
EF37A 15/- 
E939 5/9 
EF40 13/6 
85A2 10/- 
EF41 9/9 
EF42 11/- 
EF50 4/- 
EFSOSYL 7/- 
EF54 6/. 
EFSS 10/- 
EF80 7/- 
EF8S 7/- 
EF86 12/6 
EF89 8/9 
EF9I 5/9 
EF9 I (BVA) 

EF92 6%- 
EF97 13/3 
EF98 13/3 
EK32 7/- 
EL32 4 6 
EL33 14 - 
EL34 15 - 
EL38 26 6 
EL4I 9 - 
EL42 106 
EL81 16'7 
EL83 19/11 

EL9Ì 4/- 
EM34 9/6 
EM80 9/6 
EM81 10/6 
EY51 9/6 

EYBI 9/6 
EY86 10/- 
EZ35 16/7 
EZ40 7/6 
EZ4I 7/6 
E 28 7/. 
EZ8I 7/. 
EZ90 7/6 
E1148 2/- 
FW4/500 

I0/- 
GZ32 11/6 
H30 5/- 
H63 10/- 
HL23DD 8/6 
HL22 6/6 
K4ON 9/- 
KF35 8/6 
KK32 21/11 
KLL32 24/7 
KT2 5/- 
K124 S/- 
KT32 14/. 
KT33C 8/6 
KT36 29/10 
KT61 13/6 
1(163 7/6 
KT66 17/6 
KT74 6/6 
KT76 6/6 
1(188 22/6 
KTI01 9/- 
KTW61 6/6 
KTW63 7/6 
KTZ4I 3/6 
MH41 6/- 
MHL4 7/6 
M14 8/6 
MS4B 10/. 
MSP4/5 7/6 
MSP4/7 7/6 
MSP4I 6/. 
MX40 12/6 
N37 19/II 
N78 19/11 
N 147 14((6 
N339 1776 
OZ4 5/6 
P61 3/6 
PABC80 

13/II 
PCC84 8/6 
PCC85 11/6 
PCC88 23/11 
PCC89 19/11 
PCF80 8'9 

PCF82 1 1 / 6 
PCF84 16/7 
PCL82 11/6 
PCL83 13/6 
PL38 26/6 
PCL84 13/6 
PL36 14/6 
PL81 11/- 
PL82 8/6 
PL83 9/6 
PL84 12/7 
PL820 18/7 
PX25 12/6 
PY31 16/7 
PY32 I7/11 
PY80 S/6 
PY81 8/6 
PY82 7/- 
PY83 8/6 
PZ30 19/11 
PEN4DD 

PEN4VA2.6/6 
10/- 

PEN25 6/- 
PEN45 10/. 
PEN46 7/- 
PEN383 23/3 
PEN220A 4/- 
PEN45DD 

26/6 
PENA4 12/6 
P111211 8/. 

SQ41 3 PI - 
SP6I 
SP4/5 10 
SP4/7 10/6 
TP25 10/- 
U10 9/6 
U14 8/6 
U16 12/6 
U22 8/- 
U25 I5/- 
U26 10/- 
U37 26/6 
U45 15/- 

U8Ì 8/- 
U82 8/- 
U101 8/- 
U339 12/- 
U403 16/7 
U404 I l'4 
U801 29 10 

UABC80 
I01- 

UAF42 9/6 
UB41 9/- 
UBC41 8/6 
UBC8I 11/4 
UBF80 9/6 
U BF89 13/11 
U8121 23/3 
UC92 13/3 
UCC84 

10/11 
UCC85 9/6 
UCF80 16/7 
UCH21 23/3 
UCH42 9/6 
UCH81 10/6 
UCL82 11/6 
UCL83 13/6 
UF4I 9/- 
UF42 17/3 
UF80 13/11 
UF85 9/- 
UF86 I7/II 
UF89 9/. 
UL41 
1.1144 
UL46 
1.1184 
UU6 
UUB 
UYIN 
UY4I 
UY85 
VPI3C 
VP133 IS/- 
VR22(PM2A) 

VP23 6/6 
VP4I 8/6 
VR 105/30 

VRII6 4/. 
V R 150/30 

76 
VU120A 3j6 
VU39(MU 

12/14) 8/9 
VUIII 2/6 
W21 10/- 
W76 7/6 
W77 8/6 
W 101 8/. 
W729 10/6 
W61 6/. 
W61/M) 8'- 

10/- 
26/6 
26/6 

91- 
10/- 

26/6 
12/6 
7/6 
7/- 
3/6 

X22 12/6t 
X4IM 12/6 
XIOIM 8/- 
Y63 7/6 
Z21 (4 pin) 

8%6 
Z309 7/6 
Z359 7/6 
A3 3/6 
A7GT 12/6 
C2 11/6 
C5GT 12/6 
05 9/6 
D6 10/6 
H5GT 9/- 

LDS 3/6 
NS 10/6 

S4 10/6 
55 6/6 
T4 5/6 

2C26 1/6 
3A5 12/6 
3A8GT 6)- 

3Q4 7/6 
3Q5GT 9/6 
354 7/6 
3V4 8/-" 
4D1 3/. 
5R4GY 9/6 
5U4G 6/6 
5V4 11/6 
5Y3G 8/- 
5Y3GT 7/6 
5Z4G 9/- 
5Z4M 10/- 
6A7 10/- 
6A8G 9/- 
6AC7 4/- 
6AG5 5/6 
6AKS S/- 
6ALS 4I- 
6AM5 7/6 
6AM6 4/- 
6AQ5 7/6 
6AT6 8/6 
6AU6 
6B8G 1011- 
6BA6 7/6 
6BE6 7/6 
6BH6 9/- 
6816 9/- 
6BR7 12/6 
613016 9/6 

6BW7 7/- 
6C4 4/6 
6C5GT 6/6 
6C6 5/. 
6C9 17/3 
6C31 7/6 
6CD6G 

29/10 

6CH6 8/6 
6F6G 7/- 
696M 7/6 
691 14/. 
6913 14/- 
6914 26/6 
6915 14/. 
6918 15/3 
6F23 18/7 
6f33 7/6 
6H6 2/6 
6H6GT 2/6 
615G 3/6 
615GT 5/- 
615M 6/6 
616 5/6 
6J7G 6/6 
6K7G 4/- 
6K7M 6/9 
6K8G 6/6 
6K6GT 7/- 
6K7GT 5/9 
6K8GT 10/- 
61(25 19/11 
6L6G 8/- 
6L6M 9/6 
6L7G 7/6 
611 2313 
6118 116 
6119 13 6 
61D20 IS 11 

6N7GT 17/6 
6P1 19/3 
6P26 19/11 
6P28 26/6 
6Q7G 7/6 
6Q7GT 9/6 
6SA7GT 8/- 
6SG7 7/6 
6SH7 4/6 
6517 8/6 
6SK7 6/- 
6SL7GT 8/- 
6SN7GT 7/6 
6SQ7 9/3 
6U4GT 12'- 

6USG 8;6 
6u7G 8,6 
6V6G 6. 
6V6GT 7 9 
6X4 7 6 
6X5G 7- 
6XSGT 7- 
6/3012 12 6 
786 10 6 
7B7 86 
788 6 

8- 
7C6 81- 
706 13/6 
71-17 8/- 
7Q7 

9/6 
7Y4 8/6 
8D2 9 
902 36 
0C I 17/3 
0C2 17/6 
OD2 12/- 
OF! 12/6 
OF3 23!3 
OF9 1S/3 
0918 15/3 
OLI I5/II 
OLD I 1 12/- 
0112 13/3 
OPI 15/- 
0P14 19/3 
2A6 S/- 
2AH8 12/- 
2AT6 9/- 
2AT7 7/6 
2AU6 8/- 
2AU7 8/- 
2AX7 8/- 
2BA6 9/- 
28E6 9/- 

2Ñ6 3/6 
215GT 3/. 
217GT IO/6 
2K7GT 6/6 
2K8GT 13/6 
2K8M 13/- 
2Q7GT 6/6 
2SG7 7/6 
2SH7 `/- 
25.17 6/- 
2SK7 6/- 
2517 8/- 
2SN7GT 

10/. 

1457 17 - 

15D2 7 9 

19AQ5 9 9 

2001 15 3 
20F2 26 6 

2011 I6 6 
20P1 26 6 

20P3 23 3 

20P5 23 3 

25A6G 10 6 
25L6GT 10 - 

25Z4 9 6 
25Z5 8 - 

25Z6 10 - 
27SU 19 11 

30C1 10 6 

30F5 10 6 
30FL1 10 6 
3011 19 11 

30L15 23 3 

30P4 15 

12 6 
30P16 9 6 

30PLI 12 6 

30PL132I 11 

3516GT 10:- 
25Y5 9/9 
35W4 7/6 
35Z4GT 8/- 
42 
35Z3 16/7 
35ZSGT 9/- 
5005 11/6 
50CD6G 

29/10 
SOL6GT 8/6 
75 10/6 
77 6/- 
78 7,/6 

86 
42BT 3/ 1 6 
18SBT 33/2 
210DDT 4/6 
2IOVPT 3¡6 
83 10/- 
301 10/6 
302 10/6 
304 10/6 
305 10/6 
306 10/6 
807 616 
954 2/. 
955 4/- 
956 3 6 
5763 9 - 

Semi air spaced co -axial cable. 
6d. yd. 2 gang condensers AM/ 
FM type, 3/9 each. High 
resistance Headphones, 4.000 
ohms, 13/6 pair. 2 mfd paper 
block condensers for X over, 
9d. each. 1,200ft. reels of 
recording tape, 21/- each. 
Golden 8 x Sin. loudspeaker 
units. 25/6 each. Aces GT54 
pick -up arm with cartridge, 
27/6 each. Weller 100 watt 
soldering gun, 75/-. Line cord 
3 -way, 0.3 amp or 0.2 amp, 
1/9 yd. JB "00" 2 gang conden- 
sers for Transistor kits, 9/6 
each. Rola C25 21in. loud- 
speaker, 26/8 each. Telescopic 
car radio aerials, wing fixing, 
25/6 each. Solon 625 instrument 
iron. 25 watts, 24/- each. Wave 
charger switches 2P6W or 
IPI2W, 3/- each. 

ACOS MICROPHONES 
Acos Mic 39 I Crystal stick 
Microphone for use as a hand, 
desk or floor stand unit. 
List price £3.3.0, Our Price 
39/6. Post 1/6. Table stand 7/6. 
Floor stand adaptor, 12/6. 
Acos Mie 40 as supplied with 
most modern tape recorders 
with folding rest and Oft. lead 
Listed £1.15.0, Our Price 19/6. 

AUTOMATIC RECORD 
CHANGER UNITS 

B.S.R. "Monarch" UA8, 4- 
speed unit with B.S.R. Ful -Fi 
cartridge, 66.19.6. 
B.S.R. "Monarch" UA8, as 
above but fitted with B.S.R. 
Ful -Fi STEREO cartridge, 
67.19.6. 

SINGLE RECORD 
PLAYERS 

Collaro Junior, 4 -speed turn- 
table and pick -up complete 
with crystal cartridge and 
sapphire styli 75/-, 
E.M.I. Single Player, 4- speeds 
with automatic stop. Fitted 
with Acos STEREO turn-over 
cartridge £6.I ".6. 
Collaro "Conquest ", 4 -speed 
fully mixing changer complete 
with studio "0" cartridge, 
67.19.6 
G d RCI20 4D Mk.2 
4 -speed unit with manual 
control to enable records to be 
played singly fitted GC2 car- 
tridge. 18.19,6. 
G d RCI2I 4D, 4 -speed 
unit with plug in pick -up head 
610.19.6. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TELEVISION TUBES 
REGUN NED 
12 MONTHS' 
GUARANTEE 

MW31/74, 65.10.0; CRMI5213, 
E6; MW36/24,E5.10.0; CRM 141 
65.10.0; CRM 123, (5,10.0; MW 
43/69, E6; CRM171, L6. Carr- 
'age and insurance I0'- extra. 
Allowance on old tube if 
returned. 

CATALOGUE 
Our 1961 catalogue is now 
available, please send I - in 
stamps for your copy. Trade 
catalogue also available, 
please attach your business 
letter heading. 

TERMS: Cash with order or 
C.O.D. Postage and Packing 
charges extra; as follows: Orders 
value 10 - add I -; 20 - add I 6; 
40 - add 2 -; E5 add 3 unless 
otherwise stated. Minimum 
C.O.D. fee and postage 3 -. 
For full terms of business see 
inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 
S p.m. Mon. to Friday; Saturday 
10 a.m. to 1 p.m. 
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A REVOLUTIONARY NEW 6R/T7S11 ONVENT/ON 
* Plays at 7-f 

per sec. or 3 
other speeds 

* Records direct 
from radio or 
microphone 

* Erase and 
fast rewind 

Ready to record. 
Complete with 
600ft of twin - 

track tape. 

11 G N S. 
Special moving 
c o i l microphone 

extra. 

EASY TERMS 

Instantly turns any gramophone 
into a first -class Tape-Recorder 
and back into a record -player in a moment! 

Gramdeck is completely new ... a revolutionary 
and ingenious invention that instantly turns your 
gramophone into a tape -recorder and back into a 
gramophone at will! Slip the Gramdeck on to 
your turntable and you have the finest tape - 
recorder you've ever- heard! Lift it off ... your 
gramophone is ready to play records again. 
There are no motors or valves to go wrong -and 
you get a quality that has to be heard to 
be believed! Everyone is praising the 
Gramdeck. 
"The quality is at least equal to that 
obtained from a good microgroove disc," 
says a leading professional journal. 
"Ingenious- simple . why on earth did no one 
think of it before I" -THE TAPE RECORDER. 
"A British challenge to Continental tape recording 
firms. " -DA/L Y EXPRESS. 
"Quality ..f reproduction excellent . . . real hi -fi 
results . . potential is tremendous . both de- 
signer and manufacturer should be congratulated." 
-BRITISH RADIO & TV RETAILERS RE- 
VIEW. 
"Better than many so-called hi -fi recorders . 

robust ... carefully designed ... excellent value." - 
AMATEUR CINE WORLD. 

WORKS FROM ANY RECORD - 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a wonder- 
ful depth and breadth of tone. Because it uses 
equipment that is already in your gramophone it 

f only costs a fraction of the high -quality tape- 
recorder you would normally require. Full 
details, specifications, photographs, easy terms, 
etc., are given in the Gramdeck Book. Send 
for your FREE copy, today. 

MADE BY THE FIRM THAT MAKES RADAR 
RUNS FOR VISCOUNTS & BRITANNIAS 

Gramdeck 
GRAMOPHONE TAPE RECORDER 

PIGH QUALITY TAPE - RECORDING FOR EVERY HOME 

l would like to know how to turn my gramo- 
phone into a first -class tape- recorder ... please . 
send me the Gramdeck Book -FREE and without 
obligation. 

(Write if you prefer not to cut page) 

a 
I 

ADDRESS 

Gramdeck (Dept. PA!812) 29 Wright's Lane 
Kensington, London W.8 e 

NAME 

GRAMDECK TURNS A TURNTABLE INTO A TAPE- RECORDER 
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HOME RADIO 

196 

A.C. or Universal Mains. Five 
valve octal superhet. 3 waveband 
receiver. In attractive wooden 
cabinet. 91 x 18} x 114in. Carr. 
and Ins. 4/6. 

TV TUBES 

12 Months' GUARANTEE 
21" TUBE £8.10.0 
17" TUBE £7.10.0 

LIST 
PRICE 

29 gras. 

PRACTICAL WIRELESS 

NOW 
ONLY 

Famous GNS. 

Manufacturer Unrepeatable Value 
COMPLETE TAPE RECORDER 

Huge fh to at 
izB 

atiullystyled rexine covered cabinets, Red, Grey, Black. Storage space for 4 tapes, Mika, Lead. Incorpora- ting the new B.S.R. Tape Deck. LOOK AT THESE EXPENSIVE FEATURES. Controls. Record /Playback switch and rewind with interlocking device to prevent accidental erasure. Tone and volume controls. Superimpose and electronic eye. Ample power output, 3.5 watts. Small overall size, 141 x 144 x 7 }in. Lightweight, only 21 lbs. Playing time If hours. 54in. standard tape. Microphone, 27/6 extra. Tapes 19'9. Terms. Carr. and Ins., 12 ;6. 

September, 1960 

SUPER CHASSIS 

REPLACEMENT, REBUILT 

12" 14" 15" TUBES 
66.10.0 

Carr. & Ins. 15/6 

TERMS AVAILABLE OVER 20 WEEKS 

i 

£2 
fl 

ALLOWED ON 
OLD TUBE 
ALLOWED ON 
OLD TUBE 

17" TVs complete 19 ens. 
CASH OR TERMS OVER 20 WEEKS (no interest charged). Initial payment ¿1.0.7 and 19 weekly payments of 19/II. 

Carr. & Ins. 30, -. 
ITV /BBC. Beautifully styled polished cabinets. These are table 
models with the option of contemporary legs fitted (2 gna extra). I7in. rectangular tube guaranteed for 12 months. Valves and Chassis 
guaranteed for 3 months (chassis salvaged but reconditioned). 

Where possible personal collection is advised. 

3/I I 
per 

week 

On the initial payment of 5 /1, 
plus carriage of Sib, this chassis 
will be despatched. Balance at 
3 /II for 19 weeks. 5 -valve 
superhet chassis including Bin. 
P.M. speaker and valves. Four 
control knobs (tone, volume, 
tuning, w /change switch). Four 
wavebands with position for 
gram. p.u. and extension speaker, 
A.C. Ins. & Carr. 5,6. Cash 
price 79/6. 

RECORD 
PLAYER 
CABINET 

59/6 CASH OR 4/ I Initial Payment 

Balance at 2'I1 a week 
or 19 weeks. Made by a famous 
manufacturer. In polka dot cloth 
with clipped lid and carrying 
handle. Size 16 x 144 x 84in. deep. 
Carr. & Ins. 4.6. Will take B.S.R. 
Monarch 4 -speed Auto -changer, 
7in. x 4in. Elliptical speaker and 
our Mk. D.2 Portable Amplifier. 

EXTENSION SPEAKERS 

R. P.2 

19/9 
Excellent Elm. P.M. Speakers fitted in polished 
oak cabinets. Complete. Standard matching 
to any receiver (2- 5ohms). Switch and flex 
included. Relay your favourite radio pro- 
gramme to wherever you are. Carr. & Ins. 3/9. 

ELLIPTICAL SPEAKERS 
7" x 4" and Se x 3" 

AMPLIFIERS 
ALL PORTABLE 

MK. D.I 
12 MONTHS' GUARANTEE 

59'8 
Brand new. Latest design with printed circuit. 
Dimensions 7 x 24 x 5in. A.C. only. Mains isolated 
3 watts output. Incorporating EL84 as high gain 
output valve. Volume and tone controls. Knobs 
2/6 extra. P. & P. 3;6. 
MK. D.3 896 
As above but with 3 controls, incorporating a 
special tone correction circuit for extra base and 
cop boost, giving a tone of reproduction seldom 
heard on a very expensive amplifier. Must be heard 
to be appreciated. Knobs 36 extra. P. & P. 3 6. 
MK. 13.5 38/6 
Simple circuit employing ECL80 triode pentode 
output valve giving 2 -3 watts output. A.C. only. 
Mains isolated. Single control for volume and 
on /off switch with knob. P. & P. 3.6. 

Tape Recorder Amplifier £7.19.6 
Compact, well designed 5 -valve amplifier. Output 
3.5 watts. Valve line up- ECC83. Double triode 
first audio amplifiers. ECL82 Triode pentode 
further audio amplifier and output valve. 6BW6 
Dias and erase oscillator. EM84 Record level 
indicator. EZBO H.T. rectifier. Input for mike, 
radio and gram. Controls: Record Playback 
volume and On /Off Playback tone. Dia.: 8} x 3 
x 4$in. Ins. and carr. 4,6. Terms. Knobs, 2/6 per 
set. Beautiful perspex dial plate. 3'6. Completed 
with sockets for Mike. Radio and superimpose 
switch. 

15/9 
Carr. & ins. 2/9 

NO DEPOSIT - INTEREST FREE - 20 or 36 weeks to pay 

DE LUXE TAPE only 
RECORDER 29/9 CABINET 
Beautifully made Tape Recording Cabinet. Size 
13 x 10# x 7ins. Covered in two tone rexine Cloth. 
Stylish design. Carrying handle and detachable 
lid with lock and key. Easily adapted to Record 
Player Cabinet. Exceptional value at this very 
tow price. Post and Packing 4 6. 

RECORD PLAYER CABINET R.P.9 19 6 
Exceptional offer -a Lightweight Portable Record Player Cabinet, by famous 
manufacturer. Size 144 x 1l'r x 6in. Colours -Cream and Rust. Complete with 
moulded deck board of attractive design. Takes a B.S.R. TU9 single player. 2 control 
amplifier and a Sin. round speaker. P. & P. 4'6. 

RONETTE HI -FI CRYSTAL CARTRIDGE 17/9 
Complete with both LP and Standard stylus. Replaces Studio O, B.S.R. Ful Fi stan- 
dard mounting assembly which will fit almost all types of pick -up heads. P. & P. 9d. 

DUKE & CO. (London) LTD. 
621,3 ROMFORD ROAD, MANOR PARK. E.I2. 

SEND FOR A FREE CATALOGUE 
ILF 6001 3 
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Increases your 
earnings for 
years to come! 

PRACTICAL WIRELESS 379 

` -_. \ w... > ycsara. ...aa '%V, 

, JIOAN W10 
TLF{7' 1'ffEVI 

SE7IVICIiV : ERVICIIV 

6 PACKED VOLUMES 

SERVICING DATA FOR OVER 

2,300 POPULAR MODELS 

MORE THAN 

3,800 Circuit & Component 
Layout Diagrams 

OVER 3,750 PAGES 

2 YEARS' FREE POSTAL 
ADVISORY SERVICE 

NEWNES 

Radio & TV Servicing 
This New Edition of Newnes Complete Library of Servicing 
Data is exactly suited to your needs. Here in six packed 
volumes are all the circuits, component and layout diagrams 
you must have for speedy, efficient repair work, tuning and 
general maintenance -over 2,300 models pre -1954 right up 
to 1960. All the famous makes below are included - 
everything you want for years to come. If you've never 
seen previous editions be sure to see this one. 

TELEVISION, RADIO, RECORD REPRODUCERS, 
TAPE RECORDERS 

ALL THESE POPULAR MAKES 
Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner, Beethoven, 
Berec, Brayhead, Bush, Capitol, Champion, Channel, Collaro, Cossor, 

Cyldon, Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, 
Ekco, Elizabethan, E.M.I., Emerson, English Electric, Ever Ready, 

Ferguson, Ferranti, G.E.C., Grundig, H.M.V., Invicta, K -B., 
McCarthy, McMichael, Marconiphone, Masteradio, 
Motorola, Murphy, Pageant. Pam, Perdlo, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Pye, Pye Telecom- 
munications, Radiomobile, Rainbow, Raymond, Regen. 

tone, R.G.D., Robert's Radio, Sobel', Spencer -West, 
Stella, Strad, Ultra, Valradio, Vidor, Walter, Webcor. 
Plus important data on Valve and Picture Tube Bases 

and Equivalents. B.B.C. and European Broadcasting 
Stations. TV and VHF FM Channels and Stations. 
Aerial installations, Interference Suppression, Servicing 
equipment, Battery equivalents. Colour codes, etc. 

DON'T MISS THIS GREAT 
FREE EXAMINATION OFFER 

The complete set is yours, carriage 
paid, to examine without obligation. 
Prove its amazing value as a source 
of income for years to come! Simply 
complete the coupon and post to -day 
in 2d. stamped unsealed envelope. 

GEORGE NEWNES LTD., 15 -17 Long Acre. London W.C.2 
Send me Newnes RADIO AND TELEVISION SERVICING without 
obligation to purchase. I will return it in 8 days or send I I /- deposit 8 days 

after delivery. then twenty monthly subscriptionsof I1 I- paying Ell 11s.Od. 

in all. Cash price in 8 days is £11. 

Name............................_................_.........._.._........ ..._...__._..__....._..._..._. _. ...__.._................_...._ 

Address...._... ._._._..__...._........__...... _........_....-- --.._...._.........._...._...._ __.. 
_ ................. .............................._ 

Tiek(Onaterr eppliceble 

Occupation. ..__.__..___..._ ___..____....___..._ .__......._.._ 

YourSignature ......................................._........ .........__._...__.....__...... 

(Or Parent Signs if you are under 211 RV. I I I 

HoweOWNER 

Householder 

Living With Parents 

Lodging Address i 
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LONDON'S NEW WALK -AROUND 

PRACTICAL WIRELESS September, 1960 

"Service with a smile" SHOP ! 

ALSO 24 HOURS MAIL -ORDER DESPATCH SERVICE 

-rtaa.9 
,,,,,`,,,,..,.»,,,... 

Only £5.10.0 Build this beautiful 
!Symphony" 

radio for only 45.10.0. 
sturdy. ex- ceptionally 
well finished 
cabinet with horizontal 

_dial. Covers 
all medium and long waves. Good selec- tivity and very good quality reproduction. 
For A.C. mains 200.'2,50 volts. All high quality parts, gold insert knobs etc. No 
knowledge needed -our SIMPLE CON- 
STRUCTION ENVELOPE makes It as easy 
as A. B, C. All our parts tested. CAN BE 
BUILT FOR ONLY £5.10.0 including con- 
struction envelope and everything down to the last nut and bolt. Post and packing 4/- 
extra. C.O.D. 2/6 extra. (Parts sold separ- 
ately. Components price list 

Only 610.19.6 
Build this 7- transistor 

' Majorca " 
s u pe rh et 
portablesxtth 
Car Radio 
aerial attach- 
ment. A very 
high quality 

giving g 
exceptionally 
good tone Posh -pWl 
output. Can be built for only £10.19.6 in- 
cluding SI%IPLl. CONS'rltU('TION EN- 
'ELOPE. makes construction as easy as A. 

B. C. Everythine down to the last nut and 
bolt. Post and packing 3,6 extra. C.O.D. 2/6 
extra. (Parts sold 
separately. Compo- 
nents price list 1 / -., 

Only £9.17.6 BRAND NEW! the latest 
4 -speed Autochanger. 13.S.R. ÚA14, as illus- 
trated, few only. Our Price 21117.8. BItANI) NEW! the B.S.R. 9 -speed Auto - 
changer. UA6, few only left. Our Price 
66.19.6. P. & P. 3.6. 
BRAND NEW! the COLLARO Junior 
4 -speed record player. Our Price 75. -, 
P. & P. 3f6. 
BRAND NEW! COLLARO "Conquest ", 
4 -speed Autochanger. Our Price 67.19.6. 
P. & P. 3/6. 

ROBERTS ELECTRONICS 
OF LONDON (Dept. PWIÌ 

Only 35 
I I Coro - 

i" 2 -tran- 
radio. is 

very sensitive -ideal tor.. 
(Brice. Bed- 
room, Holi- 
days, etc. Fits 
in the palm of 
your hand. ' - -- 
Months' and months' listening on a 7c. battery. Can he built for only 35/ -, includ- ing everything down to the last nut and bolt 
t ELOÌ E SIMPLE 

ke it easy as A. R C. Post and packing 2/- extra. (C.O.D. 2/6 extra.) (Par s sold separately. Components price list 1/ -). 

ONI.Y 97,6 
The famous "C'aby" TEST- 
METER. We recommend 
these multi -range meters 
as being accurate and well 

r made. Ranges cover A.C. 
D.C. and resistance. New 
in box with test prods and 
Instructional booklet. 
Our Price 97/6. P. & P. 2,6. 

396 IIARROW ROAD. LONDON. W.6' 
Telephone CUNningham 0623 
Open 9.30 a.m. until 6 Pm. including Saturdays. 
!We don't close for lunch) 

COME AND LOOK AROUND -NO OBLR..s l ius. \SE ALSO OPERATE 24 HOURS MAIL-ORDER SERVICE. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

offers training in 

RADIO 

TELEVISION 

AND ELECTRONICS 

(a) Full -time One Year Course in Radio and 
Television. College course in basic principles 
for prospective servicing engineers. 
"The next course commences on 6th Septem- 
ber, 1960, and enrolments are now being 
accepted. Following course commences 3rd 
January, 1961." 

(b) Home -Study Courses in Radio, Television 
and Telecommunications Engineering up to 
City and Guilds Final Certificate. Some 
courses include constructional kits and prac- 
tical exercises. 
(c) Kits -of -parts with full constructional in- 
structions. 
For details of the above, write to: 

The Principal, PC /11, 

THE PEMBRIDGE COLLEGE 
OF ELECTRONICS 

34a Hereford Road, London, W.2 

P!"11 
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EASY AS A.B.C. TO BUILD 
The new, exciting De 
Luxe 37/6 Luxe "Gold Star" Poc- 
ket Radio In beautilul 
moulded plastic case - 
This model is a highly sensitive, self- 
contained set covering all medium 
waves. Uses modern miniature 
"button- base" valve and specially 
designed high efficiency coil. Excep- 
tionally easy to build from our step - 
by- step plans -the case is supplied 
ready drilled! Size of radio only 4l in. x 

21in. x 1lin.! -and bat - 
' teri es fit 

Inside. We 
can supply 
all parts in- 
cluding case, 
detachable 
aerial, In- struction 
book, wire, 
screws, etc., 
for only 37'5, 
plus 2/6 Post 
and Pack- 
ing. C.O.D. 

2- extra. (Parts sold separately, 
priced parts list 1/5.1 

Our engineei cave designed a novel Wrist- 
watch Radio using latest Transistor Tech- 
niques. Size only 11in. x lin. x tin. 1 ! !- 

Feather- weight" -yet gives clear, crisp, 
personal -phone reception over all medium 
waves. Tiny battery inside lasts months - 
costs 5d. No snags. anyone can build it in an 
hour or two using our pictorial step -by -step 
simple plans. All parts supplied (including 
case and strap) for only 29/6 (add 2/6 Post, etc.). 

priced 
(All 

parts list 1 /5)í Set 
sold separately. 

ndNow! 

Can Be limit 
for 47/5. Build 
this excep- 
tionally sen- 
sitive high 
efficiency per- 
sonal phone 
radio- Uses 
unique assem- 
bly system 
and can be 
built by any- 
one without 
any radio 

47/6 knowledge whatever in 45 

minutes. Handsome black- 
crackle steel case with 
specially made black and 
gold dial with stations printed. Size of radio 
only 61ín. x 5ín. x 3ín. Covers s all medium 
and long waves. H.T. consumption only 1 to 
1.5 mA. Ideal for Bedroom, Garden. Holiday, 
etc. BUILD THE "SKY -ROMA" NOW I 

Total building cost -everything down to 
the last nut and bolt. 47/5 (Postage, etc., 
2.,- )-with lull set of clear, easy-to -follow 
plans. (Parts sold separately. Datte 
list an plans 116.) .D. 21xtra. 

The sensational "Silvortone" model! A 
highly compact self- contained minia- 
ture "button- base" valve pocket radio 
at absolute "rockbottom" building 
cost! Covers all the medium waves 
with the very latest circuitry bringing 
in stations from all over Europe -with- 
out fuss. Easy as A.B.C. to assemble, 
using our step -by -step instruction man- 
ual. Size only 411n. x 2í1n. x 1lin. -a 
fascinating little pocket radio We can, 
supply all the parts including beautiful 
two-tone case, detachable aerial, 
instruction book, screws, wire, etc., 
for only 29/6 (plus 21- post and packing). 
C.O.D. 2/- extra. (Parts sold separately. 
priced parts list 1/9.) 

THIS TRANSISTOR 
SET nly 29 /6.BBTheil"Skyy- 29/6 
Scout" Pocket two- 
stage transistor set, size only lin. x 3 t fn. 
X 41ín. Covers all medium waves and 
works entirely off tiny "penlight" 
battery which costs 9d. and fits inside 
case. 

Packing. 

parts 
UD INGI CASE, TRAN- 

SISTOR, 
i 

STEP -BY -STEP PLANS 
FOR ABSOLUTE BEGINNERS riots, 
bolts, etc. (C.O.D. 2/- extra.) Parts sold 
separately, priced parts list and plans 
1/6. VERY SIMPLE TO BUILD. 

This amazing ''l'iny- -Tim" 
I / /6 model -no larger than a match 

box -costs nothing to rum -everI 
No batteries! No Valves! No complete 
electricity! Will never run down or burn out. 
Uses the latest TRANSISTOR TYPE GER- 
MANIUM DIODE. receives local stations any- 
where- without extra aerial. Clear, Crisp Tone. 
No snags, anyone can build it within an hour 
using our step-by -step instruction book etc.. 
for only 17/5. plus 2/- Post and Packing (C.O.D. 
2)- extra). (Parts sold separately, priced parta 
list 1/9.) 

Anyone 

39/6 b ui l d 
t h i s 
beautiful precision 
Pocket Radio In an 
hour or two. No 
knowledge whatever 
needed. Our simple 
pictorial plans take 
you step -by-step! 
Remarkably sensitive 
-covers all medium 

waves. inc. Luxembourg, Home, Light. 
Size only 2in. x 3in, x Min.-Not a Toy! 
But a Real, Personal- phone. Valve 

ÓODetachable 
FOR BEDROMGARD . otr.. 

IDEAL 

supply ALL parts necessary, together 

39/6. pplans. /6t post 
for the 

and packing. 
price 

2- extra.) BUILD YOURS NOW! (All 
parts sold separately, priced parts list 

1,9.1 Send Today! Money 
refunded if parts re- 
turned intact within i 

days. 

Choice of beautiful 
walnut veneered 
cabinet or ivory 
bakellte This Is the 

107/6 
lowest pos- 
sible price 
consistent 
with high 
quality. No 
radio know- 
ledge what- 
ever needed 

can be 
built by anyone In 2-3 hours, using our 
very simple, easy -to- follow diagrams. 
The terrific new circuit 01 the "Ocean- 
Hopper" covers all medium and long 

and waves, has razor-edge pttone. Price exceptionally good tone also 
includes ready drilled and punched 
chassis, net of simple -to- follow plans - 
in fact everything! Parts tested 
before despatch! Uses standard octal - 
base valves. (Low running costs - 
approximately 18 watts.) Size 12m. x 

gin x Sin. Build this long -range power- 
ful midget NOW. TOTAL BUILDING 
COST INCLUDING PLANS, ETC., 
257/8. (Post and Packing 3ni). Parts 
sold separately. Priced parts list and 
plans L9. C.O.D. 2/- extra. 

45/- 
TWO-TRAN- 
S 

OCKET SET. 
Can Be Built 
for 45/ -. BUILD 
THE "SKY- GNOME" 
VEST-POCKET EST ET 
TWO TRANSIS- 
TOR RADIO 
which gives a 
superb perfor- 
mance and is 
highly sensi- 

THR.EE- TAGE under 
receiver 

7 -Yet it 1s a 
covering as medium waves, work. 

ivg entirely off a "penlight" battery. 
Every part tested before despatch! 
SPECIAL STEP -BY -STEP PLANS FOR 
ABSOLUTE BEGINNERS. Total building 
cost including case, transistors, etc. - 
everything down to the last nut and bolt - 
ONLY 45/- with plans. 
Postage, etc.. 2/ -. (C.O.D. 2,- extra.) (Parts 
sold 
16.)sRUSHelOURiORDER 

list and 

Church Road, Hove, Sussex 
SuppliersetoZSchools..t Universities. Go 

accepted. 
Research Establishments. ishrrie 

Please 
Complete nrange of components and 

stocked. Regret no C.O.D. abroad. DEMONSTRATIONS DAILY AT WORKS. 

Dept. 
PW22 
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Brand 
checked V A 

AC/DD 2/6 
AC/P 4/6 
AC/P1 2/6 
AC5PENDD 

4/- 
AC6/PEN5/. 
AC/SP3 4/6 

AR8 5/. %3/7 
ARDDS 2/. 
ARP3 
ARP4 3/6 
ARPI2 2/9 

ARP3I 5/6 
AV4 5/- 
ARP34 
ATP4 2J9 
ATP7 5/6 

AW3 4/- 
BL63 6/- 
BT45 40/- 
BT9B 40/- 
D41 3/3 
D42 4/3- 
D77 4/3 
DAO 12/6 
DARK 8/- 
DET5 15/. 
DET19 2/6 
bET20 2/6 
DF70 9/- 
DF72 7/6 

DH 6 4/9 
01.71 8/. 

A.C. voits 

new, individually 
and guaranteed 

L V 
DL72 7/6 
DK% 8/- 
DL96 8/- 
E1323 25/. 
E1524 6/6 
EA50 1/6 
EAC9I 4/6 

EB91 
EBC33 6/. 

ECC32 4¡- 
ECC8I 6/6 

ECC83 7' 
ECC84 7/9 

ECL80 9/6 
EF22 7/3 

EF36 3/6 
EF39 4/6 
EF50 2/6 
EF52 S,/- 
EF54 3/6 
EF55 6/- 
EF70 4/- 
EF80 6/9 
EF85 6/10 
EF86 9/- 
EF89 8/9 
EF9I 4/10 
EF92 5/. 
EL32 3/9 

EL4I 8/3 
EL84 8/3 

LS 
EL9I 7/6 
EM4 4/. 
ESU208 8/- 
EY51 8/3 
EY91 3/6 
EZ40 7/- 
EZ80 7/6 

4/5 6 
H 0 5 
H63 3/6 

KF 532 5/- 
KT2 4/-, 

KT33C 
8/. 

KT44 7/. 

KT241 9%- 

KTW62 7/6 

L 0W63 4% 
MH4 3/6 
MLA 4/- 
ML6 6/- 
MPT42 5/3 
MS/PEN 6/- 
N34 8/- 
NRISA 3/. 
MT37 
(4033A) 10/- 
OD3 5/- 
P61 2/6 
PCC84 8/- 
PCC85 8/- 

PEN2O5 4/6 
PEN46 5/6 

PEN65 6/6 
PEN220A 3/- 
PENDO/ 

PL816, II/. 
PL82 8/- 
PL83 9/. 
PM4DX 3/- 
PT25H 7/6 
PY82 8/- 
QP2I 6/- 
QP25 5/3 
QQV06-40 

45/- 
QS75/20 6/9 

QSII08I456/! 
6/9 

QSI50/156/9 

RIO 12/6 

RK34 2/6 
SP2 4/. 

SPI3C 4%6 
SP2IO 4/- 
SP4I 2/6 
SPEI 2/6 
STV280/40 

12/- 
SU2150A4/9 
141 19/- 
TP25 15/- 
TTII 3/- 
U17 5/- 
U18 6/6 
U27 8/. 
U52 5/. 

UL85 76 
V248A 4/- 

V2D338 8/- 
VP/4 3/6 
VR78 4/- 

VRÍ05/307/6 
VRI50/307/3 
VS110 4/. 
VT25 8/- 
VUIII 3/3 
VU120 3/- 
VU133A 3/- 
W31 7/- 

S/_ 
Y66 
Z31 6/- 

ASGT 86 
C5GT 7/6 
D8GT 

7/6 
L4 3/9 

R95 6/9 
S5 6/- 

2A3 8j- 
2A6 7/- 
2C34 2/6 
2D4A 4/- 
2X2 4/. 
3A4 6/- 
3824 3/- 
3E29 

(829B) 60/- 
3Q5GT 9/- 
3V4 7/3 
4A1 4/6 
4D1 2/6 
5WG 5/- 

5Y3GT 6/9 
5Z3 8/6 

5Z4G 
6A6 
6AB7 
6AC7 
6AG5 
6AG7 
6AK5 
6AK7 
6AM5 
6AM6 
6B8 
6B8G 
6C4 
6C5 
6C6G 
6C8G 
6E5 

F6 
6F8G 
6F12 
6G6G 
61-16M 
6HA7 
615 
6JSG 
616 
617 
6K6GT 
6K7G 
6K7GT 
6K8G 
6L5G 
6L6 

61.34 
6N7G 
6N7GT 
6Q7G 

6R7GT 
6SC7G 
6SC7GT 

8/. 6$G7 5/. 39/44 6/. 1625 ó ¡- 
5/- 651-17 5/- 53A 3/- 1626 4/6 5/. 6517 6/9 58 6/. 1629 4/6 
4/3 6517G 6/6 59 6/ 7193 1/9 
4/6 6SK7 5/6 71,4 4/6 6475 5/- 
8/- 6SL7GT 6/9 77 6/- 8010AR 22;6 
6/9 65N7GT 4/6 78 7/. 8013A 10,- 8/- 6SQ7 6/6 80 6/3 8020 6,- 5/- 6SR7 6/6 82 8/- 9001 5/- 

. 6/3 6557 5/- 83V 12/- 9003 5 6 
5/6 65F5 8/- 84 12/6 9004 4 - 
2/6 6V6G 5/6 OSAI 12/- 9006 4. 
4/- 6V6GT 6/- 89 ó/- 
6/- 6X4 5/6 210LF 3/- Cathode 
4/6 6XSGT 6/6 210VPT Ray Tubes 
5/. 7Q7 7/ 7 pin 2/6 3BPI 25 - 5/- 8D2 2/6 217C 17/6 SBPI 35 -6 7/. 
6/6 9OY 8/6 705A 17/6 5FP7 45- 
4/6 2A6 5/- 7158 97/6 VCRX258 
3/- 2AH7 7/- 717A 8/6 (with scan- 2/3 2AT7 6/6 

2ÁU7 6/9 AOIA/B 
1`/- ping coil) 

5,- 3/6 2AX7 7/- 803 22/6 
3/3 2C8 7/6 805 30/- Photo 
4/3 2E1 22/6 807AMER Tubes 
7/6 2H6 2/6 5/3 GLI6 12 6 6/6 215GT 3/6 807BR 3/9 
2/3 2KBGT 9/- 803 8/- Special 
5/3 75C7 4/6 810 60/- Valves 
6/6 25G7 6/6 813 67/6 2131 45 - 6/. 25H7 4/9 815 801- 3A/I481 45 - 9/- 2517 6/- 816 30,'- 31/170/1 135 

4/6 2SL7 
5/. 

88443A 30/. 3J/192í37.10 

6/6 2SR7 6/. 861 15 /- 723AB 52/6 

/3 
7 - SD2 6/. 866A 10 /. 126A 27/6 

6 SR 7/6 872A '35/- ACT25 40/. 
8 - 35T 30/. 954 2/- KR391 45 /- 5/6 35Z4 5/. 956 2/- VX7110 15/. 6/- 35Z4GT 7/- 1619 5/- WL4I7AIS /- AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders below 10 / -, P. & P. 1 / -; over 10 / -, 1/6; Orders over L2 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra at cost. T.C.S. Receivers. Made by Collins of NEW PRODUCT OF TAYLOR Driver Transformers. Primary 500 U.S.A. In fully guaranteed working Model 127A ohms imp. Sec. to match two 805 in condition. 1.5- 12mcs. Line up: 12SA7(I), Pocket size push -pull. 11.7.6. P. & P. 5/-. 125Q7 (I). 12A6 (2), 125K7 (3). Power meter. Sen- Y requirements 12 v. L.T., 225 v. i i i , " H.T., s t v t y 111.10.0. Carriage 12/6. 2 0 , 0 0 0 .'"y ;.,1 Rotary Transformer. 171 W 12 v. 

Specially Built Power Pack for the o.p.v. D.C. . input, 1,600 v, 100 mA output, 30 /-, '.!' - above. 230 v. A.C. mains, including 1,000 o.p.v., .. . - P. & P. 7/6. 
6X5GT A . C 2 0 valve, L3.15.0. Carriage 5/ -. . ti \,s' 

ranges. Insulation Test Meter. Testing voltage Transmitter /Receiver No. 22. 2 mc. D.C. current _ ! "¡ adjustable up to 6,000 v. D.C. Mains to 8 mc. Built almost exactly as No. 19 501.JA to I ¡' supply 180 /250 v. In wooden case 125. set but much more economical in battery amp. 
- 

i '¡ Carriage 10 / -. consumption. Complete in fully working D.C. volts condition with power pack for 12 v., 0 . 3 v . - ,, Vibrator Unit. 12 v, /I60 v. 35 mA. Headgear and Microphone assembly and 1 0 0 0 v s Exceedingly well filtered and smoothed, Key, E9.196. Carriage 15/-. (2'5 kV by ar1.,. j', excellent for car radios. New including 
Brand new original s part probe). i, -a-. 6X5G valve and vibrator, 17/6. P. & P. 5/-. for ARM Receivers. 
Please write your requirements. 

000 v 
,, . - -. Moving con Round Hand Micro - 

Low Resistance Headphones, brand 3 resistants s s/ phone No. 13. 2 }in. die. with press 
new, type CLR, 5/.. Balanced Armature, ranges from - switch, 12/6. P. & P. II-. 
7/6. P. & P. 1 / -. 0-20 megohms (sel contained). Meter 
Telephone Handset. Standard G.P.O. 0µA 3 4-in. arc. Accuracy D.C. 3% Complete Set of Strong Aerial Rods 
type, new, 12/-. P. & P. 1/6. A.C. 4 °ó, ohms 5 %. Dimensions 5 }in. x (American). Screw -in type MP49, 50, 41, 

3 }in. x 1 }in, weight 14 ozs. Price 110 52, 53, total length I5ft. IOin., top Modulation Transformers (U.S.A. complete with instruction manual, test diameter 0.615in., bottom diameter Collins), primary imp. 6,0000, C.T., se- plots and clips. Leather cast L1.12.0 extra. 0.185in., together with matched aerial condary 6,0000 20 W., 9/6 ea. Post free. Filament Transformers. Primary base. MP37 with ceramic insulator, ideal 
0- 190 -210- 230 -250 v. 50 C. Sec. 12.5 v. for car or roof insulator, L2.10.0, post free. Carbon Inset Microphone, G.P.O. C.T. at 10 amps.; 2 2.5 v. C.T. at 10 amps.; Type 2/6. P. & P. 1 / -. 3 10.5 v. C.T. at I1 amps., 4,000 v. HRO Mains power pack, input Transmitter Cabinet with door at back. insulation. Price 12.19.0. P. & P. 5/ , 115/250 v. A.C.; output 250 v. 0.75 mA 77in. high, 29in. wide, rack fitting type, Primary 0-190 -210- 230 -250 v 50 C. and 6.3 v. 3.5 amps. E3, inc. earn 117.10.0. Carriage LI. Set. 1 10 v. C.T. at 4.5 amps.; 2 10 v. 

Vario for W/S No. 19. Fully El16.0 
4.5 amps., 

5/-. Primary 230 v Avominors. Leather case. With leads, tested and working, 12/6. P. & P. 2/6. 50/60 c. 67 v. amp. Sec. I 6.3 v. 1-6 fully tested and guaranteed. With 
amps.; 2 6.3 v. C.T. 3 amps.; 3 6.3 v. batteries. 

F i Transformer. Oil cooled, C.T. 3 amps.; 4 6.3 v. C.T. 3 amps. 2,000 volt, D.C. 12.I9.6. P. & P. 2/6. 20/19.5 K.V.A., 3 phase, 50 cycles. Primary 61.12.0. P. & P. 5/ -. 360/380/400/420 /440 v. Secondary 2,700/ Output Transformer in screening can 2.900/3,100/3,300 /3,500 v., 2.1 amp. P. C. RADIO LTD. give 9 different ratios 10: I up to 120: 1 
Voltage regulation by simple switches on for battery receivers or any high.re- primary and secondary. Weight 1,150 lbs 170 GOLD HAWK RD., W.12 sistance pentodes used as output valves, Price 1125.0.0. Carriage at cost. Shepherds Bush 4946 6/6. P. & P. 1/6. 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

'Cs 

The decision is YOURS. To be a 
success in your chosen career; to 
qualify for the highest paid job .. . 

to control a profitable business of 
your own. ics home -study courses 
put your plans on a practical 
basis; teach you theory and practice; 
give you the knowledge and experience 
to take you, at your own pace, to the 
top. 
Choose the RIGHT course : 

RADIO & TELEVISION ENGINEERING 

INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 

RADIO SERVICE AND SALES 

VHF /FM ENGINEERING : ELECTRONIC 

COMPUTERS & PROGRAMMING 

Ics provides thorough coaching 
for professional examinations: 

Brit. I.RE., City and Guilds Tele- 
communication Technicians. C. & G. 
Radio & TV Servicing (R.T.E.B.); 
C. Sr. G Radio Amateurs. 

LEARN AS YOU BUILD 
Practical Radio Courses 

Gain a sound up-to- professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High -quality Multi - 
tester. At the end of the coarse 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill. 
ICS Practical Radio courses open a 

new world to the keen Radio 
amateur. 

THERE ARE ICS COURSES TO 

MEET YOUR NEEDS AT EVERY 

STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 

COUPON TODAY. 

You will receive the FREE 60 page 
ICS Prospectus listing examinations 
and ICs technical courses in radio, 
television and electronics PLUS 

details of over 150 specialised 
subjects. 

INTERNATIONAL CORR 
(DEPT. 170), INTERTEXT HOUSE, 

PLEASE SEND FREE ß00F ON 

:FAME . 

ADDRESS . 

Other I C S courses include : 

MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc., 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN .. . 

ESPONDENCE SCHOOLS I 

PARKGATE RD., LONDON, SWII I 

OCCUPATION_......._....._........._..._........_.........._..._............__........_..._ .__..._...._.__._....._._....._ AGE 

J" 
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LOOK AT THESE PRICES ! 

TUBES DIRECT FROM OUR FACTORY 
Due to the increasing demand for our wide range of t'.R.T.S. and our efficient handling method. we offer unbeatable value. 

REGUNNED TUBES have new Guns, Getters, Maeda Coating, Bases, ate. TOP QUALITY GUARANTEED 
6 MONTHS 12 MONTHS Carriage and insurance 12/8 REVACUUMED REGUNNED CRM92, MW22 -7, MW22 -14, MW22 -14C. 

MW22 -17, MW22.1a 
Jl 

CRM121B,2 831122, RM123, MW31114C. Y £2 36W31116, 36W31116, 36W31 /74 J -10 
141K, 7201A, C34FM, CR31141, CRM142, 

171E, AW38BCRM143, 

MW38 -24, MW38 -44 17ASP4, } £2 -10 £4-10 1. C17FM, CRM171, RM172. MW43 -84, MW43 -69 pC 7401A, AW43 -80, C34BM, C171331, 
t. 

, CRM151, } £3 £5 -5 CRM152A, CRM182B, R31153, CRM173, 
{JS cam. -15 MW43 -80, MW41 -1 

AW53 -80. RM212, MW53 -20, MW53 -80 £4 £6 -10 dA 
PLEASE NOTE: Many other types not listed available. S.A.E. enquiries. 

£1 -10 £3 

12 MONTHS 
BRAND NEW 

TYPES 

MW31!74 

MW38 24 

£5 -15 
MW43/84 

READ THIS ADVERT CAREFULLY 

FINEST 
13 CHANNEL TV's 

TABLE MODELS, FAMOUS MAKERS. Complete with all valves and tubes. These seta are unequalled in value due to huge purchase direct Iron source. They are untested and are not guaranteed to be in workin_ enter. 
AMAZINGLY POPULAR -IDEAL SECOND SETS 

12" - £3.19. (Pí2/6° ) 
14" - £6.19. (P'i5/R) 
17" - £919. P a p. 

12" 5 CHANNEL TV's 45/((p. & p. 12(8) 
14" 5 CHANNEL TV's 85/- (w & p. 12/8) 

12ín. TV's S abonner table model, in. 
eluding speaker, line trans., cabinet. Top makes requiring only elves d tube to complete your choice if available 

loam. 4/ -1. (Or 18 per dozen, car. free.) 15/- 
14in. TV's (GRh 4nnel a. above 35/- 

* TAPE DECKS * 
B.B.R. "MONARDEC"- Latest type, 31 1.p.a, takes 05m. spools. Simple controls. 29.16.0 LATEST COLLARD STUDIO TAPE TRANS - CRIPTOR. Three motors, three speed, 10. 35, Pb lupus, takes 7ín. spools, super quality finish, Posh batton control.. 614.10.0 

Stereo Outfit 
Consisting of two 3 valve (10F3, 10P14, UU9) 
3 watt mains amplifier, each complete with 
8 in. loudspeaker, in two tone bakelite case, with independent control,, together with UA8 stereo changer and screened lead un- repeatable. 
Amplifier. only s.9/ -each £11.10.0 

UA8 Stereo Changers 
B.B.R. famous Monarch autochangers, fined with quality stereo cartridge. 1,6.19.0 Truly amazing value. 7r .7 

* Record Players Carriage 4/- * 
COLLABO 4 -speed 4/548 . IS 19 0 EMI 4 -speed Stereo .. . £6 19 0 GARRARD 4 -speed 41IF £17 15 0 R.B.R. (11A8) AUTOCHANGERS . £8 15 0 GARRARD RC120D MKII .. .. £9 7 8 

* Starr Galaxy Spares 
We hold the most comprehenelve range of spares la the country, Bend 6d. .tamp for Service Sheet and spares Price List. 

* Pick -up Arms -* 
The well -known Starr "Galaxy" lightweight pickup arm, dual sapphire turnover single hole tieing, adjustable needle pressure, can be used with any 3 and 4 speed turntable. Suppled complete with famous cartridges above listed an 19/6 aPProximately £2. 

* Cossor D.B. Scopes 
Fortunate purchase enables as to offer these excel- lent instruments at an unusually low price chaplets and in good order. £19 

* Test Sets Type 74A * 
A service .cope easily convertible for standard une, 200/250 vast., all valves, E.C.R.30 tube. 1rÁ.10 ezaelsnt case worth £10. Our erice. iw 

SPECIAL OFFERS 

External ITV Converters with 
internal power pack 

Flinched in hammered gold. Very compact. Gain and Trimming control.. Listed at £7.7. 
Our Price 39/- Carriage 218. 

UA14 B.S.R. Changers 
Very latest super finish, superseding the 
UA8 and UÁ12 amazing value at /7.19.0 
ALL DRY PORTABLES 
A fortunate purchase enable. as to offer you these Brand New Stella, shoulder strap, lightweight models, in makers' sealed cartons, with guarantees and instructions. Economy valves. Superior finish. Listed at £13.2.6. amazing value 17 0 .15. Carr. 

4 -SPD. RECORD PLAYERS 
Latest B.B.R. TU9 Turntable, together with lightweight Starr Galaxy dual sapphire crystal turnover pick -up head. Truly amaaing value £3.10.0 Carr. at 7W 3/, 

CO -AXIAL CABLE 
SemiAirSpaced low loss, 1 -19 yds., 7d, per 
yd., p a p 1/3. 30 -39 yds., Bd. per yd., 
p. a p. 1/9. 60 YD. DRUMS, 24/ -. 
VALVES ALL GUARANTEED 3 MONTHS. 

PL131 °Ay' CUC' ATONLY 4/6 
EY5I I21 /6 U25B12288/6 

100 RESISTORS 6/6 
100 CONDENSERS 10/ 
Due to huge purchase we can offer a wide, well balanced range of mainly the latest miniature Ceramic and Silver Mica Condensers, 
3 pF to 10,000 pF. LIST VALUE OVER £.5. 
A most tot tour spares hoe. Only 101 -. 

PM SPEAKERS Surplus 3 ohm 
Tested, too makes, pertormance gucrameed. 

8in 7/- line. 11 /- 
10 a. 1 3j 

Stereo 
Special Oiler, matched pairs of speakers, 6.1n. or 8in. 14/- pr. 7 x 4 22 /- Pr. Special quotations for quantities of the above speaker. or any other goods listed. 

* CHASSIS BARGAINS * 
Top quality, undriliad, lowest pos,ible prices doe to the large quantities handled. 
PACK FLAT CHASSIS 
Coneieting of fiat top plates with separate irides and ends, in atout "easy to solder" tin plate. 
71e- x bin. z Sin. 4/2; loin. x' 7ín. e lin. 8/- lOin. x Sin lin. 4/8; 141n. x Sin. e tin. 8/2 

14in. x lOin. x Sin. 7/9, 
TIN PLATE -BOX FORM 
Complete with sides and ende in "easy solder tin plate. 4in. z lin. x It)m 2/2; eln. z 4in. z Sin 8/2; 8in. z Bin. x lin. 4/.. 

ALUMINIUM BOX FORM 
OPEN ENDED, In heavy gauge bright sheet 
lÓ1. e lin. z lin. Sí2; 12ín. z Sin. z lin., 5 /8: 12in. z Sin. z 21n. 8 / -; 16in. x Sin. z Sin. 7/5 
ALUMINIUM BOX FORM 

Heavy gauge aides and ends. 
x 4in. x 2íu. 4/ -; Sin. o gin, x 2ín. Olt. 101n. x En. z tin. 6/9: 121n. z Ola, x 2ín. I/S: 12in. z Sin. z 2in. 8/9: 141n. c 10,n. x tin. 9/5. 

* TRANSISTORS * 
REDSPOT Now Only 3/6. 
WHITE SPOT 4/8. 

Still the same high quality. 

DIODES`'rtne ®I purpose, 'laman, make, Bd 
8/- doz. 0EX44 type, S /9. 

4 Transistor Amplifiers 
ONE WATT -From a single 6o. all -dry battery. Latest OET15 Power Transistors. lu mi Two-Transistor High Gain pre- a.J.1 /s..0, amplifier stages. Output 3 ohms. ärJ .7 

1 Watt Transistor Stage 
To the purchaser nt each manufacturer matched pair of .GET15 Power I watt Power Translators (listed 60 / -i we give the correct PuebPul, DIPUT AND OUTPUT TRANSFORMERS of High Grade construction and a . omplete 4 Tranaistos Amplifier circuit. Will transform your enletm: receiver or amplifier into u truly "Main, Volume" outfit for a total price of ONLY - * Rectifiers 
For Chargers, selenium, full wave bridge, 12 volt 
80 mA, 5 /BIB.R(M1, We; ßM2, 5/ 

doe. 3, v. 

ßM4, 15/8; ßM5, 21 / -; 14.488, 17) ; 14A97,251. 14A100, 26/ -; 18ßC1- 1 -16 -1. 7/9; 18RA1118.1, 7/9: 1812D2.2.64. 14/ -: 1412A1 -2.8.2 17 /. 14 RA 1-2-n:: 20). 

* Loudspeakers 
TOP MAKES- MANUFACTURER FRESH 25ín., 18/-, 3In., 18 / -; 34in., 18 / -, Sin. 15/ , 611n., 18/ -; 8in., 19/ -; 101n., 22/8 12ín., 25/8. 7 x 4in. elliptical, 18/. 9 x sins elliptical. 22/8. 10 x sin. elliptical, 23/8 8in. Stentorian 15 ohm. 11E810, 704 10in. Stentorian 3. 7.545 ohm. HF1012, 99/9 121x. Closed Field, 2716. 

STOP PRESS -lust out! 8 x 131a HI -Fi speaker. built -In tweeters, 49/-, 

TECHNICAL TRADING CO. 
Postage must be added unless otherwise stated 

N 
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IT MAY SAVE YOU E 

VALUE 

- 
INSTRUMENTS C.R.T f tl Carriage and pacng: 351e. U- 

s. n,4/6;9in.61-;121n.716. 
CV320 (E4103/B14) .. 9/- CV1087 (14L) .. 12/8 CV1596 (019-4111.) .. .. 916 

GW601 (5BP1-61.1 261- 0V1112 (V1098) .. 128 CV1789 (63'114-61nJ .. 161- 

CV718 (61717-51n.) .. 161- CV1131 (4108) .. 1218 CV1869 (12T01A-121.) .. 261- 

CV816 (8DP1-3131.) 12/8 OV1131 (4108) .. 12/8 CV2108 (9MO6A-9in.) .. 191- 

CV951 (31A) 9/- CV1611 . 9/- CV2180 (E4604-61n.) .. 12/6 

0V085 (31d .. 716 CV1516 (9HD6-91n.) 15/- CV2249 (VCRX268).. .. 9/- 

* VALVES BY RETURN OF .POST * 
100/O DISCOUNT E O NEW LOW PRICES 

FREE TRANSIT INSURANCE. AB valore are new 

TO PIIRO3A115a8 
r of fully guaranteed ezGOVerrunent or szegn19- 

01 any 912 FALVHmarked In Hack Me (15% I GUARANTEED 3 MONTHS 
or 

origin. eatlefacl(on or Honey Back Onalln- 

m dens). Pwt: 1 valve, Bd., 241, li 
tee on goods If returned unused within 14 days. 

1A66T 61- 85 6!8 8J76T 719 tlXí 615 1 Ë Is8 42 716 DAMS) 618 5 6I9 EL91 41B N308 181- T4115UA 8 UCL83 1818 

7 

11/9 '6AM 7/ 6J8 8/8 6150 5/8 12J6GT 0/6 43 7/6 DA996 7/9 50081 5/9 85134 8/6 N151 10/8 Ti1300 12/6 

ICMIT 9/9 6AU6 79 dK6GT 6/6 6X5GT 61 1957GT618 5005 16 DF8 U9 80082 816 EM80 918 P41 46 U14 UF42 68 
1118 8/6 UP80 91- 

105 9/6 6137 9/6 8E7 5/9 7A7 10/8 

11)6 9/9 6880 88 8270 818 7B5 12/6 12K80T1218 60L80T19/8 DP'96 719 S0084 8/9 EH84 9/9 PABC8011/8 088 6/9 U966 91- 

113.60T 919 6548 61- 61C7aT 61 7118 914 12Q70T 6I8 63KU 10/8 DH88 819 ECC66 818 EM85 10/6 P0084 716 U24 16/- UF86 14/6 

11A 8l6 BBBB el- (128 101. 7B7 713 12807 61. 64KU 819 DH78 68 50980 919 8931 161- P0085 918 U26 18/6 U989 7/3 

1LÑ3 418 BBBá 0 
e18 

SK80T löl8- 706 918 1ó8B7 ®/8 7691r1' 81- DK9l 11/9 88CH611 1Ü 
EY51 

819 PCC888 1818 ÚS 
111- 

8 ÚLÌ4 1918 

IRS 61- 6 R7 9/8 8LÌ Ill 7117 718 1260Y47OT918 78 716 DK92 8/8 80H42 816 EZ36 6/. PCFtlO 7l8 U85 18/9 ULM 7/0 

184 
1175 5/3 68W7 6/6 6L60 71 7497 0I8 19AQ5 

1419 
718 

80 
918 DLS 819 80180 7/8 EZ41 

6/ 
13 CL83 11/8 U48 60818 

ÚM80 
1418 

924 
21)91 4/6 604 e 8/8 6L7O 718 787 

10/6 
98 2001 9/ 

117 8 1016 DL91 9/0 ECL83 1418 5281 71- PEN86 415 II 8 61- UU9 86/8 

308 48 606 48 6L19 12/8 7Y4 76 01.1 188 723AT 291 DL92 6i- EF36 1218 OM 819 2E146 6/3 U78 6/6 UY21 11/6 2092 9/ 

SWOT 8/9 8ÓD60 1818 81.012 7/6 8D8 818 0P3 12/6 8Ó7E 819 DL88 7/9 EP40 18/6 0Z37 016 PL36 111- 11281 9/8 UY86 6/9 

384 6). 60H8 918 6LD20 816 1001 111- 2094 171- 808 161- BA60 9d. 5141 8/8 HL4101)9/8 PL38 1416 15282 161- VH106130 

6R40 98 6D9 
191. 

BPl 14/- 10014 lU8 
SOPS 
25A80 

16/- 
81- 953 8/9 51 s1 419 1SP60.8888 KL35 7i9 PL69 7/6 0809 12/8 VHL60160r/- 

6V4Ó 9Á 8116 1419 PA8 12/6 1099 1013 D51L.6806T 

6/9 956 
6e 1Öle- E2341 116 

11//60-118A 
218 2T8U80 Ìe PL84 1118- Ú 89 112lÌ- We1M 11/ 

0403 9/ W75 6/6 
5152 6/ 621 
6Y86T 6/6 SF60 618 BQ700T 918 101.03 8/8 26Y7A0 7/3 9009 U9 F991 8/9 E180 5/8 KT44 916 PX25 1BIB- U404 8/6 W77 4/9. 

64414 111- 617611 7/- 6876 7/ 10LD12 819 35Z5 8/- 9003 41- BIWA 9/- 81785 7- 5.545 8/6 PY81 818 0801 181- W8l 8/9 

8540 88 889 8 819 6807 48 10114 916 2780 161- 6531 9/- 88041 8l6 EF38 
10/3 

KT63 1816 PY80 1718 U 918 .1-871t 1918 

5Z4GT 
101- 6115 916 67 fl8 

IOP18 
618 3ÓF6 71- B65 419 55980 818 6P921 4/9 11t1T7e 916 PY82 619 08041 8/8 X66 Ill- 

11A813 916 8016 816 8957 619 12AH7 8/9 3011.1 9I6 081.91 21/- 58089 616 E995 6/9 KT81 141- PY83 8/- 11130,81 10/- 57809 98 

8A880T 18/6 
Búg3 

59 
g8Ñ70T 4Ì11 1a24.T6 7/9 3ÓP4 198 CLd' 88 1- 58L31 21/- 81.32 4/6 KTW63 419 H 18%6 UBL21 14/6 176 1016 

6A07 415 638 21- 68Q7 68 19A17 6/9 30112 8/- 0131 9/9 5068 8/9 E136 9/- 21268 616 R19 128 00084 1418 163 58 

6A06 416 636 4/8 (187 61- 124117 818 30916 7/9 083 1/8 E090 816 81.36 816 L63 819 808 91- 00086 81. Z68 5/8 

6A(47 81- 11.160 9/9 6U40T 108 19A17 71- 30911 1016 077 3/9 5091 4/6 E1.37 11/6 11162 78 916 819 UCF80 16/ - Z66 9/6 

6A26 6/9 836G1 812 61160 618 138A6 61- 351601 9). 0162 616 80031 916 E1.88 12l6 1,5319 7/6 8141 2/6 U01191 14/6 277 3/6 

6AL6 3/9 038 41- 6160 618 12856 8/9 35W4 8/9 0A30 12/6 50039 4/- 81,41 916 MU14 81- 2181 2l6 1709142 719 5168 6/3 

94186 4111 617 719 MOT 8111 12857 10/8 365401 616 DA90 816 50083 419 51.42 9/6 587 111- 81195 161- 0301181 8/6 2719 6/8 

1. 

OBSOLETE INDUSTRIAL 
AND TRANSMITTING VALVES 
GUARANTEED FOR THREE MONTHS 

AOI80 9/6 DDT13 9/6 
ACIBPB 916 OEM 12/6 
AC/TH1 9/6 D91 9/6 
AC /T1. 9/6 0H20 9/6 
AC /191 91- ÚH49 9/6 
AO /VP2 9/6 Dß73 8/6 
AF2 9/- DUG 6/8 
AS1 918 DIM 8)6 
APP4A 9)6 131,74 8/6 

IA6 9/6 704 6/6 38 9/- 910DDT 9/6 7294 0- APP4B 918 0541 9)6 
106 9111 708 9/6 39/44 91- 10D0T 4/. 798* NI- APP41 9/6 D8 4/- 
107 7/8 7118 9/6 406UÁ 7/6 210110 4/. 8014 61- A84120 9/6 DAB 9/6 
1591 6/- 7497 9/6 41 7/6 210111. 4/- 005 161- ALl 718 E ;ß0N 9/6 
243 9/6 841 91. 4156119 610 91ß1F 61- 813 66/. B21 9/6 51143 19 /- 
2,6 9/6 941 9/- 415911 8/- 21020 9/6 866 661- Bó98 4l- 61148 12l- 
ddçÇ,,96 6/. 948 9/6 41091 98 21010A 9/6 8684 111- 0991 6/8 51192 41- 

2C16A 61- 3ßD1 6/6 41Y90 68 91090 6/- 879 816 C1C 916 5808 9/6 
304 9/11 1149 916 41MPT 9/- 210810 6/6 896 8/- 0709 9/6 E131,2 916 

9048 OB 1108 9/6 415690 918 21ß09T 9/6 997 111- O80ß 918 1;ß1l 918 

2046 616 1106 1116 41MTL 71- 2301P1 9/8 9ó8A 41- 05215 916 ELM 816 

ßD18 916 12ÁV8 7/9 418 P 98 210VPT11/6 569 13.2 bi- 80113 916 

30130 816 1ß8b 6/- 418TH 018 21680 6/6 1619 51. C1,ó 9/6 596 916 

11 916 1286 8/- 429111 61. 2206 9/6 1626 

401 6/. 12857 4/11 428PT 7/6 91.20HPT 4/- 1819 41- Qÿ6 56 EFS7 818 

41í8g 0 ¡8 125497 6/6 46 818 19001 4/- 7893 119 0118 8/6 ERS 916 

4T91A 9/6 12857 5/6 064V 016 2.20P 918 5473 18 CY10 716 8Úd 916 

418Á 98 1406 91- 56 4/- 220PÁ 9/8 7475 818 1141 9/6 E[.3 9/8 
íT59 9/8 16Á'd 6/11 57 41 210TH 016 6019A 91- Da! 918 EL31 7/8 

47/9 118 1601 916 62131 1816 210V8 616 8910 51- 
1148 718 EL" 78 

6X40 ill- 15D'ó 918 72 719 9ß9T 41- 9006 8/6 DA 61- EN4 7/6 

686 851 20A1 98 78 7/- 2807/9 6/6 4012111, 6/6 UACl 918 880908 71- 

6860 51- 26ÁC6 6/6 76 71. 1406 918 Aí`031 918 UD4 916 1' 9/6 

61380 48 30 816 104V 9/6 24041. 111- AC044 9/6 0041) 0181 N'C2A 918 

687 4/0 32 91- 117Z6 17/6 8421 6/8 ACIHL U6 

D1)19 81-' 0013 9/6 
6037 1111 99 68 398818 7/6 3ß.1T114 1+e Ac/P 9/9 006 61- 004 9/6 

81e 35 9/- 202VP 9/ 854V /- 616 »»136 ß15l 00130 918 

729 916 38 Si 6 209196* 9/- 484V 7/- ACP4 6/- 
00907 9/6' 0616 718 

,AS 618 37 68 08TfíA 9/6 7174 7111 401985 2/6 »0465 0/6 11213 9/6 
003820 61- 1141.3 916 

ALL ITEMS LESS 5% & POST FREE IN DOZENS púú 46 H4 
No C.O.D. (Callers always welcome). 

9/6 i 16 

D1)PP4g9/6 116:1 31- 

LIST OF 1000 SNIPS. 6d. 111)01399/8 HAD 9/6 

Post: 2 lbs. 1/6, 4 lbs. 2/ -, 7 lbs. 211, IS lbs. 3/6 etc. DDT 9/6 11.I)23 9/6 
DDT4B 9/6 161i3í 9 - 

350 -352 Fratton Road, PORTSMOUTH DDT4 9'6 560 a/- 

HL21K 618 L2 41- P911111 6/- 894 6/6 U4020 7/8 

HL4O 9/6 L4 9/6 16111.9 4/- 880A 6/- URIC 716 

911,13 6/ 118 6/- PH2 916 8300 9/6 031110 9/6 

111.180 6/- L21 41- 1092A 8!6 93003 9/6 VIO 7/6 

111,21 4/- 1,2100 9/6 15338 916 8130 71- V30 7/6 

11121009/8 1.1/210 51- 19191) 41- 8215 518 \-914 9/6 

1112210 4/- LL2 4/- 031213X 41- 92151M 618 11111221 916 

111.1320 61- 1,12 6/6 l'M2HL 41- 61) 9/8 10904 9/8 

R1.A1 4/- LP4 9/6 PM11 618 8E211C 5/6 VMP4G 91- 

E1,81 4/. 
/8 HH40 8/- 11192 4/- 41- 16 

5/6 VMR4 0/4 
811 9/6 VM848 918 

111,130 6/6 111141 5/6 15112A 4/. 804 9/- VO4 9/8 

131221 4/- 91164106 9/6 1992(7 41- 8145 916 V088 918 
9/6 

3(12110 916 H11D4 g 8/6 11194A 9/6 80130 9/8 VII 9/8 

3(14101 91- 56514 916 0562409 9/6 8142 918 VP113 916 

2104106 91- MIA 9/6 19129/ 6/6 81210 98 VP4 91- 

1111210 4/- 6tL'i 6 031252 6/6 81290 6/6 196* .. 919 

HOD 9/6 0911`4 916 1136 9/6 8114A M. VP4B 916 

1W3 O/- 1684 916 l'0296 4/ 88210 618 VP18A' 918 
1W4 9/6 5848 916 1'12 9/6 TDD2A 9)6 

1183 6/6 
5'23A 9/6 M8P4 9/- 014 9/8 TDD4 9/6 

5304 4/- MS/PEN 9/- PT4D 9/8 TH2 9/6 VP41 5/6 

5308 41. 09140 918 l'Tl0 98 1114 9/8 1/1210 9/8 
530C 41- 941 9/6 PT25 7/6 1114A 916 VPT2, 916 
K300 61- 02 610 PT41B 7/8 T1148 418 VPT4 I- 
830E 61. 1121250 9/6 11140 4/- TH210 7/6 

5300 810 1220 51- PTZ 41- 111300 7/6 V82 , 6/6 

5832 9/8 9t002 816 1140 9/6 T11993 91 1824 68 
5406 6/5 PA1 9/6 PTIO 916 T112321 916 VT90 188 
11400 5/- 1A10 9'8 PV25 7l8 P108820 916 VT601 41 
550M 9,- PBI 88 P14 9/6 T1'4 9/6 VClll 818 
5708 41- PU'PGO 98 P7.1-36 0/- TPd2 91- 

K70U 916 1E541A918 Q121 61- 101340 916 11.113 3/- 

577A 7/6 PEN4VB91- QP'l'dA 7/6 T92610 9/6 W21 98 
5778 6/- 0E2130 26 Q11213 8'- 1814 98 W43 9l8 
580A 91® 1E326 9/6 14125 91. TX4 98 X21 916 
K8 85 018 PESO) 9/6 Q0230 81- TZ40 49- X12 9/6 
5T2 41- 0E5360 9/6 379220 716 6010 81- 

11144 9/6 1E944 9/8 Q011 8/- UI) 8/- X24 9/6 

KT41 916 155920 41- RK4MA 19/- U16 8/- X41 98 
ßT41 9/6 159231 6!8 E1,18 76 1121 4/6 X43 9/6 
KT7l 841 PENA4 98 BS 7/6 030 7/6 XHI--S 8l6 
KT71 818 PNNBI 41- 89 6161 L71 71- 

Z11 9/6 
KTW02 68 1E9914 9)6 621 516 U74 71- 

KTZ41 71- PH1111/ 10 . 623 5 8 0951 ale ZD 6I4 
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THE MOST COMPREHEN- 
SIVE RANGE AND OUT - 
STANDING VALUE IN 
TAPE EQUIPMENT, 

PRACTICAL WIRELESS 

fIe'1 'fidelity" " 
TAPE RECORDERS 

EACH RECORDER IS SUPPLIED COMPLETE K1T11 MICROPHONE AND SPOOL OF TAPE 

Incorporating the HF /TR3 AMPLIFIER and COLLARO 'STUDIO" TAPE DECK. Twin track operates at 1{, 31 and 7fm. /sec. PRICE /39.10.0 
H.P. Terms, Deposit, £7.18.0, and 12 months at £247.11. 

Model 
HF /G2A -D 

A complete self- contain- ed Tape Recorder chassis -incorporating Loudspeaker octthe M HP /2AA the Garrard Tape Deck. Operates at 3fln./sec. speed and supplied fully tested and ready for immediate operation, designed for easy fixing into a portable case or cabinet. only :awns at speeds P four fixing screws being required. 
17 and 

erms, /Deposit 
PRICE £25.0.0 

* at 23.12.7. 

PRICE £29.15.0 
H.P. Terms, Deposit 28.040, and 12 months at 22.3.7. 

Model 
/ 

Contains the 
Model HF/ 
G2A -D Unit (described 
opposite). 
A small ro- 
bust record- er with 
outstanding perform- 
ance. Truly portable, 
weighs only 
22 lbs. Twin 

Track operates on 
3fin./sec. speed. 

the HF//TR3 
AMPLIFIER 
& TRUVOX 
Mk.V1 Tape 
Deck. Twin 
/rack oper- RICE £49.10.0 

29.18.0. and 12 months (Including a 4in. spool of Long Play Tape.) H.P. Terms. Deposit 25.0.0, and 12 months at 21.16.8. 
- Alternatively we offer 'Complete Kit of Parts to build the HF /G2A Amplifier with the ASSEMBLED AND TESTED GARRARD 

enaeitTAPE . n, Dpos24 g .0, and 12 months at 21.12.3. 

(a) The COLLAR() "STUDIO" TAPE DECK and our 
Unit Ass 

Type "C" PREAMPLIFIER and 

2Power 
£29.10.0 

(b) 
plied 

bove bmutp1413l C4 PREIAMPLÌFIPR eúÿ 
(o) TheedCOOLLAROO Mk, 

KIT OF PARTS 
DECK and the 

£26.10.0 
ówerAUnit as assembled. tested AMPLIFIER and £35.0.0 

(d) As 
HP. Deposit £7i and 12 months 22.11.4 

PARTS Pe "C as COMPLETE KIT OF £32.0.0 (8) e Ó DECK assembled .0.0 TypPreamplifer and Unit 
O" as 12 months As above TypeC compe IT O£36.10.0 PARTS 

(g) The BRENELL Mk. V DECK and the assembled Type "C" PREAMPLIFIER and POWER UNIT £46.0.0 
(h) As (g) but 

Deposit 
as omplete months 

I PARTS £43.0.0 
mbled and Etested 

DEC H with TYPE "C" £56.0.0 
H.P. Deposit 211.4.0, and 12 months 24.2,1. (Carriage and Insurance on above quotes 10/- extra?) 

FOR £ 
THE 

10.0 extra. ECT US FÓ 
SUPPLIED 

COMPLETE CASE 
PRE- LIFTER. 

HOME CO 
SPE 

COMBIN 
PR 

NSTRUCTORS 
CIAL 
ED ORDER 
ICES 

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE ARE AVAILABLE - BUT PLEASE ENCLOSE S.A.E AND STATE WHICH LEAFLET IS REQUIRED. 

Mode/ 
CR3 /T 

September, 1960 

THE TYPE "C" PRE -AMP. 
HF /TR3 AMPLIFIER AND 
THE HF /G2 UNITS ARE 
STERN'S - MULLARD 
DESIGNS. 

Incorporates the HF/TR3 AMPLIFIER and 
Deck Upper and Lower tape tracks operate at speeds 31. 7f and 151n. /sec. PRICE 17.10.0 
A.P. Terms, Deposit 29.10.0. and 12 months at 23.9.8. 

Model 
HF /G2P -D 

ÌDEAL 
TO I ADD 
FULL TAPE RECORD- ING FACILITÍES TO HIGH QUALITY HOME INSTALLATIONS, 

D G2P TapRADIOGRAMS. apl fier fitted to the the 
rrard Tape Deck, operates at 3fln. /sec. speed, connects into the tape input channel or pick-up 

Radio Chssockets 
of existing Amplifier or 

COMPLETE WORKING UNIT, containing 41n. spool of Long Play Tape. PRICE £23.15.0 
H.P. Terms, Deposit 24.15.0, and 12 months at 21.14.10. 
Alternatively we Kit of H/G Preamplifier withe ASSEMBLED AND TESTED GARRARD DECK for £20.15.0. 
H.P. Terms Deposit 243.0. and 12 months at 21.10.5. 

(a) COMPLETE KIT to build the HF /TR3 Amplifier, £25.10.0 together with the COLLARO "STUDIO' DECK. (b) As above but with HF/TR3 supplied ASSEMBLED £29.0.0 and TESTED 
H.P. Deposit 25.18.0, and 12 months 22.24 (C) COMPLETE KIT to build the HF /TR3 together with the Mk. IV COLLARO "TRANSLJR.IPTOR" 

£30.15.0 
(dTAPE 

DECK 
up 

)) As above buttHF/ 
required 

supplied ASSEMBLED 
Switch 

10.0 TESTED 

(21 extr if 
H.P. Deposit 

equired to wire 
months 

etkogSwitch Banks.) (e) 
with the NE 

KIT 
RUVOX 

the 
VI /TAPE DECK £36.0.0 (f) As above but HF /TR3 supplied ASSEMBLED and £39.10.0 TESTED 

Deposit 
COMPLETE al; T to build the months 

AMPLI_ FIER with the BRENELL Mk. V TAPE DECK £41.10.0 (h) As above but HF/TR3 supplied ASSEMBLED and £45.0.0 TESTED 
H.P. Deposit 29.0.0, and 12 months 28.8.0 (I) THE WEARITE 4A DECK with assembled and tested HF /TR3 Amplifier including WEARITE £55.0.0 Lift 

211 0.0, and 12 months 24.0.8. Carriage and Insurance on each above is 10 /. extra. Attractive PORTABLE CASE is available to accommodate the TRUVOX or COLLAR() TAPE DECKS and we offer it, together with ROLA/CELESTION 10 x Eta. LOUDSPEAKER -ACOS CRYSTAL MICROPHONE -and 1,200ft. SPOOL E.M.I. TAPE -ALL FOR 29.10.0. Carriage and Insurance 5/. extra. 

STERN RADIO LTD. 
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September, 1960 PRACTICAL WIRELESS 

STERN'S presentation of MULLARD designs 

I MULLARD "5 -10" 
MAIN AMPLIFIER 

IDesigned to operate with the 
2 -valve Preamplifier. Output 10 
watts and has additional power 

dio 
I fKIT OF PARTS £10.0.0 

OR ASSEMBLED £11.10.0 
I MULLARD 2 -VALVE PREAMPLIFIER I 

TONE CONTROL UNIT 
ISuitable tor all power Am- 
plifiers requiring an input 
of up to 250 mlvolts. Inputs 
for Cryssptal and Magnetic 

Tape. -uSepa ate Bapss nand 
Treble Controls. 

OF PARTS £6.6.0 OR ASSEMBLED 

I THESE TWIT UNIT S 
PURCHASED 

ED TOGETHER ARE I 

OFFERED F 
KIT OF £15.15.0 ASSE_LED_£18.18.0 PARTS 

MULLARD "3 -3" AMPLIFIER 
I e 

small quality provides 
Inputs for 

excellent 
Pick-ups ' 

Iand Radio Tuner. £7.10.0 OR ASSEMBLED £8.19.6 
KIT OF PARTS 

Mullard "5 -10" Amplifier Model 510/RC 
A complete Amplifier. incorporating CONTROL UNIT, pro - 

óidingl pick-ups and hiighTu 
quality reproduction. Inputs for 

HIT OF PARTS £11.10.0 OR ASSEMBLED £13.10.0 I 

li 

ISTEREO "3 -3" MAIN AMPLIFIER 
Comprises two MULLARD 3-3 Main Amplifiers on one chassis. I 

power 
with MULLARD STEREO PREAMPLIFIER. Output 

IKIT OF 
watts. 

ARTS £1Ó.O.0 
Crystal 

ASSEMBLED 1 5.0 

, MULLARD STEREO 
IPREAMPLIFIER 

Suitable for Stereo or Monaural 
operation with any Power- Ampli- 

I fier requiring input of up to 250 
M/volts. Inputs 

Pfor 
Crystal or 

Tapes SeparatenBass and Treble 
Controls. £12,10.0 OR ASSEMBLED £15.0.0 
KIT OF PARTS 
THIS STEREO PREAMPLIFIER IS OFFERED TO- 
GETHER. WITH 
(a) One MULLARD "5-10" MAIN AMPLIFIER 

0 
1 

KIT OF PARTS £21.10.0 OR ASSEMBLED £25.0. 
1 (b) Two MOLLARD "5-10" MAIN AMPLIFIERS. 

£36.0.0 KIT OF PARTS £31.0.0 OR ASSEMBLED 

(c) MULLARD "STEREO" 3-3 MAIN AMPLIFIER.rf 

I 
KIT OF PARTS £21.10.0 OR ASSEMBLED £25.0.0 

I COMPLETE STEREO AMPLIFIER 
II 

Meets the many requests fora low priced but good quality 
IStereophonic Amplifier. Output power is 4 watts and suitable I 

for Crystal RTE 
£10.10.,, - xrr O =PARTS £8.10.0 OR ASSEMBLED 

THE "ADD -A- DECK" the°NEW B I. 
"MONARDECK" and Matched Preamplifier 
£17.17.0 Carriage and Insurance 101 - 

BB operate 
Deposit £u3..1ß.0 and 12 months £1.(i.ß 

Designed 
RECEI hr ugh which 

Pick-up 
firs lass results 

the 
obtained. 

It consists of a Twin Track Tape Deck, incorporating matched 
Pre -amplifier. and operates at 31ín. /sec. speed. 
Supplied assembled and fully tested on an attractive woodlplinth. 

to 
Sockets, fore which purposes 

connections Heads are incorporated. 
Pick-up 

H.P. TERMS AVAILABLE ON EQUIPMENT OVER £9. 

IIERt'RII "IIVIZ I.F:AFLF.rs AVAILABLE FOR ALL EQUIP - 
311:N'1. 1'1.1::\NI? SIi ND S. \.E. 

Dept. P.W. 109 FLEET ST, LONDON, E.C.4 

Telephone: FLEET STREET 5812/3/4 
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TAPE AMPLIFIERS and PREAMPLIFIERS 
PRESENTED FROM MULLARD DESIGNS 
MODEL IIFITR3 TAPE 
AMPLIFIER R91 

(Mulard Type "A" design) 
A very high quality Amplifier 
incorporating 3 -speed treble 

FEROXCUBE POT 
latest 

R 
INDUCTOR. FOR COLLARO- 
TRUVOX-BRENELL-WEAR- 

rias GILSEN OOutput 
Decks. 

Includes separate 

Power Supply Unit. 
KIT OF PARTS £12.15.0 
MULLARD TYPE "C" 
TAPE. PREAMPLIFIER - 
ERASE UNIT 
The "Hi -Fl" link to add full tape 
recording facilities to High 
Fidelity home installations. In-' 
corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble egWuaalisation 

COLLARD TRUVOX BRÉNELLE or MOTEK 
FOR 

PE DECKS. 
Includes separate power Supply Unit. 

R ASSEMBLED £1Ì.O.0 KIT OF PARTS £1 4.0.0 
(Excluding power unit £11.15.0 and £1410.0 respectively) 

MODEL HF /G2A TAPE AMPLIFIER 
Completely 

TAPE DECK. All input and out 
designed 

sockets, loud- 
speaker and Power Unit are contained on chassis which is con- 
structed for direct attachment to Doc (see ModelD 

£13.0.). KIT OF PARTS £11.0.0 ASSEMBLED 

OR ASSEMBLED £16.10.0 

... 

Model HF /G2P Tape Preamplifier -Erase Unit 
Identical 

to 
the 

Model but excludes Loudspeaker and output 

KIT OF PARTS £1 0 0.0 OR ASSEMBLED £11.15.0 

Mk.II "Fidelity" FM TUNING UNIT 
An attractively presented Unit incorporating MULLARD PER- 
MEABILITY TUNING HEART and corresponding Mullard 

valve FOR line up. 
CONSTRUCTOR 210 1 O.0 ASSEMBLED £14.5.0 

A SPECIAL CASH ONLY 
OFFER ! ! 
This very attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. 
ALL for ONLY (Plus 718 Carr. 
& Ins.) 
The Amplifier consists of a 2 -stage de- 
sign 

. 
incorporating 3 modern B.V.A. 

valves and has separate BASS and '" ~- 
TREBLE CONTROLS. 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and 

E ALSO SUPPLY 
Grey RexUie. 

(a) The 2 -stage (plus Rectifier) AMPLIFIER £4.7.8 

(b) The PORTABLE CARRYING CASE £3.17.ß 
(e) 61(n. P.M. SPEAKER 18/9 Carriage and Insurance 4/. extra 

!! RECORD PLAYERS!! 
THE LATEST MODELS ARE IN STOCK MANY AT REDUCED PRICES 

SEND S.A.E. FOR ILLUSTRATED LEAFLET 

B.S.R. MONARCH 
ÚA84 

-speed mixer Autochanger £6.19.6 
Te h NEW COLLAR() MODEL RP;94 4 -speed Single £9.18.9 
Record Player. Studio Cartridge. 

£7.10.0 The COLLARO "CONQUEST" 4 -speed Autochanger 
Studio Pick -up. £6.9.6 The COLLARO 4 -speed Single Record Player, 
Studio Pick-up. 

B.S.R. £8.7.6 THE o l NEW 6.. Model 17Al2 in Stock. A4 "SPEED" 
MIXER AUTOCHANGER. 

£10.10.0 UAI2 also available incorporating the B.S.R. 

STEREO kMODEL eTA /Mk 
and 4 -speed Player £8.10.0 

fitted high output Crystal Pick -up. 
£1 0.10.0 GARRAR.D MODEL RC /210. Autochanger 4- 

speeds. High output. Crystal Pick -up. 
Carriage and Insurance on each above, 61- extra. 
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388 PRACTICAL WIRELESS September, 1960 

BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT E13.6.8 (P.& P. 10/ -) 
Tapped input 220 -225 v. and 226 -250 v. A.C. ONLY. Chassis size 15 x 61 x 511n. high. New manufacture, 12 mths. guarantee. Dial 141 x 4in. in black and yellow. 
Pick -up. Extension Speaker. Ae. E.. and Dipole sockets. Five "piano' push buttons -OFF L.W., M.W.. P.M. and Gram. Aligned and tasted. With all valves and O.P. Transformer. Tone Control Fitted. Covers 1,000 -1,900 M.; 200 -500 M.; 88-98 Mc /s. Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. Speaker and Cabinet to fit chassis (table model), 47/6. 10 x 81n. ELLIPTICAL SPEAKER. 201 -. to purchasers of this. 
TERMS: -(Chassis) 94.18.8 down + 10 /- carr. and 8 Monthly Payments of 30 / -, or with Cabinet and Speaker 25.9.2 down and 7 Monthly Payments £1.12.2. 

COSSOR /EMI 101n. TV tube type 108K. Brand new and boxed. ONLY 30/- (carr. 3/6). 

BATTERY ELIMINATOR, Converts your Battery Set to Maine. For 4 Low Consumption Valves (96 range). 90 v. 15 mA, and 1.4 v. 125 mA, 42/6 (293 post). 200 -250 v. A.C. Size 51 x 31 x 21n. Also for 250 mA, 1.4 v. and 90 v. 15 mA at same price. Specify which, or give Valve line -up- 

5lí SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 
1 T R Ñ RF7 vaes VALUES. 2 BULACONDE ES (7 values ml), 4/6. 

FULLY BUILT BATTERY 
OPERATED TRANSISTOR 
RECORD PLAYER FOR 
£7.19.6 (3/6 P. & P.) 
Cossor printed circuit 4- transistor 
amplifier; Garrard 45 r.p.m. battery 
player type BAI; speed contro, 
Cabinet size 11 x 9 x 5111.; less than 
S1lb.- inc. batteries. Requires twc 
Ever Ready ADM batteries. State 
colour- red/cream or blue /cream. 

"READY TO USE" ITA 
CONVERTER 

Separate gain controls. Valves PCF80 
ÌTÁ (2)C BBC. 

Switch position 
ded cabinet 8} x 4 x bin. £5.5.0. P. & P 3,- 

3 -VALVE AMPLIFIER (INC. 
RECT.). Capable of giving 6 watts. 
Mains and output transformers. 
Valves ECC81, EL84 and Rect. 3 
Controls, volume, bass and treble 
On /Off switch. Fully guaranteed. 
Chassis size 69 x 3 x 211n. Olin, round or 
7 x 4in, elliptical speaker, state which. 
Not suitable tor microphone input. 

67/- (3/- p. & p.) 

TAPE RECORDER ASSEMBLED 
TO B.S.R. MONARDECK 

A QUALITY ARTICLE. Valves EZ80, ECC83, ECL82, 
DM70. Acos Crystal "mike ", 950ft. Tape and extra spools. lItn.'sec. Mike and Radio inputs; Vol. on /off tone. Ext. L.S. and Monitor. Fast Forward and reverse. Cannot 
De accidentally erased. Magic Eye Indicator. 7 x 4in. Speaker. Four separate 

the Monardeck to fit Into cabinet of 14axs111 X 
assembled to base of 

PRICE for Recorder and Deck Assembly. as above (without Cabinet). £18.10.0 (10/- p. & p.). Cabinet available next month. Enquiries invited for any of the parts. 

WIT INTER HOUT INTERFERENCE 
Fully built V.H.F. /F.M. Tuner for 25.10.0 (3 /- post). Covers 88 -98 Mc /sec. Wired, aligned and tested. 4 Millard valves; for use up to 40 miles from 
above 
transmitter. vlv) FRINGE 

6 (P. & D. 3/-). External H.T. and L.T. supplies read. tor both of foregoing. BUT, a complete V.H.F. set, tour valves, with mains transformer amplifier, rectifier and speaker (with above frequency coverage) can be supplied for ONLY 28.8.0 (4,- carr.), Cheap room dipole 10/ -. 300 ohm twin feeder, 6d. yd. All with 12 months' guarantee. 

4 GRAMOPHONE 
AMPLIFIER with bin. SPEAKER. On Fabric - covered Baffle 124 x bin. 

y Mains and Output Trans - formers. Metal Rectifier. 
vu time Controls. On /Off switch. Plenty of 

Valve. Fully 
Guaranteed. Two Knobs supplied. Ready to play. Useful for Stereo. ONLY 57/ -, post 3/- 

BEREC BATTERY RADIO IN MAKER'S CARTON. Valves 
DK96, DF96, DAF96, DL96. Requires Ever Ready battery B103 or battery slim. tor converting to mains operation -see adjacent item. Two Short Wavebands 2.5 to 7 Mas and 6.5 to 17 Mc /s. Cabinet 12 x 71 z Ela. 
ONLY £5 (25 p. & p.). (MW and SW 
25.4.0 plus 2/6 p. & p.). 
Available as kit. 

AUTOMATIC RECORD CHANGERS COLLARD 
CONQUEST with manual play also. 4- speed. A.C. mains 200- 
250 v., see illus. 

£7.10.0 P. r 

B.S.R. UA8 4 -speed auto- changer, 26.10.0 (5/- carr.) or with Stereo Head, 28.12.8 carr.). 
AU with Crystal Turnover Head 
Some dusty (but working, chassis at 210 (carr. 10. -). 

ALL ITEMS GUARANTEED 12 MONTHS- B.V,A. VALVES 
Send 6d. (stamps will do) orr ourHillustrated catalogue of the above Items and others. All New Goods. Delivered by return. Terms:- One -third down and balance plus 7/6 In four equal monthly payments. Postage with down payment (C.O.D. 2/- extra). 
SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS AND TAPE RECORDER. 
Posted Orders to Camberley Please. ' T RADIO 

additional advertisment on page 459 

GLADSTONE DIO 58A HIGH STREET, CAMBERLEY, SURREY, Tel. 22791 Also at 3 Church Road. Lawrence Hill, Bristol 5 and 247 New Road, Portsmouth, Hants. Camberley closed Saturdays. Bristol and Portsmouth closed Wed afternoons. 
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THE RADIO SHOW 
T seems likely that this year's Radio Show will be more 

successful than its immediate predecessors; many innovations 

have been planned while several exhibits which have been 

absent in recent years will again be on show. So far as radio 

receivers are concerned, it seems that the emphasis will be 

upon portable, battery- operated, sets. The increasing use of 

transistors enables smaller receivers to be designed and gives 

longer battery life. The current trend is towards miniature 

receivers with colourful, attractive cases which women will 

find especially attractive. great interest 
At the recent British Exhibition in New York, 

was aroused in British audio amplifying equipment which 

already enjoys great popularity in the United States. Most of 

the principal manufacturers will exhibit their goods at Earls 

Court and aerials, valves and other components will be included. 

To many visitors, the main attractions at the exhibition will 

be the stands of the BBC and the ITA, both of which have 

planned the usual entertainments -with producers, technicians 

and stars at work in view of the publiç. Other large stands will 

be manned by the Royal Navy and the Royal Air Force and 

after three years' absence the Army returns with demonstrations 

by a Territorial unit of the Royal Signals (the 65th Signal 

Regiment, T.A.). The General Post Office stand has been 

devised to appeal to both technical visitors and laymen. For 

the first time since 1947, the London Metropolitan Police, a 

major user of electronic equipment, will also have a stand. 

Many of our younger readers will be interested in obtaining 

information on possible careers in the radio industry; a radio 

servicing exhibit will show the prospective apprentice the type 

of work involved as well as illustrating to the public and radio 

dealers the uses of the latest test equipment used in radio repairs. 

The 27th British National Radio Show will be held at Earls 

Court, London, from August 24th to September 3rd, with a 

preview for overseas visitors on August 23rd. Our stand_: at 

the show is No. 117 on the ground floor and we hope Atat 

readers attending the show will visit us there. 

OUR QUERY SERVICE 
NCE again we must remind our readers of the rules of on"! 

O Free Query Service. The followings points should be care. 

fully noted: 
(i) We cannot undertake to answer technical queries over the 

telephone 
(ii) All queries must be accompanied by the query coupon 

from the current issue 
(iii) If a postal reply is required a stamped and addressed 

envelope must be enclosed with the query. 

We must also point out that we cannot design circuits to 

readers' specific requirements. Nevertheless we shall continue 

to 
that 

help 
information necessary oreanswering he query should rbe 

sent to us. , 

111111II 111 111111111111 111111111111111111 111111111111111111111111111111II11 
11111111 111111111111 111111111111111111111 

Our next issue, dated October, will be published on September 7W 

A 
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Round the World of Wireless 
POTENTIAL AND 
CURRENT NEWS 

Broadcast Receiving Licences 
THE following statement shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of May, 1960, in 
respect of wireless receiving 
stations situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 
The numbers include licences 
issued to blind persons without 
payment. 
London Postal 
Home Counties 
Midland 
North Eastern .. " 
North Western ., " 
South Western 
Wales and Border Counties 
Total England and Wales Scotland 
Northern Ireland 

Grand Total .. -. 

.. 
" " " 
.. 

corn. 

731'19` 540145 , x,52 
440,137 
265,238 

3,857,905 
448,282 
131 899 

4,438,088 

Radio Installation in H.M.T.S. 
"Monarch" 

A COMPREHENSIVE radio 
communication installation in 

the G.P.O. cable -laying ship 
H.M.T.S. " Monarch " has 
recently been completed by 
Marconi's Wireless Telegraph Co. 
Ltd. Part of this installation is 
of unusual technical interest in 
that it is believed to make 
"Monarch " the first ship in the 
world to be equipped with HF 
transmitting equipment which 
embodies a main amplifier having 
no tuned circuits. 

This facility is incorporated in 
a new equipment developed by 
the Marconi Company, the wide - 
band RF amplifier Type NT203. 
It provides a substantially con- 
stant power gain over the whole 
of the band 1.5Mc /s to 24Mc /s and therefore needs no retuning 
when the working frequency is 
changed. Two amplifiers are used 
in parallel without difficulty in 
H.M.T.S. " Monarch ". 
Communications circuit for 
Carribean 

THE world's most advanced 
inter -island and aeronautical 

tele- communications system was 
officially inaugurated in Barbados 
on June 10th, 1960, when the first 
call was made to Trinidad by the Federal Minister of Communica- 
tions, the Hon. Andrew Rose. 
This f5,000,000 multi- channel 

Nigeria's Miiloter of Communications. the Honourable Olu A kinfosile, recently visited Marconi's Chelmsford works. The illustration shows Chief Olu talking to two fellow Nigerians who are engaged in training courses at Marconi College. 
VHF scheme was engineered in 
conjunction with and on behalf 
of International Aeradio Ltd. by 
Pye Telecommunications Ltd. 
and Ericsson Telephones Ltd. It 
provides modern automatic tele- 
phone and teleprinter services for 
islands operating in the Carib- 
bean and gives instant, round the 
clock contact between any air- 
port airline office and aircraft, 
irrespective of weather condi- 
tions. 

Twelve separate and simul- 
taneous voice channels have been 
provided, along with 12 to 18 teleprinter channels. The main 
route runs from Trinidad via 
Grenada, St. Vincent, St. Lucia, 
Dominica, Antigua and St. Kitts 
and by a link, through the All - 
American Cable and Radio 
Company, to St. Croix, Puerto 
Rico and on by co -axial cable to North America. 

T.C.C. Agreement 

AN arrangement has been made 
between the Telegraph Con- 

denser Company Ltd. of the 
United Kingdom, and Sprague 
Electric Company of the U.S.A., 
whereby: - 

(a) T.C.C. acquire the right to all Sprague United Kingdom 
patents and applications, together 
with the technical and engineer- 

ing information necessary to 
exploit them. 

(b) Sprague will make avail- 
able to T.C.C. all its present 
research and technical informa- 
tion and engineering knowledge 
and for the next 21 years the two 
Companies will exchange re- 
search, development and manu- 
facturing knowledge, extending 
beyond the field of capacitors and incorporating all the products of 
the two Companies. 
BBC Appointments 
THE following appointments 

have been announced by the 
BBC. Superintendent Engineer, 
Transmitters, Mr. W. E. C. Varley, Associate I.E.E., A.M. 
Brit,I.R.E.. in succession to Mr. 
E. F. Wheeler who retired on 
June 15th after 36 years service. 
Assistant Superintendent Engin- 
eer, London Television Studios, 
Mr. M. H. Hall M.B.E. in suc- 
cession to Mr. H. Walker who is retiring after thirty years with 
the BBC. Engineer -in- Charge, 
London Television Studios, Mr. 
W. D. Hatcher, B.Sc.(Eng.), A.M. 
Brit. I.R.E. who succeeds Mr. M. 
H. Hall. 

E.M.I. Controlled Milling 
Machine 

THREE years ago, a large 
British aircraft company 
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sought to solve the problem of 
economically producing the wide 
variety of components needed in 
small quantities in aircraft manu - 
future by the introduction of 
electronically controlled machine 
tools. The Company, Short 
Brothers and Harland Ltd., of 
Belfast has now been operating a 
Cincinnati vertical milling mach- 
ine fitted with an electronic 
control system designed and 
manufactured by E.M.I. Elec- 
tronics Ltd, for over 10,500 
hours, working a double shift 16- 
hour day. 

Short's have now placed an 
order with E.M.I. for another 
similar machine. The reduced 
turnround time has considerably 
increased productivity in the 
department, and the scrap rate 
is less than 0.3 per cent. 

Because they can be pro- 
grammed from punched tape and 
require no marking out or expen- 
sive templates, E.M.I.-controlled 
machine tools are ideal for small 
batch production. Amendments 
to design drawings can be quickly 
incorporated in the control tape 
without the costly delays met 
in conventional systems. 

PRACTICAL WIRELESS 

resistor at a known temperature. 
The ` outputs from the two 

amplifying channels are detected, 
integrated and compared and the 
effective cosmic temperature 
determined; from these, data 
contour maps are prepared. So 
accurate has the system proved in 
initial tests that a discrimination 
of 0.1 °K has been achieved. 

South Western 
vention 1960. 

ON 7th and 8th October, 1960, 
he South Western Section of 

The British Institution of Radio 
Engineers is organising a one - 
and -a -half -day Convention in 
the Bristol College of Science and 
Technology. 

The Convention is planned to 
explore the technical potential of 
developments in electronics in 
the Aircraft Industry which it 
is thought could be of benefit 
to the Manufacturing and Process 
Industries. At the saine time 
prominent members of these 
Industries have been invited to 
post their problems to experts 
in the Electronics field. In con- 
junction with the Convention, a 
small Exhibition will he held. 

The Convention will be open 
to all interested persons and 
further particulars and Registra- 
tion Forms may be obtained 
from the Hon. Secretary, South 

Section, The British 

Section Con- 

Outer Space Temperature 
Research 

THE radio telescope at Bonn 
University Observatory will 

shortly be used for an intensive 
investigation into the tempera- 
tures prevailing in interstellar gas. 
This new outer space research 
programme, under the direction 
of Professor Becker assisted by 
Herr Heinz G. Muller, is another 
example of new application for 
Travelling Wave Tubes manu- 
factured by English Electric 
Valve Company Limited, Special 
dual channel amplifying equip- 
ment, using two low noise type 
N1017 Travelling Wave Tubes in 
cascade in each channel, has been 
supplied to the University by 
Marconi's Wireless Telegraph 
Company Limited. 

The radio telescope, a para- 
bolic mirror of 83ft diameter 
mounted on a pyramidal tower 
about sixty feet high, scans the 
sky picking up the cosmic con- 
tinuum radiation emanating from 
galactic and extra -galactic radio 
sources under observation. The 
signals in the neighbourhood of 
the hydrogen line frequency 
(1420Mc /s) are amplified by one 
pair of travelling wave tubes, the 
other pair being used to amplify 
reference noise signals from a. 

Western 
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Institution of Radio Engineers, 
c/o The School of Management 
Studies, Unity Street, Bristol 1. 

British Consumer Goods Dis- 
play at Toronto 

THE Boar¢ of Trade is'sponsor- 
ing a display of 'British con- 

sumer goods at the Canadian 
National Exhibition in Toronto, 
which opens on August 24th and 
lasts until September 10th. The 
Board held similar displays last 
year and the year before at this 
exhibition, a popular annual 
event looked upon as both a 
national festival and an inter- 
national trade fair. 

The Council of Industrial 
Design has selected on the 
Board's behalf more than 200 
examples of well designed pro- 
ducts to go on a stand covering, 
2,000sq. ft. They include car -. 
pets, furnishing fabrics, high- 
class knitwear and woollen fah , 
rics, furniture, kitchen equipment, 
leather goods, a lighting fitting, a 
radio set, sports goods, toys, 
cutlery and other wood and metal 
tableware. There will also be 
glassware and pottery selected 
from British products held in 
Canada. 

The display is being designed 
by Leslie Gooday, A.R.I.B.A., 
M.S.A.I. An enquiry counter on 
the stand will be staffed by the 
U.K. Trade Commissioner's office 
in Toronto. 

The above illustration shows members of the Southgate and 
the Radio Society ,their 

an Nional Field Day in Trent P k,Cockfosters 
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Six Valve 
9W Amplifier 

The 
completed 
amplifier. 

THIS amplifier employs a high -gain, low noise pentode in the first stage, so that adequate power output can be obtained with an input of 2 to 3mV. As a result, it is suitable for use with microphones giving a relatively small output. It can, of course, also be used with a record player or other source providing a larger output than the minimum quoted. 

Circuit 
The circuit is shown in Fig. 1. To obtain the full 9W an H.T. supply of 120mA at 250V is required, and a mains transformer of moderate size can supply this. The whole amplifier can thus be 

A VERSATILE, HIGH 
OUTPUT, CIRCUIT 

By F. G. Rayer 

made as a reasonably compact unit, with protec- tive cover. An input socket is provided at the back, and speaker output sockets at the side, the required speaker transformer being incorporated in the amplifier. 
The chassis is approximately 11 fin. x 7 #in. x 2fin. and should be of stout gauge material. If it has sides all round this will strengthen it, and also prove convenient when fitting the case. It will, however, make wiring a little less easy to reach, though this is not very important in a chassis of this size. Some modification in the dimensions of the chassis will not be of any importance, if the parts can be accommodated without crowding. Positions for the valveholders can be marked out from the measurements indicated in Fig. 2. The 7 -pin holders (6AT6) require holes approximately }in. in diameter, with ¡in. holes for the 9 -pin holders (6BR7 and 6BW6 valves). A hole about 

I fin. in diameter is necessary for the 5V4G holder. These holes can be made with chassis punches, an adjustable cutter, or by drilling rings of small holes, and cleaning up with a file. 

Fig. 1. -The circuit diagram. 
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Fig. 2. -Above chassis layout. 

slightly, wrapped with tinned copper wire, and 
the joint soldered, the wire being used to connect 
the braiding to the chassis. A coaxial connector, 
or screened input jack, may be used instead of the 
insulated socket. The earth return (chassis) side 
of the input goes to the amplifier chassis, either 
by taking the lead to the terminal shown, or by 
means of, the outer contact of the coaxial con- 
nector. 

The two leads to the volume control are also 
screened as explained, both ends of the braiding 
being connected to the chassis. The introduction 
of hum. owing to long wiring, is much less likely 
in the later stages, and screening is not required 
there. 

Matching 
The two 100k resistors in the second 6AT6 stage 

should have their values matched to 5 per cent. 
The resistors do not, need to be exactly 100k, 
provided they are of similar value. If these 
resistors are taken at random it is possible that 
they will be of rather dissimilar value, and this 
will cause unbalance in the input to the push -pull 
stage. The two 470k grid resistors wired to the 
6BW6 valves are also matched to 5 per cent for 
the same reason. 

It will be noted that the junction point of 25µF 
condenser, 100k resistor, 1M resistor, 3.3k resistor, 
and 0.01µF condenser must not be in contact with 
the chassis. With short, direct leads, an insulated 
supporting tag is scarcely necessary here. But care 
is necessary that the 251AF condenser is not a type 
with a metal can common to negative, as, if this 
were so, and the can were in contact with the 
chassis, one output valve would receive no signals 

Mains Transformer 
The drop- through type of mains transformer 

also requires a cut -out, which 'can be made. by 
starting with several, holes at each corner, and 
then using a metal saw. All these 'large holes 
should be finished before fixing any parts. The 
upright type of transformer is equally satisfactory, 
and does not need a cut -out to hold 'it. 

If the chassis does not have 'side runners, two 
pieces of wood should be cut to fit inside the 
chassis ends. That is, approximately 7-fin. x 
These will be required when making the case, to 
hold the ends. 

When the large components have been bolted 
to the chassis, this should be arranged upside down 
so that wiring can be done underneath. It is wise 
to use blocks of wood to support it, or temporarily 
place it so that it rests in a box. Otherwise there . 

is some danger of breaking the tag board of the 
output transformer, owing to the weight of trans- 
formers and choke. If a box is used to give 
support, this should be a little 'smaller than the 
chassis, so that the chassis, rests on the edges of 
the box, with the transformers, etc.; inside. 

Wiring Details 
Connections and parts underneath the chassis 

are shown in Fig. 3. The heater circuit is best 
wired first, leads being run close against the 
chassis. Small tags, for chassis connections, should 
be bolted securely in place when fitting the valve - 
holders. All these points are marked ` M.C." 

_. 

Short, direct wiring is used in the first stage 
(6BR7 value), and the lead from the input socket 
is screened. The metal braiding is, pushed back 
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Bias Resistor 
The output bias resistor value of 120(2 is made 

up by wiring two 24012 1W resistors in parallel, 
these being attached to tags on the tag -board 
shown. Two such resistors are in some cases easily 
obtained, where difficulty may arise in buying a 
120: "2 2W resistor. The single 120(2 resistor, would, 
of course, be satisfactory. 

This tag -board also provides mounting points 
for some other components, as indicated. The 
indicator lamp is returned to the chassis. A 
separate mains switch is used, wired to the mains 
transformer primary, to avoid carrying mains leads 
near the volume control, and because this is often 
more convenient, as the volume control can be 
left at a pre-determined setting. 

Mains Transformer and Choke 
Surplus transformers and chokes may be 

obtained from many suppliers, and their use will 
reduce quite considerably the cost of building the 
amplifier. The heaters and lamp require 6.3V at 
2A, with a separate 5V at 2A for the rectifier 
heater. Windings rated as able to deliver over 
2A would be equally satisfactory, as there is no 
need to take all the current the winding can deliver. 

For H.T., a 300- 0 -300V winding, rated at 120mA, 
is satisfactory. On full load, the voltage at the 
rectifier cathode will be around 265, so 250V may 
still be obtained with 15V dropped in the smooth- 
ing choke. A somewhat higher voltage will not 
matter. A lower voltage will reduce maximum 

25pF /00 
/SKO KO 
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output slightly. If a 350V transformer is to hand, 
this may be used. The choke can then have a 
higher resistance. A winding rated at 125mA or 
150mA will, of course, be satisfactory. 

COMPONENTS LIST. 
Valves: 

6BR7, two 6AT6, two 6BW6, 5V4G. 
Valveholders: 

Two B7G, three B9A, one octal. 
Fixed condensers: 

Four 0.0114F 500VW, 0.1µF 350VW, 8 
plus 8µF 340VW, 8 plus 16µF 450VW, 
three 2514F 25VW, 50/4. 50VW. 

Resistors, 2W: 
1.5k, two 3.3k, two 47k, 100k, two 100k 
matched 5 per cent, two 220k, two 470k 
matched 5 per cent, 1M, 1.5M, two 24(W 
1W (or 12012 2W). 

Sundries: 
300/0/300V 120mA, 5V, 2A., 6.3V, 2A 
mains transformer for 200/250V. 120mA 
smoothing choke. 1M volume control with 
knob. On /off switch. Input and output 
sockets, etc. Elstone MR /7 output trans- 
former. Chassis approx. 11 in. x 71in. x 
24in. Perforated metal approx. 12in. x 
24in. Wood, etc. 

(To be continued) 
Mains 

input 

68,97 

22OKO 

Primary 

47Kí1 

68W6 

To Choke 

/6iP 

O/pF 

® 
/MO 6BW6 

MC. denotes 
earthing 'connections 

to chassis 

Volume 
Contro/ 

Illllllll 

indicator 
Lamp 

Fig. 3.- Underchassis wiring diagram. 
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Inexpensive 
P.A. Equipment 
COMPLETE CONSTRUCTIONAL 

INFORMATION 
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By V. E. Holley 

(Continued from page 302. August 
issue) 

As it is a matter of chance at each 
connection to the mains which of 
the leads to the mains transformer 

becomes neutral, a two -way switch is 
provided so that C9 may be connected to 
either. The correct position for this switch 
is apparent from the reduced hum 
level but as this is in any case low. 
it is difficult to distinguish in noisy 
surroundings. A small neon indi- 
cator lamp is therefore connected 
to the " hot " end of C9 and its 
other conection taken to a 4B.A. 
bolt in the mains panel. If the position of 
the switch is not correct, the neon will glow 
when a finger is applied to the bolt head. 
Note that if a rotary switch is used it. must 
be a 3 -or 4 -way so that one or two tags 
may be left unconnected between those used 
for mains connections; otherwise the switch will 
probably short circuit the mains when it is 
operated. If the neon indicator is of the type 
designed for direct connection to the mains, R15 
may be omitted. 

Speaker System 
The output transformer has secondary tappings 

for 3, 5, 8 and 1512 and is suitable for supplying 
15f1 speakers in parallel or 311 speakers in series. 
The latter arrangement was selected as 312 speakers 
are easier to come by at reasonable prices on the 
surplus market. 

All the connections from the output transformer 
secondary are carried by way of an octal plug and 
5 -way cable to a load control panel. A 4 -way 
switch is fitted here by means of which the correct 
tapping for the load may be selected. The output 
is then taken through the first speaker to a closed 
circuit jack on the side of the amplifier cabinet 
which' permits the insertion in series of an 
additional speaker as required. In single speaker 
operation, large currents flow in this circuit and 
the closing action of the jack is therefore relied 
upon only for temporary disconnections in multi - 
speaker working. It is otherwise reinforced by a 

small shorting plug inserted into a parallel - 
wired socket. The wiring is shown in Fig. 2. 

It will be seen that the same plug, inserted 
in a different way, serves to short out the 
first speaker when required; socket D holds 
it when neither function is required. The plug is 

used in preference to a switch so that this control 
shall not be available to inexperienced operators. 

The completed equipment in its case. 

The amplifier is housed in a cabinet. together 
with one 10in. speaker. The second speaker is in a 
cabinet of the same size, shape, and construction 
and has a closed circuit jack for the connection of 
a third speaker in series if required. It is necessary 
of course, that all the speakers should be connected 
in phase. A l fV battery should be applied to the 
speaker line; the resultant impulse will cause the 
cones to move and the direction of movement can 
be discovered by holding the finger lightly against 
each cone in turn. Connection should then be 
arranged so that all the cones move in or out 
together. 

Open -Air Work 
For open -air work, especially where it is neces- 

sary for announcements to be heard over con- 
siderable distances, speakers of the re- entrant type 
will be found most suitable. They are obtainable 
cheaply from surplus sources, with an impedance 
of 7.5û and will handle 8W with penetrating 
efficiency. Tw.o may therefore be operated in 
series with the load control switch at 1512 and in- 
ternal speaker shorted out. 

Re- entrant speakers are also useful for speech 
amplification in large halls. They are not very suit- 
able for reproduction of music as the output falls 
off . at the lower frequencies. 

Construction 
The layout was shown in Fig. 3. It is quite straight- 

forward. The placing of the components is not at 
all critical but those which generate heat should 
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Fit Mains Fène/ here 

1'11'10 Fillet 

11111 7e 4tusd o,i'! 

Inset y : 
o/ranét 

I, I II I' 
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II' 

"5,1ckr 
Socket 

/`die. ho/es 

Fit removable f!% /st here 

Fig. 5. The cabinet for the amplifier an 

be given plenty of room. Attention must of course 
be paid to the rigidity of wiring and the secure 
anchoring of all components. Sheet aluminium 
not thinner than 16s.w.g. is recommended for the 
chassis,,a plan of which was given in Fig. 4a. Note 
that one end is left open for ventilation. The in- 
put. 5ockét and volume control are mounted on a 
screen at one end so that the control should be well 
clear of floor level when in use. An octal socket is 
used for connecting the speaker network. The 
mains lead should be about 15in. long and 
fitted with a plug to suit a socket fitted inside 
the cabinet. 

Testing 
If when the completed amplifier is switched on, 

it is found that the feedback is positive, the con- 
nections to the anodes of V3 and V4 should be 
reversed. When proper operation has been secured, 
the voltage at the anodes and screens of these 
valves should be checked; it should not exceed 285 
measured between these electrodes and the cathode 
and the bias should be 18 -19V. Some alteration to 
the value of R16 may be necessary to achieve these 
figures. 

Cabinet 
The amplifier is housed in a cabinet 18in. x 18ín. 

x 6in. which contains also one loin. speaker and a 
small compartment at the top, fitted with a hinged 
lid and accommodating mains and load control 
panels; there is also space for stowing the mains 
lead, etc., when not in use. (Fig. 5). The cabinet 

d loudspeaker. 

September, 1960 

needs to be strongly con- 
structed but no elaborate 
joinery is required. It 
can conveniently be made 
of }in. 5 -ply, the joints 
being held together initially 
with glue and panel pins and 
then strengthened internally 
by the addition of *in. 
square wood fillets along the 
whole length of each 'joint 
and round the rear edges. 
The fillets should be glued 
and screwed into position 
except the one at the bottom 
rear, which should not be 
glued as it will need to be 
removed when fitting or 
removing the amplifier. The 
rear edge fillets should be 
recessed }in. so as to receive 
the back, which is also of 
¡in. ply and, being screwed 
firmly into position, adds 
considerably to the strength 
of the case. The speaker 
aperture should be covered 
with steel wire mesh or some 
similar material - the 
tougher the better. Thin felt 
should be placed between 
the mesh and the cabinet to 
prevent " tizzing ". Plenty of 
ventilation should be pro- 
vided by cutting large holes 
in the back of the cabinet 
and covering them with wire 
mesh and a couple of lin. 

holes in the bottom similarly covered, will provide 
underchassis ventilation. Some wooden feet should 
be added to raise the cabinet about /in. above 
the surface on which it stands. 

External Connections 
External access must be provided for the volume 

control, the input and output sockets, and the 
speaker shorting plug and it is desirable in order 
to avoid damage in transit that all these fittings 
should be flush with the surface of the cabinet. A 
flushmounting coaxial socket is used for the input, 
which is then taken by a short length of screened 
sad and suitable plug to the socket on the ampli- 

fi er. The output jack socket is mounted on a small 
luminium plate screwed to the inside of the 
abinet, a loin. hole being cut in the cabinet side for 
he jack plug. The shorting plug is dealt with 
imilarly. For the volume control, a 2M. diameter 

hole should be cut and covered on the inside with 
an aluminium plate having a }in. hole located 
centrally through which the control spindle can be 
xtended by means of a connector and a short 
ength of fin. brass rod. There is not room to fit a 
nob flush with the surface but an effective control 
an be made by soldering a lin. length of 16s.w.g. 

wire across the end of the brass rod in the form of 
letter T. The mains lead should be brought out 

t the bottom so that if someone should trip over 
t, the cabinet will not be upset. A hole must be rovided in the back for screwdriver access to R2. 

1 
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Finishing 
The completed cabinet may be rubbed down 

with glasspaper and painted a suitable colour and 
a collapsible carrying handle fitted at the top. The, 
appearance can be enhanced by displaying the 
owner's business card or printed name and address 
behind a small sheet of perspex screwed to the 
front above the speaker aperture. 

Fitting the Amplifier 
The chassis is designed to be a snug fit. between 

the horizontal fillets at the bottom of the cabinet. 
It needs to be attached very securely and the best 
method is as follows. Remove the heads from two 
lfin. wood screws and with a hacksaw cut new 
screwdriver slots. Make a cardboard template of 
the side of the chassis showing the exact positions 

of the holes A and B 
(Fig. 4a). Remove the 
rear horizontal fillet 
from the cabinet and 
with the aid of the 
template insert the 
headless screws into 
the front fillet in the 
correct positions so 
that they protrude }in. 
Place the chassis in 
position; the headless 

screws should pass neatly into the holes A 

and B. Replace the rear fillet and at points cor- 
responding roughly with the positions of the head- 
less screws, drill two 3 /16in. holes through the fillet 
and the side of the chassis beyond. If two 11in. 
wood screws of suitable diameter are now inserted, 
they will have a self - tapping action as they enter 
the aluminium and will secure the chassis very 
firmly. 

Fig 6. Equivalent circuit 
of crystal microphone. 

Operation 
Used in conjunction with a microphone, the 

construction of which will be described next 
month, the amplifier has sufficient gain for many 
purposes with no pre- amplifica- 
tion. It will perform adequately 
for instance for announcements 
or speeches at social functions, 
sports meetings, etc., for the use 
of a vocalist in a dance band or 
for emphasising a solo instru- 
ment. It is quite free from hum 
and extraneous noises and the 
maximum gain is not sufficient 
to generate acoustic feedback 
unless the microphone is 
deliberately introduced to the 
front of the loudspeakers. It is 
thus practically foolproof and 
having been installed on the site, 
can be left in The hands of an 
inexperienced operator who is 
required only to switch the 
microphone on and off as 
necessary. 

In other applications where 
the sound source is at a greater 
distance from the microphone, use is made of 
pre -amplifiers, of which a description will be given. 

First 
Layer 

397 

The amplifier can, with suitable input arrange- 
ments, be used with any type of microphone 
but for practical reasons the choice for 
portable equipment lies between the moving coil 
and crystal types. The former has the advantage 
of low impedance so that long, and sometimes 
unscreened, cables can be used without picking up 
hum or extraneous noise, but it is expensive and 
requires an input transformer, which is a further 
expense. Further, it often has a rather distressing 
overload characteristic. The crystal type on the 
other hand is cheap and robust, has a high output, 
is not easily overloaded and requires no .trans- 
former. With proper screening and earthing, it 
can be operated with up to 50 or 60ft of cable 
without difficulty. It is therefore the preferred 
type of instrument for this equipment. 

Input Circuit 
The crystal microphone may be regarded for 

practical purposes as an A.C. voltage generator 
having in series with its output a low resistance 
and a very small capacitance which is in fact the 
self- capacitance of the crystal (Fig. 6). It will be 
seen that as with any R/C coupling, if the full 
output in the lower frequencies is to be . realised, 
the load must be high and 5M is a common value. 
For the best reproduction of speech, however, it is 
desirable to introduce some attenuation of the 
lower frequencies and this can be achieved-satis- 
factorily by reducing the load to 2M. As this is 

the value of the volume control in the grid-circuit 
of VI, a crystal microphone is suitable for, direct 
connection to the main amplifier. 

Making a Mike 
Suitable instruments can be obtained com- 

mercially from about 35s. upwards and while it 
may be desirable to have one of these for use on 
occasions when appearance is especially important, 
a . very satisfactory mike can be made up at the 
cost of a few shillings from one of the crystal 
inserts available in the surplus market. The follow- 
ing describes the construction of a hand instrument, 
using a tin. round insert but the same technique 
can be followed for desk and stand models. 

Cut -out 
to suit 

Switch 
arm 

Cut -out 
to suit 
Switch 

body 

channel 
for 

screened 
lead 

Coaxial 
Socket 

intermediate Centre 
Layer Layer 

Fig. 7. Making up the microphone case. 

(To be-continued) 
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Using Absorption Wuvemeters 
ACCURATE MEASURING METHODS 

A 
N absorption wavemeter is an extremely 

simple piece of equipment, and requires no 
battery or mains supplies. With its aid the 

operating frequency or wavelength of oscillator, 
receiver, multiplier, and transmitter' output stages 
can be determined. It does not produce any radio - 
frequency output itself (as, for example, does a 
mains or battery operated signal generator), but 
instead extracts energy from the circuit being tested. 

One great advantage of the absorption wave - 
Meter arises from the fact that its indication is 
always on the fundamental. That is, wavemeter 
And tested circuit will always be tuned to the same 
frequency, not possibly to a harmonic, as may 
arise with a signal generator. 

Circuit 
The simplest practical absorption wavemeter is 

shown in Fig. 1 and in .this form it can be used for any of the tests described. For short wave use 
a single fixed coil will cover quite a wide band. 
Other bands can be covered by employing plug -in 
soils, the holder being attached to the tuning 
condenser. Alternatively, a separate wavemeter 
can be constructed for each band, as the cost is 
so small, especially if only two or three bands are 
to be covered: 

Smooth or ribbèd formers can be used for the 
coils. Ribbed formers approximately 1 }in. in 
diameter, as available for S.W. receiver coils, are 
satisfactory. Using these, 80 turns occupying about 

will cover approximately 1.2Mc /s to 3.6Mc /s. 
For 3Mc /s to 8Mc[s 35 turns occupying 1 #in. can 
be used, with 9 turns occupying 1 }in. for 8Mc /s to 
24Mc /s, and 3 turns occupying lin. for 23Mc /s to 60Mc /s. Turns should be tight, cemented in 
place or resting in notches' in the ribs. 

Knob snd pointer 

/50pF 
condenser Co// 

Pene/ 
(Handle) 

Fig. 1.-6-Sipple practicable wavemeter. 

Ready -made receiver and similar coils can, of course, be'used. The tuning condenser can be of 100pF to 250pF capacity, though the coverage thentioned'is for approximately 150pF. 
' The small panel in Fig. 1 serves merely to take the wavemeter scale, and to provide a " handle " by which the instrument' can be while tuning. It is also feasible to build the wavemeter in a 

Cabinet, with plug -in coils on top, or at one side. 

/50pF 

By M. Longdon 

Fig. 2. -Using a wavemeter to check a receiver coil. 

This form of construction is usual in high -class 
instruments which may receive much use, or 
possibly rough handling. A milliammeter or other 
indicating device may also be added. This is useful for some applications, and is described later. 

Receiver Checking 
When the absorption wavemeter has been 

calibrated, it can easily be used to show the wave- 
length to which a regenerative receiver is tuned. 
This allows dial readings to be marked up for 
home -constructed receivers. The wavemeter will, 
in fact, be a most useful means of quickly calibra- 
ting such receivers, or adjusting receiver coils. 

To check a receiver, the wavemeter is placed so that its coil is fairly close to the receiver coil, and 
approximately in line with it, as shown in Fig. 2. The receiver regeneration or reaction control is 
then adjusted until the detector is just oscillating. 
When the wavemeter is tuned to the same wave- 
length as the receiver this oscillation will cease. 
This tuning point can be found by listening with 
the phones or speaker. The wavemeter reading 
can then be marked on the receiver tuning scale. 

Accuracy 
It is most convenient to adjust wavemeter and receiver tuning a little, keeping them in step, until 

the wavemeter indicates suitable round figures to transfer to the receiver .scale. The most accurate 
readings will be obtained by keeping the wave- meter as far as possible from the receiver coil. 
But if reaction is not carefully adjusted, the wave- 
meter will cease to pull the detector out of oscillation, as the distance is increased. 

To obtain an easy visual indication, a meter may be wired to the receiver, to show detector anode current, as in Fig 3. Reaction is then adjusted, as 
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Anode current 
meter 
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Wavemeter 

Fig. 3.- Coupling the wavemeter direct 
to a receiver. 

already explained, and wavemeter tuning brought 
into resonance. The exact tuning point will be 
shown by the maximum rise in meter reading, as 
the wavemeter draws power from the oscillating 
circuit. 

Wavemeter Calibration 
If a calibrated regenerative receiver is available, 

the wavemeter scale can be marked up from this. 
The receiver is tuned to a suitable frequency, 
reaction adjusted as explained, and the wavemeter 
is tuned until the circuit is at resonance, as 
described.. The receiver reading is then marked 
on the wavemeter scale. 

If the receiver is not calibrated, it should be 
tuned to a station of known wavelength, and the 
wavemeter can then be adjusted to this wavelength. 
It is best to remove the receiver aerial, or use only 
a very short throw -out wire. 

When a signal generator is available, this can 
be set to various frequencies, and the receiver 
tuned to the signal. The absorption wavemeter 
is then tuned to the receiver frequency, as described. 

/80 

/50 

3o 

0 
Fre "ugn^ies 

Fig. 4.-A calibration graph. 

Calibration With a- Super. het 
Should a calibrated sùperhet- be used, the wave- 

meter can be Calibrated, to agree with this by 
making up. a . temporary one -valve radio frequency 
oscillator. The syperhet is tuned to a suitable 
frequency, and the :oscillator is tuned'until- its"note 
is heard on the'receiver. The wavemeter is then 
tuned to the, oscillator, a milliammeter in the N.T. 
circuit being used as an indicator 

When " round " tgure wavelength or frequency, 
readings are obtained, they can be markeddirectly 
on the wavemeter scale. But , it;. broadcasting 
stations are. chosen. as a. means of calibration, it 
is most convenient to draw up a graph by plotting 
frequencies against wavemeter . dial.r,eadings, as in 
Fig.. 4.. Dial readings for " round ". figure frequen- 
cies can then be found, and marked on the wave- 
meter scale. Calibrating from known stations can 
provide a vety good degree of accuracy. 

Once the wavemeter has been , calibrated, care 
should be taken not to change the coil windings 
or otherwise modify it. It will : then always be 
available for 'checking frequency or. wavelength. . 

Fig. 5.- Wavemeters with. indicators. 

Reagnance.Indicatora .' . 

An. indicating device may 'bezincol'porated in the 
wavemeter, to show when tuning agrees 'with " that 
of the circuit. being tested..: When Such, an ;indicator 
is added, the .wavemeter. can- ,still be used in the 
same way as the instrument -in Fig, -1. 

Two types . of indicators are shown in. Fig. 5. 

The meter can be housed in. the. wavemeter case, 

and a 1mA instrument is,convenient. -When check- 
ing oscillator 'and_. transmitter, circuits, the correct 
tuning point is that giving the, highest meter 

reading. If a strong R.F. signal is present, the 

wavemeter should be kept far enough.. away to 

avoid overloading the milliammeter. If :a very 

sensitive instrument is fitted, it- is, wise : to add. a 
switch' and resistor, so that a shunt can.be brought 
into circuit. 

A low consumption ,bulb, coupled by a- small 

loop of about two turns, will also serve as an 

indicator for small transmitters. Because of its 

simplicity, this method is popular ' with model 
control equipment. Changing the bulb will slightly 

modify tuning, so it is best to solder.this item into 
circuit. The wavemeter coil should be kept as far 
from the transmitter coil as possible, as this gives 

most accurate indication with. a bulb indicator. 
The coils described are suitable for tht circuits 

in Fig. 5.. If it is desired 'to' cover only a` very 
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small tuning range, the tuning condenser can be 
15pF to 25pF or so. For example, a wavemeter 
for model control transmitter tuning only could 
have 11 turns occupying 1 }in. on a kin. diameter 
ribbed former. 

The bulb meter can easily be carried, and is 
readily held in line with. the transmitter coil, as 
shown in Fig. 6. If used as described, the indica- 
tion it gives is sufficiently accurate. 

Link Coupling 
A wavemeter with large calibrated dial, or fitted 

with a milliammeter, may be too large to handle 
easily. Occasions also arise when it is awkward 
to bring the meter coil and receiver, oscillator or 
transmitter coil into line, or when the coil is 
difficult to reach. 

When investigating circuits in these circum- 
stances, a simple link coupling can be arranged 
between the equipment coil and wavemeter coil. 
The link can be made with a convenient length 
of insulated connecting wire or flex. About one 
turn is made round each coil, and the ends of the 
wire are joined. This introduces coupling between 
the two pieces of equipment, as shown in Fig. 7, 
and it is no longer necessary to have the coils near 
,together, or in line. 

The loop at each end of the link line should 
have the same number of turns. The loop will usually need to be near the " earthed " end of the 
coils, otherwise coupling may be too tight. With 
a transmitter or oscillator, particular care is needed 
not to overload the wavemeter. 

Indicator 
When the wavemeter has an indicator, tuning is 

for maximum deflection, as explained. If the 
wavemeter is of the type shown in Fig. 1, a 
milliammeter should be included in the anode 
circuit of the stage under test, as an indicating 
device. With transmitting equipment, this meter 
will often be present already. It is then only 
necessary to tune the wavemeter until a rise in 
meter reading shows that power is being drawn. 

If the wavemeter is accurately calibrated and 
well made, a high degree of accuracy can be 

September, 1960 

Fig. 6. -Using a bulb waventeler. 

achieved, especially when coupling to the circuit 
under test is loose. With transmitting equipment, 
it is particularly useful to investigate the harmonics 
present in crystal controlled or multiplier stages, 
or in the transmitter output. As harmonics will 
arise only at well- spaced intervals from the funda- 
mental, even a simple wavemeter, calibrated with 
only moderate accuracy, will be extremely useful 
for locating them. For this type of work, a 
milliammeter is the best indicating device, and 
loop link connections to various circuits can be 
made as shown in Fig. 7. care being taken that the 
meter is not overloaded. 

Fig. 7. -Using a loop link connection. 

Calibrating a Generator 
A home -constructed signal gen- 

erator can be calibrated from the 
wavemeter, exactly as described for 
a transmitter. A milliammeter is 
included in the signal generator H.T. 
circuit, as an indicating device, if the 
wavemeter itself does not have an 
indicator of enough sensitivity to 
show resonance with the oscillator. 

A grid dip meter may be calibrated 
directly from the wavemeter by plac- 
ing the coils in line and tuning for 
maximum dip on :the grid current 
meter. 

With other than very low- powered 
transmitting equipment, 'the radio 
frequency field near a crystal oscil- 
lator, multiplier or output stage will 
be strong enough to give an indica- 
tion on the wavemeter milliammeter. 
even if the coils are not in line, and 
in these circumstances the link 
coupling method need not be used. 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1960 PRACTICAL WIRELESS 401 

Easy-to - build kit - sets of 

HI -FI F.M. TUNER 
Tuning range 88 -108 Mc s. For your convenience 
this is available in two units sold separately as follows: 
Tuner Unit (FMT -4U) with 10.7 Mc s I.F. output 
£3.2.0, inc. P.T.). I.F. Amplifier (FMA -4U) corn - 

p.ete with cabinet and valves (£10.10.6). £13.12.6 Total 

HI -FI 16W. STEREO AMPLIFIER Model S -88 

10mV. basic sensitivity (2 mV. available, El extra). 
Ganged controls. Stereo/Monaural gram. radio and 

tape recorder input. Push -button selec- £25.5.6 
don. Two -tone grey metal cabinet. 

6- TRANSISTOR PORTABLE Model UXR -1 

Pre -aligned I.F. transformers, printed circuit, 7 x 4in. 
high -flux speaker. Real hide case. £14,18.6 

DUAL -WAVE TRANSISTOR RADIO UJR -1 

This sensitive headphone set is a fine introduction 
to electronics for any youngster. £2.16.6 

RES. -CAP. BRIDGE Model C -3U 
Measures capacity IOpF to 1,000µF 
I000 to 5 Mil and power factor. 5 -450 v. 

test voltages. With safety switch. 

AUDIO SIGNAL GENERATOR Model AG -9U 
10 c/s to 100 kc /s. switch selected. Distortion 
less than 0.1`;;, 10 v. sine wave output £19.3,0 
metered in volts and dB's. 

VALVE VOLTMETER Model V -7A 
Measures o,cs to 1,500 (D.C. and R.M.S.) and 
4,003 pit. to pit. Res 0.152 to 1.000 MS2. D.C. input 
imped. I I MS2. Complete with test prods, £13.0.0 
leads and standardising battery. 

Portable 23/4" SERVICE 'SCOPE Model OS -1 

Compact portable 'scope ideal for servicing and general 
work. Y amplifier sensitivity 10 mV cm; response 

3 dB 10 es-2.5 Mc s. Time base 15 ç,s -150 kc;s. 
Printed circuit. Case 7t x 4} x 12 }in. long. £18.19.6 Wt. only 10} lb. 

5 in. OSCILLOSCOPE Model O -12U 
Has wide -band amplifiers, essential for TV servicing, 
F.M. alignment. etc. Vertical freq. response 3 c, s. to 
over 5 Mc/s. without extra switching. T B 

£34.15.0 covers 10 c s to 500 kcs. in 5 ranges. 

resistance 

£7.19.6 

NEW MODELS include: 
Grid Dip Meter, GD -IU, £9.19.6 
Transistorised Grid Dip Meter, 

£9.18.6 

Tape Amplifier - 
Mono (TA -IM) 
Stereo (TA -IS) 

£16.14.0 
£22.4.0 

and 

'PACKAGED DEALS' of Hi -Fi 

Equipment including TAPE DECKS 
(Collard or Truvox), RECORD 
PLAYERS (Collaro or Connoisseur 
and DECCA ffss PICK-UPS. 
Write in to see how these deals save you 

further money. 

ir 

F.M. TUNER 

5.33 

S -3d 

D X 40 

U XR-1 

OS-1 

SSUJ-I 

highest quality at lower cost 

6 -W STEREO AMPLIFIER Model S -33 
3 watts per channel, 0.3 °0 distortion at 2.5 w,'chnl. 
20dB N.F.B. Inputs for Radio (or Tape) and Gram., 
Stereo or Monaural, ganged controls. £11.8.0 
Sensitivity 100 mV. 

TRANSCRIPTION RECORD PLAYER RP -1U 
4 -speed A.C. motor. Ronette Stereo: £12.10.0 
Mono pick -up. Complete with plinth. 

HI -FI SPEAKER SYSTEM Model SSU -1 

Ducted -port bass reflex cabinet "in the white". 
Twin speakers. With legs LII.12.6. £10.5.6 

"HAM" TRANSMITTER Model DX -40U 
from 80 -10 m. Power input 75 w. G.W., 60 w. peak 

C.C. phone. Output 40 w. to aerial. Corn- £29.10.0 
pact and self -contained. Prov. for V.F.O. 

AMATEUR TRANSMITTER Model DX-100U 
Covers all amateur bands from 160 -10 metres. Self - 

contained including Power Supply £76.10.0 
Modulator and V.F.O. 

"GLOUCESTER" EQUIPMENT CABINET 
46k x 30 x 21ín. deep. Mk.l houses Record Player, 
Stereo Amplifier, F.M. Tuner, records, etc. Mk.11 

will house a Tape Deck in addition. Left in the white 
for finish to personal taste. 
Mk. 1 ... £15.18.6 Mk. 11 ... £17.8.6 

"COTSWOLD" HI -FI SPEAKER SYSTEM KIT 
Acoustically designed enclosure "in the white ", 
26 x 23 x 15 }in., housing a 12in. bass speaker with 2in. 
speech coil, elliptical middle speaker and pressure 
unit to cover the full frequency range of 30- 20,000 c /s. 

Complete with speakers, cross -over unit f19.18.6 
level control, etc. 

COMPLETE MATCHED STEREO OUTFIT 
I ac:udes record player, amplifier and twin speaker 
systems (pedestal speaker legs optional £42.10.0 
£4.14.0 extra). 

"CHEPSTOW" EQUIPMENT CABINET 
Ideal cabinet for small rooms or armchair operation. 
Houses Record Player, F.M. Tuner and £10.10.0 
Stereo Amplifier. 

SINGLE CHANNEL AMPLIFIER, MA -12 
10 -12 watt Hi -Fi amplifier. Extremely low £9.19.6 
distortion and wide frequency range. 

STEREO 

THE "GLOUCESTER" 
EQUIPMENT CABINET 

e. 

Please send me FREE CATALOGUE (Yes /No) 

Full details of model(s) 

NAME 

ADDRESS 

PW9 

CONTROL UNIT, USC -1 

Luxury model with press -button inputs to 
suit any pick -up or tuner and most cape - 

heads. Output 1.3 v. R.M.S. per channel. 
Printed circuit construction. £17.19.6 

STEREO HEAD BOOSTER, USP -1 

Ideal for boosting tape -head output and 

low output pick -ups (e.g. £5.19.6 
Decca ffss). 

VAR. FREQ. OSCILLATOR VF -1U 
From 160 -10 m. Ideal for cur DX -40U 
and similar transmitters. £10.12.0 
Price less valves E8.19.6. 

Prices include free delivery UK 
Deferred Terms 

available on orders over £10 

DAYSTROM LTD. 
DEPT. P.W.4, GLOUCESTER, ENGLAND 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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R AUDIO 
AMPLIFIERS 

OiRGU STS FO 

-a book every enthusiast will want! 
This new Mullard publication is a practical 
manual for every audio enthusiast. In addition to describing twelve of the most popular Mullard circuits, it has introductory chapters on many of the theoretical and practical aspects of high quality sound reproduction. 
Whether you are interested in disc or tape, 
monaural or stereo, you will find that "Circuits for Audio Amplifiers" gives just the sort of information you need. 
This informative book costs only 8/6. The demand for it is high, so get your copy now from your local radio dealer. 

Mullard 
NULLARD LIMITED MULLARD HOUSE TORRINGTON PLACE LONDON W.C.I 

M V M423A 

i For Safety's Sake 
use 

AVO Prodclips 

M+m 

Pat. No. 748611 

.. with Trigger -Action Spring- Loaded Clips 

PRESS TRIGGER TO OPEN 

RELEASE TO GRIP 

Safety first every time with these patented spring - 
loaded AVO Prodelips. 
Cleverly designed for use as insulated prods, the are invaluable for reaching and holding test points which are difficult of access. 
Suitable for use with AvoMeter, Multiminor POSE Free 
and Avo Electronic Test Meter Leads. i5 

per pair. V © LT] - AVOCET HOUSE, 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

ViCtoria 3404 (12 lines) 
A KEMBER OF THE METAL ISLC+TEIE..s ,iEOCP OF - OMPA5IE3 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustratea 

inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper/Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

eiDCOLP 
(Regd. Trade Mark ) 

GAUDEN ROAD 
CLAPHAM HIGH ST 
LONDON, S.W.4 

Telephoner 
MACaulay 4272 - 3101 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
"SOLIOINT, LONDON" 
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M 

BY THERMION 

Y older readers will remember the early 
days of radio and the excitement of daily 
news of far reaching discoveries. Marconi 

is the name most easily recalled and it was with 
great interest that I learned of a private ceremony 
at Marconi House, London, on July 6th, when 
Lord Nelson of Stafford, Chairman of the English 
Electric Group, presented to the National Trust 
the title deeds of some 40 acres of land at Poldhu, 
Cornwall -the former site of the historic radio 
station. This station, which was built by Guglielmo 
Marconi, was the first to span the Atlantic with 
wireless telegraphy. The gift was accepted by Earl 
De La Warr, Chairman of the Trust's Estates 
Committee. 

Also among those present at the ceremony were 
Sir Ronald German, Director General of the 
G.P.O., Sir Godfrey Ince. Chairman of Cable and 
Wireless Ltd., Mr. F. N. Sutherland, Managing 
Director of Marconi's Wireless Telegraph Co. Ltd. 
and Mr. C. S. Franklin of short wave beam radio 
fame. (Mr. Franklin, who joined the Marconi 
Company in 1890, was closely associated with 
Guglielmo Marconi and the Poldhu wireless 
station, and is very largely responsible for long - 
range radio communication as it exists today.) 

Of Poldhu wireless station nothing now 
remains -it was dismantled as long ago as 1937 - 
and a granite column is the only reminder of the 
momentous events which took place on this wind- 
swept cliff overlooking Mounts Bay in Cornwall. 

Poldhu was the cradle of the Radio Age. 
Guglielmo Marconi, in 1900, chose the site to 
build a wireless station of a size never before 
thought possible. Its purpose was secret until, on 
December 12th, 1901, Marconi announced that 
signals from Poldhu had bridged the Atlantic and 
were being received by him at St. Johns, New- 
foundland. 

That news, in one dramatic moment, took 
wireless telegraphy out of the laboratory and into 
acceptance as a wholly practical new system of 
communication. As a side issue it confounded 
the many learned critics who had said that wire- 
less waves would never reach beyond the horizon. 

Thus, Poldhu first made the headlines -some- 
thing it was destined to do at intervals through- 
out the thirty -four years of its life. For many 
years, as a commercial wireless station, it was 
looked on with especial affection by seagoing 
operators and those in faraway lands as the " old 
dependable " link with the homeland, bringing 

them good news and bad -as, for instance, the 
declaration of war in 1914. 

The latter days of Poldhu were to bring a 
triumph rivalling that of its first, for it was here 
that the Marconi -Franklin beam system was 
evolved which in 1924 revolutionised long -range 
radio, communications and gave Britain a system 
which was technically years ahead of any other 
nation. The short wave beam stations which 
resulted from the initial Poldhu experiments are 
still in use to this day. 

On a plane of more common experience it is 
perhaps of interest to recall that the coaxial cable 
which is an integral feature of every home tele- 
vision installation was derived from a develop- 
ment by C. S. Franklin in the course of his 
research work at Poldhu. 

The granite column and some six acres of 
land along the cliff edge at Poldhu were given to 
the National Trust by the Company in 1937. The 
latest gift is the remainder of the Marconi Com- 
pany's property in this area. 

This tribute to Marconi's memory was received' 
from the Marconi Company and it makes 'me 
think with regret that many of the early pioneers 
of radio -such as Hertz, Lodge and Fleming - 
have long been forgotten. 

The memorial on the cliff edge at Poldhu which 
commemorates Marconi's pioneering work at the 

station. 
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.fit icrophone 
Pre-Amp/1/1er 

A STABLE, HIGH GAIN DESIGN 

By R. Hindle 

ANEED arose to operate a' good quality 
moving coil microphone through a typical high fidelity audio amplifier, but of course the gain of the amplifier was insufficient for this purpose and a separate microphone pre -amplifier was required. A 6BR7 was chosen for the purpose. This valve in a single stage is quite capable of providing a gain of 100 times, which is sufficient for the purpose. The microphone to be used was made by S.T.C.. and in fact two different models had to be handled by the design. Model 4105A. which is a directional microphone, and Model 4035A, which has a wider angle of pick -up. These microphones have a low impedance and S.T.C. manufacture a microphone transformer, type 826/10, to match the microphones into a valve circuit. 

Circuit 
The circuit is given in Fig. 1. It will be seen that very few components are used, though the way that they are put together is important in an amplifier that has to deal with a signal of such a low amplitude as that from a good microphone. 

and so construction will he 
explained in some detail. The 
6BR7 is operated in a conventional 
circuit with an anode load (R2) of 
220k and a screen series resistor 
(RI) of 1.5M. As a result the 
anode current is well under 1 mA 
and the 22k cathode bias resistor 
gives a bias of just under 2mA. 
As a matter of fact, the bias is 
not in any way critical because of 
the very small signal fed into the 
stage, and so there was no point 
in carefully calculating a value in 
theory and then hunting for a 
non -standard value. The cathode 
bypass capacitor is C2 and 
because it is necessary to ensure 
that no hum enters an amplifier 
working at such a low level of 
signal, this is made comparatively 
large -100µF 12VW. The screen 
bypass capacitor is C2. Note that 
there is a screen internal to the 
valve designed to screen the grid 
from the heater to prevent hum 
entering the circuit via this route; 
this screen is brought out to pin 6 
which must be connected to earth. 
In this valve the heater itself is 
wound in the form of a double 
spiral to reduce hum. 

The heater connections are 
shown to be "floating" in Fig. 1. 

Microphone 
Transformer 

Blue 

This is because the amplifier to be used had 
the centre -tap of the heater winding connected 
to earth and any earth at the pre -amplifier 
heater would short -circuit one half of the heater with disastrous results. If one side of the 
main amplifier heaters of the reader's installation 
is connected to earth it will still be better to leave 
the pre -amplifier heater floating, but care should be 
taken to see that pin (4) of the pre -amplifier is connected to the side of the main amplifier heater supply that is earthed. In this way, the live heater connection is kept remote from the grid. Neverthe- 
less, it is better from the point of view of hum 
to connect the centre of the heater to earth rather than one side if possible. If no centre tap is provided an artificial centre tap can be made 
by fitting a wire -wound potentiometer across the 
heater, connecting the centre arm to earth having removed the connection from one side to earth. 
then adjusting the potentiometer for minimum 
hum. This method is, in fact, better than using 
a centre top on the winding itself because a setting slightly off the centre found by adjusting whilst 
listening to results can cancel out hum arising from some other source. However in the present case, 
the centre tap earth on the main amplifier was 
quite satisfactory. 

H.T. Decoupling 
Another precaution taken in view of the fact that power is taken from the main amplifier is to prevent feedback of signal via the H.T. supply. 

This is provided for by fitting a two stage smooth- 
ing filter at the H.T. input represented by R4, C4 
and R5, C5. There is no need to use chokes of course because of the very small current flowing. 

The arrangement of the connections to the input 

Fig. 1 -The circuit diag r r,. 
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Fig. 2.- Chassis layout and wiring diagram. 

transformer may look unnecessarily complicated 
and in theory this is so, but in practice great care 
has to be taken in this area to avoid the intro- 
duction of hum which is very difficult to avoid. 
Any kind of loop into which hum could be induced 
has to be avoided. This precaution is carried on 
in the method of construction to be described. The 
chassis is not used for earth connections; the earth 
bus -bar in fact is in contact with the chassis at 
only one point. The connections are more signifi- 
cant when the transformer is further away from 
the grid of the valve than in the present design, 
but it is as well to take these constructional pre- 
cautions with audio designs at all times. A mere 
half inch of wire in the wrong place -can play havoc 
with results. 
Construction 

The unit can easily be accommodated on a 
chassis 4in. X 6in. X 2fin. deep. The prototype 
was built, in fact, on a chassis exactly twice this 
size but it occupied only half of the available 
space. The reason for this was that there was a 
likelihood that a second similar pre -amplifier 
would have to be provided at a later date. Fig. 2 
gives the underchassis layout and wiring. The 
transformer itself has no facilities for mounting 
but was held in a clip of the type used for large 
electrolytic capacitors. In order to avoid an 
undesired earth contact with the chassis the trans- 
former case was wrapped with insulation tape 
where it was held in the clip. 

The two smoothing capacitors, C4, C5, are con- 
tained in a single can mounted above chassis, but 
a tubular with wire ends is used underneath the 
chassis for Cl. A tag -strip provides a convenient 
anchoring point for leads, but the few components 
involved in the design are not tag -board mounted; 
it is better to connect these direct to the appro- 
priate valve pins and only when it is necessary 
to provide an anchorage for the remote end should 
a tagboard be used when working on a low signal 
level amplifier. 

Twin Screened Input 
Another constructional problem was in connec- 

tion with the input socket for the microphone 
connection. It is customary with audio signals of 

greater amplitude that are to be 
dealt with in the present case to 
use a single core in an outer 
screen (quite typically a piece of 
coaxial cable), but it is bad prac- 
tice with low audio levels to use 
the screen of the cable as one 
side of the connection. Instead, 
both sides of the audio signal 
should be fed through a two -core 
cable with an outer screen even 
if inside the amplifier one side of 
audio signal is to be earthed. 
The screen of the cable should 
be looked upon in effect as an 
extension of the chassis and not 
a connection. The microphone 
base is wired therefore with twin 
core screened cable, but it is not 
easy to find in normal radio 
component sources a suitable 
two -pin plug and socket with 
screen. A component which is 
readily available is a four -pin 

type of small dimensions with the pins staggered 
to prevent insertion in any but the correct 
direction. The plug is on a small paxolin 
base with a metal shroud. On the shroud 
are small metal lugs which, when the leads 
are soldered inside the hollow pins with 
the cable through the shroud, are bent over the 
base to hold the two parts together. The two 
inners of the connecting cable are connected to 
two of the pins and the screen of the cable is 
soldered to both the remaining pins. A piece of 
tinned copper wire also connected to the screen 
was fed back through the shroud, wrapped round 
the narrow neck of the shroud after carefully filing 
the metal clean and soldered to make a sound 
connection tying the shroud to earth. This method 
is illustrated in Fig. 3. 

One further precaution is necessary in construct- 
ing a unit such as this. Under no circumstances 
must the chassis be used for earth returns, particu- 
larly for A.C. In practice a bus -bar earth 
is used. This is a stout piece of tinned copper 
wire connected to the chassis at only one place, to 
a soldering tag mounted on one of the valveholder 
bolts. The other end of this bus -bar is supported 
by the two tags from the input sockets which are 
to take the earthy side of the input signal. The 
bus -bar is carefully preformed so that when 
soldered into place it runs clear of the valveholder, 
allowing room for the components which have to 
be soldered to the valveholder. The only earth 
that does not go to the bus -bar is the negative side 
of the smoothing capacitors C4, C5. These capaci- 
tors are in the aluminium can which , is mounted 
above théb chassis and therefore they are earthed 
through the mounting clip. 

Transformer 
The microphone transformer itself does not come 

into contact with the chassis. A lead is brought 
out to earth the case and this connection goes to 
the bus -bar. The can containing the transformer 
has a coat of paint but, to ensure that it does not 
contact the chassis, a layer of insulating tape is 
wrapped round the case where it is held in the 
clip. 
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The wiring of the amplifier is given in Fig, 2 
and taking account of the points raised above and 
particular care with the transformer connections. 
there should be no difficulty in ensuring good 
results. It will be noticed that as in this case the 
input signal goes to the primary of a transformer 
neither side is, in fact. earthed. So far as the 
output is concerned the signal is of quite reason- 
able amplitude and the precautions taken at the 
input side are not so important. Nevertheless care 
in screening should be taken. There is no need 
to carry the signal through a two -core screened 
cable, and in any case the main amplifier will have 
a coaxial input socket, so a piece of ordinary 
coaxial cable is .used. 

The first leads to be fitted 
when beginning to wire are 
the two carrying the heater 
current from the tag strip. 
These should run clos to- 
gether and also close to the 
chassis. Next connect valve 
base pin 9 to pin 3 and wire 
in the cathode bias resistor 
and capacitor, earthing to 
the bus -bar. Proceed now 
clockwise round the valve - 
holder. The H.T. end of the 
screen and anode resistors 
(both of the high stability 
type) go direct to the de- 
coupling capacitor C4. R4 
is self- supporting between 
the two connecting tags of 
C4, C5, and R5 is fitted 
from C5 to the tag strip. A Fig. 3. -The input 
six -way tag strip was used plug. 
in the prototype just 

because it happened to be to hand, but only 
four tags are used, none of which is earthed. 
Finally the microphone transformer is mounted 
and connected up. the screen of the grid 
lead and the black and brown leads going 
to the earth bus -bar. The yellow connection 
is the centre -tap of the primary and is not used 
in the present application. The two blue leads 
are the microphone input connections. Three core 
mains lead is used for the power input. The chassis 
of the amplifier and the pre -amplifier are inter- 
connected via the screen of the coaxial connector 
and this completes the circuit of the H.T. negative 
supply. When the two amplifiers are in their 
operating position in the cabinets it would be best 
to strap the chassis together with a stout piece of 
earthing braid. 

COMPONENTS LIST. 
R1 -I.SM 1W (high stab). 
R2 -220k 1W (high stab). 
R3 -2.2k W. 
R4 -22k 1W. 
R5 -22k 1W. 
C1 -8µF 300VW (electrolytic). 
C2 -100µF 12VW (electrolytic). 
C3-011AF 350VW. 
C4, C5 -16AF + 160 350VW (electrolytic). 
V 6BR7 (with screened valve holder). 
Microphone transformer STC 826/10. 
Chassis, nuts and bolts, etc. 

NEW PLAN FOR LOCAL RADIO STATIONS 
THE following statement was made recently by 

Mr. C. O. Stanley, Chairman of the Pye 
Group of Companies: " We believe that 

sound broadcasting can benefit even more from a 
broadening of it basis than has television. 

"The nature of sound broadcasting and its tech- 
niques offer possibilities different from television. 
believe that the new trend of sound radio should 
be for local broadcasting and that important towns 
should have their own station designed to cater 
for" the needs of their community and to 
re- establish the sense of civic pride which was once 
a more robust foundation of our national life. 

" How can this be done? One way is to 
allocate VHF frequencies to each town and I know 
that frequencies can be made available for this 
purpose. But VHF sound broadcasting has a long 
hard pull to get real self sufficiency in this country. 

"An investigation and study of the medium 
wave broadcast band has now been going on in 
Cambridge for a considerable time. The . team 
working on this project are in the process of 
completing a remarkable plan which will permit 
a great new expansion of medium wave broad- 
casting. By using the most modern techniques in 
an area where they have been neglected they are 
showing that every town in England with a 
population of over 50,000 and every town in 

Scotland over 40.000 may readily have its own 
medium wave broadcasting station at a modest 
cost of less than £20,000. These medium wave 
stations would operate from sunrise to sunset and 
in hours of darkness broadcasting would continue 
on a VHF transmitter. 

"This plan will suggest that 18 important 
Scottish towns and cities can readily have a 
medium frequency allocation. The towns are: - 

Aberdeen Coabridge 
Dundee Glasgow 
Ayr Hamilton 
Kilmarnock Motherwell and Wishaw 
Dumfries Edinburgh 
Dunfermline Perth 
Inverness Greenock 
Airdrie Paisley 

Stirling 
"In addition we would suggest an allocation to 

each Scottish University for educational purposes 
and further allocations where special cases can be 
made. 

" l think it is essential that these stations must 
be owned and run by local people who understand 
the needs and tastes of the towns they serve, and 
if this comes to pass something very creditable 
will have been added to our way of life." 
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An _add -on 
Bridge Unit 

AN OSCILLOSCOPE AS A 
NULL INDICATOR 

By D. A. Collins 

AFTER building the 62A Oscilloscope, as 
described in these pages during Sept.-Oct. 
1957 *, the writer felt that it would be an 

advantage to have an add -on bridge unit. The 

Fig. 1. -Basic Wheatstone bridge circuit. 
unit described here is exceptionally cheap as it 
draws its energising voltage from the timebase of 
the oscilloscope and also employs the oscilloscope 
as a null indicator. 

The Wheatstone Bridge 
The basic circuit of the Wheatstone bridge is 

shown in Fig. 1. A voltage is applied across AC, 
and R2 is varied until the galvanometer connected 
across BD reads zero. The bridge is then said 
to be balanced, and the relationship between the 
resistances in the network is given by 

R2.R3 = RI.Rx 
from which Rx can be found if the Other three 
resistances are known. In practice, both R1 and 
R2 are made to vary simultaneously, and the 
resulting circuit is shown in Fig. 2. R3 is a stan- 
dard resistance of high stability and close tolerance. 

Fig 2. -Usual form of. the Wheatstone bridge. 
'These issues are now out ut Print - tot 

The De Sauty Bridge 
The De Sauty bridge is given in Fig. 3. An 

alternating voltage is .applied across AC, and R1 
and R2 are varied for zero reading in the null 
indicator. when the relationship between the 
components is 

C.R1 = Cx.R2. 
Once again Cx can be found if the other three 
component values are known. C is a standard 
condenser of close tolerance. 

Compare Cx = C. RI 
R2 

with Rx = R3.R2 
RI 

This shows that as R1 and R2 vary, the calibration 
for capacity is the inverse of the calibration for 
resistance, i.e. a point marked 2 on the resistance 
scale will be marked i on the capacity scale. This 
means that the unit must be double calibrated, 
unless, by means of switching, and employing 
separate terminals for Cx and Rx, a single scale 
can be arranged. In the final circuit this has been 
clone. 

Fig. 3. -The 
The Final Circuit 

The basic Wheatstone and De Sauty bridges arc 
combined in the final circuit, which is shown in 
Fig. 4. 

TI is an intervalve transformer of ratio 5: 1, 
the higher resistance winding being connected to 
the timebase supply. The writer found that there 
was a great latitude in the choice of T1, and it 
was found that an output transformer served just 
as well in this position. Resistor R6 is placed in 
the circuit to limit the current taken by the bridge 
network. If a large current is taken here, it will 
he found that the X- plates of the oscilloscope are 
robbed of driving voltage and the timebase will 
not scan the screen. A suitable value of R6 to 
begin with is 1k W. With some transformers R6 
may ttipt be needed at all. If the line does not 
extend across the face of the screen R6 is gradually 
increased in value until it does. 

Switch SI is a single pole, eleven way type. The 
contact marked M leaves the bridge open for 
matching purposes, in which case both sets of 
terminals are used. The switch Si may be difficult 
to obtain and Fig. 5 indicates how a different type 
of switch with two banks is used in conjunction 
with a toggle switch. In fact, this is the final 
circuit adopted by the writer. 

De Sauty bridge. 
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Fig. 4. -The final circuit diagram. 
Calibration 

The instrument may be calibrated by measuring 
standard resistances and condensers, but it is 
usually sufficient to divide the scale up into about 
50 equal divisions and then proceed as follows: 

No. of Divisions 
N = 

(50 - No. of Divisions) 
and N, so found, is marked on the scale. For 
example, for a rotation of 30 divisions: 

30 
N = 

50 - 30 
and this is marked on the scale. Clearly, the 
centre of the scale will be marked 1, and this 
point should be checked by means of resistance 
standards so that accurate matching may be carried 
out. Care must be taken to see 
that the scale is not inverted. If it 
is found on testing that the scale is 
calibrated in reverse, the outer 
leads to VR1 must be reversed. It 
will be found that the ranges over- 
lap considerably. This is an 
advantage since it enables the 
majority of measurements to take 
place so that the balance point is 
on the centre portion of the scale, 
which is the portion on which the 
bridge is most accurate. 

The Power Factor 
VR2, which is a 5k wire -wound 

potentiometer, provides a measure 
of the power factor of condensers 
measured on the 1µF range. 
Provided that a high frequency time - 
base setting is used the power 
factor control may be labelled 0 to 
1 with a linear scale, and a suitable 
frequency range to use is from 
1,000 to 5,000c /s. The method of 
use is as follows: on the 1µF range 
it may be difficult to obtain a sharp 
balance if the condenser being 

See text 

P6 

To 
Timebase Tt 

O 
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COMPONENTS LIST. 
VR1 -10k wire -wound pot. 
VR2 -51( wire -wound pot. R1- 100f2. 
R2- 1.0000. 
R3 -10k. 
R4 -100k. 
R5-1M. 
R6-See Text. 
Note: R1 -R5 are 1W high grade, 
low tolerance standards. 
C1- 100pF. 
C2- 00111µF. 
C3- 001µF. 
C4- 0.1µF. 
C5- 1.0µF. 
(All standard capacitors). 
Ti Intervalve transformer (5:1). 
Si 1 -pole 11 -way or 1 -pole 6- 

way two bank switch. 
S2 Toggle switch (connected as 

a single pole change over 
switch). 

Terminals, sockets, chassis, etc. 
measured is leaky. By rotating VR2, a variable 
amount of resistance is placed in series with the 
standard. This has the effect of allowing a sharper 
balance point to be obtained. Resistor VR2 should 
be wired so that it increases clockwise. The lower 
the power factor reading, the better the condenser. 

Connection to Oscilloscope 
A lead from the timebase is brought out to the 

front panel of the oscilloscope, and connection is 
made by means of a coaxial plug and socket, the 
outer braiding going to chassis in the bridge unit. 
(See Fig. 6.) The output from the bridge is fed to 
the Y amplifier. 

All the components are mounted on a sheet of 
aluminium 9in. by 8in. and this housed in a suit- 
able container 3in. deep. 

(Continued on page 414) 

To 'Y' 
Amplifier 

l- rg. 5.- Al'errtatrve switching in the final circuit. 
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for every radio enthusiast! 
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*128 pages plus a page 

of Useful Formulae. 

Over 4,000 components 
clearly listed and priced. 

HERE is the most comprehensive component catalogue étier 

produced for the radio constructor, experimenter, and electronic 

engineer. It's informative, interesting, inspiring! It lists everything 

you need -from Aerials to Amplifiers, Clips to Cabinets, Plugs 

to Pickups, Springs to Speakers ... the LOT. Send for your copy NOW. 

ONLY 

PCUS 9g POST 

POST THIS COUPON TODAY ... or write ... or call in 

Please send me 1960 Component Catalogue. 

I enclose 2/9 to cover cost and postage. 

NAME 1 

ADDRESS s 

1 

1 
Pleose write 'Catalogue' on top left corner of Envelope. 

HOME RADIO OF MITCHAM 
Dept. P,187 London Road, Mitcham, Surrey. MiTcham 3282. 

Shop Hours: I 
9 -6.30 p.m. 
Weds. I p.m. 
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GOOD COMPANIONS 
MINIATURE TRANSISTORIZED 

SIGNAL GENERATOR TYPE 40 * Up to 20 Mc /s on fundamentals. * R.F. and Audio Output, Attenuated. * Accu racy; better than 2 %. * Miniature size only 41in.x afin. 

PRICE NET £5.15.0. Battery 
2/6 extra 

Post (C.O.D. or C.W.O.), 2/6. 

SEND SÍA.E. FOR 

MINIATURE TRANSISTORIZED 
R.C. BRIDGE TYPE 41 

* Capacitance 5 z aF to 20 µF. * Resistance 5 S2 to 20 M /Q. * Magic Eye Balance Indicator. * Calibrated Power Factor Check. * Miniature Size -Light Weight. 

PRICE NET E5. I 0.0 Battery , 3/3 extra 
Post (C.O.D. or C.W.O.), 2/6. 
TRADE ENQUIRIES INVITED 

LEAFLETS, OR ORDER TODAY, FROM- 
CHANNEL ELECTRONIC INDUSTRIES LTD. DE 

NH%1M-UNSEANSRD. 

VALVES 

SAME DAY SER. VICE 
NEW! TESTED! GUARANTEED! 

IRS, 185 1T4. 394, 3V4, DAF91. DF91, DK91. DL92, DL94. .. SETS 
6K7G 6K G66Q7G, 6V6G966X5G, or 5Y3G .. .. .. .. 

IA7GT 12/- 6LD20 8/- 
6P25 9/. 6Q7Ge8 gQ7T 6/9 
6gÑ7GT 

9 8B Ú 
LT4 - 

g4/- 
- ` 8U4GT 11/- 1 

10%8. QVBGT 8%8 

4 9Ì 6XSGT 6/6 3V4 7f- 787 7/6 

54G g88!%8 7C6 77/8 

6ALST 39, 787 9/9 
SAMS -3/8 .1p0pCCC1 14/6 
6ÁTS 7/3 10F1 1 7!8 
6BA6 81- 10P13 4/8 
673E6 - 11/- 12A1I8 10/- 68116 5/9 12AT7 5/9 68J6 5/9 12A1P7 . 8/6: 
6W8 

ggg//2 
166 8i- öR"7 

22/8 12K8GGT 11 8 6F1 14/6 12Q7GT 5/8 SF6G 
6F13 12/8 1487 16/9 EABC80 7/- 
BK7G 188. _.2F26... 

j _ ..EEA942'..8!8 

6K7GT 5/- 20L1 
17/6 

EBC33 
885l18-/ 

6K8G 6/9 ' - 25ASG 8/- EBC41 878 6L1 15/. 25L6GT 9/- EBF80 8/. 6L18 12/6 25Z4G 7/6 EBF89 8/9 

any 4 for 19/6 
4 for 27,8 
5 for 27/- 

MGT .18/- 1T - 10g///-' 
1155 

673 

25Z6GT 9/6 

30L1 7//9 
351.46T - 9/8 
35Z4GT 6/8 
35Z5L1T 8/8 
50CDOG /9 
50L6GT g/9 
185BT 25/- 
AZ31 9/6 
CB36 I.T3' 139 
DAC32 10/- 
DAF91 

5/ D CC 10/8 
DF33 10% 

pDF91 
- 4/- 

D6 ff 
DH77 7/3 
13882' . 121. 
138.91 6/- 
DK92.- we. 
0I89336 3/g 

DL94 '6/'- 
DL98.... 7/8 

EBL21 13/8 
EC92 ' 11/- 
ECC81 5/9 
ECC82 B/o ECM 7/- 
ECC84 8/9 
EC C95 8/3 

ECF82 9/8 
ÉCH çç1 18/9 
ECH42 8/9 
ECH81 8/- 

. E01.90 7/3 
_ ECL82: .10/- 
EF39 4/6 
EF41 8/3 

42 9/6 

X 
ggp 

.. 

8 FBS' 8 
10/- 
7/6 
3/6 

EL33 10/ 
É1Á1 28/8 
EL42 9/8 
EL84 7/- '8834 8/8 
EM80 9/- 
EM81 9/- 

E51 1gg0/- 

EY86 7/6 
EZ40 8/ 
EZ4I 7/ 

READERS RADIO 
24 COLBERG PLACE, STANFORD HILL 
LONDON, N.16 STA. 4587 

EZ80 6/3 
EZ81 7/- 
FW4/500 8/- 
07,32 9/- 
KT33C 

- 7/- 
KT41 14/6 
KT44 9/- 
KT61 10/- 
KT63 

T71 8/8 K 
MH4 6/- 
MU14 7/6 
MX40 9/6 
N18 
PCC84 7f9 

PCF 7/3 
PCF82 8/- 
PC1.82 8/- 
PCL83 11/- 
PC1.84 8/- 
PENA4 11f- 
PEN36C 8/8 
PEN45 8/- 
PEN46 5/6 
PL36 11/8 
PL38 14/6 
PL81 9/6 
P1.82 7/6 
PL83 7/8 
PL84 10/- 

Y80 
Pyg1 8/3 
PY82 7/- 
PY83 7/9 
PZ30 17/- 

T41 19/8 
U25 13/- 
U26 10/- 

1152 5i3 

ÁBCMO 7 9 
UAF42 9/8 
UBC41 7/9 
UHF80 9/6 
UBF39 8/- 

ÚC(L)54 1W9 
UCC85 7/6 
UCF80 14/- 
1.101121 13/6 
UCH42 8/- 
UCH81 8/- 
UCL82 10/9 
UCL83 14/- 
UF41 8/9 
UF42 8/6 
UF89 7/- 
UL41 8/- 
UL84 7/8 
URIC 8/- 
UY21 11/3 
UY41 8/8 
11Y85 6/6 
VP4B 9/6 
VP41 8/- 
W76 5/8 

X BSI 1ii6 
Z77 3/6 

Post Sd. per valve 
extra. 

Any Parcel insured 
Against Damage In Transit 6d. extra. 
Any C.O.D. Parcel 2/6 

extra. 

REALISTIC HIGH FIDELITY- Hartley, 6/6, post free. 9e pages. 96 Illustrations. The author sets oat to achieve the maximum realism in sound. 
HIGH FIDELITY STEREO GRAMOPHONE. 
Hastening, 5/6, post free. 96 pages, 33 illustrations. 
This book describes the construction of a complete 
unit for playing stereophonic record. with absolute 
fidelity. 
PRACTICAL TRANSISTOR RECEIVERS. Sinclair. 
6/6, poet free. 58 pages, 36 plane and illustrations. 
Over 50 different receivers described and illustrated 
from the simple single transistor to the more advanced types. 
TRANSISTOR CIRCUITS No. 1. Gregory, 2/10, poet 
free. 32 pages, 5 circuits, 24 plane and illustrations. 
Full constructional details are given for unite suitable 
for the beginner as web as the more advanced 
Constructor. 
TRANSISTOR CIRCUITS No. S. Sinclair, 2/10, post free. This .econd book gives circuit details and constructional data for a further number of transistorised units. 
HIGH FIDELITY TAPE RECORDER. Sinclair, 2/10, 
poet free. 24 pages, lb illustrations. This book 
describes the construction of an elegant and high performance tape recorder with a frequency res- ponse of from 30 cls to 12,000 c /s. 
HIGH FIDELITY LOUDSPEAKER ENCLOSURES. Babani, 5/6, poet tree. 28 pages, 25 plans and illustrations. This probably the most compre- 
hensive book ever written on the subject. 
BOYS' BOOK OF CRYSTAL SETS AND SIMPLE 
CIRCUITS. May, 2/10, post free. 36 pages, 28 illus- trations and plans. The book is written and pre- 
sented so as to enable anyone to make the twelve different sets, whilst having no previous experience 
of radio. 
BEGINNERS' GUIDE TO RADIO. Carom. New and Revised Edn., 81 -. poet free. 
SERVICING TRANSISTOR RECEIVERS. Pettit, 8/5, post free. 72 pages, 44 diagrams. The book explains new servicing techniques as applied to transistorised equipment 
RADIO CONTROL OF MODELS. Sommerhoff, 6 /8. poet free. 80 pages, 43 diagrams and plates. The author has much to interest the enthusiast in this field. 
ELECTRONIC NOVELTIES. Bradley, 6/6, poet tree. ELECTRONIC GADGETS. Bradley, 4/ poet free. 
RADIO VALVE DATA. Wireless World, 5/8 post free. SEND STAMP FOR LISTS lover 150 titles). FREE with your order. Mallard valve 

SELRAY 
book, 1960 

60 HAYES HILL, HAYES. BROMLEY, KENT 
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A Morse Practice -----; 

Oscillator 
A SIMPLE CIRCUIT WITH 
LOUDSPEAKER OUTPUT 

By D. Noble and D. M. Pratt 

IT is the ambition of many interested radio 
experimenters at some time to become radio 
amateurs and to be able to transmit to other 

people with the same interest. Before a trans- 
mitting licence can be obtained one must pass the 
radio amateurs' examination, and also satisfy the 
Postmaster -General that one can send and receive 
Morse at not less than 12 words per minute. The 
technical knowledge required for the radio 
amateurs' examination may be readily obtained by 
reading text books and various articles in radio 
periodicals, or by attending a course of instruction 
at the local Technical College. The Morse test, 
however, is a little more awkward as it is required 
to practice sending and receiving Morse code in 
order to attain the required standard. 

Much listening can be done over the air, but 
it is recommended that a friend be approached 
and practice actually done " across the table ". 
Many of the radio clubs up and down the country 
hold special Morse classes and it is suggested 
that interested readers make enquiries. 

One of the first essentials is to make something 
on which to practice the code. While an ordinary 

411 

The completed unit. 

Morse buzzer and key is . quite satifhctory, at most 
Morse test centres a valve oscillator is used as it 
produces a much more pleasant tone, and hence 
the Morse is easier to. copy. It is proposed; 
-therefore, to describe a Morse test oscillator which 
will fulfil the 'requirements of: those wishing to 
learn Morse. 

While a simple phase-shift oscillator (p. 135 

June 190 P.W.)'may be used coupled into a suit- 
able amplifier installation, a neater method is to 
build the complete practice set together with 
power supply, 

' speaker and controls into a self- 
contained unit. This arrangement is particularly 
useful in ` the case of : radio clubs which do not 
have their own permanent premises and in other 
applications where size is of major importance: 

The oscillator unit described uses an EF80 as 

phase -shift oscillator, with a suitable outputvvalve 

WJ- 
R9 

!KR 3w Q o 
76pF C8 

,6C 

1 

N 

Fig. 1.-The. 
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The accompanying photographs show a typical 
layout of construction. In the prototype, a lin. x 
4in. eliptical speaker was used, and the chassis is lin. x Sin. x tin. with a front panel lin. x 6in. 

Underchassis 

-in this case an ECL80- chosen for its low 
heater consumption, its availability and its small 
physical dimensions. Unfortunately, the triode 
section of the valve would not operate as the oscillator, as it had no more than a fraction of the. gain required to overcome the losses in the phase -shift network. 

Power is provided from a small transformer and half -wave contact -cooled rectifier. The volume control. VR2 is fitted with a two -pole switch con- 
nected in the mains supply to the unit. In series with the key jack is fitted a potentiometer VR1 
which. provides a useful variation of the oscillator 
tone. 

LIST OF COMPONENTS. 
R1 -33k 1W. 
R2, R5-18k 1W. 
R3 -100k 1W. 
R4, R7- 1.000f2 1W, 
R6 -10k, 1W. 
R8-1k, 1W. 
R9- I,0000 3W, wire- wound. 
VR1 -100k linear pot. 
VR2 -500k log. pot. (with two -pole switch 

51). 
Cl, C2, C3- 500pF. 
C4, C7 -25µF, 2SVW (electrolytic). 
C5- 0.1µF, 400VW (paper). 
C6, C10- 0.002µF 350VW (ceramic). 
C8, C9 -16µF plus 16µF, 350VW (elec- 

trolytic). 
T1- Speaker transformer. 
r2 -Mains transformer -250V, 50mA and 

6.3V, 1A. 
V 1 -EF80. 
V2- ECL80. 
MRI-Contact-cooled rectifier- 

(1.812A1-1-16-1). 

BRITISH POSTAL 
THE Management Council of the Consultative 

Committee for Postal Studies of the Universal 
Postal Union held a conference at Eastbourne 

from June 27th to July 9th. In connection with 
the conference, eight firms co- operated in staging 
an exhibition of British postal mechanisation 
equipment from July Sth -7th in the Grand Hotel 
at Eastbourne. 

A new British export industry has been created 
by the Post Office. In their drive for mechanising 
all forms of mail handling, the G.P.O. have themselves developed a whole range of new mail handling devices in conjunction with a number of enginering firms. 

Between them, the firms concerned are able to offer an integrated range of automatic mail handling equipment which will enable mail to be segregated into its proper categories, sorted and distributed with a minimum of human interven- 
tion. There firms combined, under the name "The 
Manufacturers of British Postal Equipment," to put on, an Exhibition for the delegates to a Con- ference of the Universal Postal Union studying mail handling which was held at Eastbourne. 

Britain is unique in having built up a complete industry in this field. The firms concerned, which include such well known companies as Elliott Brothers (London) Limited and Associated Auto- mation Limited of the Elliot- Automation Group, 

EQUIPMENT 
Vickers -Armstrong (South Marston) Limited, 
Sovex Limited and The Thrissell Engineering 
Company Limited, have produced a combined brochure showing the complete range of British postal equipment which has been sent to every postal administration in the world. Other com- 
panies co- operating in the Exhibition include 
Setright Registers Limited and Harrison and Sons of High Wycombe, who produce the special stamps 
used in the automatic mail handling process, and Waterlow and Sons. Already export orders have 
been received from Russia, Switzerland and Egypt 
and the Manufacturers say that they are very 
optimistic that a new export trade in automatic 
Post Offices will be built up as a result of the 
research work and initiative shown by the G.P.O. 
The occasion is also interesting in that the firms 
co- operated in the Exhibition and in the produc- 
tion of the Brochure are in many cases normally 
fiercely cbmoetative one with another. but that in 
presenting themselves to overseas Postal Admin- 
istrations they are doing so as an Industry 
although there is no formal association between 
them of any sort. 

According to Brigadier K. S. Holmes, Director 
of Postal Services in . the G.P.O., the recent 
advances in automatic mail handling constitute a very substantial advance in tackling a most dif- 
ficult problem and, in his view, it was safe to say that in this field, Britain leads the world today. 
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Faraday Screen and Line Filter 
Static Elimination By R. FIELD 

AN OLD IDEA REVIVED 

WITH 

a highly sensitive receiver, such as may 
be used for long distance short wave or 
amateur band reception, the background 

noise caused by external static can be troublesome. 
It may limit the gain which can be employed, or 
over -ride a weak signal. Even when conditions are 
less severe, the general level of background noise 
is increased when static that has been picked up 
by the aerial is carried into the receiver. - 

Principle 
One method of reducing the static coupled in 

from the aerial is to introduce a Faraday Screen, 
as shown in Fig. 1. This screen is of a special type 
which permits electro- magnetic coupling between 
aerial coil and tuning coil, but acts as a low - 
impedance path to earth for electrostatic impulses. 
Such screens do not appear to be readily obtain- 
able, but can be made fairly easily. For the earth 
lead, stout copper wire of about 14 or 16s.w.g. can 
be used. The thinner wires may be about 24s.w.g. 
To make such a screen, a piece of thin insulating 
material such as paxolin is wound with the 26s.w.g. 
wire, leaving about 1 /32in. to 1 /16in. between 
turns. The earth lead is then soldered along one 
edge of the board, and the wires upon one face of 
the board are cemented in position. When the 
adhesive is hard, the turns are cut away where they 
pass across the other face of the paxolin. This 
gives a screen like that in Fig. 1, consisting of 
parallel wires joined at one end only. The cut 
ends of the wires should not touch each other. 

Perforated metal, metal gauze or mesh, or any 
kind of solid screen, cannot be used, because it 
would also provide electro- magnetic screening and 
thus prevent the required signals reaching the 
receiver. 

In home -built receivers, it is sometimes possible 
to introduce the Faraday screen between aerial 
coupling and tuned coils, as shown in Fig. 1. This 
is particularly easy with short wave sets having 
fixed, self -supporting coils. For best possible 

Wires joined at 
one end only 

Grid 

Faraday, 
screen 

Earth lead 

Earth 

Fig. 1. -The Faraday screen and circuit. 

results, the receiver can be screened, and the aerial 
circuit coupled in through an aperture, as described, 
for the tuning unit in Fig. 2, but if the receiver 
layout prevents too much stray coupling between 
aerial and receiver circuits, this is not essential. 

Tuning Unit 
With many ready -made receivers it is almost 

impossible to add the Faraday screen internally. 
If so, it may be provided in a screened tuning unit, 
as shown in Fig. 2. This unit is made in a totally 
screened metal box having an aperture about 2in. 

Fig. 2. Faraday screen tuning -unit. 

square, which is covered with the Faraday screen. 
The Faraday screen wires must not touch the metal 
box, but the paxolin can be bolted over the 
aperture, and the earth lead bonded to the box.. 

The coupling coil LI is outside the box. Coil L2 
is tuned to the required frequency band: Coil L3 
is a small winding near the earthed end of L2, and 
is coupled by means of a screened lead to the 
aerial terminal of the receiver. This lead should 
not be longer than necessary. A few experiments 
to find the best number of turns for L3 may be 
required to obtain best input to the receiver, as 
this depends on the receiver coils. If no aerial 
condenser is present in the input circuit, a small 
fixed condenser of 25pF or so should be included 
in the lead from L3. Cl is also about 25pF to 50pF. 

When listening on one particular band of fre- 
quencies, such as an amateur band, readjustment 
of C2 is scarcely necessary. If most attention is 
given to one band, L2 should have enough turns 
so that a small capacity (say 50pF) will suffice for 
C2. But if a number of bands must be covered, 
C2 will need to be 150 or 200pF. The turns on L2 
are simply adjusted until C2 gives resonance on 
the desired bands: Ll can normally have one -third 
the number of turns on L2. L3 will usually be 
similar to LI. A dipole feeder can be taken to Li 
by omitting the earth connection. 

, á 
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HF Choke 

H F Choke 

Mete/ box 

Fig. 3. Mains line filter. 

This unit also provides some rejection of image - 
frequency interference, which can be troublesome 
with the simpler type of superhet, at high fre- 
quencies (say over 25Mc /s). 

Mains Circuit Filter 
If static interference still remains when the 

aerial terminal of the receiver is shorted directly to 
earth on the receiver, the trouble is probably 
introduced from the mains. In this case, a line 
filter such as that shown in Fig. 3 will be very 
helpful. 

If interference is not very severe, the bypass con- 
densers alone may reduce it sufficiently. Mica, 
ceramic, or other condensers intended for high 
voltages and V.H.F. use are best. The capacity is 
not critical, and 0.005µF may easily be sufficient if 
most attention is given to the high frequency 
bands. 

The chokes must be able to carry the required 
current, so that receiver type chokes are usually 
unsuitable. These chokes can often be wound with 
24s.w.g. or similar wire, according to the current 
taken by the receiver. 

The earth used for the metal screening box 
should . be sound, and it may be worth while try- 
ing various earths, if interference persists. 

Maine Transformer Screen 
In some receivers, a screen exists between 

primary and secondary windings of the mains 

September, 1960 

transformer, as shown in Fig. 4. This may be of 
metal foil, and it does not form a completed turn, 
as this would act as a short -circuited winding. It is 
not unusual to find that this screen is unused. It 
should be wired to the receiver chassis, otherwise 
it cannot provide screening between mains 
(primary) and receiver (secondary) circuits. 

If such a screen is not present, or if additional 
suppression is wanted, then R.F. bypass con- 
densers can be added to the rectifier, as shown in 
Fig. 4. High -voltage condensers of moderate 
capacity, such as 0.01µF mica types, will be satis- 
factory. One condenser will probably be in parallel 
with a smoothing condenser, but it is still required 
because electrolytic condensers do not present a 
low impedance path for radio frequencies. Some 
receivers draw H.T. directly from the mains, and 
by -pass condensers of this kind will then be found 
particularly useful, if modulation hum exists. With 
the normal half -wave rectifier circuit, there will be 
only one rectifier anode connection, so only two 
bypass less condensers will be wanted, instead of 
the three in Fig. 4. 

Tb Smoothing Rectifier 
Choke Secondaries To Ma,: 

\Core 1 

Mains 
Trans 

Fig. 4. Transformer screen and rectifier bypass. 

AN ADD -ON BRIDGE UNIT 
(Continued from page 408) 

Method of Use 
The unknown resis- 

tance or condenser is 
connected to the appro- 
priate pair of terminals 
and the timebase is 
switched on. The line 
on the screen will be 
tilted (and ` perhaps 
curved). Adjust VRI 
until the line on the 
screen is horizontal. 
The scale is read. Sup- 
pose that the scale 
reads 2.3 and the range 
is 100k. then the un- 
known resistance is 
230k ohms. 

Output 
from Timebese 

To coaxial 
socket on 
front pane/ 

Fig. 6. - Obtaining an 
energising signal from a 

time base. 

INDEPENDENT RADIO STATION 
THE first independent local broadcasting 

station designed for use in Britain was 
demonstrated in the grounds of the Royal 

Show at Cambridge. The station is designed to 
serve any town in Britain and costs £15,000 
complete. It uses two transmitters -a medium - 
wave transmitter broadcasting during daylight 
hours and a VHF transmitter broadcasting day and night. 

The medium -wave transmitter is used during 
daylight hours to give immediate access to vast numbers of medium -wave receivers in homes and 
in cars. It closes down after sunset to avoid con- 
tinental interference. 

The VHF transmitter also radiates during day- 
light but continues throughout the hours of dark- 
ness. The station therefore has two channels dur- 
ing daylight and the Pye Company suggests that 
the VHF transmitter should be made available for educational and public service broadcasting as required during daylight hours. 
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Transistorised Ohmmeter 
MAKING MEASUREMENTS UP TO 20M 

IN experimental work it is sometimes necessary 
to measure resistances of very high value. This 
cannot be carried out with the usual type of 

multimeter unless a voltage of over 100 is used. 
Unless the experimenter has a very sensitive micro- 
meter, such values have either to be estimated or 
avoided. This article describes an ohmmeter to 
measure up to 20M with a 6V battery and an 
inexpensive lmA f.s.d. meter. 

Circuit 
In the conventional ohmmeter circuit (Fig. 1) 

the highest resistance measurable depends on (a) 
the sensitivity of the meter and (b) the battery 
voltage. With a lmA meter and 6V it would be 
0.5M and the meter would then read 12µA. A 

Fig. 1. -The basic circuit. 

deflection smaller than this would be very difficult 
to see unless a large scale were used. In order 
to measure 20M a 25µA meter would have to be 
used, the cost of which is beyond most experi- 
menter's means. There is however an alternative 
and that is to amplify the minute current and 
then measure it. The transistor can do this 
admirably and was chosen in preference to a valve 
which requires a large power pack. 

The basic circuit for this is shown in Fig. 2. The 
small current flowing through the base emitter 

t- junction is amplified 40 -60 times and causes a 
large deflection on the meter. The only fault is 
that the leakage current of the transistor, about 
200µA, would deflect the meter even with no 

111 

base current. 
The modified circuit is shown in Fig. 3. BI 

through RI and R2 counteracts the leakage 
current. No switch is provided for BI as when 
R1 is at maximum only 10µA is passed. The only 
other major difference is that the same 6V battery 
is used for both purposes instead of having two 
separate batteries. 
Construction 

file circuit is very flexible and may be altered 
to suit requirements. Either an increase in battery 
voltage or meter sensitivity will result in an 

COMPONENTS LIST. 
R1 -150k variable. 
R2- 470f2. 
R3 -500k variable. 
R4 -56k. 
B1 -1.5V. 
B2-6V. 
TR1 (see text). 

By D. Kemp 

increase in " maximum resistance ". For example. 
with a 40µA meter and a 9V battery, measure- 
ments of up to 1000M are possible. 

The unit may be enclosed - in its own box or 
combined with a transistorised voltmeter to pro- 
duce an electronic multimeter. 

The transistor used in the prototype was an 
0071 but any other transistor with a á of 40 -60 

will do (the higher « , the better). 

Op eration 
First the unit is switched on and R1 adjusted 

until the meter needle rests at zero. Then 
terminals " x " are shorted together and R3 
adjusted until the meter reads lmA (f.s.d.). The 
base current flowing then is (1 /2)mA and, in the 
case of the 0071 is 1 /40mA = 25µA. 

This current is then amplified 40 times and 
results in a lmA increase in collector current. 
Now, if a resistance " x" is introduced into the 
circuit the base current drops and consequently 
also the collector current, but by 40 times the 
amount. 
Calibration 

The value of " x " may be foundeby-the.formula 
V.« x kccj Rr 

where V is the battery voltage (in this case 6). ' is the amplification factor of the transistor, Cc 
is the collector current as shown on the meter 
and RT is the total resistance of Rs, Rs and the 
base -emitter resistance. 

This method however is not advisable because 
of the difficulty of obtaining the exact values of 
uf and RT. Also, « not constant over a range 
of base currents. A far more accurate method is 

to form a graph or new scale for the meter by 
taking the readings from resistors of known value. 

The uses of this unit to the experimenter are 
very wide. Apart from the obvious one of check- 
ing resistors with their markings obliterated, it 
can be used to test partially faulty insulators or 
the resistance of leaky condensers. 

The resistance " x " must not be held with the 
fingers. The body resistance in parallel with "x 
would bring any high resistance down to about 
25k1'2, so giving a false reading. 

Rx 

Fig. 2. -The final circuit4iagrant. 
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31ANY listeners are now in areas of high field' 
strength and are able to receive VHF /FM; 
transmissions with relatively 'simple .appar- 

atus. This receiver is intended for general purpose 
reception in such conditions and with modification 
will . give . a , very good accoúnt of itself in less, favourable situations. 

R.F. Strife. 
The circuit of the VHF section of the receiver is 

given in Fig. I. The signal from the aerial is first applied 'to the grid of V1 via the coil L1. As this coil is hèavily damped by the válve, there is no advantage' in providing variable tuning; and if is therefore tuned to the centre of Band fI by means 

Low 
By E. H. Berny 

TWO VERSIONS ARE 

RI 

of its dust core. Válve 
VI is arranged as a 
conventional R.F. 
amplifier and gives a worthwhile gain 
although its main 
purpose is to prevent 
radiation from the oscillator. This function is . very important because the second . harmonic of the oscillator frequency falls in the television. Band III. ,In the anode circuit of VI is the coil L2 by means of which the amplifier signal is transferred to the grid of V3. Coil L2 is also heavily damped and variable tuning .is hardly worthwhile; it is accord- ingly slag -tuned to . the centre of the three trans- 

missions to be received. 

Oscillator 
One half of a double triode valve ECC81 is used as a local .oscillator. This is the only variable tuned circuit in the receiver. The arrangement of the tuning capacitance is of interest. It will be seen that C11 and VC in parallel are together 

effectively in series with the parallel combination 
C12, C13, across L3. The result of this arrangement 

Fig. 1.-Circuit diagram of the VHF section. 

o 
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Trift V.H.F. 
Receiver 

ìCRIBED -FOR FRINGE AREA AND LOCAL 

EPTION CONDITIONS 

is that by suitable adjustment, a band -spread effect 
can be obtained, so that the stations to be received 
are distributed evenly over the whole range of VC. 
This makes tuning remarkably easy 
and dispenses with the need for a 
slow motion drive and tuning scale. 
Condenser VC should have a maxi- 
mum capacitance of 15pF and the 
Jackson C.804, 3.5/15pF is suitable. 

Oscillator Drift 
Because the cold input capa- 

citance of a valve is different from 
its capacitance when hot, every 
oscillator inevitably displays some 
drift in the first few minutes after 
switching on from cold. In this 
receiver, most of the drift has been 
reduced by the use of a ceramic 
base for V2, and by good ventila- 
tion. The remaining drift has been 
balanced out by the capacitor C12 
which has a negative temperature 
co- efficient (N750K). Condenser 
C13 is a silver nica component. 
which for practical purposes has 
a co- efficient zero. The resulting 
stability is of a high order. 

Mixer 
A second R.F. pentode, V3, is employed as an 

additive mixer, the signal and oscillator frequencies 
being fed to its grid and combined within the valve 
to produce in the anode circuit the intermediate 
frequency of I0.7Mc /s. Condenser C8, by means 
of which the oscillator frequency is introduced, 
should be a high stability ceramic of 2.2pF but if 
such a component is not available, a suitable sub- 
stitute can be made by twisting two pieces of thinly 
insulated wire together over a length of half an 
inch. 

ceramic, completely non -inductive, or there will 
certainly be instability. If there is difficulty in find- 
ing a suitable component of the required value, two 
smaller ones can be used so long as the total capa- 
city is not less than 10,000pF. In the anode circuit 
is the second' I.F. transformer, which has a 47k 
resistor R11, across its primary to ensure adequate 
acceptance bandwidth. If only one I.F. stage is 
required. the ratio detector transformer should take 
the place of I.F.T.2 and R11 should be omitted. 
The wiring diagram for this arrangement is given 
in Fig. 7. 

The second stage is arranged as a limiter. It adds 
considerably to the sensitivity of the 'receiver for 
distant reception and also provides additional pro- 
tection against impulsive interference which is 
desirable under these conditions when the signal/ 
noise ratio is less favourable. 

f.F. Amplifier 
The I.F. amplifier may have one or two stages 

according to the performance required from the 
receiver. If it is to be used within 20 miles or so 
of the transmitter and reception conditions are 
reasonable, one will be sufficient and if the con- 
structor has any doubt about the need for the 
second, the set can be completed without it; the 
chassis is designed so that it can be added later 
without difficulty. 

In the first stage, V4 is arranged as a conven- 
tional I.F. amplifier. The only critical point about 
it is the capacitor C.18, which bypasses the cathode 
bias resistor: it must be a good quality tubular 

A view of the underchassis wiring. 

Demodulation 
In the detector stage, the FM receiver differs 

entirely from its AM counterpart. The modulation, 
which up to this stage is expressed as variations of 
frequency, must be converted to variations of 
amplitude before it can be reproduced' as sound. 
Of the several ways in which this can be done, the 
ratio detector has been selected because of its 
superior interference rejection properties. 

The resistors R16 and R17 have been selected,to 
produce the best balance for this purpose and 
should be 10 per cent or better as also should-be 
R18 and R19. Crystal diodes such as GEX34 can 
be used in the ratio detector in place of a double 
diode valve but are more expensive and not quite 
so efficient. Also, they usually require some form 
of automatic gain control to limit the voltage 
applied to them if they are not to be damaged by 
overloading when the receiver is tuned to a nearby 
transmission. 

De- Emphasis 
In FM transmissions, the higher audio fre- 

quencies are emphasised at the transmitter. The 
emphasis is removed in the receiver by the low pass 
filter R21, C24, having a time constant of 50µs. 
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235V 
N.T Line 

P23 
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P24 
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P25 
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P22 
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360 
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V8 
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Fig. 2.- Circuit diagram of the AF stages and power pack. 
A.F. Amplifier 

The circuit of the remainder of the receiver is given in Fig. 2. The output stage uses a 2.5W pen- 
tode EL42 was selected in order to keep the total H.T. requirement within the 80mA available from 
the mains transformer which was to hand. It requires 11V peak on the grid for full output. Any other pentode or beam tetrode of approximately 
the same sensitivity can be employed provided the required extra current is available from the power 
pack. The optimum load for the EL42 is 9,0000 and the output transformer should have a ratio of between 50 and 60:1 for a 30 speaker. The required bias resistor of 3600 is easily found by measurement from a batch of 3300, 20 per cent components. 
Negative Feedback 

A moderate amount of negative feedback is taken from the secondary of the output trans- former via R.26 to the cathode circuit of V.2(b). If when the receiver is completed and switched on, the feedback is found to be positive, the connec- 
tions to either the primary or secondary of the transformer should be reversed. 
Construction 

The set is constructed on a chassis of I6s.w.g. 
aluminium 1lin. x 6in. x 2in. as shown in detail in 
Fig. 3. There is room for all the components and construction is not difficult though VHF technique 
'mist of course be observed. It is very important 
:hat instability be avoided. Even a slight trace will lave the effect of reducing the acceptance band - 
width of the receiver so that it will not be able to tccept the deviations of the transmissions and there 

350V 

will be non -linearity distortion in the detector 
stage. Reduced bandwidth will -also show up minor 
random variations in oscillator frequency which 
would otherwise be of no consequence and fre- quentadjustments will be required to the tuning. 
This design is inherently very stable but in order 
to guard against the effects of minor differences in 
wiring and positioning of components as between 
one constructor and another, the chassis has been 
sectionalised so that the R.F., oscillator and mixer 
stages are efficiently screened from one another 
and from the I.F. amplifier. 
Screens 

The screens may be of 18 or 20s.w.g. aluminium 
to the measurements given next month and should 
be fitted close against the underside of the chassis. 
Cut -outs are provided for . the only two connections 
which must pass beneath them, viz., C8 to pin 2 of 
V2 and the heater line between V2 and V6. The 
screens should be made and fitted to the chassis 
with bolts or self- tapping screws before wiring 
commences; their positions should. be marked on 
the chassis for guidance when fitting components 
and the screens can then be removed and replaced 
when construction is practically complete. 
Wiring 

The constructor should make all the connections 
as short and direct as possible and should not make 
any attempt at orderly and symmetrical layout in the VHF section of the receiver. On the other 
hand, there is no need to go to extremes; shorten- 
ing a wire by -say +in, will not have any effect and 
generally speaking tin. is a reasonable length of 
connection to -be aimed at where possible. 
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It should be noted that in the wiring 
diagrams, the wiring has been opened out 
and all the components are shown in a horizontal 
position. This has been done for clarity; in con- 
struction the connections should be short and direct 
and components will of course be mounted in the 
positions in which this aim is best achieved. 

It is suggested that the mains transformer and 
other power pack components be mounted first and 
the valve heaters and their associated bypass capa- 
citors wired up. Work can then commence on the 
R.F. stage and proceed stage by,stage to the output, 
taking care to place all components clear of the 
screen positions as marked on the chassis. It is 

convenient to mount the H.T. dropping and de- 
coupling resistors vertically; the screens can then 
be fitted and the H.T. rail run round above them to 
each stage in turn. Condenser C11 is conveniently 
mounted by soldering it to a' solder tag bent at 
right angles and bolted to the chassis. 

Ventilation 
To minimise long term drift in the oscillator, 

vents are provided in the deck of the chassis and 
ventilátion is provided through the bottom of the 
cabinet of which a description will be given later_ 

Resistor R30 which is the greatest heat producer, 
is mounted vertically on a'tag strip above a l lin. 
hole in the chassis and inside a " chimney about 
2in. high, made from an- octal -valve screening can. 
In this position, it not only cools itself adequately 
by convection but also draws air through the 
chassis from below. Further assistance is provided 
by a heat deflecting screen in. the cabinet. 

Coils 
The -,aerial coil,: LI, is wound on a lin.- former 

having a lin. adjustable dust core. The grid wind- 
ing is 3+ turns of 20s.w.g. tinned copper wire, 
spaced rather more than one wire diameter and the 
aerial winding is one complete turn of 
22s.w.g. enamelled. Coil L2 is three turns 
of the same wire on a similar former with 
the same spacing. Coil L3 is wound on a min. 
former with a lin. core and consists of 4l turns of 
22s.w.g. enamelled wire spaced one diameter. A 
convenient method is first to wind the wire closely 
on a slightly smaller former, putting on an extra 
turn. It can then be removed and slipped over 
the larger former where it will be a tight spring 
fit and the turns can then be adjusted for number 
and spacing. All the windings should be secured in 

position with cellulose cement. 

Operation 
The tuning drive is taken from the tuning capa- 

citor by a 21in. drive drum to a llin. drum 
mounted on the tuning spindle giving an 
almost 2:1 reduction. A projecting lug 
soldered to the smaller drum and a 4B.A. bolt 
located in the front of the chassis limit the angle 
of rotation to about 350deg and the stations are 
marked on the tuning knob in such positions that 
they come into tune when the appropriate mark is 

brought to the top. (The prototype has "L," "H," 
"W," and "3" engraved in white, corresponding 
to.the Light, Home, Welsh and Third programmes). 
An old volume control with the body removed 
makes a good tuning spindle. 

In the absence of modulation, there is nothing 
at all to be heard from the speaker and the pilot 
light is necessary to indicate that the receiver is 
switched on. 

(To be continued) 
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Fig. 3.-Plan of the chassis. 
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A Precision 
Pick -up firm 

AN INEXPENSIVE, LOW -WEAR UNIT 
FOR THE HIGH FIDELITY ENTHUSIAST 
By N. A. BARGERY 

(Continued from page 330 of the August issue) 

FOLLOWING the actual construction of the 
pick -up, we now come to the counter- 
balancing system. This is most important 

in pick -ups, with low pressures in the region of 2 grammes or less. The system I have used is very simple; a length of bolt screwed into the end of the arm, with a cast lead weight on it. Swo nuts locate the weight. It is necessary, however, to fit the cartridge to the plat- 
form first. Protect the stylus by means of a piece of plastic sponge and tape (Fig. 9). 

When the cartridge is fixed, and the 14ín. length of bolt in the end, pivot the arm in its sockets (Fig. 10) wad add pieces of lead until the arm balances. (The pedestal should, of course, be screwed firmly 4.0,-a. piece of board). 

Testing 
When the arm balances, the freedom of move- ment can be tested. A piece of good quality note- paper, 4in. wide and 4in. long, is held at one end by 

the thumb and forefinger. The other end bears against the cartridge platform adjacent to the 
stylus. Pressure against the platform exerted via the paper strip should cause the arm to move freely without bending the paper more than a fraction. If the arm tends to swing easier one way than the other, check the levels of the pedestal 
first. This tendency means inaccuracy in (a) cutting the stirrup, or (b) mounting the tube, or 
(c) cutting the pick -up arm slots and pivot holes. It is also caused by the mounting of the pedestal 
on a surface which is not level. 

Mild steel or brass bolt) 

-- -1}" 
Sponge Tape 

Lead 
weight 

Cartridge 
Sponge protection In position 

Fig. 9. The counterbalancing system. 

If good care has been taken with the work so far, however, with the base -board level, the embryo pick -up arm in its balanced state should be easily moved by the paper strip to any point in a horizontal plane, and remain there with no tend- ency to swing backwards, or inwards, if the pedestal and board are dead level. If this is so, then the success of the arm is assured, for all there 
is left to do is to install the conductor wires. 

Pick -up Wires 
For the stereo model, this is a light plastic 

covered and shielded wire carrying two conductor 
wires, obtainable from most electronic dealers. 
Tie the thread projecting from the hole in the rear 

4 

Strip 
of 

leed 

Lead weight 

Adjusting nuts 

Fig. 10. Finding the correct counterbalance 
weight. 

111111111) 

of the arm to one end of about loin of this wire, 
and carefully pull it through the hole, down the tube, until it comes out the other end. Bare about }in. of each of the two conductor wires, push the bare wire through the holes in each of 2 of the three connector tags supplied with the cartridge (if there are none, ask for them) and then solder. The copper shield is soldered similarly to the third tag. Then the tags are pushed on to the appropriate 
terminals of the cartridge -the copper braid one is for the middle terminal. 

If the mono cartridge is used, then single con- ductor shielded wire is used. 
Now, the other end is stripped of its outer plastic sheath exposing the copper braid, which in turn is stripped off, by making a hole in it and pulling through the conductor wires. The copper braid is then twisted tightly into a strand. The wires should be arranged with the earth braid in the centre and the two conductors on either side bare, about }in. out of the hole. For mono wiring, then there will be one conductor only, of course. 
Now take the pedestal by itself, and drill three holes as shown in Fig. l la to take three 4B.A. bolts, 

long enough to project }in. beyond the top of the pedestal (Fig. 11b). Make also three small brass tags to slip over the bolts, after they have been secured (Fig. lic). These tags will take the con- nections from the conductor wires inside the pick- 
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up. Of course, if a mono cartridge is used, only 
two bolts will be needed. 

Now cut three lengths of very thin wire (I have 
found the fine stranded silk covered wire used on 
radio coils ideal) each around 3in. long and coil 

(a) 4BA ho /es 

4BA bolts 

(b) 

Tags 
(C) 

Fig. 11. -The pedestal terminal connections. 

them over a diameter rod as shown in Fig. 12a. 
Bare the ends of each coil carefully. Slip a fin. 
piece of sleeving over one end of each coil when 
the coils are made; lay them aside for a minute 
whilst you connect the conductor wires to the 
underside of the pedestal. The stereo cartridge 
will need two lengths approximately 2ft each of 
plastic covered shielded wire (single conductor 
type). The mono pick -up will need one length of 
wire (Note. all the diagrams refer to stereo 
versions; for mono versions use the only two con- 
nectors in all cases instead of three). Now solder 
the amplifier leads to the heads of the brass bolts. 
When this is completed you may proceed to the 
soldering of the three coil wires. The final appear- 
ance will be as shown in Fig. 13. 

Unimpeded Movement 
A word of warning. -The flexibility of these 

leads has the greatest possible effect on the free- 
dom of movement of the arm. On a 12in. disc, the 
movement of the stylus will be about 3-fin. in a 
horizontal direction across the disc. The coils, 
however, will move less than fin., but this move- 
ment must be unimpeded; the coiling of the wire 
and its flexibility should make this possible. How- 
ever, set up the pick -up as before. balance it and 

7e diameter rod 

Bare end r leeving 

Arm 

Bare end 

r-"..\` Finished coil 

Fig. 12. -The flexible connections between the 
pickup and the pedestal terminals. 
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test for this movement using a strip of notepaper 
as before. Aim for 3-fin. of free movement, which 
will be obtained generally when the three coils are 
extended slightly to one side, through their upright 
position to a position where they are extended 
slightly to the other side (see Fig. 13). 

It is not necessary to obtain unimpeded move- 
ment of the arm over a wider arc than this. If this 
can be secured in your pick -up then it will perform 
in an extremely efficient manner indeed. 

Template 
It will be remembered that the really unimpeded 

movement of the arm took place over a distance 
of about 3fin. at the head. This means that the 
middle of the recorded material on a disc will be 
the point at which the pick -up arm is in the middle 
of its arc of free movement, i.e. when the connector 
coils above the pedestal are vertical, so arrange to 
mount the pick -up so that this occurs, but also 
remember that the stylus must overlap the turntable 
spindle by ¡in. An easy way to do this is to cut 
a disc of stiff paper to the size of a 12in. disc, and 
slip it on the turntable. Now, temporarily discon- 
nect the leads from underneath the pedestal so 
that they will not be in the way. With the pick -up 
base securely on the motor board in a position 
where the head can be easily handled when in use, 
move the head until the stylus reaches a point *in. 
in front of the spindle (allow the pedestal to move 
until this situation is reached). Make a pencil mark 
at this point on the paper. Now, without moving 
the pedestal base, swing the arm until it reaches the 
outer edge of the paper disc. Make a mark with 

Movement 
to /eft 

111 

A 
15 

Ui 

Movement 
to right 

Fig. 13. -The three coils of hexible wire give 
complete freedom of movement to the pick -up arm. 

a pencil where it occurs. Now move the pick -up 
gently inwards inch by inch, marking on the paper 
at intervals, until the centre point, $in. in front of 
spindle, is reached again. Now remove pick -up 
arm to a safe place; take the paper and join up the 
marks on it. This will make a line showing path 
traced by the pick -up stylus across a record. About 
3fin. from the outer edge will be the extreme inner 
limit of recorded material. Make a mark where 
this is. Now you have. a " map ", of the pick -up 
path and the half way point. Between the outer 
edge of paper and the point of extreme limit of 
recorded material, is the point where the pick -up 
should be when its connector coils are upright, 
i.e. in the middle of its unimpeded arc of swing. 

This " map " can be slipped on the turntable and 
used to mount the pick -up. Wedge the turntable 
so that it does not move. The stylus should be on 
this " half -way " point when the connector coils 
are vertical. (Arrange for this by rotating the 
pedestal base.) When this has been achieved, mark 
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the position of the pedestal base on the motor 
board, remove the pick -up and in the centre of the 
rectangular mark bore a lin. hole (to take the pick- 
up leads when re- soldered to the base of the 
pedestal. This can be carried out and the pick -up 
arm screwed to the motor board. A pick -up rest is 
a useful item here. It can be fashioned by plastic 
sheet bent to an " L " shape, with a groove in the 
top to take the pick -up tube, then screwed to a convenient place in the motor board. 

Weighting 
When all this has been carried oat, the pick -up is ready for use. Re- balance it by adjusting the counterbalance weight, then add a 21 gramme 

weight (a small washer) to the pick -up platform 
with a contact adhesive to provide the 4pressure for the stylus. Fig. 14 shows an easy way to obtain 

Penny in 
in wood 

22 gramme 
weight \n 

3.6" 
4" 

u 
< 4" 

1 

Fig. 14.-A method of obtaining a 2 1gm. weigl t, 

2+ grammes (a newish penny weighs about 9 
grammes. 

By calculation it is found that a penny placed 
lin, from the point of balance of a small bar, will 
exactly, balance 21 grammes placed 3.6in. away 
from the centre on the other side. 

Hence, cut a }in. x }in. bar of hardboard Bin. long. 
Cut a small nick in it for the balance point (Centre. 
point). Cut a slot also, above the nick and lin. 
from it to hold the penny. Now cut a slot in the 
other 3.6in. from the centre point, to hold washers 
for testing. 

Set up the bar on its pivot, insert a newish penny 
in the slot and then put washers in the other slot 
until you obtain a balance. These washers (or 
washer) will then weigh 24 grammes, and will be 
cemented to the cartridge platform just above the 
stylus point, but the arm must be in a state of 
balance before the washer is affixed. You could 
of course ask a friend who has a metric balance to weigh 21 grammes for you. 

Now the pick -up is all set up in its correct 
position on the motor board. It may be, however, 
that the arm is too high or too low for the turn- table. This can be attended to by the user by 
means of the grub screw, or packing under the 
pedestal. 

Dynamic Balance 
One final refinement; the user can " dynamically 

level " the pick -up for optimum performance in the 
following way. First of all ensure that the turn 
table motor board is level in two directiok at right angles by means of a spirit level. Next a blank record will be required. If one is not avail- 
able, one can be made by using a 12ín. disc of 
hardboard, highly polished on the smooth side by 
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three layers of cellulose paint rubbed down each 
time and finished with metal polish and good wax 
to a smooth brilliant shine to simulate a smooth 
disc. 

Put this disc on, set the turntable revolving and 
set the arm on the disc. Wherever you put it on 
the disc it should remain with no tendency to move 
in or out. If it has such a tendency, a little packing 
under the arm will counteract this. When you 
have achieved this steady tracking your pick -up is 
" dynamically balanced " and ready for superb 
performance and low wear. 

Dynamic balancing " cleans up " the reproduc- 
tion from records to a remarkable degree and is 
practised by most serious gramophone users. It is 
essential for good stereophonic reproduction from 
low- pressure pick -ups such as this. 

SILICON TRANSISTOR PROGRESS 

THE first year of full -scale production of high - 
frequency silicon alloy transistors has just 

been completed by Semiconductors Limited, and 
in this period increased demand and production 
improvements have allowed the prices of the two 
types to be reduced considerably. 

There are two key production processes which 
give these transistors their high- frequency per- 
formance. The first is the electrolytic jet -etching 
of the base region to the required thickness with 
continuous intra -red monitoring. This process 
has been developed to provide an extremely thin 
base region of uniform and precisely controlled 
thickness. 

The second key process is the evaporation of 
uniform circular films of aluminium on opposite 
sides of the base region through accurately aligned 
holes in the stainless steel mask, which allow 
emitter and collector with diameters of 0.005 and 
0.007in. respectively to be positioned with a con- 
centricity better than 0.0004in. The film thickness 
is monitored during deposition. 

The small controlled thermal mass of the 
aluminium electrodes and silico4 base region 
allows a very rapid alloying cycle to be used. 
Consequently, the alloy regions formed are very 
thin and uniform. 

The resulting transistors give excellent per- 
formance in tuned and video amplifiers at fre- 
quencies up to 5Mc /s, and can be used in directly - 
coupled switching circuits at rates well above 
2Mc /s with the prime advantage that performance 
is maintained up to junction temperatures of 
140deg C. These simplified high -speed switching 
circuits demonstrate the advantage of the combina- 
tion of low saturation voltage, high and sharply 
defined turn -on voltage and high reverse base - 
emitter voltage rating which the special produc- 
tion process provides. 

These same parmenters contribute to the new 
level of accuracy and stabilty obtainable when 
these transistors are used in chopper -amplifier 
systems. 

Finally, the very thin base width makes these 
transistors remarkably insensitive to gamma and 
neutron irradiation, a significant feature in many 
military and instrumentation applications. 
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C.R.T. ISOLATION TRANSFORMERS 
TYPE A. OPTIONAL 25% and 60% BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.8 V. MAINS INPUT. 12/8 

TYPE A2. HIGH QUALITY LOW CAPAC- 
ITY 10/16 2DF. OPTIONAL BOOST 25%, 6lß0, 

IN 75% MAS INPUT. 

TYPE B. MAINS INPUT, MULTI OUTPUT 2, 
4, 6.3, 7.8, 10 and 18 VOLTS. BOOST 25% 
AND 60 %. LOW CAPACITY. 81/. 

HERS, Ceramic. 30, 50, 70 p 100 pF., 
50 pF., 113: 250 0F., 1/8; 500 pF., 750 pP., 1/9. 

RESISTORS. Preferred values. 10 ohms to 10 meg., 
44., ¡ w., 44.; 1 w., 8d.; 14 w., Bd.; 2 w., 

HIGH STABILITY. 
10011 to 10 meg. Ditto, 5 %, 1000 to 5 meg, 

9d. 

5 118 

0 watt - WIRE-WOUND 
ohms-10.000 

RESISTORS -1 /8 
6 watt- 25 ohms -10,000 ohms -2/_ 

PLASTIC RECORDING TAPE 
lung Play 71n. reel, 1,700f t 32 /8 

bfin. reel, 1,200ft 22 /8 
51n. reel, 85011 1.9/6 
3in. reel, 225ft 7/6 

Standard 7in. reel, 1,200ft Z11- 
55in. reel, .950ft 17/6 
51n. reel, 600f t 15/- 

"Instant" Bulk Tape Erseer and Head De- 
Surer, 200 /250 v. A.C.. 2718. Leaflet B.A.E. 

Spare 
Plastic 
Reels 
'3/- ea. 

O.P. TRANSFORMERS. Heaby Duty 50 mA, 4/8. 
Multirado puah -pull, 7/6. Miniature, 384, etc., 4/6. 
Push -Pull 10 w. 16/8. 20 w. 6K or 8K. 80 / -. 

L. . CH, 
OOKEES10 

/Ili 
H. 60/65 

mA, 14 .5 
/ -; 10 H. 

MAINS TRANSFORMERS: 200 /250 v. AO. 
STANDARD, 250.0.250, 80 mA, 6.3 v. 3.5 a 
tapped 4v. 4 a. Rectifier 6.3 v. 1 a. 6 v. 

or 4 v. 2 a. ditto, 350 -0.350 .. , . 22 /S 
MINIATURE, 200 v. 20 mA, 6.3 v. 1 a. 1016 
MIDGET, 220 v. 45 mA. 6.3 v.'2 a. .. 16/6 
SMALL, 220.0.220, 50 mA, 6.3 v. 3.5 a. 17/6 
STD. 250 -0 -250. 66 mA, 6.3 v. 3.5 a. .. 17/8 
HEATER TRANS. 6.3 v. 14 amp. 7/6 
Ditto, tapped sec. 2, 4, 6.3 v., 14 amp. 6/8 
Ditto, sec. 6.3 v. 3 amp. .. 10 /8 

D IN FORMERS and core, }in., ; Nn., 1 

0.31e. FORMERS 5987/8 and Cans TV1 /2. fm, eq, x 
241e. and flo. sq. x 1f in., 2/- es., with cores, 
TYANA Midget Soldering Iron, 220/400. 40w., 18 /9. 
REMPLOY Instrument Iron. 220/40 v. 26 w., 17/8. 
MAINS DROPPERS. 3in- x 1IIn. Adj. Sliders. 
0.3 amp., 1000 ohms, 4/8. 0.2 amp., 1000 ohms, 4/3. 
LINE CORD. 0.3 amp, 60 ohms per ft, 0.2 amp., 100 
ohms per ft, 2 -way. N. per ft, 3 -way, 74. per ft. 
LOUDSPEAKER P.M. 8 OHM, Sin. Rola, 17/6. 
81n. Plessey, 19/8. 6in. x 41o. Role, 18 / -. 641e. Rola, 
18/8. 8 o bin., 21 / -. 10 z Bin., 27/8. 101e. Rota, 80/ -. 
41e. Tweeter, 25/ -. 121e. R.A., 80 /.. 9 e 6in.. 26 /.. 
STENTORIAN HF1O12. 101e. 3 to 15 ohm 10 w., 95/ -. 
12ín. Baker 15 watt 3 ohms or 16 ohms, 90/ -. 
121n. BAKER FOAM SUSPENSION. 15 ohms t8. 
CRYSTAL DIODE. O.E.C., 2/ , 0EX84, 4/ -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 15 /- pr. 
MIKE TRANOF. 50 -1, 8/9 ea.: 100:1, Potted, 10/8. 
SWITCH 
TWIN GANCLEANER. UNINGI CONDENSERS.t 36/5 PF. 

equirt 

miniature lie. a 151e. x 1 } in., 10 /.. 0.0005 Standard 
with trimmers, B / -; lees trimmers, 8 / -; midget, 7/6. 
SINGLE. 50 pF, 2/6; 80 pF, 100 pF, 160 pF, 71.. 
Solid dielectric 100, 300, 500 pF, 8/8. 
SPEAKER FRET. GOLD CLOTH. 

ßi17i . x 251 , 

5/-; 
25in. x 351o., 10 / -. Tygan, 
2ft 310. wide, 6/- ft. Samples S.A.E. 

New and Boxed VALVES 90-day Guarantee. 

IRS 7/6 6K80 7/8 EABC80 8/8 EY86 10 /- 
185 7/6 61.60 10/6 EB91 6/- HABC80 
IT4, 6/- fiN7M 6/6 EBC33 816 12/8' 
9 %2 5/6 6Q70 7/6 EBC41 8/6 HVR2A 6/6 

94 7/8 68A7 6/- EBF80 10 /- MU14 9/- 
3V4 7/8 6627M 6/6 ECC84 9/6 PCC84 9/6 
504 7/8 68917 8/8 ECFOO 8/8 PCF80 9/8 
6Y8 7/8 6V60 8/8 ECH42 10 /5 PC1.82 11/8 
5Z4 9/8 6X4 7/8 ECL82 10/6 PENIS 8/8 
6AM8 6/- 6X5 818 EF39 6/8 PLO? 10/6 
,B8 5/6 12AT7 8/- EF41 9/8 PY80 7/6 
6BE6 718 12A117 8/- EF50 6/8 PY81 9/8 
6BE6 9/8 12AX7 8/- EF80 8/- PY82 7/8 
6BW6 9/8 12ßE8 8/6 EF91 6/- ßP61 8/8 
6D6 6/- 12K7 6/6 EF92 6/8 UBC41 9/6 
6F615 7/8 15Q7 8/8 EL32 5/- UCH42 9/6 
6116 3/8 351,6 gig EL41 9/8 UF41 9/6 
6.15 
26 6/8 80Z4 9/8 EM81 9/8 

01,41 
1 8/- 

6270 6/6 807 6/8 EZ40 7/8 U2'2 8/- 
6K6GT 8/8 954 1/8 X780 718 VR105 9/6 
6E70 5'- noon 1'6 F,í`51 9'6 Vil 1. 0,6 
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"REGENT "4VALVE 
"96" 

RANGE 
VALVES 
KIT PRICE 

fib. 6. O. 

Carr. 4/- 

r 
( 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
Medium ' and long wave. Powerful 
output. 6in. high Flux Speaker. T.C.C. 
Printed circuit and condensers, Comp- 
onents of finest quality clearly identified 
with assembly instructions. Osmor 
Ferrite Aerial and Coils, Rexine covered 
attache case 
4in. Batteries 1 iesused B126(L5512)land 
AD35 (L5040), I0 /- extra. Instructions 
1/9 (free with kit). Mains Unit ready 
made for above 39/6. Sold separately 

WO 

Qo 

1960 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 18 m. -50 m, LATEST MTJLLARD 
M.W. 200 m. -550 m. ECH81, EFOD, EBC81, 
L.W. 800 m. -2,000 m. EL84, EZSO. 

12.month guarantee. 
A.C. 200/250 v. 4 -way Switch; Short- Med /um- 
Loog -Gram. A.V.C. and Negative feedback 
5 watts. Chassis 131 e 51 e 21io. Glass dial, 
horizontal or vertical wording, size 101n. x 411n. 

calibrated. Isolated Chas Aligned d ise 

£9.10.0 Carr. & lue. 4/6. 

TERMS: Dep. 25.5.0 and five monthly of 41 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
8in., 17/6; 10in., 25/ -; 12in., 30/ -. 

COLLARD AUTO-PLAYER TUT 
HIGH -FIDELITY AUTOCHANGER 

4- SPEEDS -10 RECORDS 
Studio Pick -op 

OUR PRICE 7.19.6 post tree 

Or with cabinet, speaker, and amplifier 

£11.19.6 Carr. 5/6 

BSR MONARCH VAS. The Famous Auto - 
changer. 4 speeds. 50.15.0 post free. 

ALUMINIUM CHASSIS. 18 e.w.g. uodril!ed. 
With 4 sides, riveted comers and lattice fixing 
hole., 2 }In. sides, 7 x 4io., 4/8; 9 x 7in., 5/9; 
11 x 71e., 619; 13 x Sin., 8/5; 14 e 111n., 10/8; 
15 e 141n., 12/6; 18 x 16 x 3in., 16/8. 

HI -GAIN BAND 3 I.T.A. PRE -AMP KIT, 
Caecode circuit with valve ECC84. Price 29/8. 
With Power Pack, 49'8. Plane only 8d. 

Band 1 BBC version same prices. 

RADIO COMPONENT SPECIAl 

423 

GARRARD RECORD PLAYERS 

AUDIO PERFECTION I 

Designed to play 18, 38, 46, 78 r.p.m. Records 
7in., 10ín.. 12in. Lightweight Xtal pint -up. 
GCB plug -in head. Stereo Wired, 
Single Play TA Mk 11 L8-8. 

Transcription 4 HF L18. 

Auto Changer R.C. 210 LI0 -10 -0. 
(Stereo heads 82 extra). Leaflets, S.A.E. 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. Midget 
5K ohms to 2 Meg. 

No. Sw. D,P.9w. 
8/- 4/9 

Linear or Log Tracks. 

80 CABLE COAX 
Portage 14. per yard 
Semi -air aniseed fin. 
Stranded core. 6d. d Lose. t 0. y 
Friusse Quality I1 -yd Ar Spaced. 

COAX PLUGS 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET. BOXES .. 4/6 
BALANCED TWIN FEEDER yd. 84. 80 or 300 ohms 
DITTO SCREENED per yd. 1 /6. 80 ohms only. 
WIRE -WOUND POTS. 3 WATT. Pre -set Min. 
TV Type. All values 25 ohms to 25 K., 8/. ea. 
30 K., :511 K., 4 /.. (Carbon 30 K., to 2 meg., 8 / -l. 
WIRE-WOUND UN ß4 WATT Pots. Long Spindle. 

7/6. Values, 100 
CONDENSERS. New tock. 0.001 mfd. 7 kV. 
T.C.C., 5 /5, Ditto, 20 kV.. 9/8, 0.1 mid. 7 kV., 9/6. 
Tubular 500 v. 0.001 to 0.05 mfd., 9d. 0.1, 1/ -: 
0.25, 1/8; 0.5/350 v., 1 /9; 0.1/350 v. 91.; 0.1/1000 v. 
1/9; 0.0112,000 v., 119: 0.1 mid., 2,000 volts, 3/6, 
CERAMIC GONDS. 500 v., 0.3 
SILVER MICA CONDENSERS. 

pF. 
10% 30 PE 

mid.. 
o 500 

pF., 1 / -: 800 pF. to 3,000 pF., 113. Close tolerance 

to 816 pF, 1/9 p ,000 pF o 5, 00ßi 
% 50 pF. 

I.F. TRANSFORMERS 716 pair. 
465 He /a Slug Tuning Miniature Cam 241e. r 
lie. e lin. High Q and good bandwidth. 
By Pye Radio. Data sheet surmised. 

Wearite M800 I.F. 486 Ho /c. 12/6 per pair. 
Weymouth Std. LF. 485 Heir. 12,6 per pair. 

NÉW TLECTROL'iTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
1/350v. 2/- 10/3500. 5/6 8/5000. 8/- 
2/350v. 2/3 100 /25v. 8/- 16 /500v. 4/- 
4/450v. 2/8 280/250. 3/- 32/3500. 4/- 
8/450v. 2/8 500/12v. 3/- 100/2700. 6/6 
8 /500v. 2/9 8 +8/4100. 4/6 2,500'3v. 41- 
16/450v. 8/6 8 +8/900v. 5)- 32 +32/360v. 416 

16 /500v. 41- 8 +16/450e. 6/- 32 +32/450.. 6/6 
32/4800. 6/6 8 +16 /500e. 616 50 +50 /360v. 71- 
16/25v. 1/9 18 +16/450v. 6/6 64 +120/275V. 7/6 

- 64+120/350v. ilia 
10/60v. 21- 32 +84 /350v. 4/6 100+200/2760.1116 

SELENIUM RECTIFIER, 300 v. 85 m1,.. 710. 
CONTACT COOLED. 250 v. 50 mA, 716; 60 mA. SIR 
85 mA, 9/8; 200 mA, 211 -; 300 mA. 27/6. 
COILS Wearite "P" type, 8/- each. Osmor Midget 
"Q" type adj. duet core from 4/. All ranges 
TELETRON. L. & M. T.R.F., with reaction, 8/0. 
FERRITE ROD AERIALS. M.W., 8/9; M. a L. 12/6. 
T.R.F. COILS A /HF, 7/- pair. H.F. CHOKES. 2/0. 
FERRITE ROD, 810. x fin. die., 2/6. 

JASON F.M. TUNER COIL SET, 20 / -. H.F. 
coil, aenal coil. Oscillator coil, two I.F. trams 
10.7 Mele. Ratio Detector and heater choke 
Circuit book using four 61,516, 2 /6. 
COMPLETE JASON F.M. KIT FMTI 65.5.0. 
Set of 4 Valves, 51.0.0. Details S.A.E. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
n 6 or 12 14 amp., 8 /9; 2 a., 11/3: 4 a., 17/0. 
CHARGER TRANSFORMERS. Tapped input 2001 
250 v. for charging at 2, 6 or 12 v., 10 amps., 15/6; 
2 amp., 17/8; 4 amps., 22 /6. Circuit included. 
VALVE and TV TUBE equivalent books, 9/6. 
TOGGLE SWITCHES. S.P. 2/ , D.P. 3/8. D.F.D.T. 4/. 
WAVECRANGE SWITCHES 
6 p. 4-wave 2 wafer long spindle 
2 p. 2 -way, or 3 p. 2-way short spindle . 2/8 
2 p. 6 -way, 4 p. 2 -way. 4 p. 3 -way long spindle 816 
3 p. 4 -way. or 1 p. 12 -way long epindle 8/6 
VALVEHOLDERB. Par. Int. Oct., 4d. EF60, EA60, 
8d. RNA, CRT, 1 /8. Eng. and Amer. 4, 5, 6, and 
7 Pin, 1/ -. MOULDED MAZDA and Iet. Oct., 6d. 
B70, BOA, BOG. BOA, 9d. B7G with can., 116. 
BOA with can., 1/9. CERAMIC EF50, B7G, BOA, 
Int. Oct., 11 , 8 /Cana B70, BOA 11 -. 

CRYSTAL MIKE INSERT by Aloe, precision 
engineered. Size only ¡in. x 3/161n., 6/6. 

r OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
Postal service Ii -. over L2 free. /Export Extra). C.O.D. 16 (Wed. I p.m.) THO 1661 . Buses 133 or 68 
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MULTI -METER IOSA 
OUTSTANDING FEATURES 

20,000 o.p.v. D.C. 

Extreme robustness 

High degree of accuracy 

21 self contained ranges 

Resistance readings to 20 
megohms, self contained 

Yeltot.w.. 

30 KV D.C. 

Portability 

Prove f 0isional 5.O.O 
Credit terms are available. 

Write for full details: 

TAYLOR ELECTRICAL 
INSTRUMENTS LIMITED 
MONTROSE AVENUE, 
SLOUGH, BUCKS. 
Telephone: Slough 21381 

Cables: Taylins, Slough 

Member of the METAL INDUSTRIES Group of Companies. 

be TRANSISTOR-WISE! be POCKET-WISE! 
"RECO" MIDDY ONE 

(Medium and Long Waves.) Size 4* x 3} 
x in. Variable regen. control. Vari Q Ferrite Rod Aerial. 'Sonotone" Dynamic 
Earpiece. Months of listening pleasure 
from 14 volt pencell. Complete Kit with 
EDISWAN TRANSISTOR and easy build 
plans, 39/6, post I/6. 

"RECO" PUSH -PULL FOUR 
TRANSISTOR KIT 

(Medium and Long Waves with two SW/ Coils FREE upon re- 
quest.) Case size as PPS. New improved 
circuit. 3 in. High Grade Moving Coil 
Speaker. Bias sensitivity volume con- trol. Ferrite Rod Aerial. Gleaming 
Pale Blue Polystyrene Case with 
contrasting Speaker Grille in Red. 
Complete Kit with 4 1st grade 
EDISWAN TRANSISTORS and 3 volt 
battery. 6S.3.6, p.p. 2 ,6. 

Circuits price list for 4 abov 
"RECO" PUSH -PULL FIVE 

TRANSISTOR KIT 
(Size 64 x 4} x 13 in.) Medium, Long Waves and Trawler Band. Indoors or outdoors this brilliant radio brings Home and Continental Statuts to your finger -tips. High Grade 3 in. Moving Coil Speaker. Regenerative receiver with EDISWAN TRANSISTORS. XCIOI's (350Mw) Push -pull Output Stage. High Gain Ferrite Rod Aerial. Gleaming Pale Blue Polystyrene Case with Contrasting Speaker Grille in Red. Complete Kit with easy build diagrams, etc. 16.9.6, p.p. 2/6. Data 2/6 (free with kit). A customer in Dorset writes -"Makes fine car radio." 

RADIO EXCHANGE CO. 

"RECO" SUPER TRANSIGEN FOUR 
Medium and Long Waves. Four first grade EDISWAN TRAN- SISTORS. XAI04, X8113, XCI01, XC101. High gain Ferrite rod aerial. 3 in. High Flux Moving Coil speaker. Performance 
as Transigen Three but with extra stage for speaker output. Case as PPS. Complete kit, with 44 volt battery, íS.3.6. Post, etc., 2/6. Data 2/6. 

"RECO" TRANSIGEN THREE 
TRANSISTOR KIT 

(Case as PPS.) (Medium, Long Waves and Trawler Band.) Fitted Super High Gain Ferrite Rod Aerial. R.F. Stage, EDISWAN TRANSIS- 
TORS. On test: tuned in Home, Light, 
Third, Radio Luxemburg, A.F.N. and 
nlany others at good listening level. The Prototype was tested at approximately 
50 miles from nearest transmitter. Complete Kit, with super dynamic miniature earpiece, 79/6. p.p. 2,6. With B.A. rep. 75/- If reception conditions warrant, a small speaker may be fitted under red speaker grille. 

e kits, 2,6. P.P.5 Data 2.6. 

"RECO" INJECTOBOOST 
Add an R.F. stage to your receiver; bring in those weak stations, improve selectivity. Complete kit: Plastic case, wiring diagram, etc. Simple -effective. 29/6, p.p. li6. (Suitable for Diode Front End and Crystal Sets.) Plans with kit only. 

MOVING COIL SPEAKER 
Sensitive 2f -in. Moving Coil Speaker, i -in. deep, 17.6. 

27 HARPUR ST., BEDFORD. 
Name, address BLOCK letters please. 

Telephone 2387 
Closed 1 p.m. Saturdays. 
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A Three Valve 

A CIRCUIT FOR THE 

Quality Amplifier 
BEGINNER By L. Baker 

ANY amateurs will, at one time or another 
find use for an audio amplifier capable of 
good quality reproduction. This type of 

unit is especially useful for the reproduction of the 
large range of gramophone records which are now 
available. 

Circuit 
The circuit diagram of the amplifier is shown 

in Fig. 1. It will be seen that power for the unit 
is supplied by Tl, the mains transformer working 
in conjunction with the full wave rectifier valve 
V3. The output from the rectifier is filtered and 
smoothed by C5, R7, and C4. The resistor R7 
is a 5W wire -wound component. A L.F. choke 
could possibly be used with some little advantage 
in place of R7 if such a component was readily 
available In the original model however, it was 
found that the wire -wound resistor was quite 
adequate for smoothing purposes and any addi- 
tional smoothing by a L.F. choke was negligible. 
Transformer T1 also supplies the heater current 
for all three valves. The on /off switch SI is 

wired in the " live " lead to the A.C. mains. If 
a two -pole toggle switch is available this could be 
used in the SI position thus isolating the mains 
completely from the equipment when the switch 
is in the " off " position. Valve VI is the first 
audio amplifier. Input to the grid of VI is via 
the audio gain control RI and the bass /treble 
network consisting of R3 which is the bass control, 
R12 the treble control in conjunction with the net- 
work Cl. C2, C3, R2, R4, and R5. The input 
to the audio gain control and to the grid of V1 

is screened to minimise hum pickup. Valve VI 
is a double diode triode 6AT6. In this circuit 
however, the diodes are not used and in con- 
struction, the connections for the diodes should 
be strapped together and earthed. To simplify 
the circuit diagram, the valve V1 is shown without 
the diodes. V1 is resistance /capacity coupled to 
V2, the output valve, which is a 6BW6. Resistor 
R8 is the anode load for VI and the input to V2 
is via C7 and R9. A grid leak for V2. is provided 
by the inclusion of RI0. The filtered H.T. supply 
for the anode circuit of VI and the screen circuit 

Ct 
N.= R/2 

Treb/e 

Fig. 1. -T he circuit diagram. 
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LS sockets 

1 

VI 70 
o 

o 

September, 1960 

o \ o . 
C8 

To 
Meins 
cab /e 

7/ 

/0" 

Fig. 2.- Underchassis wiring. 
of V2 is taken from C4, while the unfiltered supply for the anode of V2 is taken from C5. Automatic 
bias for V2 is provided by R11. The H.T. con- sumption at full volume is approximately 
40 /50mA and the undistorted output is about 4W. 

Construction 
The chassis is -made from 16s.w.g. aluminium and the dimensions are shown in Fig. 2. These dimensions are not at all critical and the intending constructor may care to vary them slightly to stiit a chassis already to hand. From the illustrations it will be seen that the power supply is arranged at the right hand side of the chassis and that most of the smaller components are mounted on a 9-way tagboard, bolted to the chassis and held clear of the chassis by means of insulated sleeving on the mounting bolts. Insulated sleeves approximately }in. long will suffice to prevent accidental contact with the chassis. The front panel which carries the on /off switch SI is slightly longer than the chassis and is held to the chassis by the mounting bushes of R1, R3, and R12. If the constructor desires, additional secur- ing of the front panel to the chassis can be pro- vided by means of 4 B.A. nuts and bolts. 

The valveholders for VI, 2. 3, the power trans- former, the mounting lugs for T2 and the capaci- tors C4 and C5 should be spaced out as shown. If the chassis is to be made from flat material it 
is sufficient to have the back and front edges of the completed chassis 2in. high. The front panel and chassis should be then assembled so that the bottom edges of the chassis and panel are parallel. Holes for the mounting bushes of R 1. R3, and RI2 should be made, drilling through the front panel and chassis edge in one operation to ensure correct alignment. The apertures for 

TI and V1, V2 and V3 should be completed before finally assembling the chassis to the panel. It will be noted that C4/5 is one unit and that about approximately fin. projects on the underside of the chassis. This part is secured to the chassis by means of a mounting clip supplied with the capacitor. 
The valveholders, transformers TI, and T2, may then be assembled to the chassis. Ti should be very firmly bolted to the chassis to prevent vibra- tion in operation. The input and output sockets 

should be assembled to the back of the chassis 
and SI should be installed on the front panel. The tagboard can be made up as shown in Fig. 2 and when completed may be installed on the underneath of the chassis as shown. Resistor R7 should he soldered directly across the tags of C4 and C3. Capacitor C9 should be soldered directly across the primary connections of T2. One heater 
tag of each valveholder should be soldered to the chassis by fitting a soldering tag to the mounting bolt and soldering a short 
piece of stiff wire between this earth connection 
and one heater connection on the valveholder. The heater wiring may then be completed by wiring 
with heavy gauge stranded pjastic insulated wire 
from T1 heater winding to all three valveholders. 
The wire should follow as direct a path as possible 
with sufficient slack to allow it to be pressed close 
to the chassis when the heater circuit is completed. 

The centre tan of the power transformer should 
be earthed directly near to the transformer by 
means of a soldering tag under the fixing bolts of 
the valveholder V3. The A.C. H.T. connections 
should be wired directly to the anodes of the valve 
V3 by means of thin twisted flex. 

The bias resistor and condenser for VI are soldered between the cathode connection for VI 
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Radio & TV Engineers' Reference Book .t .,. 

Yes, the New Edition of Newnes practical 
engineering and servicing work is yours to study 
without obligation to purchase. Newest de- 
velopments and techniques are included -from 
latest transistors to low noise microwave 
devices; from advances in quality reception to 
radio- astronomy and space probe communica- 
tion. Be up- to-date by sending to-day for 
FREE EXAMINATION. This New Edition 
is of absorbing interest to you -act now' 

Broadcasting - Communications 

Navigation - Radar, etc. 
47 MAIN SECTIONS 

Formulae. Calculations. Communication 
Theory, Electron Optics. Colour, Projection 
and Industrial TV Materials. Studio Equip- 
ment. Transmitter Power Plant. V.H.F. 
Transmitter -Receiver Equipment. Amateur 
Equipment. Waveguides. Receiver Design. 
Radio Links. Broadband Systems. Radio 
Navigation and Radar. Radio Astronomy and 
Satellite Communication. Valves. Cathode - 
Ray Tubes. Transistors. Crystal diodes. 
Resistors. Capacitors. Inductors. Trans- 
formers. Microphones. Gramophone 
Mechanisms. Loudspeakers. Interfer- 
ence. Recording. Measuring Instruments. 
Installation and Servicing. Ionospheric 
Forecasting. Units and Symbols. Latest 
Developments, etc. 

P 

IF YOU ARE A RADIO ENGINEER, 
TECHNICIAN, MECHANIC, INSTRUCTOR, 

STUDENT OR KEEN AMATEUR 
this great wealth of data will prove invaluable. An 
essential reference work that will save you time, 
money and effort. 

WRITTEN BY 50 EXPERTS 
Practical new features include: Latest types of Transistors and 
their use Single -Sideband Transmitters ' V.H.F. Scatter and 
Meteor Burst Communication Systems Travelling Wave 
Tubes Radio Astronomy Modern Car Radio Receivers 
Sterephonic Reproduction and Recording Techniques TV 
and Radio -latest Practice in Receiver Installation and 
Servicing New Air Navigation Aids. 

OVER 1,800 PAGES 47 SECTIONS 

2,000 DIAGRAMS & TABLES, ETC. 

GEORGE NEWNES LTD., 15 -17 LONG. ACRE, LONDON, W.C.2. 
Please send me Newnes RADIO AND TELEVISION ENGINEERS' 

REFERENCE BOOK without obligation to purchase. I will either return 
the work within eight days or I will send the first payment of 5/- eight days 

after delivery, then ten monthly subscriptions of 10 /- until the sum of ì:5. Ss. 

has been paid. Cash price within eight days is 55. 

Name 

Address 
Tlek(4) wMn ngasos 

Occupation 

(Or your Parent signs if youare under 21). RB5O 

HousON?IFi 
HanehNder 

Living with Parana 

Lodging Addreu 

i 
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HOME CONSTRUCTOR 
ur CHASSIS SERVICE 

Our chassis are made with new 16 s.w.g. heavy duty bright aluminium. Front Panels in 19 s.w.g. Steel with attractive Hammered Gold finish and clearly marked with neat control positions; all finishes and construction are made to enable constructors to match one unit with another. 
MULLARD CHASSIS 
"5 -10" Amplifier Chassis, Base, Screen and Screws 
"5 -10" Slim Line Chassis, without control 

positions, complete with Base and Screws 
Complete Metalwork for the "5 -10" T.C.C. Printed Circuit 
Type "A" Pre -amplifier Chassis and Front Panel (unprinted) .. 
Type "B" Pre -amplifier Chassis and Front Panel 

(unprinted) 
2 Valve Pre -amplifier Chassis complete with printed Hammered Gold finished Front Panel and Screws . 
3 Valve Pre -amplifier Chassis, complete with printed Hammered Gold finished Front Panel and Screws .. 
3 Valve "3 Watt" Hi -Fi Amplifier Chassis 
"20 Watt" Amplifier Chassis, Base, Trans- former Covers, Transformer Adaption Plate and Screws 
"20 Watt" Pre -amplifier Chassis Mullard Tape Recorder Type "A" Amplifier Chassis 
Mullard Tape Recorder Type "B" Amplifier Chassis 

Mullard Tape Recorder Type "C" and New Type "C" Amplifier Chassie 32 6 
19 6 

Mullard Tape Recorder Power Pack Chassis . 11 6 "7 Watt" Stereophonic Amplifier Chassis, Printed Front Panel and Screws .. 24 6 19 6 3 Valve Stereophonic Amplifier Chassis and Printed Front Panel E2 0 15 0 Stereophonic Pre- amplifier Chassis, Printed Front Panel and Screws . 24 6 8 6 Mullard "7 Watt" D.C, /A.C. Amplifier Chassis with Paxolin and Bracket .. 20 0 12 6 Four -Channel Input -Mixing Pre -Amplifier 
Chassis, Printed Front Panel and Screws. , 18 6 

16 6 
NOTE-Transformer holes are not drilled in the above Chassis excepting for the "20 Watt" Amplifier. 

19 6 
MULLARD FRONT PANELS 

19 6 Type "C" Tape Pre -amplifier with EM81 Escutcheon Cut -out, 114 x 44 in. , . 8 0 "5 -10" Amplifier, I5 x 5in. 7 6 
68 6 Type "A" Pre -amplifier, 4i.x 24 in. .. .. 
25 0 Type "B" Pre -amplifier, 104 x 24 in. .. 3 6 WF1388 Push -pull Bias and Erase Tape Deck 
31 6 Oscillator Coil for the Mullard Type "C" Tape Pre -amplifier . 29 6 
31 6 Treble Lift Inductor for the Mullard Type "C" Tape Pre -amplifier 

. 22 6 GENERAL CATALOGUE covering full range of components; send 1/4 in stamps or P.O. PLEASE SEND S.A.E. WITH ALL OTHER INQUIRIES. 
DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

2 f; 

miniature soldering 
iron; 

For mains or low voltage 
6, 12, 24, 28, 50, 110, 200, 220, 240v. 

Fingertip control 
for transistors, 

printed circuits. 
5 interchangeable 

bits slide on and 

oft easily. 

Ask for 

leaflet. 

7-8 IDOL LANE LONDON EC3 
Tel: MANs,on House 2716 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 
VALVES NEW, 

TESTED AND GUARANTEED REDUCED 
1C1 7/8 
103 8/- 

F1 8/- 
1E3 7/6 
1FD1 8/- 
1FD9 7/8 
1L4 6/9 
PI 
P10 7//8 

1P11 7/8 
1E5 6/6 

6.5 5/6 
T4 7/8 
115 

3Q4 Sl- 

V4 7%B 
U4G 7/6 
YSOT 7/6 
Z40 a/e 
ARB 0/6 
A7.5 6/6 
AMO V- 
ATS 7/6 
.BAti 71- 
'SE6 71- 
,116.7 9/0 

61357 10/6 
6BW6 7/6 
6BW7 7/. 
6010 9/. 
6D2 6/6 
86'12 8/- 
6R6GT Sh 
6J7GT 8/6 
6K70 6/8 
6K80 5/. 
eQ70 7/6 
681.71T 7/6 
O0N7GT 5/- 
orso 7/e 
614 7/- 
6X5GT 8/- 
7B7 7/6 

8D3 5 
12AH8 10/8 
13AT7 a/- 
12AU7 7/6 
12/117 7/6 
12BH7 loro 
12K7GT 6/9 
12K8GT 11 /- 
12Q7aT 7/8 

1645 9/- 
28.56G 10/8 
25L6GT 6/9 
25Z40 9/- 
3001 8/- 
30L1 
35L6GT 9/- 
35W4 8/6 
36Z4GT 81- 
5763 7/6 
DAM. 7/6 
DAF96 8/- 
DF91 7/6 
DF96 8/- 
DR76 7/6 
DR77 7/- 
DH142 6/6 
DH150 10/- 
DK91 7/0 
DR92 7/6 
DR98 8/. 
DL92 7/6 
DL94 7/6 
I1L96 8/- 
EABO80 816 
EB91 6/6 
EB041 10/. 

EBF80 8/6 
ECC81 6/- 
E0082 7/6 
ECC83 7/6 
ECC84 8/- 
ECF80 9/. 
ECF82 9/. 
ECH42 6/- 
ECH81 10/. 
ECL80 816 
ECL82 9/6 
EF41 9/. 
EF80 8/6 
EF86 9/6 
EF91 8/- 
EF92 6/6 
RIAI 9/6 
EL84 8/6 
EY51 7ro 
EY81 10/. 
MO 'Da 
EZ80 0/. 
EZ81 81- 
KTSSO 9/6 
N17 7/6 
N18 SI- 
3119 7/6 

N37 10/8 
PCC84 9/- 
PCF80 9/- 
PCF82 7/6 
POL89 8/- 
PL81 18/- 
PL82 7/. 
PY81 8/6 
PY62 718 
PY83 716 

U52 '7¡8 
U76 7/6 
U78 7/. 
UBC41 !/6 
UCR42 9/6 
UF41 8/6 
UTAl 8/6 
UY41 7/6 
W76 6/9 
W142 8,8 
X17 7,5 
X142 9 - 
X150 6,- 
577 8 
ZD17 7:8 

VOLUME OONTROLS MIDGET MEE LONG SPINDLES D.P. switch. I 3 /9; N.Y., 3/8; Lees switch, S /8. Values 106 to 231. Pre set 2/8, 

MATCHED PAIRS 
(Erma 21f -, 076617/-, r151V;j 18/- per pair. Push Poll O.P. Transformers for above 3.1512 14/8. PP I'.NI. Speakers 30 24/6. Baker's "Selhurot" 12' 130, 15W, 90 /.. Y. a P. 218, 12' Stereo Model 67.7.0. 

SETS OF VALVES 
DK91, DF9I, DAF91, 01,92 or DL94 19 0 
DK91{, DF96, DAF96, DL96 27 0 
103, 16'1, 1FDI, 1P1 27 5 185. 1T4, 185, 364, or 3V4 19 8 

Postage and pocking 6d. 'Over £1 post free. C.O.D 2 6. 
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and chassis. Likewise the bias 
capacitor and resistor for V2 are 
soldered between the cathode of 
V2 and earth. The unfiltered 
H.T. lead is taken from C5 
through the hole in the chassis 
to the primary of T2. The other 
primary connection from T2 
passes back through the same 
hole to the underneath of the 
chassis and thence to the anode 
connection on the valveholder 
of V2. 

Input Circuit 
The " live " input connection 

from the audio input socket 
should be made with a short 
piece of screened cable. This is 
fitted between the appropriate input socket and 
R1, the audio gain control. The screening or 
outer braid portion of the cable should be 
stripped back far enough at each end to make 
a connection and connected to the " earthy " end 
of R1. The lead from the slider on the treble 
control should consist of screened cable with the 
screening earthed as before. 

The remainder of the wiring is simple and 
straightforward. Connection to the smaller com- 
ponents is made by soldering the appropriate wires 
to the tags on the tagboard. Use should be made 
of thin plastic insulated stranded wire for the 
remainder of the wiring. If a stock of different 
coloured wire is available then the connections 
can be colour coded using blue for grid, red for 
anode, yellow for screen and black for earth or 
chassis connections. 

Testing 
When all wiring has been completed and 

checked the amplifier may be tested. The loud- 
speaker should be plugged in and the mains lead 
connected to the mains. The switch SI should be 
closed whereupon all three valves should light up. 
The warming up time for the unit is about 30 
seconds after which the speaker should become 
" live " producing a slight hissing sound. Rotation 
of all three controls should be smooth and noise- 
less giving rise to no howling or crackling noises 
in the speaker. Touching the grid of V2 with a 
screwdriver blade should produce a sharp click 
in the speaker. Touching the " live " input lead 
to VI should produce a loud hum in the loud - 
speaker. With the gain control turned fully down 
there should be no sound from the speaker on 
touching the input to Vl. On first trial of the 
unit, beginners would be well advised to position 
the amplifier so that the underneath parts can be 
inspected while the power is on. There should 
be no signs whatsoever of overheating. After 
extended operation, the resistor R7 should be 
slightly warm to the touch (with the power 
switched off). It should not become so hot that 
it cannot be touched with the fingers. Likewise 
the power transformer should become only slightly 
warm after extended use. 

Record Player 
A record player may be tried by connecting 

PRACTICAL WIRELESS 
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Mains cable 

429 

V2 osi 
C9 

Clip 
To Primary of 

C4,C5 Mains Transformer 

Speaker 
Transformer 

St Onpff switch 

Fig. 3.---Plan view of the chassis. 

LIST OF COMPONENTS 
Resistors: 

(All resistors 4W except R7 and R11) 
R1, 3, 12 1M. 
R2 330k. 
R4 56k. 
R5 22k. 
R6 4.7k. 
R7 2k 5W (wire -wound). 
R8 100k. 
R9 10k. 
RIO 680k. 
R11 2700, 1W (carbon). 

Valves: 
V I 6AT6. 
V2 6BW6. 
V3 EX80. 

Sundries: 
2 B7G valveholders. 
1 B9A valveholder. 
Mounting clip for C4/5. 

Capacitors: 
CI 200pF. 
C2 0.002µF. 
C3 0.05µF. 
CO . 32µF electrolytic 300VW. 
C5 16µF electrolytic 300VW. 
C6 30µF electrolytic 6VW. 
C7 0.010 200VW. 
C8 300 25VW. 

T1 primary to suit mains or tapped. 
Secondary 250- 0 -250V 60mA 6.3V 2A. 
T2 see text. 
Chassis, panel, nuts, bolts, washers, etc. 

the unit to the input of the amplifier. With the 
gain control turned full up the reproduction from 
he speaker should be extremely loud since the 

full output power of the amplifier is some 4W. 
The operator should also have wide control over 
the tone of the resulting music or speech by 
manipulation of the bass and treble controls. It 
will be found that at full volume there will be 
very little appreciable distortion. Since the unit 
will be mostly used at half or less volume, the 
quality of the output will be very high and indeed 
far better than reproduction from the amplifier of 
the average household radio receiver. 
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Combined 
Receiver 
and Signal 
Generator 
A NOVEL, FOUR -VALVE 
CIRCUIT DESIGN 

By J. Severn 

THE circuit in this piece of 
equipment is so arranged that 
it will operate in several ways, 

and it thus has a very wide field 
of usefulness. When employed 
as a receiver, the circuit has a 
regenerative detector followed by two A.F. stages, 
and this has enough sensitivity for long distance 
reception. For ordinary listening, the regeneration 
control is adjusted to keep the detector nearly on 
the point of oscillation. Plug -in coils are used 
because this method is simple yet efficient and 
permits all -wave coverage, or concentration on 
fewer bands, by winding only two or three coils. 
With the full number of coils, the set will tune 

PRACTICAL WIRELESS September, 1960 

The completed unit. 

from about 13 to 2000m. If the 28- 30Mc /s band 
is of particular interest, it is possible to use a 
further coil to allow coverage from 10m. 

Uses 
When the equipment is used as a receiver, high 

impedance and low impedance outputs are avail- 
able (in addition to the self- contained speaker) 
and this is occasionally useful for working tests 

33KA H .t t1j11111 
Coke 

Octal ase 
pin numbers 

/MA 
'NWdVr 

6C5 
0.01 V2 

me. pp 

6X5 
V4 

250 

r 
Speaker 

200 
P 

Tuning 

411 
2 7 

Volume 
Control 

High 11 
Output 

Heater 
S ench 

/KA To 6.3V 8, Heaters 
H T- 

É 

250 

A,C. 
Moms 

Fig. 1. -The circuit diagram. 
(The heater of the rectifier must be connected so as to be unaffected by operation of the heater switch.) 
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2- TRANSISTOR POCKET RADIO 
INCORPORATING MINIATURE SPEAKER. 
PRINTED CIRCUIT. AND FERRITE ROD 

wonderful little instrument which fits 
ugly Into a breast pocket. Size 3i x 41 x 

n. Tuneable over medium and long waves. 
Set of arts including ivory coloured case, 
2 transistors, and all necessary components 
to complete same (less batteries -available 
anywhere at 1Od.). 

2216 P. as Plus P. 1/8. Asepaarrately 
Point to point wiring diagram 116. free 
with kit. 
All transistors guaranteed 100 %. 

SIGNAL GENERATORS 
Cash 86.19.8 or 25/- deposit and 
6 monthly payments of 8118. 

Post and Packing 6/- extra. 
Coverage 100 Kc /s to 160 Meis 
on fundamentals and 1110 Me/s 
to IOU Moe on harmonics. 
Metal cage 101n. x 8íf n 
5íin., grey hammer finish 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 200/250 v. Internal 
Modulation of 400 c.p.s. Lo _, 

depth of 30%; Modulated or 
unmodulated R.F. output continuously variable 100 millivolts. 
C.W. and mod. switch, variable A.F. output. Incorporating Rias n. 

eye as output indicator. Accuracy plus or minus 2 %. 

Cash 54.19.8 or 25 /- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing 5, -. 

Coverage 120 Kas to 84 Mc /s. 
Metal case loin. x filin. x 
4tin. Size of scale, 61in. x 
31m. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.o.s. to a 
depth of 30 %, modulated or 
unmodulated R.F. output 
continuously variable 100 
millivolts. C.W. and mod 
switch variable A.F. output and moving coil output meter. Grel 
hammer finish case and white panel. Accuracy plus or minus 2 %. 

3- TRANSISTOR 
POCKET RADIO 

INCORPORATING MINIATURE SPEAKER 

Pius Germanium Diode & PRINTED 
CIRCUIT 

Size 31in. x 4in. x :in. Incorporating Ferrite 
Rod Aerial. Two Surface Barrier Transis- 
tors and one Audio. Tuneable over medium 
and long waves. 
To build 39/6 Pl & P6 11 parts 

sold 
yourself 
Circuit diagram 1/6, free with kit. 
All transistors guaranteed 100 %. 

PUSH -PULL OUTPUT STAGE 
inclusive of transistors with input and output transformers to 
match 3 ohms speech coil, suitable for use with the above kit. 
Kit of parts including transistors. 19/6 PackPng t1and All parts sold separately. 
Point to point wiring diagram 1/6. tree with kit. 

CHANNEL 
Will tune to all Band I 
and Band III stations. 
BRAND NEW by famous 
manufacturer. Complete 
with PCC84 and PCF80 
valve (in series) I.E. 
16 -10 or 33.38. Also can 
be modified as an aerial 
convertor (instructions 
supplied). 
Complete with knobs. 
32/6 HEATER TRANSFORMER to suit 
the above. 200.250 v.. 8/ -. Plus 1/6 P. & P. 

TUNER 
B.S.R. MONARCH 

UA8 WITH 
FUL -FI HEAD 

8-WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND Sin. 

LOUDSPEAKER 
A.C. mains 200 -250 v. Size 10110. 
a 81m . x 2Iin. Incorporating 6 
valves. H.F. pen.. 2 triodes, 2 
output pens and rectifier. For 
use with all makes and types 
of pick -up and mike. Negative 
feedback. Two inputs. mike 
and gram. and controls for 
same. Separate controls for 
Bass and Treble lift. Response 
fiat from 40 cycles to 15 K /cs., 

a2db: down to 20 Kc /s. Output 6 watts at 5% total distor- 
tion. Noise level 40 db down all hum. Output transformer tapped 
for 3 and 15 ohm speech coils. For use with Std. or L.P. 
records, musical instruments such as £4.19.6 Plus 
Guitars etc. P. & P. 7/6 
Or 20 /- deposit Plue P. & P. 7,6, and 4 monthly payments of 23/ -. 

PORTABLE AMPLIFIER 
On printed circuit for A.C. Mains 200 /250 v. Size 410. x lin, with 
tone and volume control. Valves: ECL82 and E2ßO. 

39,6 P. &P.216 

BUILT POWER SUPPLY UNIT 
A.C. .. Output 250v.v. at 78m A. 21/- P. &P6 
Also 6.3 v.. 2 amp. heater winding. 

WOLSEY 3- ELEMENT FOLDED DIPOLE 
I.T.V. Aerial less mounting bracket for External use. complete 
with 12 yds. of coaxial cable, 16,-: 4 element, 17/6. P. & P. on 
above, 3/6 

BATTERY RECORD PLAYER & AMPLIFIER 
incorporating 45 r.p.m. "Starr" motor "Acos" crystal pick -up. 
3 transistor push -pull amplifier complete with transistors. 
Output 500 milliwatts. 49/6. Plus 3/6 P. & P. 

4 -speed plays 10 records 121n., IOIn. 
or lin. at 16. 33. 45 or 78 r.p.m. 
Intermixes 710., 101n. and 121n. records 
of the same speed. Has manual play 
Position; colour Dimensions: 
baseboard 41in., belrequired baseboard 
21in. Fitted with Fui -FI turnover 
Crystal head. 

86.19.6 Plu& 
Pack ng 

With Stereo Head.- 67.19.6. Plc- 
5r- P. & P. 

MAINS TRANSFORMERS 
All tapped with primaries 200.250 volts 0- 160. 180, 200 v., 60 mA. 
6.3 v. 2 amps.. 10/6. 260 -0.280 v. 80 mA, 8.13 v.. 2 amp 

16.3 
v., 1 amp.. 

v 70 mA6.3v . 
70 
a., 10/6. Postag °e aüd páoking on the above 

TRANSISTOR TESTER 
For both P.N.P. and N.P.N. transistors incorporating moving 
coil meter. In metal case size Min. x 31ín, x liin. Scale marked 
in gain and leakage. Plus 2f 
Complete and ready for use. 19/6 P. & P. 

SURFACE BARRIER TRANSISTORS 
Type SB305, 15 ohms, 7/6 each. 

100% AUDIO TRANSISTORS 5/- each 

F.M. TUNER UNIT 
By famous German Manufacturer. Coverage 88-100 Mots. 
Complete with ECC85. 
Size 41n. x 2m. x tin. Plus 
Circuit diagram 1 / -, tree with unit. 2Ó /- P, & P. 1/6 
10.7 Mc/v I.F. and Discriminator Coil. 4/- pair. 

A.C. /D.C. POCKET MULTI -METER KIT 
Comprising lin. moving coil meter. 
"cale calibrated in A.O.ID.C.e 

rvoolltg. 
-.. 

A.C./D.C. O ao 0-1000. 0-2Ó 10-6110. Millie 
amps 0 -10, 0-100. Ohms range 0-10.000. 
Front panel. range switch. wire - 
wound pot (for ohms zero setting). 
toggle switch. resistor and rectifier. 
In grey hammer finish case. 

19/6 PP. ë& P. 1/6. 
Point to point wiring diagram 1 / -, free with kit. 

RAD10-& T.V. COMPONENTS (Acton) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3 

All enquiries S.A.E. Goods not dispatched Outside U.K. 
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L AST i 
RADIO 
TAPE OFFER 

Famous make. P.V.C. base on latest 
type plastic spools. Brand new, perfect, 
and guaranteed. 

1,800ft. on 7M. spool ... 3216 
1,200ft. on 7in. spool ... 211- 
1,200ít. on 51-in. spool ... 224 
850fí. on 5 }in. spool .., 16/6 

SCOTCH PLASTIC TAPE 
1,200ft. on 7in. spool ... 251- 

GEVAERT L.P. PLASTIC 
1,700ft. on 7in. spool ... 35/- 
850ft. on Sin, spool ... 18/6 
210ít. on Sin. spool 5/11 

Post: I spool, 1/6. 
Orders over 60/- post free. 

3 -SPEED TRANSISTOR RECORD PLAYER 
CAN BE BUILT FOR £9.19.6 Carr. 7/6 

6 -volt operation. For all L.P. and standard records. * Complete parcel comprises: 

AMPLIFIER. 300 milliwatts push -pull output using two 
0071 and two 0072 transistors. Fully assembled 79,6, Knobs 
316 extra. 
LOUDSPEAKER. 30 ohms, 7 x 4in. elliptical matched to 
Amplifier. 25: -, 

3 -SPEED TURNTABLE 6 volt, with rubber mac 
ands speed adjustment, complete with t.o. crystal P P Y ^.v. 
cartridge and two sapphire styli. 79/6. -_ 

CARRYING CASE as illustrated, handsome two 
tone finish, size 17in. deep, 14ìn, wide, 53ín high 
49/6. 

Batteries extra. All components available separately. 

:;; v : -` 
"" 

LASKY'S CAR RADIO 
12 V. operation transistor out- 
put, med. and long wave. Can 
be built complete with loud- 
speaker for .0. 
Post 3/6, Instruction Booklet, 
2/6 (refunded if you order). 

SEND FOR 
LASKY'S 
100 -PAGE 

COMPONENTS 
CATALOGUE 

Price 2/ -. Post 6d. 
Our latest 12 -page 
Bargain Bulletin in- 
eluded free, or sopar- 
ately by post, price 
6d. 

4 -SPEED MIXER 
AUTO -CHANGERS 

B.S.R. UA8 ... ... L6.19.6 
B.S.R. stereo ... E7.19,6 
B.S.R. UA12 stereo... £8.19.6 
Collaro monaural ... E7,19.6 

SINGLE PLAYERS 
Collaro 4; 564 ... £6.9.6 
Garrard 4SP ... £6,19.6 
E.M.I. stereo .. [6.19.6 
Garrard TA Mk.11, 

wired for stereo ... [8.9.0 
Post on all above 5/ -, 

BUILD THE COSSOR 
"TRAVELLER'S FRIEND" 

4- Transistor Pocket Superhet. Uses 
9 v. PP4 battery; 190 -550 metres; 
power o.p. 30 MW. All components 
including 2 {in. Speaker, Case (6 x 3{ x 
1 fin.), etc. 

Originally nearly L20. 

LASKY'S PRICE £7.19.6 Post 2/6, 

207 EDGWARE ROAD, W.2 Near Praed Street PAD 3271/2 42 TOTTENHAM COURT ROAD, W.I MUS 2605 
Both addresses open all day Saturday. All Mail Orders to Lasky's Radio Dept. PW, 207 Edgware Road, London W.2 

Çet tGt,ede 
cJ 
fb. Q, 

WIRING 00'(;4- 
T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits 
F.M. Tuner 

Single Valve F.M. Tuner. 
2 Valve F.M. Complete Set. 

Same on Printed Circuit, etc., etc. 
Send Postage 1/- (stamps) 

OSMOR COILS are regularly used and recommended by 
designers writing in "Practical Wireless," "Wireless World" 
and "Radio Constructor." Why not follow the experts ? 

"Q co" 5 + 
V° "taker 

JS FM OILS 
A \ 

94 

TAPE ROD AERIALS ker 
Cross-over Coils 

cOlLS ß . ce zvR 
cO1Ls 

A I c;Ye, o 

CFst is loos'slß IN Midget I.F. Trans. 
With ferrite cores 

418 Brighton Road, 
South Croydon. 

Telephone ; CRO 5148/9 

East Surrey Radio 
128, STATION ROAD, REDHILL, SURREY 

MAIL ORDER ONLY 

Aluminium, 186. 3/8 sq. ft., 9 x 12, 12 x 12, 9 x 18, 12 x 18, 18 x 18. 
Aerials, TV, FM. Radio, 20% off list. Coax, 61d. yd., brown, 
white; coax plugs, lid., sockets, 113. Crystal coils M.L., 36. 
Crystal kit. less cab, 116. Diodes. 1 6. Enamelled w. and 
cotton wires, 2 and 4 oz. reels, price list 1,-. Eliminators for 
A.D. sets, 31 x 2 x 21. 551 -. Ferrite rods, 4m.. 2' -; 81n., 2'8; slab, 
Slin., 343. Ferrite aerials, M.W., 6'9; M.L.. 10/9; Twin "M ", 
8 -8; 0005. var., 34 -. Droppers, 0.1, 0.15, 0.2, 0.3. 54- ea. Midget, 
0.2, 0.3, 646. L/Sprs., 21, 181 -; 31. 1916: 5. 19' -: 61, 211 -; 8, 22'6; 
10, 2848; 12, 3 or 15 ohms, heavy duty 15 watt. £3.5.6. B.A. nuts 
and bolts, 1l. pkt. Motors, Mighty Midget, 3-6v., 10,6; geared. 
134 -. Panel mounting sig. lamp holders. red. green, amber, 
2- ea. Presets, most values, 213. Tag strip, 28 tag. 1/8. Toggles 
strst, 2,4; spdt, 2,10; dpst, 3.4; dpdt. 4. -; cmo, sp., 344; dp, 3-10; 
rotary wie, most types. 3'11. Rectifiers, rml, 549; rm2, 6,3; rm3, 
7'9: contact cooled, 18ra11161, 7'3; ra1181, 54 -; 18rd2281, 13.4); 
16rc11161. 843; 16rd2281, 1011; 16rc2181, 9:3; wx6, 3. -: w4, 149. 
Ion traps, 316. Transistors, white, 64 -; Y.G.. 61 -: gold, 16: -; 
red, 51 -. Mies., carbon. 46; Acos, 28,6: Bal, arm L /S. low res., 
64 -. Transistor set, white cabinet, diode, two transistors, M.L., 
44,6. Morse keys, 3' -. Morse transmitters, 919. Buzzers, 38; 
Phones, 10- -. 14'6. Panel neons, 319. Neon tester screwdriver, 
3/6. Soldering Irons, wood handle. 2/9; Solon, Pifco, Litesold. 
22,8 ea. Test meters, Plico. 324 -; Taylor. £l0 and £3.10.0; 
Cabs/. £4.17.6. £6.10.0. Speaker grill. gold. 5.8. Ali, 4/6 sq. ft. 
Player amplifiers. 2v. printed circuit, £3; Decca, with 81n. L /s, 
£5; Stereophonic, 4 watt, £9.10.0; Tripletone, £8.18.0. Resis- 
tors, Hy stab. 9d.; carbon, 1w, 4d.; lw, 8d.; 2w, 1/ -. Condensers. 
all types. Jack plugs. 2'6: jacks, 213. Miniature jacks, 29; 
sockets. 2110. Murphy Richards shavers, 23.10.0. Crystal sets. 
L.M., 22'8. Double boiling ring, switched, ideal for single 
roomers, £2.18.9. Service sheets, Radio, 216; Tele, 318. Tran- 
sistor transformers and condensers, lowest prices. Recording 
tapes, Bin. 225ít., long play. 7' -; lin. std. 600ft., 1648; lin. l.p., 
900 ft., 1848: 7in. std. 1,200 ft., 2418: 71n, 1.p., 1,800 ft., 30,6. 
Mullard books. Insulating tape, 8d. Egg insulators, 6d. Line 
cord, all types. Mains Xformers, output, auto, boost. Valves, 
list 11- Teletron, Repanco, Osmor Coils and products. 
S.A.E. all enquiries. CASH WITH ORDER. 
Postage and packing: Over £5 free; up to 1 ib., L -; l lb., 146; 2 lb., 
2l -; 3 lb., 2/6; 8 lb., 4/-: 15 lb., 51 -. Full list 1/9. Ready August. 
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Top cap 

Mains 
Transformer 

P/uy-/n 
co//s 

To 8pF 

To l6//F 

Choke 

8' /6//F 

To 
Aerial 

Coup/mg W Bracket 

Speaker_`r 

Drive and 

"1111111111111111IIIIIIIIIIIIIIII"' Fig. 2. -Top view of the chassis. 

of other output transformers or §peakers. It also 
means that the internal speaker can be used with 
another receiver, or for test purposes, if necessary. 

To produce a R.F. signal, a test prod lead is 
connected instead of the aerial, and the regenera- 
tion control is advanced so that the detector 
oscillates. The unmodulated R.F. output may be 
used for aligning the I.F. stages of superhets, or 
any similar trimming or padding adjustment, with 
the aid of a tuning indicator. To obtain a modu- 
lated R.F. output, the Receiver /Oscillator switch 
is turned to the oscillate position, and the two 
A.F. stages then act as an audio oscillator, modu- 
lating the detector through the common 47k anode 
load resistor seen in Fig. 1. This signal will then 
be heard on a receiver being adjusted for align- 
ment by ear, or by output meter. The tone can 
be adjusted to some extent bÿ means of the volume 
control in the generator /receiver. 

For testing audio frequency circuits, a test lend 
can be taken from the high impedance or low 
impedance output terminals, and applied to 
various points it the A.F. equipment, working 
back from the speaker. Turfting the regeneration 
control to zero stops R.F. output. 

Power Supply 
When a power supply is ' required for other 

equipment, the detector and A.F. stage heaters 
can be cut out by means of the heater switch. 
This leaves available approximately 250V 
smoothed H.T. at 60mA, and 6.3V at 2A. The 

Low!] 
Ouf 

Term 

H/gnD 
Ou' 

100k resistor serves merely to discharge the 
smoothing condensers. With external equipment 
taking only a small current, such as a radio tuner 
or pre- amplifier, the heaters in the generator/ 
receiver can be left on. The output from the 
tuner or pre- amplifier may then be taken to the 
grid circuit of the first A.F. stage, to allow a 
working check of the tuner or other item, with 
reproduction through the generator /receiver 
speaker. A terminal point for this purpose can 
be provided and connected from the 0.5M volume 
control, if this is desired. The lead should be 
screened to avoid picking up hum. Alternatively, 
it is quite easy to clip the lead to the grid circuit, 
according to the number of A.F. stages required. 
For testing pick -ups or similar outputs, two A.F. 
stages will be sufficient, so that the connection to 
the 0.5M volume control is best. For very low level 
outputs, such as obtained from some microphones. 
all three stages will be preferable. and a screened 
lead should then be clipped on the detector cap. 
This should not be left permanently connected' 
because of the stray capacity. 

The circuit is shown in Fig. 1, and somewhat 
similar valve types, or actual alternatives, may be 
used in the A.F. and rectifier stages. In general. 
component values are not very critical. The two 
0.01µF condensers should be mica, or of high 
quality as any leakage here will upset the A.F. 
stages. The coils are described later, and can 
be wound for any of the bands over which the 
set is to tune. 
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Above The Chassis 

PRACTICAL 

The layout is shown in Fig. 2, and a fairly 
large chassis is most convenient. A surplus chassis 
approximately 9in. x I1in. was used with the 
unwanted holes covered with an aluminium. plate. 
The type with runners all round is recommended. 
The panel is of aluminium. 7 +in. x 12in., with 
fin. flanges bent to fit against the sides of the 
chassis. This strengthens the panel, and provides 
a support for the sides, which are 9in. x 7 #in. 
At the rear corners, two angle pieces 71 in. long 
are fitted, and the sides are similarly bolted to 

Underchassis view. 

these. The side near the coil and tuning con- 
denser should be left off until wiring to these items 
is completed. It is also easier to do the output 
transformer wiring before fitting the right hand 
side, which also carries the terminals for 6.3V, 
250V, and high and low impedance outputs. ' 

The layout is not very critical, provided con - 
nections -in the detector stage, and including those 
to coil and tuning condenser, are short. Referring 
to Fig. 2 (1) is the grid end of the coils, (3) the 
earthed end, and chassis, and (4) the aerial con- 
nection. (The cathode tap lead (2) passes directly 
underneath the detector.) The plug -in coil 
holder is mounted on a piece of paxolin, so that 
the prongs clear the chassis, and this shortens leads 
to the tuning condenser. A small terminal from 
point (4) is used to clip on the aerial lead or prod 
connection. 
The tuning condenser is fixed near the coil 

holder, with a flexible coupling and extension 
shaft from the tuning drive. The drive should be 
smooth, with an accurate scale or dial. Many 
different drives are obtainable, surplus and new. 
The cheapest is the small ball drive. Others, of 
more expensive type, will have dials or scales, 
and may be of two -speed ratio. A scale marked 
in frequencies or wavelengths is not suitable 
because it will generally be impossible to match 
any of the coils with these markings. 

It is as well to leave the speaker off until most 
of the other constructional work and wiring up 
are finished. Note that one side of the speaker 
is returned to chassis, and that one set of contacts 
on the oscillate /receive switch interrupts the circuit 

WIRELESS September, 1960 

from the other speaker tag to output transformer, 
as in Fig. 1. The low impedance output terminal 
is wired to the transformer secondary. The Earth 
terminal, in contact with the chassis and shown in 
Fig. 3, acts as return for both low impedance and 
high impedance speaker outputs, as well as H.T. 
negative, when the equipment is used as a power 
supply. The 112F condenser in Fig. 2 should be 
350VW. or similar paper type (not electrolytic).. 

Below The Chassis 
Wiring and components are shown in Fig. 3. 

The chassis used in the prototype had a central 
screen, but this is not necessary and tends to make 
wiring a little awkward. The terminals or tags 
of the mains transformer and large smoothing 
condenser project through apertures in the chassis. 

The heater switch is fixed directly below the 
speaker, but above the chassis, two leads passing 
to it from the tag board. This switch must be so 
connected as to leave the rectifier operating. 

The rear of the oscillate /receive switch is 
shown, this item being mounted on the front 
runner. One set of tags switches the speaker, as 
mentioned. The second set switches the output 
valve anode from speaker transformer primary to 
47k resistor. The last set of contacts brings the 
detector anode circuit to the same 47k resistor, 
and also allows feedback to the first A.F. stage, 
to produce oscillation. 

The output terminals fixed to the side are all 
above the chassis, but the common earth return 
terminal is below the chassis, and passes through 

COMPONENTS LIST 
Valves: 
SP61, two 6C5, 6X5. 4 holders (1 Mazda 

Octal, 3 Int. Octal). 
200pF tuning condenser. Dial and drive. 
Fixed condensers: 

100pF, 200pF, 0.005µF, two 0.011AF, 0.1µF, 
1µF or similar 350VW paper, 8µF, 8 -plus- 
161AF 350VW or similar. 

Resistors: 
1k, 2.2k, 6.8k, 22k, 33k, two 47k, three 
100k, 470k, 1M. 

25k pot. 0.5M pot. 
3 -pole 2 -way switch. 
Two on/off switches. 
Mains transformer: 250- 0 -250V 60mA, 6.3V 

2.5A. 
60mA smoothing choke. 
Output transformer ratio approximately 

50 : 1. 
3 }in. 2/311 P.M. speaker. 
Coils and holders, insulated terminals, 

knobs, etc. 

the side runner. Insulated terminals are recom- 
mended, and identification marks should be placed 
near them. 

A hole near the detector allows the cathode 
lead (2), and earth connection (3) to pass up to 
the coil holder. For 10m use, all leads in the 
detector circuit, including those to the 200pF and 
0.1µF condensers, must be as short as possible. 

(To be continued) 
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Servicing electronic computor for 
Comet simulator 

Make 
your hobby 

your career... 
In today's R.A.F. 
you can work on some 
of the most sensitive 
electronic equipment 
ever made 

The man in this photograph is an 
instrument fitter at work. At least, it's 
called work, but to him it has the 
fascination of a hobby -a paid hobby 
at that. Still, he's an enthusiast; any- 
thing to do with electronics and he's 
not happy until he's ferreted out all the 
secrets. And there are plenty of secrets 
in the R.A.F. In fact, you don't really 
know what advanced equipment is 

until you've handled some of the 
R.A.F. stuff. 

If you have the flair that makes the born 
electronics man, the R.A.F. offers you a 

satisfying career. For that matter, the 
R.A.F. can offer you a satisfying career 
wherever your natural bent lies. As a 

tradesman in the R.A.F. you will get a 

skilled training that is yours for life. You 

get paid well, you live well - and you 
may travel anywhere in the world. 
There's no doubt about it, -the R.A.F. 
gives you a secure career - and an 
adventurous one. 

TODAY'S TOP JOB IS THE R.A.F. 

. 

O" 

Air Force 

Fill in this coupon and you will be sent, without 
obligation, a free copy of "The Man on the Ground" 
a fully illustrated booklet giving complete details 
of all R.A.F. trades. 

NAME 

ADDRESS 

m 

DATE OF BIRTH 

Send the completed coupon to: 
Central Recruiting Office (PW 116), 

Victory House, Kingsway, London, W.C.2. 
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Wharfedale 
REGISTERED TRADE MARK 

MODEL 

8/145 
A high quality 8 -inch 
unit specially devel- 
oped for use in column 
enclosures. The 8/145 
is fitted with foam 
surround, aluminium 
voice coil and centre 
dome for optimum 
treble response. 

IMPEDANCE 

BASS RESONANCE 

FLUX DENSITY 

TOTAL FLUX 

MAX. INPUT 

2/3 ohms or 12/15 ohms 

55/65 c /s. 

14,500 gauss 

60,000 maxwells 
on 1 inch dia. centre pole 

4 watts runs (8 watts peak) 
rated up to 10 watts runs in 
suitable enclosure 

Price £6.19.11 (incl. P.T.) 

Illustrated leaflets and constructional details of suitable 
enclosures free on request. 

Wharfedale 
WIRELESS WORKS LTD 
IDLE BRADFORD YORKS 

Telephone: Idle 1235/6. 

Telegrams: "Wharfdel ", Idle, Bradford. 

September, 1960 

EIcco11ic U (FLEET ST / i lid 
Dept. B 

152/3 Fleet St., London, E.C.4. Tel. FLE 2833 
Business Hours : Weekdays, 9 -6. Saturdays, 9.1. * Stockists for 
AMPLIFIERS, V.H.F. TUNERS, HI -FI SPEAKERS BY ALL 

THE LEADING MANUFACTURERS 
ANOTHER OF OUR 
AMAZING SCOOPS 
A Snip for the Constructor 

Build this Cossor Pocket 4 

Transistor Superhet Receiver 
Circuit Description: 

4 transistors (0C44/0C45, 0C45, 0072), two 
0A70 diodes, two AGC systems, coverage 190 -550 metres. 
Power output 30 M /W, Ferrite slab aerial, 21in. moving coil speaker, 
printed circuit, attractive tuning control knob, leatherette case 
6 x 3 -s -, x I }in. All components including theoretical and point to 
point diagrams for easy construction. ONLY £7.19.6, post and 
packing 2/6. All parts available separately. 9 v. PP4 battery 2/ -. 
Makers' original price nearly L20. 

LIMITED NUMBER I 

F.M. Tuner by the Ferguson 
Company. An attractive and 
compact unit in gold finish I 
hammered metal case IOin. 

s wide 71ín. deep, 21in, high. I 
- ,... -8 Neat escutcheon and tuning 

dial. Has own power supply. I 
Uses two EF80, one ECF80, 

2 Germanium diodes and metal rectifier. Coverage 87.6 macs 
(continuously). Will feed into any amplifier or radio. 
AT THE AMAZING PRICE OF13 19.6 2,6 Post and Packing. 

BRAND NEW TV TUBES, CHEAPER THAN 
REBUILDS 

All brand new in famous maker's 
cartons. (I) 17in. rectangular alumi- 
nized 6.3 HRTS. 0.3A current; max. 
anode voltage 16 kV. Usual price L17.5.0. 
OUR PRICE E7.19.6. Crating and carr. 15/- 
(2) 14ìn. rectangular Tube, 6.3 heaters; 
0.3 amp. current; max. anode 14kV; ion trap; external conduc- 
ting coating; B12A base, E7.9.6. Crating and carriage 12/6. 
(3) Ferranti T12/44 12in. magnetic white fluorescence; 4 v. 
heater; max. anode 10 kV. As used in many TV receivers. 
Original price £17.15.0. OUR PRICE L2.19.6. Crating and carr. 
12/6. (4) Ferranti 9in. Tube, round white fluorescence, 4 v. 
heater, max. anode voltage 7 kV. OUR PRICE L2.5.0. Crating 
and carr. I1/6. 

STOP PRESS- Another Astounding Offer 
Huge purchase of the famous Avancic Beam Echo Hi -Fi equipment. 
DL7 -3S POWER AMPLIFIER, accepted as one of the finest 
amplifiers produced. Power output 54 watts peak. Distortion 
0.05%d. at 20W sine wave output. Inter mod distortion 0.7% at 
20W output. Freq. response 5 c/s to 30 kc /s, load impedance 4 ohm, 
8 ohm, 16 ohm. Switch selected. Hum level -85DB at 20W output. Maker's price 30 gns. OUR PRICE E24. P. & P. 12/6. 
SPA21 STEREO AMPLIFIER. Twin channel amplifier and pre - 
amp suitable for monaural and stereo reproduction. Pi pull output; 
low pass filter, loudness control, 3 record equalisation characteris- 
tics, 25W peak each channel. Distortion 0.1 total harmonic at 
IOW each channel. Freq. response, 40cs -I5 kc /s i I DB, L /speaker 
impedance 4, 8 and 16 ohms. Sensitivity will allow for direct 
operation from magnetic p /up and Hi impedance tape replay head. Maker's Price L48.10.0. OUR PRICE L29.10.0. P. & P. 7/6. SPAII STEREO AMP. Twin amplifier and pre -amp., p,'pull 
output, IOW peak each channel, distortion I / total harmonics 
at 7 watts imp., 4, 8 and 16 ohms. Tape recorder o /put 100 m/v. bass 
and treble controls. Maker's price 28 gns. OUR PRICE 19 gns. 
SP2I STEREO PRE -AMP. Twin channel pre -amp. designed for 
DL7 -35 amplifier, ideal for mono or stereo, stereo balance control, 
6 inputs each channel. Tuner tape p /up. Freq. response 40 c/s to 
15 kc /s f !DB, bass and treble control, loudness control and 
numerous refinements. Maker's price L28.10.0. OUR PRICE 
18 gns. 
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ELECTRONIC COMPARISON 
A ONE -VALVE CIRCUIT GIVING 

A LINEAR SCALE 

(Continued from page 321 of the August issue) 

THE previous article was concerned largely with 
the theoretical aspects of the design. We now 
deal with the final constructional details and 

the values of the resistors for the various ranges. 

Notes 
The accuracy of the unit is determined largely by 

the accuracy of the "known" resistances. If good 
quality high stability 1 per cent resistances are 
used, then this will suffice for most purposes. If 

Range To junction 
Switch C2 -ve and 

r # MR1 -ve 

XR ` 
l0 /0 30 4^0 
l,c2,2.9., I 3 40 

SIL, 

Test 
Termina /s 

MC denotes earthing 
connections to chassis 

MC 

Connections to CI, C3 and T1 

are beneath tag board 

OHMMETER 
By A. R. Bidwell 

greater accuracy is required, specially calibrated 
resistances or potentiometers can be substituted. 

To obtain accurate zero- setting, reduce the 
meter potentiometer to zero when the unit is 
warmed up. Return to maximum again before use. 
If C2 is of the can or metal cased type with nega- 
tive taken to the metal, then this casing must be 
insulated from the chassis. Care must be taken 
when using the lower ranges to check that the 
resistance or component under test can accept the 
relatively high D.C. employed, i.e; 112 range -max. 
1.5A; 100 range -max. 125mA; 14)00 range -max. 
12mA; (all approximate values). 

Control 
Switch 

Meter 
Potentiometer 

r 

:l-ler''t 
A II B 

e 
Ï % ee2 

4111 S2 

RV/ 

To junction 
C3 the end 
Meter the 

To RV2 

R9 
/OOKp 

MC RB 
2700 

9 

63V 

To S4 

® 

RI 

0 

R2 

0 

R3 R4 

., 

XR 
1 

_4_ 

XR 
2 

$2 

XR 
3 

,. 

XR 
4 

® 

PS 
0 

KO 

1 
T 
nt 
T 

4 
® 

T 

0 
KO 

O 
KO 

P7 

KO 
C4 

'/PF 

o ® 

To Test Terminals 
a. 

To junction MR1 the 
and C2 the 

To junction MR2tve 
and Cl the 

Fig. 7.- Underchassis wiring diagram. 
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The resistance under test 
should not be handled during 
measurement, more especially 
on higher ranges, as this will 
introduce errors. 

The valve voltmeter des- 
cribed, using the cathode 
circuit, is remarkably free 
from drift (after the usual 
warming up period) and fre- 
quent zero adjustment is not 
necessary. If excessive drift is 
experienced, a replacement 
EF50 will very likely effect a 
cure. 

It is possible, by using a two 
stage valve voltmeter and a 
low f.s.d. meter, to obtain a 
very useful " low ohms" read- 
ing meter or to reduce the 
current requirement for the 
existing low ohms scales i.e. 
less voltage drop would be 
required for f.s.d. Drift, how- 
ever, becomes a difficulty with 
these conditions and very care- 
ful design is necessary. 

Practical Details 
As this unit is designed 

around the spares box, con- 
structional details will vary 
according to the components 
at hand; but generally, a chassis 
in Fig. 5 (shown last month) 
suitable. 

September, 1960 

insulating sleeving 
EFR' (it meta/ case 

is negative) 

dimensioned as 
will be quite 

SUGGESTED RESISTOR VALUES 

Value of 
Rl, etc. 

10 0 -10 Hand wound, 
tapped coil. 

Ion 1000 Potentiometer for 
calibration. 

1000 1k Potentiometer for 
calibration. 

1 k 10k Potentiometer for 
calibration. 

100k 1M Potentiometer . for 
calibration. 

1M 5 -7M Resistors in series 
for calibration. 

10M 50 -70M Resistors in series 
for calibration. 

50M Not required Shunt 9V D.C. 
supply with 0 =50 
to give 2V output. 

Note: the use of a 4 -way switch for SI as 
shown in the circuit diagram will enable four 
of the ranges given above to be used; and 8 -way 
switch would enable all eight ranges to be 
incorporated. 

Value and Type of XR1, etc. 

The front panel layout was shown in Fig. 6. If 
the zero -set potentiomenter RV2 is not available as 
a midget type, then a cut -out in the chassis below 
the meter will enable the standard size potenti- 
ometer to be used. 

Major components are arranged on top of the 

Fig. 8. -The chassis layout. 

chassis in the manfferòfFjg. 8, although the choice 
of the mains transformer may necessitate slight re- 
arrangement to suit. It should be remembered that 
condenser C2 must be insulated from the chassis (if 
it is metal cased). This can be done simply by 
sleeving with polythene and clipping in the usual 
way or by mounting iron. paxolin or bakelite. The 
underehassis arrangement is shown in Fig. 7. 'A 
terminal board is a convenient and neat way of 
securing the resistois although it does hide other 
connections. Components can, however, be sold- 
ered directly to the valve base, switches, etc, with- 
out much difficulty if the terminal board is not 
desired. Resistor R9' should be wired directly to 
the grid pin as shown. During calibration it is con- 
venient: to solder, flexible leads to the XR 1 -4 
terminal tags and run them to calibration 
potentiometers externally' until fixed resistor values 
are determined. . 

Connections from cognponents Cl,. C3 and T1 
will be accessible under the chassis if drop- through 
types are used, and mist therefore be wired before 
fixing the terminal board into position. Wiring 
between top chassis components has been omitted, 
but is evident from the ¡circuit: The unit, may be 
boxed in with sheet ̀ metal and "crackle "' finished 
for effect, but whatever cover is decided upon. 
ventilation louvres or holet should be- provided to 
dissipate the heat' produced' by the EF50. 

PRACTICAL -WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 

from 
GEORGE NEWNES, LTD., 

Tower House, Southampton Street, London W.C.2. 

17/6. by post. 11/7 
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A NEW-PRACTICAL WAY 
of UNDERSTAND/NG 

Radio Television Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

Photo- electrics; Nucleonics, etc. 

R... Your Career... Your Own Business ... An Absorbing Hobby FO 
Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method 

using specially designed equipment on a "do -it- yourself" basis. 
You learn. by building actual equipment with the big kits of components which we send you. You advance by 

simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 

Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 

interesting way -in fact -you really have fun whilst learning! Post the coupon below, now, for full details.- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation. to: 

* Name 

Address 

L 
* BLOCK CAPITALS PLEASE 

(We do not employ representatives) 
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MORE BARGAINS FROM OUR EXTENSIVE STOCK 
POTENTIOMETERS 

6 ohm, small Colvern w/ w. ,.. 
60 ohm. Plessey carbon, linear 
100 ohm, Burco w /w.... ... ... 

270 ohm, Colvern w,/w. ... ... 
400 ohm, 4 watt w /w.... . 
400 ohm, small Colvern w /w. 
2K w /w, for CR.100 , 

2.5K Colvern large precision w /w. 
3K American w/w, with switch .. 
3K Burco w/w, instrument ... 
3K + 50 ohm Colvern tandem . 
5K transistor preset 
IOK Colvern w /w. ... ... ... 
10K + 10K American, ganged type) 
IOK + 10K Morganite, ganged carbon 
20K Colvern w /w. ... ,.. . . 
50K Colvern v)/w. 
50K + 50K Colvern ganged w /w. 
75K Colvern precision, new and boxed 
200K Instrument, new and boxed 
500K carbon ... ... ... ... 
Battery charger Croc' clips ,.. ... ... ... 
Clarosat mains droppers 250- 110V... ... ... 
Small inspection lamps with on /off switch, lead and 

plug for dashboard .. 
Junction box, GPO 4 -way, brand new . -- 
Meters 0-1mA, 2 inch, square, new... 
GPO Jack plugs 
Bulgin Jack plugs ... ... ... 

1/6 aa. 
1,3 ea. 
3/6 ea. 
2/6 ea. 
1/6 ea. 
1 6 ea 
2/6 ea. 
4/6 ea 
2,6 ea 
1/6 ea. 
3/- ea. 
6d. ea. 
1 3 ea. 
2/6 ea. 
2/- ea. 
1/6 ea. 
I/9 ea. 
3/- ea. 
4/6 ea. 
6/6 ea. 
I; 6 ea. 

2M miniature slides 
2M miniature Deaf Aid ... ... 

SWITCHES 
(Yaxley 2p. 2w. Type A ... ... 

2p. 2w. Type B ... ... ... 
1p. 4w. ... ... ... 

ip. 4w. ... ... ... ... 
Jp. 3w. with on /off switch ... 
4p. 3w. ... ... ... ... 
D.P. c!o., intercom. 

(Ceramic) 2 bank 2p. 3w. ... ... ... 
2 bank 2p. 2w. ... ... ... ... 

(Key) ex. equipment ... ... ... ... 

(Micro) Press to make or press to break ... 
Sensitive press to make ... ... ... ... 
Press to make with reset ... ... ... ... 
Press to make roller type ... ... ... ... 
B. & L. miniature protective: O.2A. and O 4A 

with cut -out on overload ... ... ... 

6d. ea. 
,.. 1/3 ea. 

2/6 ea. 
1/6 ea. 
2/9 ea. 
1!6 ea. 
I/9 ea. 
I/9 ea. 
I6 ea. 

2/6 ea 
2/6 ea. 

9d. ea. 
1/9 ea. 

2/6 ea. 
2/6 ea. 
2/6 ea. 
2/6 ea 

1/6 ea. 
1/- ea. Meters 500 microamp, 2in. round 
2/6 ea. I F. Transformers, 10Mc /s, new 

Hand Mic', Canadian No. 3 ... 
Morse Keys. Canadian ... 
Ringing Generators ..- ... 
Mic' transformers 
American Jack Sockets 
5A. mains plugs and sockets ..- 

-.. 2/6 ea. 
I/- ea. 

... I8/6 ea. 
--- 1/9 ea. 

1/6 ea. 

... 12/6 ea. 

--. 3/6 ea. 
I/- ea. 

-.. 3/6 ea. 
--. II- ea. 

I - ea. 
VALVES 
954 ... ... 1/3 ea. EF50 (red) ... -.. -.. I/3 ea. 

EF50 (silver) 
KTW6I 
KTW62 

I!- ea. 
4/6 ea. 
4/6 ea. 

POSTAGE & PACKING on all the above, 6d. each. 

super R AD I OT E C H limited 
38 MONMOUTH ST., UPPER ST. MARTIN'S LANE, LONDON, M/.C.2 

REPANCO 
TWINETTE 

A NEW REMARKABLE TWO TRANSISTOR PORTABLE 
RADIO FOR THE HOME CONSTRUCTOR * LOUDSPEAKER, 7 x 4in, ELLIPTICAL * TWIN FERRITE SLAB AERIALS * LONG AND MEDIUM WAVES * PROVISION FOR EXTERNAL AERIAL * SIZE 7 x 5 x Sin. * LOW BATTERY CONSUMPTION 

Send now for Easy Wiring Plans and Component Price List, 
1/6 (post free). 

* OTHER 

REPANCO 
EASY -TO -BUILD RECEIVERS 

The R.E.P. One -valve Radio ... ... ... 
Envelope 

9d. The Hiwayman. A 4 -valve Portable Radio 1/6 
F.M. Tuner Unit. 5 Valves plus Tuning Indicator 1/6 Three Dee. 3- transistor Radio... 9d. Mini -3, Mk. II, 3- transistor Pocket Radio 1!3 Mini -7, Mk. I I, 7- transistor Pocket Receiver 1/6 ranseven, 7- transistor Portable Receiver 1/6 Major -7 7- transistor Portable Receiver 
Transistor Car Radio Receiver 

1/6 
2/- Transistor Amplifier and Feeder Unit Circuits ... 1/6 

Please add towards postage. 
For details of our Components send 6d. in stamps for our * 1960 Catalogue. 

Mail order and Trade: 
RADIO EXPERIMENTAL 

PRODUCTS LTD. 
33 Much Park St., 
COVENTRY 

Tel.: 27114 

Wholesale Inquiries and Export. 
REPANCO LTD. 

O'Brien's Buildings 
203 -269 Foleshill Rd. COVENTRY 

Tel.: 24224 

THE 

A television course 

for you to study at home 
Entirely new! Practical! 

Bang up to date ! 
FAMOUS BENNETT 

An entirely new course of 
study based upon up -to -date 
techniques has now been pre- 
pared by The Bennett College. 

The course is non- mathema- 
tical, and contains clear dia- 
grams, starting from the very 
beginning (even including the 
basic principles of sound radio 
receivers, if desired) and cover- 
ing all that you need to know! 

This is what you've been 
looking for ! A home -study 
course includes: production 

COLLEGE OFFERS YOU THIS 

of the signal, scanning and 
reproduction of picture from 
signal. Aerials, types and pur- 
pose. The cathode -ray tube. 
Time -base oscillators, and out- 
put circuits. Synchronisation. 
Video frequency amplifiers. 
The TV tuner, turret, incre- 
mental. etc.Television test gear. 
Television faults. 
For more details, fill in the 
coupon below. Your studies cost 
little, the book you need is in- 
cluded in the cost. 

I- -To THE BENNETT COLLEGE (Dept. 1104 TV Sheffield), 
Please send me details of the new 

TELEVISION SERVICING COURSE 

NAME _..... 

ADDRESS...... _..-._........ ___ - 
I 

L........................................... ___eGE..-..__-- J 
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A DECIBEL METER 

FOR THE BEGINNER 
USEFUL FOR SIGNAL STRENGTH 
REPORTS By B. Goodwin 

MANY novices joining the ranks of short wave 
listeners will be anxious to contribute their 
share of signal strength reporting. Accuracy 

is important in this field if the report is to be of 
any value, scientific measurement will always be 
preferred to estimation by the ear. 

The Circuit 
The simple circuit in Fig. 1 is basically an A.C. 

voltmeter designed to give readings of the output 
power of a receiver. The capacitor C block H.T. 
(see Fig. 2) and must be of high capacity to 
minimize its impedance. Full wave rectification is 
obtained with germanium diodes and the meter 
is 0 -1mA to be graduated in decibels. 

The Decibel 
For readers unfamiliar with this unit, the 

"decibel" is used to compare sound intensities and 
electrical power ratios. It is defined as ten times 
the logarithm of the ratio of two powers, and can 
be written:- 

dB = 10Log -P2 

where PI = input and P2 = output of an 
amplifier or attenuator. 

This expression becomes less fearsome when the 
original reason for its adoption is considered. 

Dealing with amplifier gains in the hundreds 
caused the power ratio 

PZ 
to become astronomi- 

cally large. Consider for example two amplifiers 
of gain 100 and 1,000, expressed in decibels, these 
would be 20dB and 30dB respectively. Should the 
two amplifiers be connected in series the total gain 
would be 50dB, a far more convenient figure than 
the product of (1000 X 100). 

Added to this, difficulty was being experienced 
owing to the human ear responding logarithmically 
to different intensities of sound. An increase of 
loudspeaker output from 8-40mW would seem to 
the ear identical with the change from 40- 200mW. 
since the power ratio is the same. 

Thus by making the expression for gain logarith- 
mic, calculations become easier and a convenient 
bridge was made between the twin sciences of 
acoustics and electronics. 

Originally the unit was entitled the " bel " 
written as:- 

log -P2 
This also proved too large however, so the decibel 
was introduced, hence the 10 in the first equation. 
A similar expression can be evolved when dealing 
with voltages, since 

P = R then dB = 101og 
(E2) %R2 

and by a theorem of logarithms 

441 

dB= 2010g -- 
The reader should note that as the decibel is based 
on a ratio of powers or voltages, a common 
reference power must be chosen when calibrating 
the meter. 

Calibration 
Power in any circtiit can be best determined 

in terms of voltage across a load, this in turn being 
measured in terms of current. 

The circuit in Fig. 2 employs this principle, the 
voltage drop across Rl the anode load producing a 
current in the meter M. 

The value of this current can be varied by means 
of Rl and use of this facility will be made in 
designing the scale. Choosing 1W as the reference 
power to be represented by the mid -point of the 
meter scale, the value of Rl corresponding to a 
current in M of 0.5mA when the power in 
Rl = 1W must now be determined. 

Considering the circuit in Fig. 2 for an output 
of 1W the voltage across the load can be calcu- 

Fig. 1. -The basic circuit 
of the meter. 

lated if the anode load is known as:- 
P = R Therefore E = 4/(P X R) 

Assuming the valve is operating under the manu- 
facturer's condition the anode load can be found 
in the valve characteristic tables, for a 6V6 this 
would be 8,500(2. thus: - 

E = 441 x 8,500) Therefore E = 92.2V. 
Since E is the voltage applied across the meter, 

the value of RI to give a current of 0.5mA can be 
found from:- 

E 922 = 184,400 R = 
1 

0.5 - 51 

A combination of resistors will be necessary to 
obtain this value, but although every effort should 
be made to obtain the correct resistance an error 
of 2,00052 would still only be 1 per cent. 

Having thus fixed a value for Rl, the position 
on the meter scale for a series of wattages can 
be determined. 

For 2W as before: - 
= ,/(P X R) = 4/(2 x 8,500) 

Therefore E = 130V. 
Since E is the voltage applied across the meter, 

then with a series resistance of 184.4k 
E 130 

I R 184 4k 
Therefore 1 = 0.706mA. 

The decibel level above 1W, the reference power, 
can also be calculated since 

dB =101og 
P2 
PI - 10log 

Z 
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The result is therefore ( +3)dB. 
Similar calculations for other powers will result 

in Table L 

dB 
TABLE I 

Power in Watts I in mA -9 0.125 0.076 -6 0.25 0.25 -5 0.316 028 -4 0.396 0.31 -3 0.5 0.35 -2 0.593 0.38 -1 0.794 0.44 
0 I.0 11.5 

+1 1.26 1155 
+2 1.685 1165 
+3 2.0 11.70 
+4 2.52 1179 
+5 3.162 II885 
+6 4.0 111 

The meter scale can now be re- marked according 
to Table I. The reader may prefer, however, to 
convert from milliamps by consulting this chart. 

Using the Meter 
The meter must be applied across the trans- 

former of the output valve, see Fig. 2, and the gain 
of the receiver turned to maximum. Should the 

September, 1960 

Fig. 2.-Using the meter. 

signal be strong, muting of the speaker by substi- 
tuting ' a resistor of equal impedance may be 
necessary; merely switching the speech coil out of 
circuit will upset the loading conditions of the 
valve, giving a false reading. 

When reporting, readings should be accompanied 
with details of the receiver's valve line up, and type 
of aerial. If an R.F. signal generator with a variable 
output is available, the sensitivity of the receiver 
and therefore the approximate signal at the aerial 
can be determined. Short wave listeners thus 
equipped for scientific measuring will be of great 
service to the " Ham " world. 

Short -wave Listeners' Log - 
NUMEROUS programmes in English from 

many parts of the world can usually be heard 
daily on the 25, 31 and 41m bands. As would 

be expected, these bands are generally of most 
interest during the late afternoon and evening. 

Berne, Switzerland, usually provides a powerful 
signal on 31 and 41m bands, with news at 8.15 p.m., 

, B.S.T. News comments at 7.45 p.m. from the Swiss 
station in the 41m band are also in English. 
Station calls, frequencies and wavelength are given 
regularly. 

Radio Pakistan gives data at 8.30 p.m., using 
701Okc /s in the 41m band, and may be heard in 
the 31m band. Belgrade, using a frequency near 
7.3Mc /s may be well received with news at 7.45 
p.m. and data on transmissions at 8 p.m. "The 
Voice of Indonesia " near 9.8Mc /s at 8.15 p.m. is 
an interesting and fairly easy station to log. 

Good reception over long distances is often pos- 
sible on these bands at this time of day, and Radio 
Peking using frequencies near 9.4kc /s and 7.1Mc /s 
can be clearly heard when conditions are reason- 
ably good, at 8.35 p.m. Tuning around 9.5Mc /s at 
8.45 p.m. should then bring in Radio Brazzaville, 
which may also be heard at 6.45 p.m. on 11.75Mc/s 
in the 25m band. Generally, South African news 
and reports can be heard at 6.15p.m. on 15.2Mc /s 
and 25.8Mc /s, in the 19 and 12m bands. Listening 
on the 17m and adjacent bands between about 8 
p.m. and 10 p.m. will usually provide some Dx 
signals at good strength. 

All India Radio, Delhi, can be well received with 
its programme continuing at 9.45 p.m., near 
11.9Mc /s, and gives data at this time. This station 
may also be heard in the 17 and 31m bands around 
this time. News from Canada often provides a 
powerful signal at 9.30 p.m. around 17.8Mc /s in 
the 17m band. News from Sofia, Bulgaria, may be 
heard up to 9 p.m. on about 9.7Mc /s, or 30.9m. 

A number of USA stations are usually well 
received. Of particular interest is the news in 
Special English, from WVSI, Washington, 9 to 9.15 
p.m. in the 13m band. This would seem to have 
developed out of their earlier news items in Basic 
English, and to some extent this can be recognised 
by the vocabulary. " The Voice of America " can 
be well received on many frequencies, such as that 
near 25.9Mc /s, until 6.15 p.m. Schedules, fre- 
quencies, and stations are regularly announced. If 
necessary, the Special English news mentioned may 
be listened for around 9.5Mc /s in the 31m band. 

If frequency checks are required, for receiver 
calibration, or to check a harmonic frequency 
spotter, it should be remembered that these are 
always available at 2.5Mc /s, 5Mc /s and 10Mc /s. 
(120m, 60m, and 30m). Reception on the various 
frequencies varies according to the time of day, but 
the transmissions can easily be identified by the 
1- second pulses, interrupted at the minute, which 
resemble a clock ticking. The signal is modulated 
(a BFO is not required), data is announced 
regularly, and frequency accuracy is extremely 
high. 
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BEULAH 
ELECTRONICS 

offer a highly competitive Range of 

TEST EQUIPMENT! 
MODEL 0-12U 'F Laboratory S" 

OSCILLOSCOPE 
Here's an instrument 
to give laboratory ser- 
vice at less than utility 
'scope price! The 

-:;.large flat screen ensures 
I great accuracy and faci- 

,I litates observation. An 
jj outstanding feature 

a 4 is is the use of a patented 
sweep circuit of ex- 

ceptional range which covers 10 c /s. to 
over 50 Kc /s in single steps, many times 
the sweep range of other 'scopes. 
Gold -plated printed- circuit. Large 5in. 
Flat Screen. Wide Band Amplifier 
for TV .nd F.M. Servicing. Vertical 
Bandwidth 3 c /s. to over 5 me /s. Elec- 
tronically stabilised power supply p complete with 48 -page Handbook 
a`e`e plus carriage. 
MODEL 0 -12U (in Kit Form) E34. ISs. 

MODEL V -7A F 

VALVE VOLTMETER 

BEULAH 
ELECTRONICS TES.- EQUIPMENT 

IS CONSTRUCTED FROM 
THE FAMOUS 

HEATHKIT SERIES 
FACTORY ASSEMBLED ! 

FACTORY WIRED! 
FACTORY TESTED ! 
Officially approved by 

DAYSTROM LTD. 
DEFERRED TERMS ON MOST 
ITEMS GLADLY ARRANGED ON 
REQUEST. ASK FOR DETAILS. 

Internationally 
famous 

Performance and pro- 
fessional appearance 
equal to many higher 
priced instruments. 
Gold -plated printed - 
circuit 
High Input impedance 
(11 metohms). The 
V -7A measures A.C. volts (0 -1.5. 5, 15, 50, 
150, 500, 1,500) R.M.S. and A.C. volts (0 -4, 
14, 40, 140, 400, 1,400 and 4,000) pk.- to -pk. 
D.C. volts (0 -1.5. 5. 15. 50, 150, 500, 1,500). 
Ohms (with 10 ohms centre) X11 X10, X100, 
X1000, X10K, X100K and Xl megohm. 

£19 complete with 32 -page Handbook. 

MODEL V -7A (In Kit Form) EI3 

MODEL AG -9U /F 

AUDIO 
SIGNAL GENERATOR 
Wide Bandwidth (10 c/s. to 100 Kes.). 
Less than 1% distortion (20 c /s.- 
20 Kc /s.). High grade 200 MA f.s.d. 

meter with large scale for precision measurement. An in- 
valuable instrument for hi -fi audio and many ultra -sonic and 
1.F. applications requiring an almost perfect sine -wave signal, 
without the necessity of expensive filters. The instrument has 
a very well -designed power supply which includes a double - 
wound mains transformer with a very effective smoothing 
circuit. Eight different switch selected voltage ranges covering 
from 0 -0.003 f.s.d. to 0 -10V. f.s.d. 

£26. a 3s. complete with 24 -page Handbook 

MODEL AG -9U (in Kit Form) E19. 3s. Od. 

MODEL O.S. I/F 
New Low Priced Service 

OSCILLOSCOPE 
This is an ideal light and compact 
portable 'scope for the serviceman, the 
overall dimensions being 5in. x 8in. 

141ín. long at a weight of 101 lbs. 
Specification 
Tinte Base 10 c /s. to 100 K;cs. and 
50 c /s. sine wave sweep. X amp. Sensi- 
tivity 1 V /cm. at 1 Kc /s. Calibration 
1 v., 10 v. and 50 v. peak to peak avai able on tronc panel. 
Valve Complement. 2- ECF80, 2 -EF80. 1- ECC82. 1 -EZ80. 
C.R. Tube 1 -3AFP1 or equivalent (21in. dia.). 
Power Requirements, 200 -250 volts, 40 -60 c /s. A.C. 40 watts 
(fused). 

£26. 7s. 6d. plus carriage 
MODEL O.S.I (in Kit Form) E18. 19s fd. 

PLEASE SEND CASH WITH YOUR ORDER NOW OR ASK FOR ILLUSTRATED 
LEAFLETS TODAY stating instruments in which you are interested. 

DIRECT T.V. REPLACEMENTS LTD. 
Dept. PT /9 

138 Lewisham Way, New Cross, London, S.E.I4 
(The Largest Stockists of 
specialised TV Replacements in 
Great Britain) 

SOLE DISTRIBUTORS for 

TlDeway 6666 

Day and Night Service: TlDeway 6668 

a=:noTCIELoasrio1111 

Here are some of the other top -grade 
instruments available, FACTORY 
ASSEMBLED, WIRED AND TESTED 
in the "Heathkit" range - 
Resistanceicapacitance Bridge 
C -3U/F _ EIS 2 6 

MODEL C -3U nn Kit Form) ._- E7 19 6 

Audio Valve Millivoltmeter 
AV -3U /F . _ E19 19 0 

MODEL AV -3U lin Kit Form)__- E13 18 6 

Audio Wattmeter AW- IU /F_ -_ E19 19 0 

MODEL AW -IU Iin Ki' Form) ___ EI3 18 6 

Electronic Switch S- 3U /F___ EIS IS 0 

MODEL S -3U (in Kit Form) -..._- E9 18 F 
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23 TOTTENHAM COURT ROAD, LONDON, W.I TEL.: MUSEUM 3451/2 

"THE MID-Fl" A NEW DESIGN 
44- WATT AMPLIFIER KIT 

MAY BE 95/- plus 3/- 
BUILT FOR p. & p. 

A new circuit for the home con- 
structor requiring a good quality 
medium powered Amplifier for 
reproduction of Records or F.M. 
Broadcasts. For use with Loud- 
speakers of 3 or 15 ohms impedance. 
Technical Specifications: separate 
bass and treble controls. Valve line- 

up EF86, EL84, EZ80. Voltage adjustment for A.C. mains from 
200-2.50 volt. Negative feedback. Size 7 x 5 x 2in., overall height 
Sin. Silver hammered finish Chassis. Instruction Book II -. 

2 -BAND RECEIVER 
MAY BE BUILT FOR ¿5.10.0 plus 
3/- packing and postage. This 
receiver uses the latest type 
circuitry and supplied complete 
with easy to follow point -to- 
point wiring diagrams, suitable 
for use on A.C. mains 200/250 v. 
When constructed the Receiver 
is housed in an attractive walnut 
finished Bakelite Cabinet or if 

required, Wooden Walnut Cabinet. Overall dimensions 12 x 
64 x 54in. Instruction Books available separately. PRICE 1 / -. 

B.S.R. MONARCH UA8 4 -SPEED AUTOCHANGER, ¿6.19.6 
COLLARO CONQUEST 4 -speed AUTOCHANGER, E7.19.6 
GARRARD R.C. 120 MARK II 4 -SPEED AUTOCHANGER, 
E9.19.6. Postage and Packing on the above units 5/- each item. 

VISITOur new Branch at 
309 Edgware Road, W.2. 
Telephone PAD 6963 

DRAMATIC PRICE REDUCTIONS 
Avantic SPAI I. IO watts (per channel) combined Stereophonic 
Amplifier and Pre -Amplifier. Dimensions 144 x 8t x 4in. 

Original Price 28 gns. OUR PRICE 19 gns. 7/6 p. & p. 
Avantic SP21. Stereophonic Pre -Amp. Control Unit designed 
for use with the DL7 -35 Power Amplifier. Power requirements 
6.3 v. at I.3A. A.C., 350v. at 5mA D.C. Dimensions 144 x 9 x 4in. 

Original Price ¿28.10.0. OUR PRICE 18 gns. 7/6 p. & p. 
Avantic DL7 -35. Power Amplifier, power output 54 watts peak. 
Valve line up: GZ34, 2 -EL34, ECC83, EF86. L.S. impedance 4, 8 
or 16 ohms switch selected. Dimensions 141 x 9 x 84in. 

Original Price 30 gns. OUR PRICE E24.0.0. 12/6 p. & p. 
Avantic SLI2 -2I. Speaker System employing 12ín. dia. P.M. 
L.S. and high frequency pressure unit in an acoustically designed 
enclosure. Dimensions 38 x 184 x I5 4in. Finish matt medium 
walnut with front and sides covered with fawn fabric, standing on 
small contemporary legs. 

Original Price 22 gns. OUR PRICE ¿21.0.0. 20/- p. & p. 

MULLARD TYPE 5 -10 AMPLIFIER 
BY WELL KNOWN MANUFACTURERS 
Price £13.19.6 plus 5j- p. & p. 

A high quality Amplifier and Tone Control based on the Mullard 
modified circuit, the Power Amplifier is built on a sturdy chassis 
and both Amplifier and Tone Control are bronze hammer finish. 
Brief technical details: Valve line -up EZ8I, EF86, ECC83, 2- 
EL84, output 10 watts, output impedance 15, 7.5 and 4 ohms. 
Dimensions: Main chassis 101 x 74 x 6in. Dimensions Pre -amp. 
10 x 44 x 3 1in. 
SEND FOR FULL TECHNICAL DETAILS ON THE ABOVE 

RADIOMETER 
AC ..d DC 

Not only circuit tests 
but everything elec- 
trical can be tested 
with this handy com- 
pact meter. Tests H.T. & L.T. 
Valves, components, electrical 
appliances and car lighting sys- 
tems, etc. May be used on A.C. 
& D.C. mains. 

See the Radiometer at your dealer 
or write for illustrated leaflet to:- 

PIFCO LTD. 
WATLING STREET MANCHESTER 4 

nnh% 

321'6 
complet. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
ATTACHMENTS for "18" Transreceivers. ALL BRAND NEW 
HEADPHONES, 15/6; HAND MICROPHONE, 12/6; AERIALS, 
5/ -; SET OF 6 VALVES 30 / , 
CONDENSERS. 100 Assorted. Mica Tubular, etc., NEW, 15 /, 
CONTACTOR TIME SWITCHES. 2 impulses per sec., in 
case _ 11/6 
REMOTE CONTACTOR. For use with above...._..__ 7/6 
LUFBRA HOLE CUTTERS. Adjustable }" to 3}', For Metal, 
Plastic, etc. 
MAGNETS. Strong Bar Type. Y a }". 1/6 each. 
MORSE TAPPERS. Midget Type, 2/9. Standard, 3/6. Heavy 
Type on Base, 5,6. ALL BRAND NEW. 
PACKARD -BELL AMPLIFIERS. Complete BRAND NEW 
with Valves, Relay, etc., etc., 17/6 each. 
QUARTZ CRYSTALS. Types F.1.241 and F.T.243, 2 -pin, # 
Spacing. Frequencies between 5,675 Kc /s. and 8,650 Kc /s. (F.T.243) 
20 Mc /a. and 38.8 Mc /s. (F.T.24I), 54th Harmonic, 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders 
for both types, I/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
QUARTZ CRYSTAL CASES (F.T.241/243)._..10/6 per dozen. 
RECORDING BLANKS. New "Emidisc ", ready for use. 13' 
6!- each. Or 15 complete in metal case E4. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6. 
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged. 
Mainly broken cases (perfect movements). Including 3 Brand New 
Aircraft Instruments, 12 for 45/ -, 
STAR IDENTIFIERS. Type I A -N Covers both Hemispheres, 5/6. 
TRANSPARENT MAP CASES. Plastic. 14' a 101. Ideal for 
Maps, Display, etc ..........._...._..._ _._._ _.._........_...___._....__._._ 5/6 
TRANSRECEIVERS. Type "38" complete with 5 valves, etc. 
New condition, untested by us, but serviceable, no guarantee, 
22/6 each. 
ATTACHMENTS for Type "38" Tranareceiveru. ALL BRAND 
NEW. PHONES, 15/6; THROAT MICROPHONES, 4/6; 
JUNCTION BOXES, 2/6; AERIALS, No. I, 2/6; No. 2, 5/ -; 
WEBBING, 4/ -; HAVERSACKS, 5/ -; VALVES, A.R.P.I2, 4i6; 
A.T.P.4, 3/6. Set of FIVE VALVES, 19/. the set. 
POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II LITTLE NEWPORT ST., LONDON W.C.2, GER. 6653 
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Mil Trade News 
GRUNDIG POCKET RADIO A NEW pocket radio is the smallest receiver 

produced by Grundig to date -the Micro 
Transistor Boy- weighs only 11-}oz and is small 
enough to fit the average pocket or handbag. It 
has a high quality loudspeaker, a ferrite aerial full 
medium wave coverage and a battery life of 
approximately 80h. The size is 
4 1in. x 3in. x 1 }in. A miniature 9V 
battery with press -stud connectors 
is quickly and easily fitted. The 
Micro Boy is controlled by two 
thumb wheels, the first is the 
On /Off Switch and Volume 
Control, the second selects the 
station required. 

The radio is available in two 
colours -a muted grey or flame - 
both with gilt, and a grey leather 
loop for carrying. A speaker en- 
closure containing a larger speaker 
is also supplied. This slides into 
the side to form a compact table 
or bedside radio. The price of 
these units complete is 25 guineas. 
The radio is manufactured by 
Grundig (Great Britain) Ltd., 39/41, 
New Oxford Street, London, 
W.C.I. 

ELECTRONICS 
CONSTRUCTIONAL KIT Grundig's latest pocket radio, the Micro Transistor Boy. 

NEW PRODUCTS AND DEVELOPMENTS 

relay loudspeaker, circuit board, neon tube, crystal 
diode and potentiometers, bulbs, holders, switch 
parts, special connectors, wires, valve holders, 
resistors and capacitors and other standard com- 
ponents. For further details write to Griffin and 
George Ltd., Ealing Road, Alperton, - Wembley, 
Middlesex. 

ANEW " do -it- yourself " electronics con - 
structional outfit has been produced by 

Clarke -Smith Manufacturing Co. Ltd. and Griffin 
and George Ltd. The Griffin- Clarke -Smith 
"Mechtronics " apparatus enables pupils to 
assemble for themselves a large number of experi- 
ments and demonstrations illustrating many of the 
fundamental principles of electronics. The equip- 
ment can be used for both qualitative and 
quantitative work by individual pupils or groups. 
The complete set, type 97 -100, contains valves, 
transistors, a photo- electric device, transformer, 

first ever "do-it-yourself " electronics 
"The Mechtronics." 

CARTRIDGE HEATED SOLDERING IRON 
UNLIKE other soldering irons, the Quik -Shot 

does not require electricity, flame, blow- 
torch or external heat of any kind. The heat is 
provides: by a patented cartridge which contains 
10,000 calories of heat energy supplied by a 
thermic mixture sealed in a steel shell. The 
cartridge brings the copper tip up to 862deg F 
and maintains a steady soldering temperature for 
6 to 8 minutes. Continuous soldering is achieved 
merely by replacing the used heat unit. Further 
information on the Quik -Shot may be obtained 
from Jenolite Ltd. (Engineering Supplies Division), 
13/17 Rathbone Street, London, W.1. 

STEREO RECORD PLAYER 
ALL sizes and speeds of stereo and mono records 

can be played on the new stereophonic record 
player, Model CR.1800A, announced by Cossor 
Radio and Television Ltd. The two 6in. diameter 
loudspeakers have been built so that both can be 
moved away from the instrument to give a full 
natural sound effect. When the record player is 
not it use, the loudspeakers form the lid of the 
portable cabinet. A stereophonic crystal type 
pick -up head with turnover cartridge and incor- 
porating two sapphire styli is used and separate 
volume, tone and balance controls are provided. 
Retailing at 28 guineas (tax paid). this record 

kit, player has been produced by Cossor Radio and 
Television Ltd., 71 Endell Street, London, W.C.2. 
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The new drift transistors from A.E.I. 

TRANSISTORS FOR INDUSTRY 
AMONG recent A.E.I. introductions for 

industrial use is a series of drift transistors 
for switching and communications purposes. In 
the switching category are the XA141, XA142 and 
XA143 with minimum fx's of 20Mc /s, 40Mc /s 
and 60Mc /s. For communications purposes the 
XA131, with a typical fx of 100Mc /s is also avail- 
able. Switching versions of the popular XA101 
and XAI02 are now obtainable, and are specially 
processed to provide high D.C. Beta's at high 
collector currents. The type numbers are XA151 
and XA152. Further information is obtainable 
from Associated Electrical Industries, Ltd., 155, 
Charing Cross Road, London, W.C.2. 

ADJUSTABLE FERRAMIC POT CORES 
ARANGE of adjustable Ferramic T pot cores 

has recently been placed on the market by 
The Plessey Co. Ltd. These new cores are avail- 
able in four grades of high stability Ferramic T 
material, which between them cover working 
frequency ranges of from 1kc /s- 2Mc /s. Core 
diameters range from 14mm to 26mm and air 
gaps from 0.1mm to 0.4mm. There are facilities 
for inductance adjustment of up to 25 per cent. 
These pot cores are manufactured by The Plessey 
Co. Ltd., Ilford, Essex. 

PHILIPS NEW AM /FM MODEL 
vrODEL 399U is a table A.C. /D.C. model which 

will receive VHF /FM broadcasts virtually 
anywhere in the British Isles. It is housed in a 
dark brown plastic cabinet with an off -white front. 
This model incorporates. six valves, and features 
of the receiver include an anti- radiation circuit. 
built -in aerials -with sockets for external aerials - 
and a large high -efficiency elliptical loudspeaker 
6in. x 4in. The 'dimensions are: height 8fin.. 
width 14ín. and depth 7fin. The retail price is 
19f guineas (tax paid). It is manufactured by Philips 
Electrical Ltd., Century House, Shaftesbury 
4 venue, W.C.2. 

September, 1960 

STEREO BALANCER AND 
AUDIO WATTMETER 

ADEVICE from Eagle Products, 
Model VU -49, provides an 

accurate visual check on speaker 
output balance which makes 
balancing of unmatched amplifiers 
quite simple. The controls may be 
set to favour either channel to 
compensate for room accoustics, 
unmatched speakers, or listeners' 
preference. This model incorp- 
orates two independent movements, 
each being connected through a 
rectifying and compensating net- 
work to each stereo channel to 
provide a continuous comparison 
of speaker levels. Matched meter 
readings denote balanced outputs 
to the speaker systems. Model VU- 
49 is an accurate audio wattmeter 
for monitoring audio outputs. It is 
an ideal recording level indicator 
for tape recorders and other 
features of the audio wattmeter 
are of aligning A.M. and F.M. 
receivers and testing the frequency 

response of audio amplifiers. This model retails 
at 7 guineas, size 6 1in. x 3.fin. x 4fin., and is manufactured by Eagle Products, Eagle Works, 
32A Coptic Street, London, W.C.1. 

T.C.C. INSULATED CONDENSERS 
AN entirely new range of insulated condensers 

has been announced by The Telegraph Con- 
denser Co. Ltd. These condensers are of foil and 
paper dielectric non -inductively wound and 
impregnated with the T.C.C. " Visconol -X " 
compound which improves the performance of 
paper insulation by inhibiting ionisation and 
checking the fall in insulation resistance following 
temperature rises. The elements are housed in 
epoxy -phenolic resin bonded fibre -glass, with 
end seals of rock -hard setting " Plimoseal." 
Further details of these condensers may be 
obtained from The Telegraph Condenser Co. Ltd., 
North Acton, W.3. 

Model VU -49, Stereo Balancer and Audio 
Wattmeter. 
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4(),,c,'' LOTS a LOTS of G RNI TINKERS, TAILORS, 

SOLDIERS, SAILORS, 

AIRMEN, APPRENTICES a Ordinary Chaps 
like You and Me Are learning 

BASIC ELECTRICITY& BASIC ELECTRONICS 

THIS NEW PICTURE BOOK WAY 

Why dont you too? 

Read what HOBBIES WEEKLY .rays:- 

such a wonderful means of learning ... " 

there can be no better gift from father to son .. 
" ... The visual aid system is employed in such a manner as to 

make one's journey through the cartoon -type illustration pages 
an exciting passage of easily assimilated knowledge ... " 

and what THE A.E.U. MONTHLY JOURNAL says:- 

" ... The Publishers of this set of books describe them as `a 

brilliant new illustrated course' in the subject, and I am inclined 
to agree with them . .. " 

COUPON - SEND NOW! 
Please send me your FREE prospectus describing your four 

ILLUSTRATED COURSES of ELEMENTARY TECHNICIAN TRAINING 
BASIC ELECTRICITY (5 PARTS) - BASIC ELECTRONICS (6 PARTS) 

BASIC SYNCHROS AND SERVOMECHANISMS (2 PARTS) 

In preparation BASIC RADAR (5 PARTS) Ready 1961 

NAM E 

ADDRESS 

To THE TECHNICAL PRESS LTD. 

112 WESTBOURNE GROVE 

LONDON W.2. 
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FANTASTIC UNREPEATABLE OFFER ! 
No.46 TRANSCEIVER CHASSIS 

AND 
2 PAIRS DLR5 MOVING COIL 

HEADPHONES AND 2 THROAT 
MIKES. 

ALL NEW AND UNUSED 
WORTH AT LEAST £4.10.0 

OUR PRICE THE LOT 
MN 

Carriage paid G.B. 

Cheap enough for the expert, the youngster or anybody to play with. Note gentlemen. The No. 46 
Transceiver Chassis contains 6 valves. Two VP23, ATP25, HL23, DD, QP25, ATP4. Two 
3 -pole 2 -way Yaxley switches, one 3 -pole 3 -way Yaxley switch, output and mic. transformers, 

50 P.F. tuning capacitator and numerous useful resistors and capacitators. Build up is Superhetrodyne circuit 
I.F. 470 K / /cs, 3 channel switching, crystal controlled. One switch removed to comply with Ministry reg- 
ulations, no crystals. WE CHALLENGE YOU TO BEAT THIS OFFER FOR PRICE! 

BUSHELL'S 46 -52 BREARLEY STREET, BIRMINGHAM 19. ASTON CROSS 3556 -7 

KINGSMERE SUPPLIES LIMITED 
Insured Post I, -, ove, £2 Free. (Export extra.) MAIL ORDER HOUSE TERMS: Remit with Order or C.O.D. 

Single valves, post 6d. Cash refund guarantee! 

Built to the highest specifications, 
these chassis offer 
the finest value 
to the en- 
thusiast. 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

5 MULLARD VALVES 
ECH81, EF89, EBC81, EL84, 5280 

Brand new and guar. A.C. 200/250 v 
Short - Medium - Long Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
teedback. 4 watts. Chassis size 
13# x 6 e 7in high. Aligned and 

calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P. Dep. ES and five monthly of LI. 

Leaflets S.A.E. OUR PRICE E9.9.0 

Matched Speakers, Sin., 6 }in., Bin., 17,6 ea. IOin. 25' -. 

BRAND NEW 
AND BOXED 

OUR PRICE 
POST FREE 

£6.15.0 
4 SPEED 

MODEL UA9 

GARRARD 4-SPEED HIGH FIDELITY UNITS 
Autochanger 121 Mk.11 (9.19.61 Price mc. plug -in. normal Single Player TA Mk.l I 8 gns. J} heads. Stereo hds. E2 ex. Transcription 4 HE 17 gns. 

BRAND NEW 
OZ4 
IRS 
ISS 
IT4 
2X2 
3Q5 
3S4 
3V4 
5U4 
5Y3G 
5Z4G 
6AC7 
6AG5 
6AL5 
6AM6 
6AT6 
6B8G 

6/- 
7/6 
7/- 
6;- 
3,6 

7,6 
7/6 
76 
7;6 
9,6 
5/- 
5'- 

5; 6 
5/- 
7/6 
5/- 

6BA6 
6BE6 
6C4 
6D6 
6F6G 
6G6 
6H6 
6)5 
616 
617G 
6K6GT 
6K7G 
6K7M 
6K8G 
6N7M 
6Q7G 
6SA7M 

7: 6 
7/6 
5/- 
6;- 
716 
5,6 
3/6 
5/6 
5/6 
6,6 
616 
5/- 
7/6 
7/6 
6)6 
76 
6,- 

VALVES 
6517M 616 
6SN7GT 6/6 
6U5G 7/6 
6V6G 6/6 
6X5G 61- 
12AT7 0- 
12AU7 7/6 
I2AX7 7/6 
I2K7GT 6/6 
I2Q7GT 6/6 
25Y5G 9/6 
35L6 9 6 
35Z4 7;6 
807 5/6 
954 1.6 
56 2 6 
DAF96 8,6 

Matched Pairs 1/- extra 
DF96 8/6 
DK96 8/6 
DL96 8/6 
EABC80 8.6 
EB91 5/6 
EBC41 8'6 
EBF80 10/- 
ECC84 9/6 
ECH42 10/6 
ECL80 10/6 
ECL82 10/6 
EF39 5,6 
EF4I 9'6 
EF80 7/6 
EF9I 
EF92 
EL32 

EL41 9/- 
01..84 8/6 
EM8I 9/6 
EY51 916 
EY86 10i- 
EZ40 7/6 
EZ80 11- 
E1148 1/6 
HABC80 

12/6 
HVR2A 61- 

Kî33C 101- 

MU 14 9/- 
P61 3/6 

5,- PCC84 9'6 
5 - PCF80 9/6 

PCL82 
PY90 
PY81 
PY82 
PY83 
QP25 
R3 
SP61 
UF41 
UL4I 
UY4I 

11/6 
7/6 
9/6 
7/6 
9/6 
7/6 
91- 
3/6 
9,- 

9)6 
7/6 

U22 8/- 
VP23 6/6 
U76 6/6 
VR105/30 

9,- 

PLASTIC RECORDING TAPE 
Long Play Standard 

7in. reel, 1,900 ft. 32/6 7In. reel, 1,200ft 21 /- 
51in. reel, 1,200ft. 22/6 S }in. reel, 850ft. 17/6 
5in. reel, 850ft. 19'6 Sin. reel, 600ít. 15/- 
3in. reel, 225ft. 7/6 
Spare Plastic reels all sizes 3,- 
"Instant" Bulk Tape Eraser and Head De- 
Buser, 200/250 v. A.C., 27 6. Leaflet, S.A.E. 

SETS OF VALVES 
24'6 IRS, IT4, ISS, 354 or 3V4. 
29/6 DK96, DF96, DAF96, DL96. 
29/6 6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5. 
39/6 ECH42, EF4I, EBC4I, EL4I, EZ40. 
39/6 ECH8I, EF89, EBCBI, EL84, EZ80. 
39/6 12K8, I2K7, 12Q7, 35L6, 35Z4. 
39/6 UCH42, UF4I, UBC4I, UL4I, UY41. 
39/6 UCH81. UF89, UBC8I, UL84, UY85. 

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX 
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Club News 
A TEUR RADIO MOBILE SOCIETY 
H n. Sec.: G. E. Storey, 10 Avon Road, Sunbury-on- Thames, 

iddlesex. 
n June 19th a Mobile Meeting was held at the U.S.A.F. 

T nsmitter Site at Barford St. John, Oxfordshire. The Annual 
G neral Meeting was held on June 25th and was well attended. 
El ven new members have enrolled during the last month. 

BLACKWOOD AMATEUR RADIO CLUB 
This is a newly formed club which will meet every Friday 

evening at 7 -9.30 p.m. at the Blackwood Miners' Welfare Institute. 
It is intended to hold courses for the R.A.E. and G.P.O. morse 
test. Interested parties should contact Mr. P. M. Fulton, 36 
SglInnybank Road, Blackwood, Mon. 

BI.ADFORD AMATEUR RADIO SOCIETY 
Hon. Sec.: Michael T. Powell, G3NNO, 28 Gledhow Avenue, 

Roundhay, Leeds 8. 
Dn June 14th the club visited the Holme Moss TV station and 1 28th a meeting was held to arrange the syllabus for the 

ing session. Broadcasting House, Leeds, was visited by the 
c on July 12th and an informal evening was held on July 26th. 

uture Events: 
ugust 16th. -Informal Evening. 
ptember 6th. -First meeting of the new session. 
eetings are held at 7.45 p.m. at Cambridge House, 66 Little 

H non Lane, Bradford 5. 

D RBY AND DISTRICT' AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, 5 Uplands Avenue, Littleover, Derby. 

Meetings are held at the College of Art, Green Lane, Derby. 
Future Event: 
August 14th. -Third annual mobile rally at Rykneld School, 

HALIFAX AND DISTRICT' AMATEUR RADIO SOCIETY 
H . Sec.: A. Robinson, G3MDW, Candy Cabin. Ogden, Halifax. 

On June 14th Mr. G. Sunter gave a lecture on "Workshop 
actice ". June 28th was an informal evening and on July 5th the 

cl b held a discussion on the arrangements for a demonstration 
st tion at the Halifax Agriculture Show to be held on August 12th. 
t e call sign which will be used is G3MDW/A. 

Future Events: 
August 16th. -Informa[ Evening. 
August 30th. -A talk by G3JKD on "Printed Circuits ". 
September 6th. -A recorded talk on "St. Pierre and Miquelon 

Expedition ", by WIPFA given by G3LD. 

RNATIONAL RADIO CONTROLLED MODELS - 

SOCIETY 
Sec.: R. F. Pratt 87 Glencoe Road, Coventry Warwickshire. 

On August 21st the I.R.C.M.S. will hold their annual contest 
f r radio -controlled model aircraft at R.A.F. Wellesbourne, 

ountford, near Stratford -on -Avon. There are three classes. 
S ngle Channel, Intermediate and Multi-channel. Prospective 
e trants should write to A. E. Newby. 56 Lime Avenue Leaming- 
t n Spa, Warwickshire. 

rRNATIONAL SHORT WAVE RADIO 
Sec.: Arthur E. Bear. 100 Adams Gardens Estate, London. 
.16. 
Secretary has informed us that he would be pleased to send 

a specimen copy of "International Short Wave Radio" to any 
der who may be interested. 

F 

EDS AMATEUR RADIO SOCIETY 
n. Sec.: D. Dinsdale. 69 Seen Lane, Leeds 16. 
he club's amateur radio station is G3BEW. At the Annual 

neral Meeting on June 1st, Mr. W. Dixon was elected President 
d Mr. D. Tong, Chairman. Mr. W. Ripley was re- elected 
asurer and Mr. D. Dinsdale, Secretary. A new committee 

s also elected and a programme is being arranged for the 
0-61 session. The first meeting will be held on Wednesday, 
tember 21st. at Swarthmore. 

VERPOOL AND DISTRICT AMATEUR RADIO SOCIETY 
on. Sec.: H. James, G3MCN. 448 East Prescott Road, Knotty 
Ash. Liverpool 14. 
Meetings are held every Tuesday at Gladstone Hall, Queen's 
've. On July 14th to 18th the Liverpool Show was held. On 

ly. 26th a talk was given on Electronics in Hospitals. At the 
iverpool Show, separate H.F. and L.F. stations operated 24 
urs per day and a special call sign. GB2LS. was used. 

E..i El E`' 111:1 .... 

REPORTS OF CURRENT ACTIVITIES 

MITCHAM AND DISTRICT RADIO SOCIETY 
Iron. Sec.: M. Pharaoh, G3LCH, 1 Madeira Road, Mitcham. 

The second 144Mc /s Field Day was held on July 3rd. Con- 
siderable interest is being shown in running a multi- operator 
entry in the next CQ DX contest. No final details have yet been 
arranged and further details will be given in due course. 

Future Events: 
September 23rd. -Talk by 0333G on "Single Sideband ". 
November 18th. -Talk by Collins Radio Co. on then 

equipment. 

PETERBOROUGH AND DISTRICT AMATEUR RADIO 
SOCIETY 

Hon. Sec.: D. Byrne, G3KPO, Jersey House, Eye, Peterborough. 
Meetings are held on the first Friday in each month at Peter- 

borough Technical College. The `Bucket and Spade" party and 
Mobile Rally held at Hunstanton in July proved a great success 
and attracted over 60 licensed amateurs and SWL's from all 
over East Anglia. Members are now busy putting their new 
riverside HQ in order -it has been generously given for their use 
by a local benefactor. 

THE READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nosh, G3EJA, "Peacehaven", 9 Holybrook 

Road, Reading. 
The June meeting was well attended and VQIWVR gave a very 

interesting talk on amateur affairs in his district, including a 

description of the national emergency arrangements in which 
they participate. This was followed by a junk sale for the benefit 
of Club funds. A 2m Field Day was held on July 3rd under call 
sign G3FKH and a good score was reached. At the meeting on 
July 30th a recorded lecture was given. 

Future Event: 
August 27th at 7.30 p.m. -A lecture on "Transmission Lines" 

by G3GHE. 

COURSES OF INSTRUCTION, ETC. 

BATTERSEA MEN'S INSTITUTE 
Principal: G. A. Stevens, Latchmere Road, Lavender Hill 

Battersea, S.W.11. 
A course for the Radio Amateurs' Examination will be held 

at the Spenser Park section of the Institute next session. Classes 
will be on Wednesday evenings from 7.30 p.m. to 9.30 p.m. 
commencing September 28th and the course will be arranged to 
enable students ro sit the City and Guilds examination in May 
1961. The fee for the session is £1 Os. Od. for students over 21 
with reductions for students under this age, and old age pensioners. 
There are also classes in General Radio and Short Wave Radio 
on Tuesdays and Fridays. A short wave club functions at th, 
school. 

GLASGOW FURTHER EDUCATION DEPARTMENT 
Allen Glens School, Montrose Street Glasgow. 

During the 1960 -61 session the following classes will be held. 
R.A.E. Course, Tuesday evening, 7 -9.30 p.m., Theory. 
Thursday evenings, 7 -9.30 p.m., Morse code. 
General Radio Course, Thursday evenings, 7 -9.30 p.m. Theory. 

Enrolment for both courses will be at the school during the 
week commencing September 12th, 7 -9 p.m., Monday to Friday 
The courses start the following week. The R.A.E. course is to 
prepare students for the Radio Amateurs' Examination to be held 
in May 1961. No previous knowledge of radio is necessary to 
either course. 

WANSTEAD YOUTH CENTRE 
Class's for radio amateurs, leading up to the examination tor 

a transmitting licence and for general advancement in amateur 
radio knowledge, will be held at Wanstead Youth Centre. Classer 
will include Morse practice and are designed to help young 
people and adults to take up radio as a hobby. Enquiries con- 
cerning enrolment should be made to K.` Smith G3JIX, 82 
Granville Road, Walthamstow, London E.I7 or The Warden. 
Wanstead Youth Centre, Nightingale Secondary School. Wan - 
stead, on or after September 1960. 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

Whilst we are always pleased to assist readers with their technical difficulties, we that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details for receivers described in these pages. WE CANNOT UNDERTAKE TO ANSWER QUERIES OVER THE TELE- PHONE. If a postal reply is required a stamped and addressed envelope must be enclosed with the coupon from 
page iii of cover. 

A.C. OR A.C. /D.C.? 
SIR, -You commented some time ago on con- 

tinental wiring and suggested some law to 
control the mains connections to avoid danger or 
risk of shock. I feel that the time is ripe for a law 
to be introduced to make it illegal to sell A.C. /D.C. 
apparatus. As one side of the mains is joined to 
the chassis there is always the risk of contact with 
the Mains with fatal results, and in these days, the 
sale of amplifiers, tape decks, record players and 
other odd items, some of which may be A.C. /D.C. 
renders the assembly of a complete radiogram or 
tape recorder a very risky business, and I know 
several amateurs who have cried off from modern 
apparatus because it is difficult to obtain equip- 
ment which is reasonably " safe ". -F. R. ALOIS 
(Newmarket). 

RADIO PARTS 
SIR, -I am 14 and wish to correspond with other 

amateurs. 
Concerning Mr. Immelman's letter, I consider 

him lucky. In Germany there are no Government 
radio surplus or even spare parts where I live. This 
puts me back as the postage on things advertised 
in various magazines is fantastic. Also one wants 
to see what one is buying. 

People ought to be thankful in Britain as where 
I live many a grumble comes from us amateurs 
when we have to fiddle around with the same old 
parts. -T, LAMB (64, O.M.Q., R.A.F. Bruggen, 
B.F.P.O.40, Germany). 

TRANSISTORS v. VALVES 
S.IR, -I have been following, for several months, 

the Valves v Transistors controversy which 
has figured so prominently in recent issues. Some 
points raised by protagonists of valves, and by pro- 
tagonists of transistors are quite sound, but nobody 
has presented quite such an ill- assorted set of 
reasons why he does not like transistors as your 
correspondent D. J. L. of Kenton. 

I expect that many radio enthusiasts felt as 
strongly as I did when I read that there was " not 
enough information re transistors to make them 
really interesting." This is a complete mis- 
representation of the facts since if your 
correspondent looked more carefully through his 
copies of " PRACTICAL WIRELESS," then he would 
see that there have been many advertise- 
ments which mention several excellent books on 

the subject -and I dare say that if he browsed 
around his local radio parts shop, he would find 
an even greater range. 

The technical information department of many 
manufacturers of semi -conductive devices are 
usually only too glad to help amateurs with 
information on the performance and circuit appli- 
cations of their products. I suggest that he 
writes to one or two. For the cost of a 3d. stamp, 
and envelope and paper he would have, almost by 
return, a wide range of information -enough for 
anyone! 

His second point, that the designs ,so far pub- 
lished are for the wrong class of reader is likewise, 
in my opinion, quite invalid. A quick glance through 
past issues of P.W. and other radio and sound 
magazines will show that the designs published 
so far include a tremendous siariety of equipment, 
even down to a transistorised tape recorder/ampli- 
fier. Tone control circuits have been quite widely 
described in various magazines and papers -if 
D. J. L. cares to do a bit of " digging " for them, 
which may or may not be necessary; likewise 
" mid " or " Hi -fi " amplifiers. Many transistorised 
miniature radios give better quality of sound than 
do their mains counterparts -even at the 250mW 
level! The public wanted personal portables, and 
now they have them! They were never intended as 
Hi -fi sets. For anything like that you must employ 
larger loudspeakers and more substantial output 
transformers. The average 2 +in -3in. speaker as 
used in respect has a cut -off round about 150c /s 
or so depending upon the make, so you cannot 
expect to have the lower freqviencies reproduced as 
well -hence the rather shrillbut not unpleasant, 
tone of the average miniature. 

One final point. Transistors are certainly not 
treated as toys in industry. One finds them in com- 
puters, guided missiles, servo- mechanisms, com- 
munications equipment, public address and score. 
of other applications, and transistorising has meant. 
in many cases a dramatic reduction in size and 
weight. and reliability under adverse conditions has 
been increased. -P. D. COKER (Exeter). 

PRINTED CIRCUITS 
SIR. -1 had always accepted the common asser- 

tion that the removal of multi -contact 
components from printed circuit boards was im- 
practicable. until I succeeded in removing one as 
the only alternative to throwing the board away. 

I promised to align a friend's printed circuit 
transistor radio. built from. a well -known and 
excellent kit. Finding the mixer -oscillator stage 
dead, I soon found that the oscillator coil carry- 
ing three windings and six pins had`been inserted 
in the board the wrong way round. Throwing the 
set away was clearly out of the question, the coil 
must be removed somehow. 
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dru. 11 z dl 6 51n. 
Cefa 2 Tone Red /White 
with Polka Dot relief. Alter- 
native Blue /Fawn with Polka 
Dot !relief. 

CABINET incl. Motor Board and 7 x 4 in. 
Speaker, ¿1.19.6. Carr. 2/6. 

GARRARD BAI Gram. Unit, 45 r.p.m., 
L2.19.6. Carr. 2/6. 

Record Player 
Bargains 

brand new latest 4 -speed Models-filly 
g teed. 

OLI PLAYERS- B.6.R. (TU9) with 
UL.FI', P.U. 90 / -. Collar° Junior with latest 

OF 6712 Xtal, 90/-: (Jenard TA I(k.2 with 

ODA S 8 c17.1 1. 8. ; 
Garrard 411F Transcription 

AUTO OHAROERS- B.B.R. (UA8), 16.10.6. 
OAR Stereo, 17.19.6; 11.914, 17.19.0; CoWro 
Conquest, 17.19.0; Garrard RC121 /4D 14.2, 
911 gag., caer. 4/6. 

GARRARD BC810 4apeed Autoehanger Model 
with latest features and GC8 Plugln Head only 
10 gm., caer. 4 /6. This model Just released. 

B.M.L -4 -speed Single Player with Auto Stop - 
%tan Dual Turnover Cartridge for Stereo and 
Monaural L.P. and 78- Bargain Huy at 14.19.6. 
car,.:i 16. 

RECORD 
PLAYER 
CABI NETS 
Contemporary 
styled, realise 
covered cabinet in 
two -tone fawn and 
brows, or mottled 

with white polka 
do . Size 184 z 
1343ht. akin.; fitted 
wills all 'commies, 
in {lading battle 
board and anodised 
metal fret. space avail- 
able for all modern amplifiers 
and antochangere, as above, etc. 
Us ut record playçr mounting board 14 x 1310. 
.n plied. Cabinet Prise 18.8.0. Carr. and Ins. 3/8 

2 VALVE, 2 WATT 
AMPLIFIER 

(win stage ECL82 with vol. and neg. feedback. 
Tone controle A.C. 200/260 v. with double -wound 
Mains trans. Complete with knobs, etc., ready 
wired to fit above cabinet, 12.17.6. P. & P. 1-. 
tiin. Speaker and matching tone., 92/ -. P. & P. 1 /0. 

RECORDING TAPE - Special Offer 
Manufacturers fat grade Acetate Tape - 
BRAND NEW-sealed boxes. 

Standard Long /Play 
5m. 600ft. .. 19/. 860ít... .. 19/6 
511n. 860ft. .. 16/6 120010. .. 22/8 
74e. 12001t. .. 21 /- 1600ft. .. 82/6 

Plastie Tapa spools 
3ic., 2/9; stn., 8/ -: Olin., 8/3: 7m., 3/6 

CRT. HTR. ISOLATION 
TRANSFORMERS 

w Improved types, low capacity, small else and 
terminated, A.C. 200/260 v. Secondaries Nil, 

26 %, +50% BOOST, for 2 v., 4 v., 8.3 v., 13.6 v. 
d 13 v. Tubas. EA Type 18/6 each. P. & P. 1/6. 

PORTABLE TRANSISTOR 
Record Player 

BARGAIN OFFER 
* 6v. operation * 4 Latest G.E.C. 

(2E /R Type 800 Batts.) Transistors 

* I watt Push Pull * G d Fidelity 
Output Gram Unit 

Complete 
RECORD PLAYER KIT 
3 UNITS Bargain Price 

£7.19.6 Carr 4/- 

Send for full details now 

REDUCED 
PRICES VALVES GUARANTEED 

1T4 6/- ECH42 10/6 
IRO, 180 716 EC1,80 10/6 
364, 3V4 716 EC1.82 1016 
5Z4 9/6 EF80 SI- 
DAM 9/- EF86 18/6 
DF96 9/- EFOI 6/- 
DK98 9/- E1.41 O/8 
DLO6 0/- ELM 8/6 
EABC80 8/6 EYOI 9/6 
ECF80 0/6 EYS6 10/- 

EZ80 
EZ81 
MU14 
PCC84 
PCF80 
PCL83 
PI.81 
PL82 
PL83 
1725 

7/6 
7/6 
9/- 
9/6 
9/6 

18/8 
12 /6 

10 /0 
12/6 

TRANSISTORS - BVA Ist GRADE 
REDUCED PRICES 

Maeda Mallard GEC 
XA101 14/8 0070 9/6 GET114 19/6 
XA102 16/6 0071 12/8 GET16 12 /6 
XA103 16/- 0(.72 111/- 
1A104 16/- 0C44 23/6 Newmarket 
XB102 10/- OC4a 21 /- "Goldtop" 
XC101 10 /8 0016 49/6 V18/10P 

Germaaiam Diode., OA70 2 /9, GEX34 4/ -, 0D4 2/6 

RE- GUNNED TV TUBES 
New Reduced Prices 

New Heater, Cathode and Gun Assem- 
bly fitted to all tubes. Reconditioned 
virtually as new. Now 12 months' guar- 
antee to highest standards -as used by 
our own Service Dept. 
12ín. LS. 14in. L5.10.0. 17in. L6. 
Mallard and Magda types ex-stock Carr. and ins. 10/-, 
10 /- Part Exchange allowance on your old tobe 
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I WATT 
4-TRANSISTOR AMPLIFIER 

High Quality Unit with Neg. feedback giving 1 watt 
Audio output Into standard 3 ohms Speaker. 

AMPLIFIER KIT -ONLY 58.19.s. Carr. '176. 
Ready Built and Tested, 17/6 extra 
Circuit diagram, full technical apee. and construe.. 
Donal detail. (free with KM 2/6 post free. 

JASON FM TUNER KITS 
STANDARD MODEL (FMT1) as previously eaten. 
sively advertised. Complete Kit 6 gns Set of 4 
spec. valves now only SOi-. 

MODEL (PMTS). Attractively presented deeif 
mounting unit in enclosed Metal Cabinet with 
Built -in Power Supply. Complete Kit V. Set of 6 
spec. valves, 87/6. P. & .I'. 2I6 

LATENT MODEL-ITV2. Switched Band 1-3-3 
AM /FM Unit with AFC. Kit 518.19.8. P. & P. 2/6. 

NEW JASON COIPREEEIIIIYE FM HANDBOOK. 
216. 48 hr. Alignment Service, 7/8; P. & P. 2/8' 

COAX 80 ohm CABLE 
NEW REDUCED PRIOE 

Only 6d. yard. 
Famous manufacturer let grade semi air -spaced 
low lose aeraxial polythene ins Coax }I= diem. 
approx.- -treaded conductor. 
BARGAIN PRICES 20 yd. .. 91- +116 

FOR 40 yda .. 17/6 +8 /- 
SPECIAL LENGTHS 60 yds. 

, 

261- +3 /- 
Coax Plugs, 11 -; Coax Sockets, 1/ -; Couplers. 1/9; 
Cable End Sockets, 1/6; Outlet Boxes, 4/6. 

SPEAKER FRET. -Expanded Bronze anodised 
metal 8 8in., 2 /3; 12 x 8in., 8/ -; 12 x Ille. 4/6: 
12 x 1610., 6/ -; 24 x ills., 9 / -, eta 
TYOAN FRET (Murphy pattern) 12 x 121n., 2. / 
12 x 181a., 8 / -; 12 x 2410 4/.. etc." 

SPEAKERS P.M. 3 ohms 24W. Else, 16/6. 311n: 
Goodman-, 18/6. bin. R. & A., 17/6. Bin. Celestlon 
18 /6. 7 x 4m. Goodman,. 18/6. Bin. Rola, 20 / -. 81n. 
Special Cone Winans, 21/6. 10in. lt. it A., 26 /-. 

THE TOURIST PORTABLE 
TERRIFIC PERFORMANCE REMARKABLE SIZE 

STAGGERING VALUE SIZE ONLY 8 z 64 a 41a, 

Sensitive Dual Ferrite Rod Internal Aerial. Contemporary style 
lightweight Cabinet. Operates from B114 Battery. 88 v. + 14v. 
7/6 extra. 
Maros Cast Kit (B114, Battery nzel 46/- P. & P. 1/6 
Complete Receiver Component Kit 67/6 P. & P. 1/6 
Set 4 miniature valves (96 series) 36/- P. A P. 9d, 
bin, Speaker and 0 /Put Transformer 21/- P. & P. 1/6 
Cabinet, Dial and Knobs, etc. 82/6 P. & P. 2/- 

COMPLETE HIT, POST FREE 16.10.0 

Pert, List and Inetrertfon Booklet, 1/6 (Free e0A FM. 
Later circuitry delayed AVC and A.F. Nee. leedhaek. 
4 valve. Med. and L.W. I.fahtweirht battery Radio. Weight 

with hatter,. 

BULLARD e.2-8" AMPLIFIER 
Quality built to Mallard's specifi- 
cation, with special sectionalised 
0/P Trans. 
Complete kit with front panel only 
28.19.6. P. & P.1/8. 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK 
WRITE NOW FOR FULL BARGAIN LISTS, 3d. 

RADIO COMPONENT 
SPECIALISTS 
70 Brigstock Road, Thornton 

Heath, Surrey 
Phone. THO 2188. Hours 9 o.m. -6 p.m. I p.m. Wed. 
Open all day Saturday. By Thornton Heath Station. 

Terms: C.W.O. 
or C.O.D. post 
and packing up 
to #Ib. 7d.: I lb. 
/Il 3/b. 1 /6f 

5 /b. 2/ -: 1016. 

219 

www.americanradiohistory.com

www.americanradiohistory.com


452 PRACTICAL WIRELESS 

WEYRAD 
September, 1960 

COILS AND TRANSFORMERS FOR A 
2 -WAVE TRANSISTOR SUPERHET WITH 

PRINTED CIRCUIT AND FERRITE ROD AERIAL 
LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6 in. rod, 7/16 in. diameter, connections to 
6 -Tag Ring, 208 pF tuning ... ... ... 12/6 
OSCILLATOR COIL P50 /IAC 
Medium wave in screening con. For 176 pF 
tuning condenser ... ... ... ... ... 5/4 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 
11/16 in. diameter by 3/4 in. high ... ... 5/7 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 ... ... .. .. 6 /- 
DRIVER TRANSFORMER -LFDT2 
Upright mounting with six connecting tags- 

in. x in. x It in. ... 9(6 
PRINTED CIRCUIT -PCA1 

Size 234 in. x 8Iá in. Ready drilled and printed with component positions 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 

Constructor's Booklet with full details, 2/-. 

WEYMOUTH RADIO MANUFACTURING CO., 
CRESCENT STREET, WEYMOUTH, DORSET 

LTD. 

JACKSON 
the big name in PRECISION components 

Precision built radio components are 

an important contribution to the 

radio and communications industry. 
Be sure of the best and buy 

Jackson Precision Built Components. 

AM.M 
Gang 
Condense 
Type 5320 

JACKSON BROS. LONDON) LTD. 
KINGSWAY -WADDON, SURREY 
Phone: Croydon 2754 -5 Gramst Waffico, Sou phone, London 

G1AK; This Month's Bargains 
VARIABLE CONDENSERS 

All Brass with Ceramic End Plates and Ball Race Bearings. 
50 pf., 519; 100 pf., 616; 160 pf., 7/6; 250 pf., 8,6 and 
300 pl., 9/6. P. & P. I /6. Designed for the S.W. constructor. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K35B Telcon (round) 1/6 per yard. Post on above 
feeder and cable 1/6 any length. 
COPPER WIRE. 14 G., H/D 140ft. 17 / -; 70ft. 8/6. P. & P. 2/-. 
Other lengths pro rota. Stranded 7/25, 140ft. 10/ -; 70ft. 51-, 
P. & P. 2/ -. 
RIBBED GLASS. Sin. aerial insulators, 1/6 each or 6 for 7/6. 
P. & P. 1/6. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. 9d. each 
or 81- dozen. P. & P. 2/ -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
I/S each or 3 for 4/-. P. & P. 1/6. 
2 METRE BEAM S ELEMENT W.S. YAGI. Complete in 
box with I x 21in. mast head bracket. PRICE 49/-. P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 1/8 per yard, P. & P. 116. 50 ohm, 300 watt coax, very low 
loss, 1,6 yd. or 20 yds. 27/6, P. & P. 1'9. 
HEADPHONES H.R. TYPE. 4,000 ohms., very sensitive. 
ONLY 12/6 pr. P. & P. 1/6. C.L.R. Type (low res.), 8/6. 
P. & P. 1'6. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mcls. in 3 

switched bands, marked on scale. Complete with indicator 
bulb. A MUST for any Ham shack. ONLY 19/6, post free. 
ROTARY CONVERTERS. 6 v. input, 250 v., 125 mA 
output. ONLY 17/6. P. & P. 3 ;.. 12 v. 490 v. 65 mA, 17,6. 
P. & P. 3/.. Also 12 v. D.C. MINIATURE, output, 360 v., 30 mA 
cont. or 310 v. 70 mA intermittent rating. 12,6 each or 22'. for 
2. P. & P. 2' -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. tinder LI please) (By return Service) 

www.americanradiohistory.com

www.americanradiohistory.com


i 

, September, 1960 PRACTICAL WIRELESS 453 

finally adopted the following method: -a small 
sc wdriver was inserted between the coil base and 
th board, and the two pins between which this 
w ge was placed were bridged on the other side 
of the board by the bit of a 25 watt iron. As the 
so der on the pins melted it was found possible to 
le er them a little way out of the board with the 
sc ewdriver, and the solder was allowed to cool 
w' h the pins in this position. The other two pairs 
of pins were then treated in the same way, using a 
b t lever, since other components were in the way 
o the screwdriver. 

n this way the coil was moved a little way out 
o the board, and was finally removed after this 
'tr atment had been repeated three or four times. 
T e whole operation took about 15 minutes. 

I fully expected the coil connections to be 
d maged by the repeated heating, and was worried 
t at the foil might lift from the board. In fact 
n ither of these things occurred, and the resoldering 
o the coil the correct way round cured the original 
t uble, and when the alignment was completed I 

c nsidered that the set was the best portable radio 
I had ever heard. 

Can it be that printed circuits and miniature 
components are much more robust than we have 
b-en led to believe? 

I hope that this account may be helpful to others 
ho find themselves in a similar predicament, and 
ho are not keen on throwing a printed circuit 

.oard away because of one so- easily -made mistake. 
D. M. PANE (Norwich). 

COIL WINDING 
IR; I follow with extreme enthusiasm the 

articles in which coil windings for valve 
ceivers are given for the reader who likes to 

muse himself winding his own coils. However I 
ave never come across a medium wave aerial and 
node coil such as used in modern T.R.F. 
eceivers described. 
I would be much obliged if any of your readers 

an give me hints or any information how to wind 
uch coils for use with twin gang 0.0005 tuning 
ondensers.-J. CoNsIGLIo (31 Lytton Street, Glen - 
oy, W9, Australia). 

TRANSISTOR REFLEX RECEIVER 
IR, -I would like to apologise for the error that 

occurred in the February instalment of " A 
ransistor Reflex Receiver." The number of turns 

or L1, which should have been 43, appeared in 
print as 33. 

Some readers in strong reception areas have 
written to express difficulty in winding L2 in this 
receiver so as to give the exact degree of sensitivity 
required. The following technique has been found 
to simplify this part of the construction. 

Prepare a sleeve of thin card to fit the ferrite 
rod so that it will slide along freely. This should 
be half the length of the rod used. Wind 30 turns 
evenly along the whole length of this sleeve in an 
open spiral. Secure both ends of the coil by 
adhesive or other means. Place the tip of the coil 
over the end of the rod and move the sleeve on 
gradually while testing for results. 

When the correct degree of sensitivity is reached, 
the sleeve should be secured at that point with 
Sellotape, whether it is fully on the rod or partly 
off it. 

This method will save much - time. -D. 13. Parr 
(Nottingham). 

GRID DIP OSCILLATOR 
SIR, -Some queries have arisen about the Grid 

Dip Oscillator published in the August 1960 
issue of " P.W." 

I have already received a letter from a Scottish 
reader keen to build the G.D.O. but he had doubts 
about the diameter of the formers. These are 
Aladdin 0 Sin. diameter. 

Also I noticed an inadvertent error in the Coil 
Table. The frequency range of the VHF loop was 
marked " 20- 17Mc /s" This should of course have 
read " 95- 170Mc /s " (as indicated on the scale in 
Fig. 4).-K. SMITH (G3JIX). 

INTERFERENCE 
SIR, -I see my letter published in the March issue 

has caused some comments. 
As regards Mr. Hutchins, I am well aware of 

International Frequency allocations, but how many 
countries have kept to them? 

I have perhaps overdone the interference caused 
by morse. A lot depends on the Rx and local con- 
ditions as we all know. I notice Mr. Hutchins has 
nothing better to offer, unlike Mr. Hallahar who 
suggests the system of SSB. The whole fact of the 
matter of course, is that the medium waveband is 
too small. There will have to be some very, 
very big changes soon. -M. REYNOLDS (Nailsea). 

19 SET 
SIR, -There seems to be some confusion as to the 

various forms of W/S No. 19. I show some of 
the different forms below. 

WIS 19 Mk 2. 
The common one on the market. Fitted with 

P/B " NETT " button, NO RF gain, one -speed 
tuning, frequency drift not satisfactory: 

WIS 19 Mk 3 (British). 
Fitted ,with R.F. gain, switched "NETT," 2 -speed 

slow motion tune, ` A " on /off instead of " A only- 
All," Het. tone control 3,000- 0- 3,000c /s, C.W. filter 
in A.F. amp, less frequency drift, bias is different, 
spurious radiations less in TX, better R.F. coils, 
local oscillator circuitry altered. If used with 12V 
P.U. battery saving is greater than Mk 2. 

WIS 19 Mk 3 (Canadian). 
Same as British Mk 3 but fitted with " Flick 

Adjustment Control," even greater saving of bat- 
tery but smoothing not as good as British Mk 3. 

One word of warning, do not slacken off the 
flick screws, which are situated on both the " A 
Tune " and " PA Tune," more than } a turn as 
these screws are very difficult indeed to put back 
into position if they are removed. - J. HEWSON 
(Chalfont -St.- Giles). 

INFORMATION WANTED 
SIR, -Could any reader please supply 2 Lissen 

PTZA ' battery valves? I believe they were 
used in many Lissen Q.P.P. circuits including the 
' Skyscraper 4 '. I would be grateful to hear from 
anybody willing to dispose of 1 or mot. of these 
valves. -K. Musctrrr (5 Tilbury Road, East Ham. 
London E.6.). 
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HOLIDAYS 

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS September, 1960 

RECEIVERS & COMPONENTS 
r continued) RECULVER LODGE (PW), Beltinge, Kent. Sea. Country. Late holidays. Licensed. 

MISCELLANEOUS 

YOU READ MUSIC ?- 
Then how about making yourself an 
electronic organ? Constructional data availble -full circuits, drawings and 
pneottees. 

It has 5 octaves, 2 manuals and 
With its vari variable attack you can play 
Classics and Swing. 

detaills to C. for free 
20, Maude Street. Darlington, Durham. 

SOUND RECORDINGS 
TAPE /DISC /TAPE transfer, 1.800ft. American LP tape, 36/- p.f. UNIMIXER 
Mixing Units for quality. SOUND 
NEWS. 10, Clifford St., London, W.I. 

RECEIVERS & COMPONENTS 

POWER IN PACKETS -Owing to a stupendous " buy " we offer the fol- 
lowing at greatly reduced prices. 
W. 1649 Wavemeter /Oscillator with atten. and inst. book 22/8 each. 426a 
(6Xtal) control units (all handy Xtals for model control) 22/0 each. Sim- ilar with 1 Xtal 14/8 all new. Crated 
CV 1397 VCR tubes 0/8. 90 x 14V 
H.D. Hts 10/6. 90 x 74V 7/8. 14V 
heavy duty 2/3 each. Assorted files 
16/8 doz. C.W. 4 sec interval timers 
10/-. We regret NO " 18 " set Hts. in 
stock. All items above are IN- 
CLUSIVE of p. and p. All orders 
dealt with in strict rotation so hurry 
before stocks run out. DIGGINS, 129/ 
133, Radnor Street, Bulme, Man. 15. 

TRANSISTORS: 0C45 10/8, 0078 and 
00780 11/8, equivalents for 0072 8/6, 
0C44 12/6 0071 5 /8. S.A.E. for 
enquiries. D. B. CARTER (ELEC- 
TRONICS) 147 Ladypool Rd., Spark - 
brook, Birmingham 12. 

RATES: 5r8 per line or part thereof, average five words to line, minimum t lines. Box No. t - extra. Advertisements must be prepaid and addressed to Advertisement Manager, "Practical Wireless,' 
Tower House, Southampton St.. 

London W.C,X. 

" WEYRAD rr TRANSISTOR 
RECEIVER 

COMPLETE KIT -LONG & MEDIUM - WAVE, PUSH -PULL O.P. .. 28.17.8 CONSTRUCTORS BOOKLET 
Send S.A.E. for Shopping List, 

WESTHAM RADIO SUPPLIES 
Rear of 176, Abbotsbury Road 

WEYMOUTH, DORSET 

BENDIX RECEIVERS RA -10. 4 -band superhet. 150kc /s- 1OMe /s. 8 valves: 
6SK7 -RF; 6K8- Mixer; 2- 6SK7 -IF: 8R7- sec. det: 6C5 -BFO; 6K6 -OP; 6H6 -noise lim. Built -in P.U. 24V. Clean. Size 
6 ;1n. x 15 #in. Easily converted to mains as described on p. 453 Sept 
1957 " P.W. " £4, p.p. 10 / -. E.W.S. 
CO., 69, Church Road, Moseley, Birmingham 13. 

GUARANTEED VALVES from Od. Lists 3d. HAMILTON RADIO (W 1, 
237. Sedlescombe Road N., Hastings. 
SPEAKER REPAIRS, Cones /Fieldls fitted. Clock Coils Wound. L.S. REPAIRS. Pluckley, Ashford. Kent 
RESISTORS. -100 new, wire ended assorted, all types, 7/8 box. post free. COOK'S OF BEDFORD, 29. St. Mary's St.. Bedford. 

75 CONDENSERS, Electronics, paper. silver mica. etc., plus 10 valves, plus 
switches. knobs and host of useful articles. Government and manufac- turers' surplus, worth £££'s all for £1, p.p. 2/ -. Lorenz Electrostatic con- denser tweeter speakers, frequency response 8000- 20.000cps, 7/ -, p.p. 6d. 
Car Aerials. chrome on brass. tele- scopic, 3 rod with lead and plug, 
single hole fixing, 27/8. p.p. 1/ -. 
SOUND VISION. Anchor Street. 
Chelmsford. 

TRANSISTORS, Red Spot 3/9, White Spot 4/11, post 6d. All new and guaranteed. EDDY'S, 116, Alf reton Road, Nottingham. 

MULLARD TUBES, reclaimed, 6 months' guarantee. 91n., 301 -, 12- 14in.. 
50 /0, 17in. 79/8, All pictures tested. FITTED FREE. Picture shown to callers. Other makes types. cheap. Salvaged spares for modern and 
obsolete sets. Prices from: Lot 17/6, POT 7/8, Osc. Tr. 8/ -, Mains tr. 
10 /,. Valves. 1.000 types in stock. 
EF9I. EB91. 6J5 2/8. EF80, 1OF1, 
EF42, 3/8. Save money. Send a 
S.A.E. with enquiries or for free list. 
" ST. JOHN'S RADIO " 156, John's 
Hill. S.W. 11. (BAT9838I. 

" I4EATHKITS " can now be seen In 
London and purchased on easy terms. 
Ftee brochure. DIRECT TV REPLACE- 
MENTS . LTD., Dept. PW /5/8, 138 
Lewisham Way, S.E.14. Tideway 6666. 

FM -AM STEREO 
Radiogram chassis -CBS 
Paired output 6 watts Plain or 
Stereo Records. A hand -built 
quality unit with two speaker 

ONLY £20. 
BEL SOUND PRODUCTS CO.,. Marlborough Tard, London, N,It. 

ARC. 5078. 

THROAT MICROPHONES, new water- 
proof model. 5/8. Headphone sets, 
L.R. complete with breast microphone, 
18/9. Single earpiece receivers, suit- 
able for Crystal sets. 7/8; Valves 
5Z4G; MVS /Pen B. 10/; 6K7; 1S5 
IT4, 8 /8; 6V60. VU39A. 7/8; EF50 
VU111; 3/8. All goods post paid 
AMATEURS PARADISE, 155, Humber - 
stone Road, Leicester. 

RECLAIMED VALVES, tested and 
perfect; huge stocks; all one price, 
5/- plus 6d. postage each. Delivery 
by return. LEWIS. 46. Woodford Ave.. 
Ilford, Essex 

KINGSLAND 
ELECTRONIC COMPONENTS 

Stupendous Offers 

Insulated Radio Pliers, Screwdriver, Bench 
Vice, 4 Asstd. 3ft. Screened Leads, 10/ -, 
P. & P. 1/9. 
Set of 4 -Piece Two-way Screwdrivers in 
case. AU Metal Plane. Junior Hacksaw, 
10 /6. D. & D. 1/9. 
BARGAIN PACK. Pair Throat Micro- 
phones, 150 Assorted Screws, 2ft. 210. 
Screened Lead with socket, one 5 Henry 
200 mA Choke, 3 Electrolytic Condensers, 
6 nobs, 3 Toggle Switches, 6 Octale Valve 
Bases, 1 Waveband Switch, 6 Coax. Plugs, 
6 Assorted Coils, 6 Cartridge Fuses, 6 Potentiometers, 8 W.W. Multipliers, Fes- 
toon Lamp and Holder. Coll of Wire, 15/8. 
P. & D. 3/8. 
New 115 v. Relay's 15 amp., 7/8, p. & p. 2/8. 
Instrument Rectifiers with Circuits, 5 /6. 
6 v. or 12 v. Vibrators, 2/8 each. D. & p. 1 / -. 
6 Assorted Droppers, 5 / -. 
Loaded Chassis. 7/8 and 5 / -. p. & p. 4/8. 
Mike and Pick -up Transformers. Ideal for 
Baby Alarms, 4/8. p. & p. 1/-. 
100 Assorted Condensers or Resistances or 
50 50, 5 / -. p. & p. 1/9. 
New headphones, low impedance, Ideal for crystal setwtc., 4/6. p. is D. 1R1, 
8 Assorted Potentiometer 5/ -, p. & p. 1/6. 
182 KINGSLAND RD., SHOREDITCH, 

E.X. Tel.: SHO 6572. Sorry, U.S. only. 

Preeleba Infinitely Variable Speed Gearboxes, 0 to 
6000 r.p.m. driven by ' h.p. 230v. A.C. motor 48 
(10/ -). American Amplifiera, Mike Input 2 z '1000 
ohm output 24v. input uses I -125J7 and 2 -f /V6, 
7 x 3 x Sias., 12/8 (less valves) (2/6). Harman Belays, 
8PDT 7000 ohms 3 amp contacte, 12/6 (1 /6). Metal 
&settlers, '14v. 12.. So /- (3/6). 8tt P.O. Reeks. angle 
Don sides 19in. wide, 86/- (10 /.). 8.46 Communica- 
tions Receivers 1.4 to 15.0Mc /s continuous 230v. A. 
C. input built -lo speaker: e valves, 812.10.0 (10/ -1. 
B.47, same as above only 15 to 500 ices. and 10 valves, 
19.10.0. B.C.010 Whip Aerials, 4 sections, 12ft. In 
canvas holdall, 601- (5/ -). Heavy [mutated Bracket 
Mounts tar above 26/- (5 / -). BC-859 Transmitter 
Receivers crystal controlled 14 valves (lees crystals 
and valves) 56/- (10/ -1. 80.869 Power Supply Units, 
vibrator type for attachment to Tx Ito 4v. or 12v. 
input (less vibrator). 25/. (10 / -). B0.859 Battery Box 
for attaching to Tx Rx for .man pack use, 7/6 (5 / -). 
50 watt Power Amplifiers rack mounting, 230v. A.c. 
input (1 -MR4, 2- PX -25, 1 -1/50) with v/c and 
meter, less valves sS /. (35/ -l. AYO Tenable Geiger 
Counters for Beta or Gamma Ray detection, new 
lees batteries 618.30.0 (101.1. Laboratory Mains 
Filter Units removes mains borne Interference, 10 /- 
(2/6). 

I40 PAGE LIST OF OVER 1000 ITEMS IN 
STOCK AVAILABLE -KEEP ONE BY YOU I 

Atterloan Operators Tables, black crackle, 36 x2'1 x 
34 /a. jack boxes and switches under, ideal for many 

res. 65/- (1111 -) Germanium Diodes, GEX 35, 45. 55 
or 66, all 2/6 each (paid). Eli/Ott 0 /IM /a moving coil 
meters, 2000 o.p.e. 8 }in. dia. Power Units. 1260v. 
200mA smoothed from 200/350v. A.C.. 1 cwt. 96 (£11. 
Amount la brackets i= carriage England and Wales. 

We have large quantities of "Bits and Pieces" 
that we ¡Minot list- please let us have your 
'nutrias. we can probably help -everyone 

answered 

P. HARRIS, ORGANFORD, DORSET 

A Nir K 11T 
We offer the best bargains: 
U.S.A. Tranx-Reer. BC -788. A smart chassis with the following: 9-B70 atilph, 3-B7G ceramic (with screens), 2-Int. octal car., 7 -IFT 30 mc., 2 -Fuses and holders, 
Trimming screwdriver, 3- Lecher Lines 
450 me.. 14-tag buts., approx. 48 resistors and 
48 condensers, Hi -cycle power pack, RF chokes, colis, etc. New condition. Less valves. Worth 35/ , Our Price only 7/8 each. 
post 3/6. 
Prismatic Binoculars. By Karl Swartz, 
8 x 26. Bloomed lens. Wt. 16 oz. New. No 
case. Our special price 27.19.8 only. VHF Weer. BC-124. With valves. 32/8 each, carr. 5 / -. 
VHF Trans. BC-HI. With valves, 32/8 each, carr. 5/ -. See last month's advert for details. 
BC -624, BC -425. With case, etc., 85/ -, carr. 
7/6. 
Mike Transi. 100-1 screened. New, 3/6, post . 

Seleni9dum Rectifier. 500 v. 30 ma. } w.. 
2/ -, post 9d. 
AE Masts, Telescopic. 7ft. 5in., 3/8 each. 
post 1 /,. 
AF Transformers, 1 -200 ohm, L- each. 
post lld. 
Periscope Prisms. 3/- Tpair, post 1/9. 
Chokes, 10H., 60 ma., 1.000 ohm, 2 / -, post 
1/6. 
Carb.'Mikes. 31 -, post 1 /6. Single LR Phones. gr -. post 1/3. SCSI. 64., post 8d. Motors, 6 v., 6 / -, post 6d. 2C34. 8 1-, post 6d. 
Small Magnets. 2'6 doz., post ad. Large 
SPEW. 9/ -, post free. Thermal Delay Relays. 6 v., 2!- each, post 9d. 
Mall Order (Mainland) only. C.W.O. only. Send stamped addressed envelope for lists. 

XS ASHFIELD PLACE, OTLEY, YORKS. 
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FOR SALE 

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 

LOUDSPEAKERS lin. x 4in. 7/8; 
7 G; Sie. 10 -; Large stocks valves - 
transistor components and kits -Lists 
available. H.R. MAIL ORDER, 16, 
Regent Parade, Harrogate. 

ELECTRONIC ORGAN, amateur built, 
for sale, requires completion - 7, 
Denton Ave, Leeds 8. Tel.: 663131. 

BLANK CHASSIS 
MADE TO ORDER 
SAME DAY SERVICE 

Metalwork Dept. 
t H. L. SMITH & CO. LTD. 

207 -200 Edgware Road, London, W.2. 
PAD. 58!1.7505. 

KITS, built complete. Details: 6, 
Hooker Rd., Heartsease, Norwich, Nfk. 

AMERICAN MAGAZINES. Year's sub- 
scription Electronics World ' 43/ -; 
' Radio Electronics' 38/3; ' Audio' 
35!.. Specimens 5/. each. Full cata- 
logue free. WILLEN LTD. (Dept. 40), 
9, Drapers Gardens, London, E.0.2. 

ORGAN, ELECTRONIC. 7- Octave 
Polyphonic. 28 Stops. Twin Reflex 
Horn. Requires completion, polish- 
ing, testing, tuning. Full information. 
£350. Lynwood. Ashhurst Close, 
Goring -by -Sea, Sussex. 

sin. P.M. Speaker, 5/9. Slightly repaired. 
Ilke new. 2,5 ohms, with O.P. trans. 7 /.. 
P. & P. 2/9. 
Elliptical Speakers,15 /9.. 7 x 411, or 8 x Sin. 
Brand new. Ideal for Record Player 
Cabinets. Post & Packing. 210. 

Sin. P.M. SPeafrer. 12/6. Brand new. 3 ohm 
speech coil. Flux density 8,500 gaula. 
Packing and Ins. 2/3. 

P.P. COMPONENTS LTD. 
Ill ILFORD LANE, ILFORD, ESSEX 
.Mail Order Only. Stamp for FREE Catalogue. 

FOR SALE -Decca Broadcast Receiver 
in steel cabinet. AC /DC Long and 
Medium Waves, Band spread tuning 
on 25. 31 and 41 meter bands. R.F. 
stage and push -pull output. Offers to: 
Workshops Superintendent. Trinity 
House Workshops, Orchard Place. 
B:ackwall. E.14. 

2,000 COMPONENT BOXES encü with 
10 adjustable compartments 2in. x 
1_:ín. x Llin. and press on lid. Ideal 
for nuts, screws. etc. 3/11 ea. 6 for 
£1, post free.. JERVIS, 16. Manor 
Road. Brampton, Chesterfield. 

100 BAYS of brand new adjustable 
steel shelving. 721n. high x 34in. wide 
x 12ín. deep. stove enamelled. dark 
green, sent unassembled. six -shelf 
bay. £3/181 -. Sample delivered free. 
quantity discounts. N. C. BROWN 
LTD., Eagle Steelworks. Heywood. 
Lancs. Tel.: 69018. 

CAR RADIO 
COMPONENTS 
Complete 8 Gns. 
Including Aerial, 
Speaker,Illuminated 
Tuning Dial, etc. 
NOTHING ELSE TO 
BUY. Easily assembled. Demonstra- 
tions Daily. WRITE for appointment 
and Full details to: FAIRER, ¡Dri. Pw) 
7 Eldon Avenue, Shirley, Croydon. 

FOR SALE 
tcontin Urti 

SPECIAL 
OFFER 

in Stereogram 
Equipment and 
Cabinets. 

Write for Lists. 
A. L. Stamford 
Ltd. (Dept. E,29) 

84/86198 Weymouth 
Terrace. 

Hackney Road, 
London E.2. 

WANTED 

WANTED, Service Sheets. No 
quantity too large. Highest prices 
paid. SULTAN RADIO. 29, Church 
Road, Tunbridge Wells. Kent. 

Micro switches and fractional geared 
motors, also I horse, 230 volt motors. 

State price and quantity available. 

MILLS NOVELTY CO. LTD. 

Weir Mills, Manchester Road, 
Mossley, 

Lancashire. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers. 
Components. Test Instruments. etc. 
R.H.S., 155, Swan Arcade, Bradford 1. 

BEST price paid by return for 
new Valves and equipment. STAN 
WILLEi-1LS, 43, Spon Lane, West 
Bromwich. Staffs. Tel.: WES 2392. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, 7. 

SERVICE SHEETS 

SERVICE SHEETS. - We have the 
largest stock of Radio and TV Sheets 
in the country for sale at 4/. ea. Why 
tolerate delay in obtaining your sup- 
plies when we will dispatch by return? 
1960 Radio and Television Service 
Sheet List Now Ready. 1/ -. Also 
Manuals for sale and 'hire. List 9d. 
S.A.E. please. Misil orders only. S.P. 
DISTRIBUTORS, 11. Old Bond Street. 
London W.I. 

SERVICE SHEETS. Largest stock 
Radio and Television Sheets north 
London. 4/- each with S.A.E. 
State make and model No. Circuit 
Diagrams only 2/8. Also Manuals for 
sale and hire Radios over 20 years 
our speciality All enquiries S.A E. 
please. WYNDSOR TELEVISION. St 
Albans Road. Barnet. Herts. 

SERVICE SHEETS, -Huge stock at 
4/. ea List 1/ -. Immediate delivery. 
GLOBE SUPPLIES. 33. Fairfield Close. 
Sidcup. Kent. 

SERVICE SHEETS for sale. all types 
from 1/.. Free fault- finding guide 
with all service sheets. 100 TV Ser- 
vice Sheets covering 330 popular 
models. 18/6 Radio. TV. Electronic. 
Books: s.a.e. lists /enquiries. HAMIL- 
TON RADIO (W). 237. Sedlescombe 
Road N.. Hastings. 

SERVICE SHEETS 
(continued! 

455 

SERVICE SHEETS. Radio, TV. 
5.000 models. Lists 1/-, S.A.E. 
enquiries. TELRAY. 11, Maudland 
Bk., Preston. 

SERVICE SHEETS, T.V. 4/. ea. Radio 
3/. ea. List 1/.. All orders dlspatdhed 
on day received. C.O.D. if required 
Also Manuals for sale and hire. Mail 
orders only. SULTAN RADIO. 29 
Church Road. Tunbridge Wells. Kent 

FAULTFINDER FILES, showing coin 
mon faults that each receiver is 
prone to, and Miller useful sere :c:nc 
information, 2/. ea. List 9d.. ,liis 
postage. S.P. DISTRIBUTORS l'. 
Old Bond Street. London. W I 

SERVICE SHEETS 
RADIO and Television 
Over 100,000. S.A.E. for List. 

Large stock of obsolete Radio and 
Television Valves. 

JOHN GILBERT RADIO 
20, Extension 

Shepherd's Bush Market, London, W.12 
SHE 3052 

SITUATIONS VACANT 

TV AND RADIO, A.M.Brit.I.R.E., 
City and Guilds. R.T.E.B. Cert., 
etc., on " No pass -no fee " terms. 
Over 95% successes. For details of 
Exams and Courses (including 
practical apparatus) in all branches 
of Radio, TV and Electronics. write 
for 148-page handbook, free. B.I.E.T. 

(Dept 
2420), 29, Wright's Lane. 

LICENSED Radio Engineers and 
Mechanics required for aircraft 
maintenance and installation work 
in U.K. Apply -Chief Engineer. 
DAN -AIR ENGINIEERING LTD.. 
Lasham Airfield. Nr. Alton, Hants. 
(Tel.: Herriard 282/3). 

A.M.I.Meoh.E., A.M.BrIt1.R.E., City 
and Guilds, O.C.E., etc., bring high 
play and security. " No past -no 
fee' terms. Over 95% successes 
For details of exams and courses in 
all branches of Engineering. Build. 
ing, Electronics. etc., write for 148 - 
page handbook, free. B.I.E.T. (Dept 
242B). London. W.8. 

RADIO AND TV SERVICING, all 
aspects from basic principles. Guar- 
anteed coaching for City and Guilds. 
R.T.E.B. Cert., Brit. I.R.E., etc. Study 
at home under highly qualified tutors. 

No books to buy. Write for FREE 
Prospectus. stating subject to:- 
I.C.S., Intertext House. Parkgate Rd.. 
(Dept. 541A). London. S.W.11. 

CITY AND GUILDS (Electrical. 
etc.), on " No pass -no fee" terms. 
Over 95% successes. For details of 
Electrical Engineering, Applied 
Electronics. Automation, etc., Bend 
for our 148 -page handbook. free and 
post free. B.LE.T. (Dept, 242aí. 

29. Wright's Lane. London. W.S. 

HANDICRAFTS 

JEWELLERY SIMPLY MADE. Cata- 
logue Free. Brooches, Ear -clips, Rings. 
Marcasite. WEBBS HANDICRAFTS. 
46. Burnway. Hornchurch, Essex. 

(continued - on next page) 
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EDUCATIONAL EDUCATIONAL 
(continues) 

PLYMOUTH & DEVONPORT 
TECHNICAL COLLEGE 

TAVISTOCK ROAD, PLYMOUTH 
Principal: 

E. BAILEY B.Sc., F.R.I.C., A.M.I.Chem.E. RADIO OFFICERS' COURSES (full -time) start in September, 1000, for P.M.O. Certifi- 
fleeces and M.O.T. Radar Maintenance 
Certificate. Applications should be made early to the Principal, giving particulars of orevious education. 

Clerk to the Governors. 

LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and interesting way. Construction, ser- vicing and fault finding on equip- 
ment made easy for the first time! 
No previous experience needed. No 
mathematics used. Free brochure from: Dept. 11 P.W., RADIO - 
STRUCTOR, 40, Russell St., Reading, 
Berks. 

City and County of Bristol 
Education Committee 

BRISTOL TECHNICAL COLLEGE 
Principal: E. POOLE 

B.Sc.(Eng.), M LMech.E., M.LProd.E. 
SCHOOL OF NAVIGATION AND 

SCHOOL OF MARINE RADIO & RADAR 
Head of School: H. C. PUZEY, Extra Master 

The fohowinp courses are available: 
3-4 months' preparatory courses leading to certificates of Competency as Master, 1st Mate and 2nd Mate, F.G., and Master and Mate, H.T. (Entry at any time.) 
One year's Pre -Sea Training Course for prospective M.N. Cadets. (Entry in September of each year.) 
Courses for Marine Radio Officers leading to 1st and 2nd Class P.M.G. Certificates 
also a 12- weeks' course for M.O.T. Radar Maintenance Certificate. (Entry in January, April, May and September.) 

For further particulars apply to The Registrar, Bristol Technical College, Ashley Down. Bristol, 7. 

INCORPORATED Practical Radio Engineers home study courses of radio and TV engineering are recog- nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. Syllabus of Instructional Text is free. 
The " Practical Radio Engineer " journal, sample copy 2 / -, 6,000 Align- ment Peaks for Superhers, 5 /0. Membership and Entry Conditions booklet, 1 / -, all post free from the SECRETARY, I.P.R.E., 20. Fairfield 
Road. London, N.8. 

,IlVM 111/' 
LEARN 

RADIO & TV 
SERVICING and 
ELECTRONICS 

and how to make and build your own 
equipment -using an exciting new 
practical apparatus course. Ideal for 
starting your own business or as a fascinating hobby. 
FREE Brochure, without obligation, 
RADIOSTRUCTOR Dail 

READING, BERKS. 
Britain's leading radio training 

organisation 

WIRELESS. See the world as a 
Radio Officer In the Merchant Navy; 
short training period; low fees; 
scholarships. etc., available. Board- 
ing and Day students. Stamp for 
PROSPECTUS WIRELESS COLLEGE, 
Colwyn Bay. 

"HOW AND WHY" of Radio and 
Electronics made easy by a new, non - 
maths, Practical Way. Postal instruc- 
tion based on hosts of experiments 
and equipment building carried out at 
home. New Courses bring enjoyment 
as well as knowledge of this fascinat- 
ing subject. FREE Brochure from: 
Dept. P.W. 12, RADIOSTRUCTOR. 40. 
Russell Street. Reading, Berks. 

STUDY 
Radio 

Television 
& Electronics 

with the world's largest home study 
organisation. Brit. I.R.E.; City & 
Guilds; R.T.E.B., etc. Also Practical 
Courses with equipment. No books 
to buy. 

Write for FREE prospectus 
stating subject to 

LC.S. 
lntertext House, Parkgate Road 

(Dept. 341) London, S.W,11. 

/ / SHORT -WAVE AV EQUIPMENT 
AND 

SHORT WAVE KITS 
Famous ror over 25 years for 
S.W. Receivers and Kits of Quality. 
H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for the amateur constructor. Over 10,000 
satisfied customers -including Tech- nical Colleges, Hospitals, Publio 
Schools, Hams, etc. 
Improved designs with Denoo coils : 

One -valve Kit, Model "C." Price 25/- Two -valve Kit, Model "E." Price 50/- 
New Addition : Model "K." 
Super sensitive ' All Dry " Receiver. 
Special incl. price, Complete Kit, 77, -. 
All kits complete with all components. 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send for 
descriptive catalogue and order form. 

rPOST THIS COUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. TH). 11, Old Bond Street, 

London. W,1. 
Please send me FREE and without 
Obligation your 1960 literature. 

NAME 

J 

SEMICONDUCTORS 

AUDIO AMPLIFIER 
AND RADIO 

APPLICATION REPORTS 

ts0 mW 

S00mW 

IW 

1W 

3W 

Class B push -pull using 
GET114 transistors opera- 
ting from a 6V supply 
(SAR 5), 

Class B push -pull trans - 
formerless output stage using 
GET114 transistors opera- 
ting from a 9V supply 
(SAR 6). 

Class B push -pull using 
GET114 transistors opera- 
ting from a 6V supply 
(SAR 7), 

Class B push -pull trans - 
formerless output stage using 
GET114 transistors opera- 
ting 
(SAR 

from a 9V supply 

Class B push -pull using 
GETI14 or GETI15 tran- 
sistors operating from a 6V 
supply (SAR 10). 

Class B push -pull trans - 
formerless output stage using 
GET114 or GETI15 tran- 
sistors operating from a 12V 
supply (SAR 2). 

Class B push -pull using 
GETI16 transistors opera- 
ting from a 12V supply 
(SAR 11). 

Class B push -pull trans - 
formerless output stage using 
GETI15 transistors opera- 
ting from a 12V supply 
(SAR 12). 

RADIO RECEIVER 
6- transistor superhet operating 
from a 9V supply (SAR 13). 

For copies of any of these Semiconductor 
Application Reports (SAR's) or for in- 
formation on the wide range of G.E.0 
transistors please write to: 

THE GENERAL ELECTRIC 

COMPANY LIMITED 

Semiconductor Division 
School Street, Hazel Grove, 
Stockport, Cheshire. 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1960 PRACTICAL WIRELESS 457 

RADIO CLEARANCE LTD. 27 Tottenham Court Rd., London,W.I 
The Oldest Component Specialists in the trade 

ELECTROLYTIC CONDENSERS -WE HOLD THE LARGEST STOCK OF ELECTROLYTIC'S IN ENGLAND 
Abbnelailous: C. PHD mounting'ag code. P. Prong nmuntlna. 1. Tag ended. B. Sleeved. W. Wire ended. 

M. Moulded with air end,. 

TRADP ENQUIRIES INVITED 

Telephone: MUSEUM 9188. EST. 30 YRS. 

PC. Printed Circuit. R. Reverelbk polarity. 

SI NG LES 
(lapsed 

1 

20 

2200 

20 
Ils 

25 
25 
26 
86 
00 
82 
40 
40 
50 
50 
50 
50 
50 
80 
0o 
64 

Wkg. 
Volts 
275 
12 

27.1 
150 
150 

25 
200 

2ó 
275 

460 
750 

4 
16 
25 

200 

150 
25 

350 

12 
150 
470 

25 

ó 
350 

íáó 
350 

a 
12 
12 

5ó 
275 
150 

5 

kW Type Prise 
Ix16 W/8 1/- 

,55/,,,01 M 1/4 

Ix1} 
1/ T 8 ixl 1i- 

x1 WB 11- Ix1 worW/ella 

i- !xi worwle]tO,,d-. 
I x 1 W 1/3 

I x 16 WIB 
118 
11 

19x4 C 
18/e x 1 M / 

¡t}xl}} T'8/R /38 

+xl+ W 

ES 1s11x16 
T//8 1/e 

6x16 W!8 1}. "/. 1 M 1/4 
0.1 T 1110d. 

16/,x1 
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SELENIUM RECTIFIERS 
F. W. BRIDGE 

6/12 v. 1 a... 3/11 
6/12 v. 2 a... 8/11 
6/12 v. 3 a,.. 9/9 
8/12 v. 4 a.-, 12/3 
6/12 v. 6 a... 15/3 
6/12 v. 10 a,., 25/9 
6/12 v. 15 a... 35/9 
24 v. 2 a. .. 14/9 
24 v 15 a. .. 29/9 

H.T. Types H,W. 
150 v. 40 ma. .. 3/8 
250 v. 50 ma. .. 3/11 
250 v. 80 ma. .. 4/11 
250 v. 80 m.a. .. 5/11 
250 v. 2.50 m.a. .. 12/9 
CONTACTCOOLED 
250 v. JO ma. H.W. 
8/11, 250 v. 75 m.a. 
F.W. BriPge) ß/11. 

MICRO-AMMETERS. 11n. diam. 260-0- 
250 micro-amps, 15/9, lin. di$m. 0-50 micro-amps. 39/8, Min. diem. 0-500 micro- 
amps. 59/8. 
EX -GOVT. CASES. Size 14-10 -81in. high. 
Well ventilated, black crackle finished, undrilled cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE, OR 
COVER COULD BE USED FOR AMPLI- FIER. Only 9/9. plus 2/9 postage. 
HI -FI 10 WATT AMPLIFIERS. 
Slightly store soiled but guaranteed un- 
used and in perfect order. Fitted Mullard valves. Dual inputs for "mike" and gram.. etc. Bass and Treble Controls. High 
900 -250vv Aa.C. 

quality. 
rage 

For 
/6. x19.9 

COLLARD STUDIO TAPE Transcriptors, limited number' 5 opn$. of these excellent units at only S Carr. 5/ -, 3 motors incorporated. Virtu- ally no Wow or Rumble. Position for extra Record/Playback bead for stereo. Accurate digital rev. counter. 3 speeds. Linear LT45- Tape Amplifier, suitable 
for above. Switch negative feedback equalisation for different speeds. Superb quality at up to 4-5 watts. For12gns. 
200- 230 -250 v. A.C. mains. 

SIGNAL GENERATORS 

Type C.T.53 by Wayne Kerr. Complete 
with charts. SUITABLE FOR ALIGNING 
V.H.F RADIO or TV RECEIVERS. 3.9 to 300 megacycles: Output 1 micro-volt toe10 millivolts. Worth approx. 2100. Limited number at 12 gus. Carr. 10, -. 

B.S.R. MONARDECK TAPEDECKS. 
Speed Min. per sec. High quality record- 
ing heads. 9 gus. Carr. 5/ -. 
Suitable polished veneered walnut carry- 
ing case for above 39/6. 

RELAYS, Carpenters' Type, Polarised. 
2 times 9,500 turns at 1,885 ohms, 19/8. Miniature Moving Coil Differential Type. 
Single pole 2 -way, or centre stable. Two coils each 350 ohms. Minimum operating 
current 140 micro -amps, nominal 400 micro -amps maximum 8 milli -amps. Two way contact current 100mA at 50 v. A.C. or 
D.C. Size 11 x I x fin. approx., 19/8. Miniature Type G.E.C. 670 2M 2B H/D 
M1095. 7/11. 

EX GOVT. SMOOTHING CHOKES, 
200 mA., 3-5 H 50 ohms. Parmeko 8/9: 
100 mA. 5 H., 100 ohms 3/11; 150 mA., 
10 H., 50 ohms 9/9; 80 mA., 20 H., 900 ohms 
509H,11.0mA., f mIL, /9' 1000 m 8/90 H., 100 ohms 8/9: 80 mA., 5-10 H., 250 ohms 2/11. 

EX. GVT. MAINS TRANSFORMERS 
Primaries 200-250 v. 50 c.p.a. A.0 
250 v. 60 m.a. 6.3 v. 2 a. .. ..10/11 
270-0-275 v. 100 m.a. 8.3 v. 7 a. 5 v. 3 a. 21/9 
300-0-300 v. 80 m.a. 6.3 v. 2 a. .. 11/9 
350-0-350 v. V. 

100 
m.s. 

6.3 
v.5 

a. 
5 v. 3 aa. É79 

0-10-20.25 v. 24 a. (Govt. rating) 79/8. 
care. 15/-. 

2 VOLT ACCUMULATORS 
Varleys small size 4 x St x 12ín., 2 v. 14 
A.H., brand new, 6/9 ea 3 for 15/8. 

FIELD TF.t.F.PHONES 
With bell. 
Require only 
small batt- 
ery. Suit- able for 
office, fac- 
tory, ware- house, or outside intercom- 
munication. 
59/8 each. 

R.S.C. MANCHESTER 
(Leeds) Ltd. and LEEDS 

TEEMS: C.W.O. or C.O.D. No C.O.D. under 81. Post 1/9 extra under 62 2/9 extra under 65. Open 9 to 8. Wads. unto 1 P.M. Trade supplied. 
B.A.E. with all enquiries. 
Mail Orders to 29 -31 Moorfield Rd., Leeds 12. 
Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 
and 8 -IO Brown St, (Market St.), Manchester 2, 
or 56 Morley Street (next to Majestic Ballroom). Bradford. 

If you use a PARKING LIGHT you need 66 L I T O N fp 
AUTOMATIC PARKING LIGHT SWITCH 
Controlled by a photoelectric cell sensitive to daylight. Turns 
ights on at dusk, off at dawn, AUTOMATICALLY I ! I A MUST for the MOTORIST without a garage. 6 or 12 volts. 

BATTERY i Easy to build and 
install. 

Kit of Parts 
52/6 

Ready Built 
57/6 

Photocells only 
unmounted 12/6 

mounted 25/- 
also PHOTOELECTRIC BURGLAR ALARM- GARAGE DOOR OPENER -LIGHT SAVER. Kit of parts 64.12,6. Built: 15.10.0. Full details and circuit of any project - 

6d. stamp please. 
"ST. JOHN'S RADIO ", 156 St. lohn's Hill, LONDON, S.W.I I 

BBC - ITV - F.M. AERIALS 
BBC (BAND U. Tele- 
scopic loft, 19/8. External 
S/D. 28/3. 
ITV (BAND 3), - Ele- ment loft array, 24, 5 Element. 32/6. Wall mounting 3 Element, 33/9. 
5 Element, 41/3. 
COMBINED BBC s 
ITV. Loft 1 +3 Element, 
41/3. 1 +5 Element, 48/9. 
Wall mounting, 1 +3 Ele- 
ment 588. 1 +5 Element 
83/9. Chimney and mast mu:mull; units also available. F.H. -BANG II. Loft H ". 28 / , 3 Ele- ment wit 52 6. S/D loft, 124. External 

S,D 28 3. State channel when ordering. 
C.W.O. or C O.D. P.P 26. Coaxial cable, 
8d. yd. Coaxial slugs 1/3. Send 6d. stamps for ills, ?crated lists 
K.V.A. ELECTRONICS (t) et.P W.) 
lb, Gudstone Road, Kenley, Surrey. 

LATEST TEST METERS 

AVO Model S 
AVO Model 8 with 

carrying case ,. £27. 8. 0 AVO Model 7 £19.10. 0 AVO Model 7 with 
leather carrying case .. £23. 8. 0 £4.12. 0 AVO Multiminor £9.10. 0 £1.18. 0 AVO Multiminor with leather carrying case .. £11. 9. 0 £2. 5. 0 TAYLOR Model 1E7A .. £10. 0. 0 O. O. 0 CABY A -10 . , £4.17.6 £1. 7. 6 CABY B -20 .. .. .. £8.10. 0 £2. 0. 0 

HIRE PURCHASE 
Cash Price Deposit Mthly /Pmts. 
£23.10. 0 £4.14. 0 12 of £1.14. 8 

£5. 8. 0 12of£2. O. 4 
83.18.0 12of£1. 8.8 

12 of £1.14. 8 
12 of 14/4 

12 off 17/- 
12 of 15/- 3of el. 8.8 
3 of £1.13. 4 

Full details of any of the abo ve supplied free on request 
Illustrated lists on Speakers, Tape Decks, Recording Tapes. Gramophone Equipment sent free upon request. 

WATTS RADIO 54 CHURCH ST., Weybridge, Surrey 
(MAIL ORDER) LTD. (Telephone: Weybridge 4556) 

Please note: Postal business only from this address. 
Closed for Annual Holidays, AUGUST 6th to 20th 

LOOK! 
Transistor prices 
down again 

Red Spot Transistors 3/6 each. 
White Spot Transistors 4/- each. 
Yellow /Green Transistors 4/9 each. 
Red /Yellow Transistors 7/3 each. 
Diodes 1/- each, 3 for 2/6. 

ALL SENT POST FREE BY 

PETHERICK'S Radio Supplies 
22 High Street, Bideford, N. Devon 
Our shop is in the main street. Visit us when 
you take your HOLIDAYS IN THE WEST. 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1960 

New edition, 32/8, Postage 1/9 
Radio Handbook, by Editors and Engi neers, 15th edition. 80/ -, postage 2/6. 
Surplus Radio Conversion Manual. new Vol 3. 20 / -, postage 1/ -. 
Oscilloscope Equipment, by Easterling, 
5/ -. postage 6d. 
Transistor Projects, by Gernsback, 23/ -, postage 1 / -. 
Servicing Transistor Receivers, by Pettit, 6/ -, postage 6d. 
Transistor Superhet Receivers, by Sinclair, 7/6. postage 1 / -. 
Guide to Broadcasting Stations, 1960, 34, postage 8d. 
Radio Valve Data, by "Wireless World ", 
5/ -, postage 8d. 
TV Fault Finding, by Data, 5 / -, postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 
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UNIVERSAL AVOMETER MODEL D 
Just released by the Air Ministry. these famous AC /DC Test 
Meters are a 'snip" for anyone requiring a First Grade 
General Purpose Instrument. Normal Avometer size. 74in. x 
64ín. x 341n., with carrying strap. indication being given on a 
5ín. Mirror Scale. Thoroughly overhauled and complete with 
batteries and instructions. Provides 34 ranges of current. 
voltage and resistance as follows: 
D.C. Voltage A.C. Voltage D.C. Current 

150 mv. 7.5 v 15 ma. 
300 rev. 16 v. 30 ma. 

1.5 v. 75 v. 150 ma. 
3 v. 150 v. 300 ma. 

15 v. 300 v. 1.5 amp. 
30 it 600 V. 3 amps. 

150 v. 750 v. 15 amps. 
300 v. 1.600 v. 30 amps. 
750 v. 

1,500 v. 
ONLY £8.19.6 (carriage 3/8) 

A.C. Current 
75 ma. 

150 ma. 
750 ma. 

1.6 amp. 
7.5 amps. 

15 amps. 

Resistance 
1,000 ohms. 

10,000 ohms. 

SELECTEST TESIMETER Dill. Manufactured by General 
Electric Co.. and has exactly the same ranges as the Avometer 
Model D above, but has an even larger Mirror Scale. Size 
9 x 7 x bins., with carrying strap. Thoroughly overhauled and 
in perfect order, with batteries and instructions. A real 
"snip" while they last. at ONLY £7.10.0 (carriage 3/6). 

RECEIVER R 107. A few more of these fine receivers. 
9 valves. 3 wavebands, covering 1.2-17.0 Mc /s (18 -250 metres). 
incorporating built-in speaker and 2 power packs for use on 
100 -250 volts A.C. and 12 volts D.C. In magnificent condition. 
the finest we have yet had. ONLY £15 (carriage ED. 

CANADIAN RECEIVER No. 52. A magnificent 10 valve 
Receiver covering 1.75.18.0 Mo /s. (19070 metres) in 3 switched 
bands. Has built-in 3 valve Crystal Calibrator employing dual 
100/1,000 KGs. Crystal to provide marker check points at 
10- 100.1000 KGs. Other refinements include Valve -check 
Voltmeter, Internal Sin. Speaker. R.F. and A.F. Gain Controls. 
Noise Limiter. B.F.O. Switch, Heterodyne Pitch Control. 
choice of Wide Or Narrow Bandwidth, Speaker or Headphones. 
and Manual or Automatic Volume Control on both O.W or 
R.T. There are Fast and Slow Tuning Controle with additional 
Oscillator Control for Fine adjustment. In steel carrying. case 
size 15ín x 12in x 161n. First class condition thoroughly checked 
and tested, and in perfect working order before despatch. Circuit 
supplied.. Voltages required 12 volts L.T. and 160 volts H.T. 
ONLY £11.19.6 (carriage etc. 15 / -). 
A suitable Power Pack. for use on 110 -250 volts A.C. or 12 volts 
D.C., can be supplied (less outer case) for 60 / -, plus 5/- carriage. 
INTERCOM. TELEPHONE SET. Two pairs of Brand New 
Headphones connected to Breast Microphones, with leads. etc. 
In fitted carrying cases. Supplied with 44 volt battery. 10 yards 
twin wire, and full instructions for connecting to make super 
Interoom. ONLY 27/6 (post 3/6). Extra Wire 3d. per yard. 
RCA 8ín. P.M. SPEAKER. In heavy black crackle metal 
case. Can be used as normal 3 ohms extension. Size 11lin. x 
10ím. x 8ín. NEW IN MAKER'S CARTONS. ONLY 45/ -(poet 316). 

COMMUNICATIONS RECEIVER R1155. The famous Bomber 
Command receiver known the world over to be supreme in its 
class. Covers 5 wave ranges 18.15 to 7.5 Mc's. 7.5 to 3 Mc/s 1,500 
to B00 kc /s.I500 to 200 kc /e and 200 to 75 ken!, and is easily and 
simply adapted for normal mains use. Full details being supp- 
lied. All sets throughly tested and In perfect working order 
before dispatch, and on demonstration to callers. Fitted latest 
type super slow- motion tuning assembly. Have had some use 

POWER PACK OUTPUT STAGE, ffo9rltthee above 
A.C. 

in= 
MAINS 

la 
orackle ease to match receiver, enabling It to be operated 
immediately, by lust plugging In, without any modification. 
With built-in 8ín, speaker. £ 6.10.0. DEDUCT 10/- IF PURCHAS- 
ING RECEIVER AND POWER PACK TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 14 -page booklet 
which gives technical Information. circuits. etc., and is supplied 
free with each receiver. Add carriage 10/6 for Receiver. - for 
Power Unit. 
1110- CONSTRUCTION PARCEL. 10 yards each of 8 colours 
wiring wire. solder, 24 each assorted Resistors and Condensers. 
RESISTORS. 100 assorted values. NEW. 10 /+ 
CONDENSERS. 100 assorted mica and silvermica. NEW, 1£/6. 
SPRAGUE CONDENSERS. Metal cased, wire ends. New .01 
mfd. 1.000 volt, and .1 mid. 500 volt. 7/6 per dozen. Special quotes 
for quantities. 
MINIATURE MOTORS. Ideal for models. Will operate on 
3-8 v. D.C. Size 15 x 1 x 1' /t.in. plus Sin. spindle. BRAND NEW 
only 7/6. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn' Road, London, W.C.I. 
(Phone TERminus 7937) 

(Open 
Please Include carriage costs on Alljttetns. 

(Chancery Lane Station) 
Saturdays). 5 mina bi) bus frorm King's Cross.) 
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Gladstone Radio 
PUSH -PULL AMPLIFIER £4.17.6 (3 /6P. &P.) 

Brand new by famous manu- nv II 

s 
I.. 

facturer. 200.240A.C.mains. + I ' t. r 
Bass, treble and vol. controls 
flying panel. With valves 4 - MEN -' ...,..n 

EZ80, ECC83 and 2 -ELS4 4ir 11i 
giving 
12 x3 }uxl 

Chassis 
o.p. í 

trans. for 2 -3 ohm speaker. 

SIX TRANSISTOR s 
SUPERHET KIT 

E8L W6 
Med. and W.; Printed L. 
Circuit; Instruction Book. 
Internal aerial. All items 
supplied separately. . Write 
for price list. Battery, 9 v., 
PP4, 2/6. 

COMPLETE TAPE RECOR- 
DER FOR ONLY £19.19.0 

B.S.R. deck. Two -tone leather - 
site case, Acos crystal mike 
8508. tape, extra spool. On/Off 
Tone and Vol. 7 x 4in. Speaker. // 
I} hrs. playing time. Single i<- speed 3}m.Isec., fast forward and 

\ s - reverse, mike and radio inputs, 
= ext. speaker socket; cannot be 

t. , -,, , accidentally erased, 13} x 12 
x Bin. Weight 20 lbs. 12 months 

, guarantee. Carr. 7/6 extra. 
Terms: £6 down and 6 monthly 
payments of 50/ -. 

RADIOGRAM CHASSIS 
by famous manufacturer 

Chassis 16} x 6} x lin. high. Dial in red, gold and brown. 
18 x 4in. 1000- 2000M; 200 -550M and 6- I8Mc /s. 4 knobs in 
front. Ferrite rod aerial; Tone control ; Ext. L.S.; P.U.' 
Ae and E sockets. Gram. mains socket 200 -225 v. and 226 -250 
v. A.C. Valves ECH81, EBF80, ECC83, two EL84 in push - 
pull. GZ30 rect. Fine value for money at 27.10.0 (7/6 cary.). 
A 
164 xa5 X 6MRadiogram igh. Dial in gold and brown I5} 

Chassis 4 }ins 
4 knobs, two at each end. Tone; ext. L.S.; P.U.' Ae; Earth. 
Valves EZ40, ECH42, EF41, EL41, EBC41. Also by the 
manufacturer of above chassis. 
Cossor Battery Eliminator for 35/- (2/6 post). 90 v. at 
12mA and 1.4 v. at I25mA. In two units to take the place of 
existing batteries. 

COMPLETE 

ÿ; .. 

- . ..,,"4""' 

V.H.F. 

. , 

(. 

1 

1 

,a 
,,. 

/A.M. RADIO FOR E12.12. 

Brand new set, in superb walnut 
cabinet (size 19 x 8} x 14 }in. high). 
Covering 80-100 Mc /s, 16-49 M., 

l 

200 -500 M. and 1,200.2,000 M. 
Mains trans. 200 -250 V. with 3 

t, tappings. Ferrite rod aerial for 
Ai A.M. Controls: volume on /off, 
¡1 tone, tuning, w /change. Gram. and 

ext. speaker position provided. 
Fully guaranteed. Post and pack - 
ing 10/- extra. Terms: £3.12.0 
down (inc. Carr.) and 5 monthly 
payments of £2. Indoor V.H.F. 
aerial 101- extra, cash. 

FOR ADDRESSES SEE THE OTHER ADVERTISEMENT 
FOR GLADSTONE RADIO ON PAGE 388. 
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e 

COURSES ON:- 
RADIO and TELEVISION 
SERVICING ° ELECTRONICS 

EXAMINATION COURSES FOR:- 
C. & G. Radio & TV 
Servicing Certificate 

(R.T.E.B.) 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

British Institution of Radio Engrs., etc: 
Whether you plan to have your own business, 
to become an electronics engineer or to take 
up a career in industry, an I.C.S. Course will 
help you to success. You learn at home in 
your own time, under expert tuition. Moderate 
fees include all books. 

LEARN -AS -YOU-BUILD 
Practical Radio Course 

A basic course in radio, electronic and electrical theory 
backed by thorough practical training. You build a 4 -valve 
T.R.F. and a S -valve superhet radio receiver, signal genera- tor and multi -tester. 
Other Learn -as- you -Build radio courses are available 

MULTI -TESTER 
(Sensitivity 1,000 
ohms per volt) 

5 -VALVE 
SUPERHET RECEIVER 

RF /AF SIGNAL GENERATOR 

Post this Coupon TODAY! 

o 

for FREE book on careers in Radio, etc., and full details of I.C.S. Courses. r 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

( Dept. 171 ), Intertext House, Parkgate Road, 
London S.W.I I. 

Please send book on 

Name 
(Block Letters please) 

Address-...__..-_.._..._.._..... ._-------------- 
Occupation 9-60 

Age 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

September, 1960 

GIANT COMPONENT PARCEL. Contains 100 1 and 1 watt resistors, 50 Hi Stab resistors, wire -wound resistors, carbon and WiW pots, 100 capacitors (mica, paper. Sprague, bias. variable, etc.), valveholders, tag strips, metal rectifiers, sleeving, etc. All components are unused. GUARANTEED VALUE, 25/ -, plus 2/6 post. 
MINIATURE 373 LF. STRIPS. -For F.M. tuner described in P.W. With 3 of EF91. 2 of EF92 and EB91. A fresh release enables us to offer these once again. BRAND NEW with circuit and full P.W. Reprint, 35/ -, OR less valves, 1218. Post either 2i6. 
T.C.C. VISCONOL CONDENSERS. 8 mid., 800 v., D.C. wkg. at 71 °C. CP 152V. 3 x 11 x Mn. high. BRAND NEW. Boxed. 8/8 each. 

RECEPTION SET TYPE 208. Covers 10-80 Mc /s (5-30 metres). Containing 8 valves, 2 -61C8G, 2-EF39. 7Q6G and 6V6G, metal rectifiers built -in A.C. mains pack and 6 v. vibrator pack. Built -in í311n. speaker. Muirhead slow motion drive, H.F.O. and R.F. stage. 2 Mc /s I.F. freq. Phone lack. Very good condition and air tested. Liifllted number. 27.19.6. carr. 15 6. 

R- 1155 -B, with latest drive, first -class condition. 29.19.8. 
Mains Power Pack, 28.10.0. Data book, 1/3 post paid. 
CR100 COMMUNICATION RECEIVERS. Covers 60 Kots- 
30 Me /s in 6 bands. 11 valves, 2 R.F. and 3 I.F. stages. Crystal gate. BFO. ate, Ready for 200 -250 v. A.C. mains 21 watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING PER orORMANCE for ONLY 221. S.A.E. for illustrated details. 

AVOMETER MODEL 'D' 34 range testmeter. D.C. volts to 1,500 v. (10 ranges). A.C. volts to 1,500 v. (8 ranges). D.C, carrei,t to 30 A (8 ranges). A.C. current to 15 A (6 ranges). Ohms 0-1 k, 0-10 k. A robust instrument with 51n. mirror scale and cut out. With battery and leads. Guar. 28.19.8. Post 3/6. 
G.E.C. SELECTEST. 34 range testmeter. D.C. volts to 1,500 v. (10 ranges). A.C. volts to 1,500 v. (8 ranges), D.C. current to 30A (8 ranges). A.C. current to 45A (6 ranges). Ohms 0-1kn 0-10R f). A robust Instrument with Sin. mirror scale and cut out. Complete with battery leads. Fully tested, 27.10.0. Post 3/6. 

RCA AR-88 SPEAKERS. 30 81n. P.M. speaker in heavy guage black crackled steel cabinet 11 x 10 x bin. with rubber feet. A SUPER QUALITY unit. BRAND NEW, for ONLY 45/ -. Post 316. 

MOVING COIL MIKE and HEADPHONES. Brand New. 12/6. Post 2/ -. As used in No. 19 Set. 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane, London, W.C.2 

TEMple Bar 0545 
Shop Hours 9 -6 p.m. (9 -I p.m. Thursday). Open All Day Saturday. 

GENUINE GUARANTEED BRITISH TRANSISTORS 
FAMOQS 3lAKIss . . . LOHEST PRICES LA ER 

FLASH! Perfect OC70 9 -, 0C45 16 /- I 

TSl (BRIMAR).- L.F. /I.F. /Generai purpose 800 kc., 4/ -, RED SPOT. -L.F. /I.F. /General Purpose 900 kc /s., 3/ -, WHITE SPOT. -R.F. Osc. /I.F. 3-4 Mc /s., 5/8. Green/Yellow. -Audio /Output 125 mW., 7/e. 'rm.-Special Offer, a few only, 12/8. EDISWAN.- XA104. 18 / -: X13102, 10 / -: XB104, 10 / -: XA103, 15/ , MULLARD. -0C16, 54/ -' OC44, ßO6 / -; 0045, 23/ -' OC65. 22/8: 
Patter), 34) -; OC 1f01(7Ó.Mc0071. , 50 / -: OCCP7172j/?J0C72 

(Matched 
ANY TYPE OF TRANSISTOR CAN BE SUPPLIED. 

TRANSISTOR HOLDERS, 1/3. ARDENTE sub -miniature, 1 /9. CRYSTAL DIODES, 1 / -. GEX34, 4/ -; Mallard 0A81, 41-; OA70, 4/ -. FERRITE ROD. -6 x }}m., 2/9; 3 x 5/161n., 1/6. COILS.- Repanoo DRR2 4/ -: DRX1, 2/8: Teletron MAX, 8/-. All complete with circuits. 
TUNING CONDENSERS. -Solid, dielectric, 500 yyF (0.0005 mid,), 
4/ -: ,330 PF. 3/9; 100 PF. 3/ , MINIATURE 600 pF. 5/ -. H.R. HEADPHONES (for Crystal Transistor or Valve Sets): Diploma, 17/8; IVALEK, 14/ -- TAPE- SUPERIOR QUALITY: Standard PVC Base, 800ft on 5in. spool. famous make. 17/8. BEGINNERS 1 VALVE. -Circuit and plans, 11d. Kit, 35/. 
CONDENSERS.-Miniature, iSERS.- Miniature, 

10% 
01/150 

8d.. 
1d.: 0.1 mfd. /100 v., 172: 0.005 /200 v., 10d.: Standard size 0.01 /1.000 v., 8d.; 0.1/500 v., 10d.; 0.5/350 v., 1 /10. 

ELECTROLYTIC$. -(Can Type) 3232/450 v., 6/6; 64- 120/360 v., 9 /-: 24- 24/350 v., 4/ -; 100- 100/200/275 v., 10 / -; 60-50- 50/350 v., 9/ -; Wire ended, 16 mfd. /450 v., 2/4; 16- 16/450 v., 41 -; 8 -0450 v., 2/9: 8- 16/450 v.. 
/ 50 mid. /50 v., 1/9; 25 mfd. /25 v., 1 /9: 100 mfd. /6 v., 2/3. ature, 25 mid., 2/8; 50 mid., 2/3: 8 mid., 2/3; 2 mid., 1/9. SUB MINIATURE. 32 mid., 25 mid., 16 mid 8 mid.. 2 mid, All 3/6; 100 mid., 2/9; 0.1 mid., TO, 4/ -, 

CONNECTING WIRE. Six assorted colours. 1 yard of each colour 1/9; 2 yards of each colour 2/9: 10 yards of each colour 10/8. TERMS: Cash with Order (or C.O.D. on orders over 22). ALL OUR PRICES ARE POST PAID, 

OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

Mail Order Only 
121 MACCLESFIELD RD., HAZEL GROVE, STOCKPORT, CHES. 
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Eddy's (NOTTM.) Ltd. 
172 Alfreton Road, Nottingham 

BUILD YOUR OWN 
CAR RADIO ! 

7 Transistors 
Long and Med- 
ium Waves. 
Two watts 
output. RF 
stage and auto- 
matic gain 
control. (6 or 

12 volts, please state). Supplied with 
full instructions at I Al 
Size: 71 x 7i x 2 4in. ras. 
Speaker 17/I I extra (7 x 4 ellipt.) if 
required. Postage and packing 5/- 
extra per kit. 

VARIABLE CONDENSERS. Small 
Twin Gang .0005 mfd. Built in slow motion 
drive, 8/I I. P. & P. 1/9. 

HAND MIKES. Carbon, 3/II. Post 1 /9. 
NIFE ACCUMULATORS. Size 3 x 21 x 
{in. 7 amp hrs. 1.25 v. Weight 13 ozs. 
1/11 each. P. & P. 1/6 one only. Add 9d. 
each cell. 
ACOS MIKES. Typa 40, 25/6. P. & P. 1 /6. 

GERMANIUM DIODES, Bd. each, 7/- 
doz. Past 4d. 
DIMMER SWITCHES. Ideal for Train 
Speed regulators, I/11. Post 9d. 

HEADPHONE CORDS. High quality 
6ft. lengths, 1 /11 pair. Post 6d. 
2,000 mfd. CONDENSERS. 3 volt work- 
ing, 1/6. Post 9d. 
THROAT MIKES, 1/- each. Post 6d. 
Could be used for electrifying musical 
instruments, etc. 
TRANSISTORS. Red Spot 3/9, White 
Spot 4 /II. Post 6d. 
TUMBLER SWITCHES. 250 volt 5 amp, 

1 / - Post 6d. 
RECTIFIER /STABILISER for 1.4 volt 
valves. Midget, 3/ -. Post 6d. 

Guaranteed New or Surplus Valves by 
Return of Post 

AZ3I 8/9 
CL33 12/3 
DAF96 6/11 
DF96 6/11 
DK92 7/11 
DK96 6/II 
DL96 6/II 
DM70 7/6 
EB34 1/6 
EB41 6/II 
EB91 3/6 
ECC40 19/11 
ECC8I 5/3 
ECC82 6/- 
ECC83 6/6 
ECC84 8/3 
ECH42 8/3 
ECL80 7/6 
EF36 3/- 
EF37 8/3 
EF37A 7/II 
EF40 13/3 
EF42 7/3 
EF80 5/6 

EF96 1 136 
EL4I 7/3 
EL42 9/3 

EL84 6/6 
EYSI 8/6 
EY86 7/11 
EZ40 6/6 
EZ80 6/- 
EZ81 7/- 
GTIC 6/11 
OZ4 5/6 
PEN36C 18/- 
PCC84 7/3 
PCF80 7/- 
PCF82 8/6 
PCL82 7/6 
PCL83 11/3 
PL36 10/9 
PLB I 9/- 
PL82 7/3 
PL83 7/3 
P61 2/3 
PY3I 8/3 
PY32 11/- 
PY80 6/II 
PY8I 6/3 
PY82 6/6 
PY83 7/3 
UBC41 7/9 
UF42 6/3 
UY4I 6/6 

VR/ 150/3 
5/6 

Z63 5/3 
ID5 7/6 
ILS 3/6 
IRS 5/6 
IS5 4/9 
IT4 3111 
5Z4G 7/6 
6A7 10 /- 
6B8G 2/11 
6BA6 5 /I1 
6B16 5/11 
6C4 3/3 
6C6 4/- 
6J7G 5/- 
6K7G I /II 
6K8G 5/3 
6SG7M 4/9 
6SN7GT 4/3 
6V6G 4 /II 
6V6GT 6/- 
I2AH7GT 

6/9 
12AT6 7/9 
25A6G 6/II 
25Z4G 7/6 

Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customer's risk. Postage and 
Packing 6d. per valve extra. Over {3 Free. 
C.W.O. or C.O.D. only. C.O.D. charge 
3/- extra. S.A.E. wich 311 enquiries. 

WONDERFUL MONEY -SAVING OPPORTUNITY 
FOR READERS OF PRACTICAL WIRELESS 

Now's the time to join the 

Full - length 
Full- size 

The Scientific Book 
Club is owned and con- 
trolled by Foyle's, the 
world - famous booksellers 

LOOK AT THESE 
GREAT TITLES! 

Recent and forthcoming 
selections include: 

MEN AND WOMEN 
BEHIND THE ATOM 

By Sarah R. Riedman 
Published at 17s. 6d. 

4s. TO MEMBERS 

MAN AGAINST GERMS 
By A. E. Baron 

Published at 16s. 
4s. TO MEMBERS 

DOCTORS OF THE 
WORLD 

By Murray Morgan 
Published at 21s. 

4s. TO MEMBERS 

WE LIVE BY THE SUN 
By 1. Gordon Cook 
Published at 12s. 6d. 
4s. TO MEMBERS 

SCIENTIFIC 
BOOK CLUB 
It brings you a first -class 
book every month 4,y_ 

for only 
Each month, the Scientific Book Club brings 

to its members the fascinating story of the march 
of modern science, told in thoroughly dependable 
books by the front -rank scientific writers of our 
time- vivid, vital, constructive contributions 
to Man's unceasing struggle to solve the 
problems of the Universe. And although the 
ordinary editions of these books are sold to the 
general public at 12/6, 15/ -, 21/ -, or more, THE 
PRICE TO MEMBERS OF THE SCIENTI- 
FIC BOOK CLUB IS ONLY 4/ -. Remember, 
too, that Scientific Book Club selections are full - 
length and unabridged. They are printed on good 
quality paper, well bound, with an attractive pic- 
ture jacket. These are, we say with certainty, 
books that you will be glad to read, proud to own. 
The Scientific Book Club brings these great 
books to you each month: helping you to 
build up, at remarkably low cost, a first - 
class collection of scientific books. Now is 

the time to join I 

F It E F r You can obtain a 

handsome Parker 
Debutante ballpoint fret if ou enrol a 
friend in the club. Send your friend's name 
and address with Ss. (4s. plus Is. postage) for 
the first book, mentioning this offer and your 
Parker Debutante will be sent to you. 

FILL IN THIS ENROLMENT FORM TODAY P. 

To The Scientific Book Club, 121 Charing Cross Road, London, W.C.2 

I wish to join the Scientific Book Club, and agree to purchase the book issued eact, 

month to members at a cost of 4s. (postage Is.). I agree to continue my membershir 
for a minimum of six books and thereafter until countermanded. 

Prat. Wireless, Sept. '61 

*hJ will pay for selections on receipt. 
Or if you wish to save time, postage, and postal -order costs you 
may send an advance subscnption. 6 months 30e.; 12 months 60s. 

* I enclose 30s. /80s. (Strike out amount not applicable) 
* Place 4/ in the space above, as required. 

NAME 
(Block letters, please) 

ADDRESS 

Overseas enrolments should be accompanied by an advance subscription. 
Prices as for inland (except S. Africa, Australia, New Zealand). 
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LYONS RADIO LTD. 
Telephone: SHEpherds Bush 1729 

3 Goidhawk Road 
Shepherds Bush, London W.12 

RADIO EXHIBITION. As we are only a 
short bus ride away from Earls Court we are 
holding our usual SPECIAL BARGAINS 
SALE commencing with the opening of the 
Exhibition 24th Aug. So. if in Town. why 
got pay us a visit and secure some of the 
many items which we will have for disposal 
et GIVE -AWAY PRICES. 
LOUDSPEAKER BARGAINS. 30 
moving coil types. Elliptical. 81xHine. 
IS new PRICE ONLY 13/8. nine. Square, 
ex new equipment, PRICE ONLY 10/6. Postage 1/9. 

MICRO -AMMETERS. Moving colt, 29ín. 
die. flush panel mtg., 0/100 micro-amps 
uncalibrated scale. PRICE ONLY 25/ -, post 
paid. 
MODULATION INDICATORS (Ex Govt.). 
These are battery operated test sets de- 
signed to measure depth of modulation of 
signals between 2.4 and 6.25Mc/s. Housed in 
neat metal cases 119 x 79 x Slins. Fitted with 
211ns. dia. 0 /500 micro- ammeter, lmA meter 
rectifier, triode valve, etc. These units 
should serve as an excellent basis for a first- 
class valve voltmeter or other break-down 
purposes at an exceptionally low price, 
ONLY 35/ -. post 3/6. 

HEADPHONES. With headband and 
connecting cord: Low resistance type - 
PRICE ONLY 5/6 pair. Balanced Arma- ture type -Self matching, very sensitive, 
especially suitable for use with crystal or 
transistor receivers, tape recorders. etc. 
PRICE ONLY 7/8 pair. Postage 1/8. 
1GRANIC JACK PLUGS and SOCKETS. 
New condition, ex equipment, PRICE ONLY 
1/9 each. Supplied separately, not neces- 
sarily in pairs. Post. any qty. 1/6. 

Morse Code operating . . 
. as a PROFESSION 

45 years of teaching Morse Code is proof 
of the efficiency of the Candler system. 

Send 3d. stamp for Payment Plans 
and full details of all Courses. 

CANDLER SYSTEM CO. Dept. 5L0 
S2b Abingdon Road, London, W.8. 
Candler System Co.. Denver. Colorado. U.S.A. 

"GLOBE-KING " 
WORLD -FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose stamp for Postage. Kits from 
79/6 at your dealers, or direct from 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 

RES /CAP. BRIDGE p3,8,!-2,. 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 
RADIO MAIL (Dept. CP) 

Raleigh Mews, Raleigh Street, Nottingham 

TRANSFORMERS 
Suppliers to B.S.C., I.T.A. and leading radio 
manufacturer, single or long rune, prompt 

delivery horns and export 

Rewinds to all makes 
H. W. FORREST (Transformers) LTD. 

Shirley, Solihull, Warwickshire 
Tel eH rley 2483 

PRACTICAL WIRELESS 

TRANSISTORS 
Red Spots, 3/3; White Spots, 4e-; Yell /GR, 
5r -; Ediswan XBI04, 8/6; XAI03 (4 Mc /s), 
101 -; XA104 (6/8 Mc /s), 12/ -: Mullard 
OC70, 14/ -; OC71, 14/ -; OC72, 17/ -; 
0C44, 26/ -; OC45, 23/ -; OC170 (70 Mc /s), 
35/ -; Newmarket V15 /IOP (10 watt 
power), 15/ -; Diodes, 1/- and 2/6; Mullard 
Diode, 4/.; Electrolytics (sub. min. 15 v.) 
2, 4,.8, 50, 100 uf, 3/- ea.; Ardente Trans. 
D239, 8/6; 0240, 8/6; DI31, 12/6; D132, 
12/6; T1079, 12/ -; 0167, 12/ -; Headphones 
L.R., 8/6; H.R., 17/6; Resistors 10% col., 
6d.; 5% toi., I / -; Desk Mike, 31/6; 
Balance inserts (use as earpiece of 
speaker), 2/6; M.C. Earpiece (use Min. 
Speaker), S / -; Westalite Contact Rectifier 
250 v., 60 mA, 7/6: Transformer 250-0- 
250 v., 6 v. and 5 v., 15 / -; Twin Gang V 
Condensers, 0.0005 mfd., 6/6; Garrard 
Portable Record Player, cabinet, battery 
turntable 45 r.p.m. and pick -up; takes 
transistor amplifier, E3.10.0, plus carr. 3/3. 
Real bargain. Limited quantity. 
TERMS. -Cash with order. Post extra, 
excess refunded. Morco Reflex Rx, best 
2- transistor Receiver. Send 8d. stamps 
for noces. 

MORCO EXPERIMENTAL SUPPLIES 
8 & IO Granville Street, Sheffield 2 

Tel.: 27461 

A NEW 12th EDITION 

Illustrated Catalogue 
9d. POST FREE 

U.K. and H.M. Forces 
56 pages photographically illus- 
trated on art paper. Over 2,000 
new and guaranteed lines by the 
leading makers. No junk or 
ex- Government goods. 

Special components for the short- 
wave listener and amateur trans- 
mitter. New features for the 
beginner including pre -punched 
metalwork for chassis construction 
eliminating all drilling, and radio 
design constructional envelopes. 

All orders dealt with by return. 
Holiday closing 13th -20th Aug. incl. 

SOUTHERN RADIO & 
ELECTRICAL SUPPLIES 

SO -RAD WORKS 
REDLYNCH, SALISBURY 

Transistors. Red Spot 4/6' White Spot 5,-. 
0 -1 mA Meter. 20tH. scale, Hush, scaled 
multimeter, 32/8 with 25 range A.C./D.C. 
circuit, P. & p. 1,6. 
Precision Wirewound Resistors. 1 watt 

1 ohm to 1K, 1% 2/9. i % 3/ -, 0.2% 4/3; to 5K, 
1% 3/3, l% 3/8, 0.2% 4/9: to 20K. 1% 4/ -, 9% 
4/3, 0.2% 6/ -: to 100K, 1% 413. f% 4/6. Your value wound to order. 
Shunt for ImA 100 ohm meter. Ranges 10. 
100, 1000mA, 1% accuracy, 8/8. 
Shunt for 500µA 500 ohm meter. Ranges 5, 
50 500mA, 1% accuracy. 8/8. 
R-C Bridge Standards. lu.F, 2 %, 8/6; 

2 %, 2/9; 0.01µF, 2 %, 1 / -; 1000PF, 2 %, 

1 %. 119pF, 2 %, 1/- 
1. 10, 100, 1000 ohms, all 

Multimeter Constructors, We can quote 
for special shunts, resistors, rectifiers. 
New List available. S.A.E. enquiries, 
please. 

PLANET INSTRUMENT CO. 
25 DOMINION A1'ENU ., LEEDS i 

September, 1960 

121n. SPEAKER AND Sin. TWEETER 
by leading manufacturer, 75r. This is less than half list price. 3 or 15 ohms. 
CUT PRICE TOOLS. 5ín. side cutters. 
5/6. 51n. plated round nose tapered pliers. 
5/6. Tin. flat -nosed tapered pliers, 8/6. Pocket neon testers with retractable 
screwdriver, 5/ -. 791n. combination pliers. 
8/ -. 8ín. Steel Block Planes 191n. blade, 
10/6. FULL SIZE H/S TWIST DRILLS. 
Set 7 -42, to 'tein. In Wallet, 8 / -. Smaller 
size sets, 41 -. Set 13, 9/6. Set 17, 'I ¡, to 
4,e. 17/6. 
TRANSFORMERS, 233/50 v. 1 a. and 
250/28 -32 v. 4 a., 32/8 each. 
STUDIO O CARTRIDGES, 21/ -. 
PAXOLIN PANELS, 12 z 8 x '/,in., 3/6. 
PAXOLIN TUBING, l',, x s/ x 72ín., 
17/6. 
OUR FAMOUS TRANSFORMERS. 
Input 200 /250. Output tapped 3 to 30 v. 2 a. 
or 5, 11. 17 v. 5 a. Each 24/6. 
F.W. METAL RECTIFIERS. 12/6 volt. 
1 a.. 7/6; 3 a., 13/ - 4 a.. 17/6; 6 a., 27/8; 
24 v. 2 a., 23/6. 
TOGGLE SWITCHES DPDT, 3/0. 
MICRO SWITCHES. Make & Break, 5/6 
MAINS TRANSFMR & RECTIFIER, 
Output 12 v 1 a. D.C.. 19/8: 30 v. 2 a., 33/6. 
NICKEL NIFE BATTERIES, 1.2 v. 2.5 a, 
Size 3 x 21 z lin. 8 / -, or 3 for 18/ -, 4 for 21 / -. 
practically everlasting. 
EX WD MORSE KEYS. 3/6, 6/- and 8 /8. 
RELAYS. We hold large stocks. Any 
contact combination and operating coil 
voltage supplied from 3, -. 
KEY SWITCHES from 3/ -. 
12 v. RELAYS. With 4 make contacte. 
6/ -, 2 for 11 /8, 3 for 16/ -, 4 for 21 / -. 
VERY POWERFUL GEARED SMALL 
12 v. D.C. MOTORS. 3 x 11ín., 18 /8. 
All Items new, guaranteed and post free 

except where stated. 
Lists sent on request. Post orders only to 

THE 
RADIO & ELECTRICAL MART 
20 STATION APPROACH, SUDBURI" 

TOWN. WEMBLEY. 1IIDDX. 

DO IT YOURSELF 
Build your own electronic keyboard 
and play everything! Send for free leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now . . 

C. & S, 20 Maude Street, 
Darlington, Co. Durham. 

TW I N ETTE 
A New Transistor Portable 

Design from 

REPANCO 
Two Transistors only 
Fully portable 
Loudspeaker 7in. x 4in. 
Long and Medium Wavebands 
Twin Ferrite Aerials 
Provision for External Aerial 

SEND NOW! 1/6 (post free) for easy 
wiring plans, instructions and price list. 

RADIO EXPERIMENTAL 
PRODUCTS LIMITED 

33 Much Park Street 
Coventry 

I 
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CABINETS & 
HI - FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

PRACTICAL WIRELESS 463 

The ideal book for every serious model maker . . 

RADIO - CONTROLLED 
MODELS F. J.Camm 

pf 

"Bureau" 
116.16.0 

This is only one example taken from 
our extensive range of stock cabinets. 
Write for our NEW 24 page fully illus- 
trated catalogue on: 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY. 
Equipment is also our speciality and 
we now offer, in a novel book form: 
A NEW EQUIPMENT COMPARATOR 
illustrating our range of radio chassis 
speakers, tape decks, single players and 
autochangers. 
SEND TODAY for a copy of these two 
books/ which are absolutely FREE. 

120 (PW86) Green Lanes, Palmers Green 
London, N,I3. BOWes Park 1155/6 

(Nr. The Cock Tavern) 

Contents Simple Steeing 
Include Control Gear 

:r 

A 
Single -valve Super. 

regenerative Receiver : A Two -valve 
Transmitter for Radio Control : 

Control Box : Wavemeter, Inter- 
ference, Layout : Obtaining a Second 
Channel Using the "Mark /Space" 
System : A Proportional Steering 
Circuit and Reversible Sequence 
Engine Control Gear Radio - 
controlled Boat using a Glow -plug 
Engine and an Electric Motor in the 
Power Unit : A Six -valve Super- 
heterodyne Receiver for Model 
Control : A Single -valve Crystal. 
controlled Transmitter Radio 
Control for Model Aircraft (Sequence 
System) : Tuned Reeds and Audio 
Control More About Model 
Actuators Tuning Model -control 
Transmitting Aerials : A Bulb Model - 
control Frequency Meter : An Auto - 
switch for Model -control Trans- 
mitters : A Radio -controlled Model 
Battleship : Building a Radio -con- 
trolled Model Aircraft. 

Fully illustrated with circuit 
,details, diagrams and 

photographs. 

12. 6d. FROM ALL 
BOOKSELLERS 

. or in case of difficulty 13s. 6d. by 

Tower 
ARTHUR PEARSON 

ower House,SouthamStreet, 
London, W.C.2. 

PEARSON 

BENSON'S BETTER BARGAINS 
TRANSFORMERS, potted, 'C" core; input 280v. 
Outputs: -8.3 v., 0.3 A. (1 A. actual), twine, 816: 
Output,; -- 010.0 -510 v. 275 mA. 375.0 -375 v. 63 
mA. 5 v. 3 A., 6.8 v. 7 times (17 A.), 66/ -. CON- 
DENSERS, block, paper; 8 mid. 250 Vie. 4 / -; 600 
Vey. 8/ -; 4 mid. 2kVw.7 /6; 000 Vt.. 8 /6. Switch 
Nee aplitter, DP, 15 A. 16/. Panel fuse -holders, 
1/8; Panel Iampholders (Indicators). 1 /6. POWER 
UNITS. Iepet A.C. 115/250 v. Outputs: D.C. 330 
v.. 120 mA. and 0.8 v. A.C. twine. Potted trans. 
and LP choke, new (post 4/61, 80) , MONITOR 58, 
triggered oscilloscope, comprising Indleator 248 
and Power Unit 876. Valves VCR138a, 3/EF50, 
2 /EC038, 5/EF65, EF37A, CIVIL 3/EA50 and 
2 /51340, VU120A. Two units each 12x9x 18in., 
black aaleh. 220 v. A.C. input with 18 -way cable 
and mains cable and circuit. Cathode probe unit 
extra, 17/6, 681101- (Rail 20/ -). INDICATORS. 
Type 101 with VCR530 and 2/EB91, 2 /EF91, 
2 /510, new cond., 80 /- (poet 7/ -1. Type 1 with 
VCRx2e3, 2/EF52, 5/626, 1 /6V6, 1 /EY51,2 /EB91, 
3/EF91, RFEHT Generator and 28 /he /e, anti, 45/- 
(Rail 7 /8). HEADPHONES- CLR, 718. CR100 
Noise Limiter assemblies, with valve, 8 /8. NEW 
M.C. METERS. 36ín. round flush, 60µA, 70 / -; 
20011,A, centre zero, 601 -; 1 mA. centre zero, 461 -; 
1 mA, 56; -; 21 in. 1 mA, g8/6; 2 in. 300 mA, rash 
8/8. 211n. 11.I. 20 v. A.C.. 8 /6; 300 v. A.C. ß11n., 
16) -. VIBRATORS. Mallory 0634C 1'2 v. 4 -pin. 
7/8; 6 v. 5 -pin reversible, 7/6. 811558. good con- 
dition, tested with handbook. 27/101- (Rail l0 / -). 
DRIVES: slow -motion Admiralty 200 : 1 ratio, 
sealed 0.100, 6/8. R1166 S.M. "N" type new 
10 /8, VIBRAPAA 6 v. D.C. to 250 v. D.C. to 250 v. 
60 mA, smoothed case. 22 /8. 12 v. to 260 v. 60 mA, 
81 /- (p.p. 5/6). DYNAMOTORB (post 3/6). 12 V. 

to 250 v. 65 mA, 11,8: 6 v. to 250 v. 00 mA, 11 /6. 
ROTARY CONVERTERS. Input 24 y. D.C. Out- 
put 50 v., 4 s., 60 /cs., 401- (Rail 7/61. CATHODE 
RAY TUBES. New VCR 189A or VCR 138. each 
80/ -; CHOKES, LP 10H 200 mA, 8/6; 190E 60 
mA, 8/8, 9E1 100 mA 6/8; Potted 1011 100 
mA, 7/8. "0 ". 5H 400 mA, 10/8, 16H 250 mA, 
1218; 1011 50 mA. 6 / -. R.F.27, good tond., 18 /- 
(0.0. 3)61. METAL RECTIFIERS, 240 v. 100 mA, 
41.; 240 v. 30 mA, 34: 600 v. 30 WA, SM. 

LIST AND ENQUIRIES B.A.E. please. Tema, 
C.W.O. Postage extra Immediate despatch. 
Callas R Post: W. A. BENSON (PIP). 138 Rath - 
bone Road. Liverpool. 16. íßF6853 CoOsrs: 
SUPERADIO (Whiteehapeh Ltd.. 116 White - 
chapel, Liverpool. 2. ROY 1130 

FIRST -CLASS 
RADIO COURSES e . . 

GET A CERTIFICATE ! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how 1 

FREE GUIDE-- - 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A. M. I. P. E., A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER Liso,000 SUCCESSES. -.._. 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept- 461), 148, HOLBORN, 
LONDON, E.C.I. 

S. Africa : P.O. Box 8417, )o'burs. 
Australia : P.O. Box 4570, Melbourne 

PADGETTS RADIO 
STORE 

40 MEADOW LANE, LEEDS II 
Tel.: Cieckheaton 2866 

TXI154 Model M complete with valves and 
meters, four wave band model. Clean 
condition, 18/ -. Carr. 12) -, B.R.S. 
U.S.A. Tube Unit with a five inch 5CP1 
tube short P. 10/-. Less valves. Carr. 8/8. 
B.R.S. 
Tube Unit Type 116. Complete with VCR97 
Seven EF50 valves in very good condition 
25/ -. Carr. 7/6, B.R.S. 
Special TV offer, fifty only Ultra 141n. 
BBC -ITV, Models 815 and 915. Supplied In 
perfect working order. New regunned tube 
twelve months guarantee. Set and valves 
have a three months guarantee. Only 
512.0.0. Carr. and insurance 17/6. New tube 
is packed separate in Its manufacturer's 
carton. 
New Valves. All post tree, three months 
guarantee. EF50 Red, 2/3: Standard, 1/9 
EF91, 3 / -: EL91, 3) -: EB91. 3, -: 8J8, 3/8 
0C4, 2 /8; ()ACM, 2/9: 8AG5, 2/8; 8A1(5, 3/- 
6116. 1/0; 6E8, 41-: 955 9/8 :954 1/9: VR/150,30 
4/8; U60, 5/ -; KTS3, 5/ -; 12Á8M, 4/ -: U12. 5/. 

New Co -Axial Cable. Multi- strand, best 
make. Bd. per yd.; 50 yds.. 201 -: 100 yds., 
37/ -. All post free. 
P.M. 4 ohm Speakers. Rola. Celestian, 
Goodman. etc. Removed from TV sets. 
7 x lin., 101-: Bin., 6 /8. Post 2/6. 

Yellow Spot Transistors. 2/9. Crystal 
diodes, 9d. Post 3d. each. Doz. lote less 
10 per cent, post free. 
Valves Removed from TV Seta. All tested 
and are 100 per cent as new, 3 months' 
guarantee and post free. U26, 5 / -; U31 5/ -: 
V261, 5/ -; UL41, 5/ -: VII, 5/ -: 8P25. 5 /-: 8F15, 
5) -: 6F13, 5 / -: 6L18, 5i -: 6LD20, 5/ -: 20P3, 5l-: 
20L1, 5, -; 20P1. 5/ -; 20P4, 5 / -: 20D1. 5/ -: 10P14 

at 5 - each // Maanny mÓ é types. 
5U4 
send 

and 
S.A.E. 

list. 

www.americanradiohistory.com

www.americanradiohistory.com


464 PRACTICAL WIRELESS September, 1960 

Our Transistors, Quartz Crystals, Speakers, 
SPECIALITI ES Valves and Miniature Components 
Trade enquiries invited Catalogues free on request. Compare our prices. 

WE ARE ABLE TO SUPPLY MOST OF 
THE COMPONENTS USED ON CIR- 
CUITS PUBLISHED IN THIS AND OTHER 
MAGAZINES AND BOOKLETS. WHERE 
THE EXACT ITEM IS NOT AVAILABLE 
WE CAN RECOMMEND A SUITABLE 
SUBSTITUTE IF AVAILABLE. 

STEREO 3 -D 
Fat. 3 -D EFFECT CAN BE HEARD WITH 

OUR NEW HIGH -GAIN CIRCUIT 
Can be used with Stereo or ordinary records * Output 2 watts each speaker. * Valves ECC83, 2- ECL82. * Tone, balance and volume controls. * Mains operated 110/250v A.C. 
Completely built and tested with knobs 
and calibrated dials, speaker sockets, etc. 

£5 7 6 
P.P. 2/6 
including (circuit and notes). g 1 

*BARGAIN OFFER 70 * 
9 x 6in. speakers for use with above 18/6 ea. 
COLLAROSTEREO4- speedauto- changer crystal 
pick -up -BRAND NEW E7.10. P.P. 3/6. 

ALL TRANSISTOR 
THE "BABY 

* 

BABY ALARM 
SITTER" 

100% Safe -Guaranteed 
Fully Portable -Very Sensitive 
No Mains -Battery Operated 
Can be used over any distance 

it at home, take it on holiday 

on large 5 inch Speaker 

Battery £5.10.0 P.P 2/6 

ALL THE TIME - 
free on request) 

°_-} * \:! * 
,Ì 

, i 

* 
Use 

Every Sound can be heard 
Completely Assembled with - BE WITH TOUR CHILDREN 

(Illustrated leaflet 

VALVE REDUCTIONS 
(WHEN PURCHASED IN SETS) 

TP25, VP23, HL23 /DD, PEN25 (or QP25) ... 
... 

_ 2 5 ) - 
IA7GT, INSGT, IH5GT, IC5GT (or 3Q5GT) . 35 - 
X66, KTW6I, DH63, KT63, U50 ... ... ... ... 30:- 
6K8G, 6K7G, 6Q7G, 5Z4G, 6V6G ... ... ... ... 32;6 
IRS, 155, 1T4, 154 (or 354 or 3V4) ... ... ... . 25/- 
DK96. DF96, DAF96, DL96 ... ... ... ... ... 35/- 
bKBG, 6K7G, 6Q7G, 25L6GT, 25Z5 (or 25Z6G) ... 35;- 
12K8GT, I2KTGT, 12Q7GT, 35Z4GT, 35L6GT (or 5OLGT) 40/- 

12sA7GT,) 
I2SK7GT, 12SQ7GT, 35Z4GT, 35L6GT (or 

P.P. I/- per set of valves 
3:/6 

PRACTICALComplete 

TRANSISTOR CIRCUITS 
Produced for the Home Constructor -containing 14 
easy to build circuits with practical layouts, trans- 

istor information, etc. 1st Edition 2/- post free. 

TYPE 38 TRANSMITTER /RECEIVER 
with 5 valves. In new condition. These sets are sold 

without guarantee, but are serviceable. 
Coverage 7 to 9 Mc /s 6' 

/6 P.P. Headphones 7/6 pair. Junction Box 2/6 
Throat Mike 4/6 Aerial Rod 2/6 2/6 

TRANSMITTER /RECEIVER 
ARMY TYPE 17, MARK I I 

Complete with Valves, High Resistance Headphones, Handmike 
and Instruction Book and circuit. Frequency Range 44.0 to 
61 Mc /s. Range approximately 3 to 8 miles. Power requirements: 
Standard 120v. H.T. and 2v. L.T. Ideal for Civil Defence and 
communications. 

BRAND NEW 45/- P.P. 5/- 
44 -61 Mc /s Calibrated Wavemeter for same. 10 /. extra. P.P. 2/ -, 

CRYSTAL MICROPHONES 
ACOS 39 -I Stick microphone. Brand new. Includes detachable 
Stand and screened lead. 39/6, P.P. 1/6. ACOS 40. Hand or Desk 
microphone. Fold away Stand and screened lead, 25/ -, P.P. 1/6, 

UNBEATABLE 
0A2 10 /- 
OZ4 5/- 

AS 5/- 
A7 12/6 

05 10 /- 
H5 10 /. 
L4 5/- 
LD5 5/. 
LN 5/- 
NS I0 /- 
RS 7/- 
54 71 
SS 6'6 
T4 6/- 

3A4 7/- 
3A5 9!. 
3D6 4/6 
3Q4 7/6 
3Q5 9/- 
354 7/- 

Special reductions 

VALVE 
3V4 7/6 
5V4 10'- 
5X4G 10 /- 
5T4 10,- 
5Y4G 10/- 
5Z3 10,x- 
5Z4G 8/6 
SZ4M I0l- 
6A7 9/- 
6AB8 10'- 
6AC7 5/. 
6AG5 5,- 
6AK5 6/. 
6AL5 5/- 
6AM5 5;- 
6AM6 5/. 
688G 4;6 
6BR7 12/6 
6BW6 8;6 
6C4 5/- 
6D6 6/6 

for sets 

PRICES! 
6C5 5/- 
6F6 7/6 
6F8 7/6 
6F12 5/- 
6F32 7/6 
6F33 5/- 
615M 5!- 
617M 7'6 
6K7G 5!- 
6K7M 7/6 
6K8M 10 /- 
6L6M 10 :- 
6Q7G 7/6 
6R7 6/. 
6SA7 6/- 
6SC7GT 74 
6SG7 6/6 
6SH7 5,- 
6517 6)- 
6SK7 6/- 
6SL7 6/- 

of valves. Send for 

FULLY 
600 

65Q7 61- 
65R7 6'- 
6557 6/ 
61.14 12/6 
61..77 5/- 
6V6G 8/6 
6V6GT 74 
6V6M 10 /- 
6X4 6/- 
6X5GT 5/- 
7A7 9/- 
7D5 WI- 
7D6 10'- 
757 9/- 
7Y4 7/- 
9D6 5/- 
12AH7 6/- 
12AU6 9/- 
12BE6 10/- 
12J7 10/. 
12K8 10 /- 
free lists. P.P 

GUARANTEED: 
TYPES. INCLUDES 

2SC7 6/- 
2SG7 61- 
2SH7 6/. 
2517 6/- 
25K7 6/- 
2SQ7 86 
457 14/- 

25A6 10 /- 
25L6 10 /- 
25Z4 9/- 
25Z5 9/. 
25Z6GT 10 /- 
28D7 4/- 
35Z5 8/6 
42 7 6 
43 10 /- 
SOBS IOÍ- 
5005 IOÍ- 
75 IO'- 
80 8/6 
83V 10/- 

6d. per valve. Orders 

SEND FOR 
TX, TUBES 

83 10 /- 
807USA 7/6 
AC /SG 10 /- 
AC2PENDD 

12/6 
AC /PEN 

10 /. 
AC /VPI 10 //- 
AC'VP210 /- 
AR8 5/- 
AZ3I 10 /- 
CL33 12,6 
CYIC 10 /- 
DAC32 HP- 
DAF9I 7/- 
DCC90 9!- 
DF91 7/- 
DH63 7'6 
DK32 12%6 

DK40 IOi- 
DK9I 7/- 

above [3 post 

FREE COMPLETE 
AND INDUSTRIAL 

DK92 7/6 
DL9I 7/- 
DL94 76 
DM70 8/6 
EB9I 5'- 
EBC33 6/6 
EFS0 4/- 
EL32 5/- 
EL33 12/6 
EM34 7'6 
EM80 10.- 
EM81 10.- 
EM85 11.- 
FC4 10,x. 
FW4 /800 

10 /- 
GZ32 II,- 
GZ34 11,- 
HL23 /DD 

6'6 
KT33C 8/6 

free. C.O.D. 

LIST OF OVER 
UNITS 

KT66 12/6 
KTW6I 6/6 
KTW63 5/- 
MVS PEN 

10 /- 
MS PEN 10/- 
MUI4 7/6 
MX40 10 /- 
N14 10/- 
PEN4VA 

10/. 
PEN25 5/- 
PEN46 5/- 
PP36 10 /. 
PX25 1216 
QP2I á/- 
QP25 6 6 
SP4 IO'- 
TOD4 10,- 
U50 6/- 
UCH42 10 /. 

or C.W.O. 

5 HENRY'S RADIO LTD. PADDING O LONDON W.4 
EDGWARE OAD, 

Opposite Edgware Road Tube Station, PADdington 1008/9. OPEN MONDAY to SAT. 9 -6. THURS. I o'clock. 

BACK 
PAGE 
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September, 1960 PRACTICAL WIRELESS 

Practical Wireless 

BLUEPRINT 

ALL OF these blueprints are drawn full -size and 
although the issues containing descriptions 

of these sets are now out of print, an asterisk in the 
list below denotes that constructional details are 
available free with the blueprint. 

The index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street. 
Strand, W.C.2. 

SPECIAL NOTE 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 

the Blueprint (stamps over 6d. unacceptable) to 

Title Number Price 

CRYSTAL SETS 
Junior Crystal Set PW94* 2/- 
Dual-wave Crystal Diode ... PW95* 2/6 

STRAIGHT SETS 
Battery Operated 

Modern One -valver ... PW96* 2/6 

All -dry Three .. ... ... PW97k 3/6 
Modern Two- valver ... .. PWQR* 3/6 

SUPERHETS 
Mains Operated 

'A C Band-pass Three ... PW99* 4/- 

A.C. Coronet-4 ... . PWI00* 41- 

A.C. /D.C. Coronet PWI01* 4/- 

MISCELLANEOUS 
The PW 3- speed Autogram ... -* 8/- 
The PW Monophonic Electronic 

Organ ... ... ... ... - 8/- 

TELEVISION 
The PT Band -III Converter ... -* 1/6 

longer stocked by retailers. 

Title Nurnher Price 
A.C. Fury Four ... PW'0* 
Experimenter's Short Wave PW 30a* 
Midget Short Wave Two PW3Ra* 
Band- Spread Three (Battery) PW6R* 
Crystal Receiver PW71 * 

Signet Two (Battery) PW76* 
Simple S.W. One -valver ... PW88* 
Pyramid One- valver PW93* 

2/6 
2/6 

2/6 
2;'6 

2/- 
2/6 
2/6 
2/6 

2/6 
2/6 

3/6 

3/6 
3/6 
3/6 
3/6 

3/- 
3/6 

I 
I 
I 

BBC Special One -valver .. AW387* 
Short -Wave Two . AW4?9* 
Short -Wave World Beater AW436* 

Standard Four Valve S.W. WM 383* 
Enthusiast's Power Amplifier ... WM387* 
Standard Four Valve WM391* 
Listener's 5 -Watt Amplifier WM39?* 

TELEVISION 
Argus Television Receiver 
Simplex Television Receiver --* 
r 

Ql . :uì ('OI'PO\ 
This coupon is available until 7th September, 1960 
and must accompany all queries in accordance 
with the notice on our "Open to Discussion 

page. 
PRACTICAL WIRELESS, SEPTEMBER, 1960 

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street. London. W.C.2. and printed in England by WATMOUGHS LIMITED. Idle. Bradford; and London. Sole Agents for Australia and New Zealand; GORDON & 
GOTCH (A ssiai. LTD South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year: 

Inland £1.3.0. Abroad £1 1.6 (Canada 19s.( Registered at the General Post Office for the Canadian Magazine Post. 
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iv PRACTICAL WIRELESS September, 1960 

"CONTINENTAL 
COMBINED PORTABLE /CAR 

Medium and Long Wave Full Tuning * Plessey Printed Circuit * 6 "TOP GRADE" EDISWAN 
TRANSISTORS * Sin. High Fidelity Speaker * 400mW Push -Pull Output * Internal Ferrite Aerial * Slow Motion Tuning * Fully Illustrated Instructions * Printed Circuit marked out * Car Radio aerial socket and A.V.C. * ALL COMPONENTS GUARANTEED * Double Tuned IFs * Size 9} x 7 e 3 4ins. Weight 41b 

-6" -Just 
RADIO 

right for a day's outing 

Wherever 

you are - 
- _`, 

"First Class 
;- - 

t T in every I " 
wa war, 

CONTINENTAL AND LOCAL 
STATIONS AT YOUR 

FINGERTIPS 

Total Cost of all Components 

El11OA P.P.36 

including Cabinet, Battery, 
Transistors, Car Radio, AVC 

and all necessary items. 

A` highly sensitive and selective port- 
able fully tunable on medium and long 
waves. Performs equally well as a car 
radio. Low running costs, good looks 
and ease of construction combine to 
produce a radio equal to commercial 
receivers in the 20 gris. class. 

ALL COMPONENTS 
AVAILABLE SEPARATELY 

SEND FOR NEW FREE ILLUS- 
TRATED LEAFLET AND PRICES 

- 
CALL FOR DEMONSTRATION 

* NO EXTERNAL AERIAL OR EARTH 
* COMPLETE STATION SEPARATION - EASY 

MAJOR-2 (Two- Transistor Pocket Radio) 

IDEAL FOR BEGINNERS * 4 -stage reflex * Medium wave; tunable * Very sensitive * No aerial or earth * Complete layout * Over 6 months on one 
battery * 4* x 3 x I }in. 

' * Weight only 4 oz 
* Personal phone 

All components sold separately included 

TOTAL COST 69'6 P.P. 1'6. NEW BOOKLET FREE 

RECEPTION GUARANTEED ANYWHERE! 

* * NOT TOYS BUT REAL 

-NO REACTION CONTROLS 
AS A B C TO BUILD AND A THRILL TO USE * 

MAJOR- 3 (Three -Transistor Pocket Radio) 

* 5 -stage Reflex Circuit 
* No Aerial or Earth 

* trolìature 
Volume Con - 

* 3 Ediswan Transistors 

* Medium Wave Tuning 

* Size 4} x 3 x I }in. 
* Personal Phone 

(As described in R.C., Sept. '59) included 

TOTAL COST 87'6 P.P. I 6. NEW BOOKLET FREE 

FANTASTIC OUTPUT, TERRIFIC RECEPTION 
GUARANTEED ANYWHERE 

WORKING RADIOS ! * * 
Mercury Batteries 

volt, 500 
P.P. 

-" x á in. 13 each, P.P 3d 
each, or 12- dozen, PP 9d. 

PRICES DOWN! 
RED -SPOT 

TRANSISTORS 
3/6 each 

WHITE SPOT 
5/_ each 

NEW FREE LIST 
ON REQUEST 

Fully Guaranteed 

Telescopic Chrome Aerial 
7- Sections, aft. 6in. open; 6m. closed. Ideal for 
Portable Receivers. Walkie- talkies, Radio Control, 
etc. With Clips 12 6. P.P. II-. 
Also 64 inch version 17,6. P.P. II , 

Crystal Microphones 
ACOS 39 -1 Stick Microphone with screened lead 
and stand. (List 5 gns.). 39/6. P.P. I'6. 
ACOS 40 Desk Microphone with built -in stand 
and screened lead (List 50' -). 25, -. P.P. I /6. 

Crystal Microphone Inserts 
Latest ACOS, tin. Round Hi -Fi Insert. 14 -.P.P. 6d. 
lin. square (ex -units) 3 6 each. P.P. 6d. 

3- TRANSISTOR HEARING AID 
High -gain circuit with built -in crystal microphone and battery. 
Includes miniature earphone. Size 3 x 2 x lin. All components, 
89/6. P.P. If -. 

RF, IF AND AUDIO SIGNAL TRACER 
Ideal signal peaker or quick fault -finder for receivers, amplifiers, 
etc. Size 4} x 3 x I }in. All components, with 'phones, 37/6. 
P.P. 16. Less 'phones, 32/6. P.P. 1'6. 

CRYSTAL CONTROLLED OSCILLATOR 
3 -12 Mcs Spot Market Unit. Uses SB305 Transistor. 

P 
Ideal for short wave calibrator, etc. All components 
(less crystal). 22,!6. P.P. 1 / -. 

250mW PUSH -PULL OUTPUT AMPLIFIER 
For use with any 2, 3 or 4 transistor, earpiece or headphone radio 
to give room -filling volume on Sin. speaker. All components 
including 2 Ediswan transistors, speaker, battery, special input 
socket to take earpiece plug, cabinet, etc., 59/6. P.P. I 6. 
Ideal for use with Major -2 or Major -3. 

TRANSISTOR TRANSMITTER 
1.8 to 2 Mc /s coverage. 3 transistors unit size 44 x 3 x I }in. 
Range of 3- section rod aerial up to 300 yards. Includes built -in 
microphone, battery and 3- section rod aerial. All components, 
57 6. P.P 1.6. 

27 Mc 's RADIO CONTROL RECEIVER 
3- Transistor regen. circuit. Size 2 x 14 x 1 1in. Weight with 
batteries, 14 oz. Uses 58305 transistor. Multi- channel reed 
operated. All components (less reed), 501-. P.P. I / -. 

SEE OTHER 
ADVT. INSIDE Ei HENRY'S (RADIO) LTD. 5 HARROW ROAD, EDGWARE ROAD 

PADDINGTON, LONDON W.2 

Opposite Edgware Road Tube Station. PADdington 1008 9 OPEN MON. to SAT. 9 -6, THURSDAY I o'clock 
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