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L a s k ys R a ails> 
SPEAKERS 

FOSTER CRITERION HI-FI 
SPEAKER SYSTEM 
This extremely high quality bookshelf speaker system 
by the world famous Foster Co. of Japan incorporates 
an acoustical suspension woofer and cone tweeter in a 
sealed infinite baffle enclosure with handsome oiled 
walnut finish. The performance of the Criterion is 
superior to many larger and far more expensive units 
and at Lasky's special purchase price is quite without 
equal! SPECIFICATION: Air suspension type 64in. 
bass -midrange woofer with rolled cloth edge. 211in. 
HE cone type tweeter. Frequency range 65-20,000c/s. 
Maximum power handling 15W. 8f impedance. 
Cabinet constructed from fin. laminate with oiled 
walnut veneer finish; size 131 x Thin. square. Dark 
green woven acoustic gauze. Phono input at rear. 
List Price 512.10.0 each. 

Lasky's Price £8.8.0 or 2 for £16 Fo 

BOOKSHELF 

1-7/5 
2-1216 

TEST EQUIPMENT 
TTC Model C-1000 
A really tiny 1,000 O.P,V. pocket multi -tester with "big" 
meter performance. Precision 2 jewel meter movement. 
Hand calibrated to +3% accuracy on full scale of d.c. 
ranges, 4% on a.c. ranges. 24ín. square meter. SPECIFICA- 
TIONS a.e./V ranges: 0-10, 50, 250, 1,000V at 1K/O.P.V. 
a.c./V ranges: 0-10, 50, 250,100V at 1K/O.P. V. D.c. current: 
0-1-100mA. Resistance: 0-150K/oluns (3,000 ohms centre 
scale). Decibels: -10 to +22dB. Operated on one penlight 
cell.. Two colour buff/green case -size only 34 x 24 x lin. 
Click stop range selection switch. Ohms zero adjustment. 
Complete with test leads, battery and instructions with 
circuit data. 

Lasky's Price 39/6 Post 2/6 

TTC Model C-1051 
A completely new design 20,000 O.P.V. pocket 
multimeter with mirror scale and built in thermal. 
protection circuit. Exceptionally large easy to read 
meter with D'Arsonval movement. Colour coded 
scales. Single positive click -in, recessed selection 
switch for all ranges. Ohms zero adjustment. 
Range spec. AC volts: 0-6-30-300-1200 V at 
10K/ohms/V DC volts: 0-3-15-150-300-1.2KV 
at 20K/ohms/V. Resistance: 0-60K-6megs. DC 
current: 0-60µA-300mA. Decibels: -20dB to 
+17dB. Hand calibration gives extremely high standard of accuracy on all ranges. Uses 
one 14 V penlight battery. Strong impact resistant plastic cabinet -size only 44 x 31 x 14in, 
Two colour buff/green finish. Complete with test leads and battery. Original list price £5.5 

Lasky's Price 75/x- Post 2/6 

PHOTO ELECTRIC RELAY 
TTC MODEL Q4001 Photo Relay System 
-comprising "exciter" lamp and relay 
unit. Any interception of the light beam 
instantly triggers the relay which in turn 
will operate light, alarm bell or buzzer, 
electronic counter, heavy duty relay or 
electric motor: Many useful applications 
in the home, office, shop, factory, etc. 
Operates on 240V. A.C.; exciter lamp 
12V. 20W. effective up to 15ft. in day- 
light or 50ft. at night. Very simple to 
install. In strong metal cases size (each) 
6 x 44 x 3in. Complete with mounting 
brackets wire and instructions. 

Lasky's Price £7.19.6. Post 5/- 

NEW INTERNATIONAL TAPE 
FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES 

3in. Message tape, 150ft. 2 6 51in. Standard play, 850ft. PVC 11 6 
3in. Message tape, 225ft. 3 9 54in. Long play, 1200ft. Mylar .. 15 0 
3in. Message tape, 300ft. 7 6 54ín. Triple play, 2400ft. Mylar .. 45 0 
3Tin. Triple play, 600ft. Mylar 10 0 lin. Standard play, 1200ft. Ace - 
4ìn. Triple play, 900ft. Mylar 17 6 tate 12 8 0 
5in. Double play, 1200ft. Mylar 15 0 7in. Standard play, 1200ft. My- 
5in. Long play, 9001t. Acetate .. 10 0 lar 12 6 
5m. Standard play, 600ft. PVC.. 86 7in. Long play, 1800ft. Mylar 196 1 

5in. Triple play, 1800ft. Mylar.. 35 0 7in. Double play, 2400ft. Mylar 25 0 
51in. Double play, 1800ft. Mylar 22 6 7in. Long play, 1800ft. Acetate 15 0 1 

54in. Long play, 1200ft. Acetate 12 6 7in. Triple play, 3600ft. Mylar, 50 0 I 

P. & P. 1/- extra per reel. 4 reels and over Post Free. Special quotes for quantities. e 

SPECIAL INTEREST ITEMS! 
N E W LASKY'S EXCLUSIVES 
FANTAVOX MODEL TV -1008 VHF 
AIRCRAFT BAND 
AND AM 
RECEIVER 
The first pocket size Receiver of its 
type allowing you to "tune -in" 
anywhere to the entire air -to - 
ground, ground -to -air communica- 
tions band covered by 108-137Mc/s 
in addition to full AM medium wave 
band cover of 535-1605Kc/s. An 
extremely sensitive 10- transistor 
and 2 diode, superhet circuit plus 1 
variable capacitor and L thermister. 
Intermediate frequencies: AM -455 
Korn; VHF-10.7Mcls. Output 
power: 200mW. thin. Permanent 
Dynamic 8 ohm speaker, earphone 
also provided for "silent" listening. 
A built-in ferrite rod aerial is 

® FANTAVOX 

provided for AM reception and a fully directional telescopic antenna for VHF reception - the latter when collapsed neatly clips across the top of the set. Power is from 4-1.5v penlight cells and a jack socket for connection to a suitable AC converter is also provided. The Model TV -1008 is extremely well made and finished in grey plastic with metallic blue speaker baffle, chrome telescopic antenna; attached wrist strap is also provided. 
Size 61 x 3 x 14in. Complete with batteries, magnetic earphone, instructions and circuit data. 

Lasky's Price £11.10.0 P. & P. 5/. 

MIDLAND Model 10-502 VHF 
AIRCRAFT BAND CONVERTER 
An entirely new item for the radio enthusiast bringing instant 
reception of the ground -to -air, air -to -ground waveband. For use 
with any standard AM or FM radio covering 535 to 1605Kc/s, 88 
to 108Me/s respectively -with no electrical conversion or connec- 
tion required. The Model 10-502 (self powered by one 9V (PP3 
type) battery) is merely placed close to the receiving set and then 
tuned over 110 to 135Mc/s which covers the whole aircraft com- 
munications band. Volume and reception effectiveness is adjusted 
by moving both sets to the most favourable position and balanc- 
ing the vol. controls of each accordingly. The Model 10-502 has a 
smartly designed black plastic cabinet with brushed metal front 
panel and 181n. chrome telescopic antenna, size only 4 x 24 x 24in. 
(inc. knobs). Complete with battery and full instructions. 

Lasky's Price 79/6 Post 3/6 

REMOTE CONTROL SWITCHING SYSTEM 
An extremely compact, simple to use and install 
remote switching system for use with a wide 
range of mains operated equipment. High freq. 
signal from the transmitter is relayed to the re- 
mote switching unit via the AC mains circuit into 
which the units are plugged -providing instant 
on/off-off/on control of appliance. Spec.: 3 transistor and 1 diode circuit. Frequency 190Kc/s 
(pre-set). Power 220/240V AC, 50/60c/s. Max. 
power of equip. to be switched -300W plastic 
cabinets size: 51 x 2h x 1¡in., . each with neon 
indicator lamp. Comp. with flex and instructions. 

Lasky's Price £7.19.6 Post 5/ - 

STEREO MOVING MAGNET CARTRIDGE 
Model AD -76K 
Lasky's are first again with this new high compliance moving 
magnet stereo cartridge that really breaks the quality/price 
barrier. The performance of this cartridge is equal to others 
costing many £'s more and will bring out all the subtleties of the 
finest microgroove recordings and is suitable for use with all the 
latest high sensitivity amplifiers. SPECIFICATION: Diamond 
Stereo LP stylus. Compliance 10 x 10-.cm/dyne. Frequency 
response 20-20,000c/s. Channel separation 20dB. Output 7mV. 
Tracking pressure 2 grammes ±0.5grm. Standard Tin. mounting. 
Total length (inc. pins) 1s/16in. Replacement Diamond stylus 
available. Fully guaranteed. 

Lasky's Price 85/- Post 2/ - 

Branches 
207 EDGWARE ROAD, LONDON, W.2 Tel.: 01-723 3271 
Open all day Saturday, early closing 1 p.m. Thursday 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01-636 2605 
Open all day, 9 am. -6 p.m. Monday to Saturday 

152/3 FLEET STREET, LONDON, E.C.4 Tel.: FLEet St. 2833 
Open all day Thursday, early closing 1 -p.m. Saturday 

High Fidelity Audiö Centres 

42 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01-580 2573 
Open all day Thursday, early closing 1 p.m. Saturday 

118 EDGWARE ROAD, LONDON, W.2 Tel.: 01-723 9789 
Open all day Saturday, early closing 1 p.m. Thursday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel,: 01-790 4821 
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SPEAKER SYSTEMS 
THE CARTON COLUMN 
This is a Cslumn cabinet. 
Size22:!. x 5 x litin., fitted 
with :i speakers. This will 
handle 10 watts and will 
improve the quality- of 
any tape recorder, or 
record player. Finished 
in wood grain Cloth and - 

sandstone Vynair. A real 
bargain at 59/6. P. & P. 
10/6. 

THE IMP. Extension 
Speaker Cabinet. Wedge 
shaped, size x 6l --in. 
fitted 7 x4in. speaker. 
Covered with attractive 
,alnut with fawn Vynair 

front. Keyhole slot in 
back. Only 25/6. P. & P. 
4/6 

DUO. Wedge shaped Spea- 
ker Cabinet. Size 74 x 70ín. 
fitted 7 x 4in. speaker. 
Covered in attractive two 
tone Vynair. Price 32/6. 
P. & P. 4/6. 

CLARENCE. Extension Spea- 
ker Cabinet fitted 8 x fin. 
speaker. (3 ohms imp.) and 
volume control. Size 104 x 84 x 
44in. Finished in black and 
grey Vynair. 45/-- P. & P. 
4/6. 

All cabinets are new and speakers 
are mounted on lin. chipboard 
baffles. All speakers ex TV re- 
conditioned hi flux magnet. All 
carefully tested before despatch. 

THE MILTON. A 
Hi -Pi Bookcase 
Cabinet. Size 9 x 

s 6in.,with 5in. 
speaker. Finished 
in Teak cloth 
with bold silk 
front 30/-. P. & 
P. 4/6. 

THE STEREO. A superior ex en- 
sion speaker cabinet fitted with 
two 7 x 4in., speakers. Size 16 x 
9 x 84in. Finished in fawn 
Vynair with natural/teak ends. 
£3. P. & P. 5/-. 

THE SCOTT. Table top or wall 
mounting Speaker. Size 164 x 
104 x 54ín., tapered as illustr- 
ated. Fitted 134 x 8in. Speaker 

with volume control. Finished in teak 
cloth and contrasting Vynair. (Please 
state 3 or 15 ohm imp.) £4.5.0. P. & P. 
7/6. 

SPEAKER ENCLOSURES 

The Baker. Size S x 150 x 
234in. Teak veneered top 
and sides. Fawn Vynair 
covered front. Cut out for 
12in. speaker and 3in.twee- 
ter with port and internal 
bass reflex board. Fitted 
rubber feet. £6.15.0. P. & P. 
10/6. 

The Cowdrey. Corner 
Cabinet in natural 
teak finish for 134 x 
Bin. speaker also cut 
out for tweeter, 
£3.15.0. P. & P. 8/6. 

The Tennyson. Wedge shape 
for table or wall mounting 
134 x 16 x 80ín. Cut out for 
134 x 8in. speaker with port. 
Finished wood grain cloth 
and matching Vynair. £2.2.6 
P. & P. 7/6. 
The Vernon. Table top or 
wall mounting enclosure for 
134 x 8in., speaker (Similar 
to The Scott illue. above). 
37/6. P. & P. 6/-. 
The Hayden. 164 x 15 x 74 
in., wood grain cloth and 
contrasting Vynair covered 
suitable for 121n. speaker, 
72/6. P. & P. 9/-. 

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 101n. round, 10 x Sin. 3 
ohm, or 15 ohm, 48/6, P. & P. 3/6. 8in. round 15 or 3 ohm, 42/6. P. & P. 3/6. E.M.I. 
134 x 8in. 15 or 3 ohm 45/-, P. & P. 3/6. E.M.I. 3in. tweeter, 15/-. P. & P. 1/6. E.M.I. 
134 x 8in. fitted two 24in. tweeters. 15 ohms, 77/8. P. & P. 4/6. E.M.I.,134 x 8in. (15 
ohm) Hi Fi Quality, £5.19.6. P. & P. 4/6. E.M.L, Woofers, 64 a 64in. square. 3 ohm. 
59/6. P. & P. 4/6. E.M.I. Crossover, 16/6. P. & P. 1/-. EAGLE Crossover units, 3 or 16 
ohms, 14/6. P. & P. 1/-. Bakers 12ín., 25 watt, 15 ohm, £6.6.0. P. & P. 3/6. All other 
speakers supplied -Goodman, Bakers, W.B., Wharfedale, Eagle, Tripleton. 

VYNAIR Widths from 40 to 541n., 16/6 
yd. off roll. P. Zr P. 1/9.4 yard, 8/6. 
P. & P.1/9. Send 1/- stamps for samples. 
SPEAKER MATCHING TRANS- 
FORMERS. 3, 7, 15 ohms, 8 watt, 11/6. 
P. & P. 1/6. 
CARTRIDGE: Reuter STD/2, 17/6, 
GP91/1, 20/-. Mono Sonotone, 2TS8, 
15/-. Acos GP67/2 high output, 18/6. 
P. & P. 1/-. 

MICROPHONES: Xtal Hand Mikes. 
B1201 with stand, 54/6. P. & P. 3/6. 
ACOS Mike 45, 21/-. ACOS Mike,40, 
18/6. Dyn. Mike DM -391, 30/ CM21 
Xtal, 12/8. Telephone Pick-up, 10/6. 
P- & P. 1/-. Xtal lapel Mike, 7/6. Guitar 
Mike, 12/6. P..& P. 1/-. 
TRANSISTOR ELECTROLYTICS: 1, 2, 
4, 5, 8,10,16, 25, 32, 50,100 mfd 15 volt 
working, 1/3. P. & P. 1/-. 250 mfd DC, 
3/-. 500 mfd 12v, 8/-. 500 mfd 25v DC, 
3/6. P. & P. 1/-. 

EARPIECES WITH CORD and 3.5 mm. 
plug. 8 ohm magnetic, 3/-. 250 ohm, 4/-. 
180 ohm with -clip, 6/6. Xtal. P. & P. 6d. 
TRANSISTOR SPEAKERS 8 ohm 2in., 
8/8. 3in., 10/6. 34ín., 12/6. P. & P. 1/-. 
TERROR RODS: 6 x 6/rein.,2/6; 44 x gin., 
2/-; 6 x (in., 2/8; 8 x Oin., 3/-. P. & P. 
1/- each. 
FERRO% RODS WITH COILS, 44 x gin., 
8/6; 8 x 6/sein., 5/6; P. & P. 1/- each. 
ROTARY SWITCHES: 2 Pole Mains 
Switch, 3/-; 1 pole 12 way, 2 pole 2 way, 
3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 
3/6 each. P. & P. I/.. 
PIANO KEY PUSH BUTTON SWIT- 
CHES, 7 button inc. mains on off. 6 
banks of 6 P.C.O., 8/6. P. & P. 1/-. 
SIEMENS CONTACT COOLED RECTI- 
FIERS, 250v. 350mA., 4/6. P. & P. 1/-. 
VACUUM CLEANER LEAD. 74-yds. twin 
cable with moulded 5 amp. two pin plug. 
4/6. P. & P. 1/6. 

BROADWAY Electronics 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON, S. W.17 Telephone 01-672 3984 (Closed all day Wednesday) 

(Few minutes from Tooting Broadway Underground Station) 

JACKSON 
the big name in PRECISION components 

MINIATURE TUNING CAPACITORS 

The Jackson 'O' range 
contains six basic types of 
different air -dielectric 
tuning capacitors with a 

wide variation of capacities 
available in each type. In 
addition, there are optional 
extras such as concentric - 
spindle slow-motion drives, 
built-in trimmers and 
plastic covers. The 
maximum capacitance per 
section ranges from 12, 18 or 24 pF for FM types to 420 
pF for AM types. 

* Type 00 miniature twin capacitor at * Type OFM two -gang for FM at * Type O two -gang for AM at 

TYPE "00" 

12/6 each 

12/9 each 

12/9 each 

Write for literature 

JACKSON BROS. (LONDON) LTD. (Dept. P.W.) 
KINGSWAY-WADDON, CROYDON, CR9 4DG 
Phone Croydon 2754-5 (01-688) Grams: Walfilco, Croydon 

U.S. Office: -M. SWEDGAL 
258 Broadway, New York. N.Y. 10007 

TELEVISION BARGAINS 

Due to Bulk Purchase we offer Ex Rental 12 

channel T.V.s. Well maintained and tested. 

Tubes 100% guaranteed. Slimline 17" Peto 

Scott 732, Ultra V17/70, Regentone 7en 17, 

Cosser 874, Alba T44, F.M. all £8.0.0. each. 

21" Ultra V21/70 £12.0.0. Semi slim 17' 
Alba T655, Regentone 7en 4 7en 8, Sobell 
T178, T179, Bush TV85, £7.0.0. each. 

Many others available, all worth double 
Carriage £1 Terms C.O.D., C.W.O. 

We stock all spares for most pre -1962 T.V.s 

Send S.A.E. for price list to: 

D. WEBB 
58 Chanterlands Avenue, 

Hull, Yorkshire. 
Tel: Hull 43281 and 36016 
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Transistorised 

FM Tuner 
CALLERS WELCOME 
SAVE 

£2.10.0. 

MODEL 
A1005. 

HIGH QUALITY: 
LOW NOISE: 
BATTERY OR MAINS 
OPERATION 

STEREO 
DECODER 

Model A1005M. Simple 
instructions to convert any 
FM tuner. Max input 100 
m volts. Power supply 8-14 
volts. Mains or bast. (5mA 
at 12V.) Output 1.5 x 

Demonstration without input. 4 transistors (2 each) 

obligation at all 2SB-202; 2S8-186. 7 
diodes IN34 (six) IN60 

branches SAVE 34/- 5 Gns. 
Keen offer if purchased 
with A1005 tuner making 
STEREO TUNER 11 gns. 

This beautifully compact 6 
transistor machine (size 6 x 4 x 

21in.) will give quieter, more 
interference free reception. Months 

of use from a standard 9 volt battery 
or its small power requirements can be 

drawn from any amplifier. Low noise 
freq. changer. Smooth 2 gang tuning 

feeding no Iess than three I.F. stages 
coupled to a double -tuned discriminator 

terminating in an L.F. stage giving ample 
output for all quality amplifiers. 

REDUCED PRICE DUE £6.19.0 TO HUGE SALES 
(3 FOR £19) 

TRANSISTORS 
GUARANTEED TOP-QUALITY 

/dullard OCBMiatohed Output Kits OC18D 
12/6an. 

R.F. Kits 0044, 0045 (2) 3 trans- 
' tore. 

AF102 17/- GET115 8/8 0035 12/6 
AF114. 6/8 GET116 10/- 0044 4/- 
AF115 8/- MAT121 8/8 0045 3/6 
AF116 6/6 0A5 3/- 0071 4/- 
AF117 5/- OA10 6/- 0072 5/ - APIS./ 01- 0A79 2/6 0073 7/6 
AP186 
BC107 17%6 0398 

2/6 
0081 58- 

0A1 0074 
% 

BSY65 5/- 0A95 2/6 0081D 4/6 
F8A143 7/- 0A202 3/6 00820 5/- 
GET111 8/6 0019 19/8 00170 5/6 
GET113 4/- 0026 6/- 00171 8/ - 

SILICON RECTIFIERS 
Guaranteed performance. Top Rakes. Tested 250v. working. 
100rA 500mA 
(3 for 6/6) 2/º (3 for 12/6) 5/ - 
BARGAIN PARCELS 

Including variable condensers, i.f. coils, loudspeaker 
plug/sockets; knobs, pots, condensers, resistors, nuts, 
belts, cabinet fittings, switches, transformer choke, 
rectifier, transistors at a small fraction of list value. 
Due to heavy demand we now pack them in several 
sizes -be amazed -try one now. 
8 lbs. (post 3/-) 9/- 
7 lbs. (Post 5/-) 1716 
14 lbs. (post 8/-) . 29/- 

basaMMIIIMMumg 

FANTASTICALLY POPULAR 

* TAPE 
We offer you fully tensilised polyester/mylar 
and P.V.C. tapes of identical quality hi-fi, wide 
range recording characteristics as top grade 
tapes. Quality .Control:. manufacture. They 
are truly worth a few more coppers than 
acetate, sub -standard, jointed or cheap imports 
TRY ONE AND PROVE IT YOURSELF. 

Standard Play Long Play 
3in 150ft. 2/3 3in 225ft. 2/9 
4in. 300ft. 4/6 4in. 450ft. 5/6 
5in. 600ft. 7/6 5in. 900ft. 10/6 
51ín. 9001t. 10/6 51ín. 1,200ft. 13/- 
7in. 1,200ft. 12/6. lin. 1,806ft. 18/6 

Double Play Triple Play 
3in. 300ft. 4/-. 4in. 900ft. 13/ - 
en. 600ft. 8/- 5in, ,1,S00ft, 25/- 
5in. 1,200ft. 15/- 5tin. 2,400ft. 341- 
51in. 1,800ft. 19/8 7in. 3,600ft. 44/- 
7in. 2,400ft. 27/- Quadruple Play 

3in. 600ft. 8/6 
Postages 1/- reel. 
Post Free less 5% on three reels. 
Quantity and Trade enquiries invited. 
NOTE. Large tape stocks at all branches. 

STEREO PORTABLE 
CABINETS 

Latest black and silver metal finish. Con- 
sisting of centre cabinet size 181ín. s.13in. x 
Sin. deep with lift up lid together with two 
10 x 6 speaker cabinets which clip on ends 
of main cabinet size 41in. x 13in. x Sin. 
making overall size of 25 -fin. x 13ín. x. Sin. 
High quality chrome fittings. Will take almost 
any autoohanger or tape deck.. 
Approx. half price at £3.19.0 
Ditto, but less chrome, takes £2.19. g. 7 x 4 speaker. 
MONO PORTABLE CABINETS. B.B.R. 
tape deck or single record player, 
new, attractive finish, half price. le/ 6 
AUTOCHANGE PORTABLE CABINETS. 
As used on 18 gns. record player. Due to 
fortunate purchase we offer complete 
with motor board and all fittings 
at only 49/ - 
PLEASE NOTE. A wide range of cabinets 
to callers at all branches. 

100 HI-STABS 9/- 
1%to5% 1000 to 5mO 
00 -AX, low loss, 8d. yd., 25 yds. 1116; 
50 yds. 22/-; 100 yds. 42/8. Plugs 1/3. 

100 RESISTORS 6/6 
SIZES -t-3 watt. 
MICROPHONE CABLE. Highest quality, 
black, grey, white, 9d. per yard. 

100 CONDENSERS 9/6 
Miniature Ceramic, Silver, Mica etc., 3pF 
to 5 p,F. LIST VALUE OVER 24. 

25 ELECTROLYTICS 
Assorted 2 to 500 mid 8 to 400 
volt. LIST VALVE OVER -£5. 9/6 
50 TAG STRIPS 7/6 
Mixed sizes 2 to 15 way. 

25 POTENTIOMETERS 
Including with switch, long and 
short spindle, pre-sets, log and lin. 
unused, lk-2m il. 9/6 
LIST VALUE APPROX. £4. 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 25ft.. 

coils only. 4/ - 

GUARANTEED * VALVES * 
BY RETURN OF POST -GUARANTEED 3 MONTHS 
Satisfaction or Money Back Guarantee on goods if returned unused within 14 days ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2-11 8d. per valve. Free over 12 
1L4 2/6 8SJ7GT 616 30FL1 14/- EBF89 7/6.EZ80 8/8 PZ80 8/6 184 5/8 6SL7GT 6/6 30L15.18/- ECC40 10/6 EZS1 7/- SP81 4/- 2021 6/- 8SN7GT 5/6 30L17 15/- ECC81 5/- GZ32 10/- TDD4 8/6 3Q4 7/- 6U4GT 12/- 30P4 14/- ECC82 6/6 GZ34 10/- U14/18 8/- 51/4G 7/8 8V6G 5/- 30P12 12/- ECC83 8/6 KT61 13/- U25 15/- 5Y3GT 8/6 6V6GT 7/6 30PL1 15/- ECC84 7/6 KT83 5/6 U26 16/- 5Z4G 7/6 8%4 4/6 30PL18 16/- ECC85 61- KT66 20/6 1135 13/85Z4GT 

1J7 19- 6/30L2 13/9 6%5GT 6/6 85A5 
6X50 5/6 30PL1411/- 

ECF80 8%6 KTW83 816/- 

E0088 86 KTW61 
i9 U191 14%- ' OAKS 5/6 7B6 11/6 35L6GT 8/6 ECF82 7/8 MU14 8/- U281 8/6 6AQ5 6/- 7B7 7/6 35W4 5/6 ECH42 11/6 N37 10/6 U282 12/6 6AT6 5/6 7C5 16/- 35Z5 9/6 ECH81 7/- N78 14/- U301 13/6 6AU6 6/- 706 7/- 35Z4GT 6/9 ECLSO 7/- P088 10/6 U404 7/86BA8 8- 7H7 

65E6 6%- 7Y4 7/8 50L6GT 8/6 ECLSB 10/6 PC97 
6 42 6/6 ECL82 7/6 PC88 

18%8 UABC80 7/60/6 

11801 

6BH6 7/6. 1001 9/- 80 8/6 ECL86 9/- PCC84 8/9 UAF42 9/6 8316 7/6 1002 12/- 185BTA20/6 EF39 7/- P0085 7/- UB41 9/6 .. 6BR7 10/- 10F1 9/8 807 9/8 EF40 9/6 PC088 12/- UBC41 8/6 6BR8 9/- 10F9 9/6 955 3/6 EF41 10/6 PC089 11/- UB081 8/8 611W6 12/6 1OLD11 10/- 958 3/- EF42 7/8 P00189 11/- UBF80 7/6 _ 6BW7 12/- 10P13 12/8 CL33 17/8. EF80 5/- PCF80 7/6 UBF89 8/- ' 604 4/- 10P14 12/6 CY31 8/6 EF85 7/- PCF82 6/8 UBL21 11/- 809 11/- 12A18 5/6 DAF91 5/- EF88 8/6 PCF86 9/8 U0084 9/- 6F1 7/6 123116 5/6 DAF96 7/6 EF89 7/- PCF80514/- UCF80 9/8 .. 6F60, 5/6 12A117 6/6 DF91 3/9 EF91 4/- PCL82 7/9 UCH21 11/- BF13 6/6 12A%7 8/6 DF96 .7/6 EF183 7/- PCL83 8/9 U0H42 11/6 8F14 9/6 121336 5/6 DK91 6/6 EF184 7/-.P0L84 8/6 1101181"7/8 :. 

6F15 9/8 12BE6 5/6 DK92 8/6 EL32 5/- PCL85 9/9 UCL82 9 8123 12/6 12JTGT 7/6 DK96 8/6 ELM; 13/- PCL86 9/8 UCL83 8F24 12/6 12K7GT 6/8 DL92 5/9 EL34 12/8 PL36 12/- UF41 6J5G 4/6 12K8GT 8/8 DL94 ry/- EL41 9/9 PL81 - 9/- UF42 'MGT 5/6 12Q7GT 6/6 DL06 .8/3 EL42 10/8 PL82 .7/8 UF80 8J7G 5/- 14S7 17/6 ELS1 9/- PL83 7/- UF85:. 6J7GT 8/8 1OAQ5 5/6 011276 77/18 EL84 7/8 YL84 7/6 UF86 6K7G 3 20D1 8/- 
EABC807/- EMSO 7/6 FY31 7/6 UFS9 

6 20F2 
6K8GT 86 20L1 15/-8 BMW 9/- M84 3i- PY33 10%6 UL84 6L1 9/6 20P3 12/- EB41 6/- EM85 11/- PY80 6/6 UM80 BLBG 9/6 20P4 15/- EB91 8/8, EM87 10/- PY81 8/6 13179 6L18 
6LD20 7/8 25Z4G 

6 
T 7%6 EBC41 10%6 EY86 8%6 PY83 6%6 UY85 6P25 3- 30015 14- EBC81 7/9 EY88 8/VR105 

6Q7G 16%6 30017 14( BF80 7/8 EZ40 9/8 PY800 9PY88 i8. R150 BQ7GT 8/9 30F5. 14/- EBF83 8/- EZ41 9/- PY801- 9/- $66 

196 

8%6 
91- 
76 

11%6 
7/97/- 

7/0 
8/- 
7/- 
76 
7%6 
7/6 

Tabes 
Carr. & Ins. 12/6 

.MOST MULLARD, 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY- 
COMPARE OUR .PRICES 

GUARANTEED 
6 Months 12 Months 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15-17in, £3. 5.0 £4. 5.0 
19in. £3. 5.0 £4. 5.0 
21in. £3.15.0 £5.15.0 
23in. £3.15.0 £5.15.0 

SATISFACTION GUARANTEED 
NOTE: ALL TUBE ORDERS 

ONLY TO PORTSMOUTH BRANCH PLEASE 

I 
I 

JUST OUT - SEND NOW FOR 

FREE FLOG LIST No 3 Beiins 
SEND S.A.E.OR CALL ATANY BRANCH FOR YOURS 

NAME 

ADDRESS I 

I 
I 

Block Capitals Please PW12 I 

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripietone, Linear, Rogers, Truvox, Ferrograph, 'Wharfedale etc., etc, Post 1 lb. 1/6, 11 lb. 2/6, 2 lb. 2/9, 4 lb. 3/3, 6 lb. 4/-, 14 1b. 5/6. CALLERS Avery wide range ofelectronic it components awa: 
you at all branches.. Your enquiries welcomed, 

10 Tottenham Court Road, W,1. -. 
Tel. MUSeum 2839 TECHNICAL 

TRADING 

LONDON 

PORTSMOUTH T2 -2 
2 34ratton Road. 

SOUTHAMPTON Te1E25851rest. 

BRIGHTON TeL88Ü72ßntFlaºe. 

All Mail Orders to Brighton with names and addresses in 
BLOCK CAPITALS please. (TV Tubes only. Portsmouth). 
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Here's What's NEW from HEATHKIT 
in SOLID STATE RECEIVERS 

AVAILABLE AS EASY TO BUILD KITS OR READY -TO -USE MODELS 

Top Value in a 30 Watt FM Stereo 
Receiver, AR -14 

Kit K/AR-14 

£54.0.0 
Ready to use A/AR-14 

P.P. 
13/6 £75.0.0 3/6 

Cabinet £4.10.0. extra 

Kit K/AR-17 Ready to use A/AR-17 

£39.0.0 .1'4 £59.0.0 74 
Cabinet £3.10.0. extra 

Kit K/AR-27 

£22.10.0 ó;6 

Ready to use A/AR-27 

£32.0.0 P.P. 

Cabinet £3.10.0 extra 

CHOOSE A QUALITY 
HEATHKIT LOUD- 
SPEAKER SYSTEM 
TO GET THE BEST 
FROM YOUR AUDIO 
SET-UP. 

BERKELEY LOUDSPEAKER SYSTEM 
Use two for stereo. Best performance from a slim -line cabinet. Uses less 
than 1 sq. ft. of floor space. Available in Teak or Walnut finish. 

Kit Ready to use 

£21.4.0 3/6 £24.0.0 7376 

31 transistor, 10 diode circuit for cool, instant operation with the 
transparent, natural sound only transistors can deliver +1dB, 15 
to 50,000 Hz at 10 watts per channel continuous (20 watts total), 
15 watts per channel IHF music power (30 watts total) Wide - 
band FM/FM stereo tuner plus two preamplifiers and two power 
amplifiers. Front panel stereo headphone jack. Compact-just 
3k" H x 15k" W x 12" D. Custom install it in wall, your own 
cabinet, or use as a free standing unit. Build it in 20 hours. 

Kit K/AR-14 (less cab.) :. kit £54.0.0. P.P. 13/6 

A/AR-14 (less cab.) .. .. £75.0.0. P.P. 13/6 

Cabinet extra: Teak or Walnut finish £4.10.0 

Unbeatable Value in a 14 Watt FM 
Stereo Receiver, AR -17 

28 transistor, 7 diode circuit for natural transparent sound, 
instant operation, long trouble -free life. 14 watts music power, 
10 watts RMS from 25-35,000 Hz at +1dB. Automatic stereo 
indicator light. Adjustable phase control for maximum separation. 

Complete front panel controls. Flywheel tuning. All critical 
circuits including FM "front-end" factory assembled and aligned. 

Circuit board assembly. Compact 10e" D x 3" H x 12" W. 
Front panel stereo headphone jack. 

Kit K/AR-14 (less cab.) .. 
A/AR-14 (less cab.) .. 

kit £39.0.0. P.P. 13/6 

£59.0.0. P.P. 13/6 

Cabinet extra: Teak or Walnut finish £310.0 

A Quality Table Radio FM Mono 
Receiver, AR -27 

13 transistor, 6 diode circuit for high-fidelity sound reproduction, 
long life, low heat, freedom from hum, and service -free operation. 

7 watts music power. +1dB, 25 to 60,000 Hz at 5 watts. 
Input connectors for phonograph and auxiliary signals. Com- 

plete front panel controls. Flywheel tuning. Preassembled and 
prealigned FM tuner, all other critical parts factory aligned. Easy, 
circuit board assembly. Compact bookshelf size. 3 -way 
installation ... wall, free standing or in a suitable cabinet. 117 v. 

A.C. or 210/240 v. A.C., 50 Hz operation. 

Kit K/AR-27 (less cab.) 

A/AR-27 (less cab.) 

.. kit £22.10.0. P.P. 10/6 

£32.0.0. P.P. 10/6 

Cabinet extra: Teak or Walnut finish £3.10.0 

See how easy it is to build 
any Heathkit model. Purchase 
a manual only. British man- 
uals 10/- each. American 
manuals £1 each incl. P.P. 

Price of manual deductable 
from kit if you buy later. 

Showrooms: LONDON, Tottenham Ct. Rd. BIRMINGHAM, St: Martins Hse. GLOUCESTER Bristol Rd. 
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H EATH KIT Models for Family Entertainment 
OFFERS THE BEST IN SPECIFICATION AT LOWEST COST 

Latest STEREO TAPE RECORDER, STR-1 
Fully portable-own speakers 

Kit K/STR-1 
£58.0.0. P.P. 10/6 
Ready -to -Use A/STR-1 
£72.0.0. P.P. 10/6 

FOR THIS SPECIFICATION 
á track stereo or mono record and play- 
back at 7i, 34 and gips. Sound -on - 
sound and sound -with -sound capabili- 
ties. Stereo record, stereo playback, 
mono record and playback on either 

channel. 18 transistor circuit for cool, instant and dependable operation. 
Moving coil record level indicator. Digital counter with thumbwheel zero 
reset. Stereo microphone and auxiliary inputs and controls, speaker/ 
headphone and external amplifier outputs ... front panel mounted for 
easy access. Push-button cdntrols for operational modes. Built-in 
stereo power amplifier giving 4 watts rms per channel. Two high 
efficiency 8 x 5in. speakers. Operates on 230V a.c. supply. 

Versatile recording facilities. So easy to build -so easy to use. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIII IIIIIIIIIIUIiIII 1111111 

Latest STEREO AMPLIFIER, TSA-12 
12 x 12 watts output. 
Kit K/TSA-12 
£32.16.0. less cabinet. P.P. 10/6 
Cabinet £3.16.0. extra 
Ready -to -Use A/TSA-12 
£39.10.0. P.P. 10/6 
FOR THIS SPECIFICATION 

17 transistors, 6 diode + circuit. 1 dB, 16 to 50,000 Hz at 12 watts 
per channel into 8 ohms. Output suitable for 8 or 15 ohm loud- 
speakers. 3 stereo inputs for Gram, Radio and Aux. Modern low 
silhouette styling. Attractive aluminium, golden anodised front panel. 
Handsome assembled and finished walnut veneered cabinet available. 
Matches Heathkit models TFM-1 and AFM-2 transistor tuners. 

Full range power ... over extremely wide frequency range. Special 
transformerless output circuitry. Adequately heat-sinked power 
transistors for cool operation-long life, 6 position source switch. 

Latest Portable Stereo Record Player, SRP-1 
Automatic playing of 16, 33, 
45 and 78 rpm records. All 
transistor-cool instant opera- 
tion. Dual LP/78 stylus. Plays 
mono or stereo records. Suit- 
case portability. Detachable 
speaker enclosure for best 
stereo effect. Two Bin. x 5in. 
special loudspeakers. For 220- 
250V ac mains operation. Over- 
all cabinet size 15i x 3á x 101in. 

Compact, economical stereo and mono record playing for the whole 
family-plays anything from the Beatles to Bartok. All solid-state 
circuitry gives room filling volume. 

Kit O ( ® Ready -to -Use A/SRP-1 
K/SRP-1 v V incl. P.T. £35.4.0. P.P. 10/6 

I11I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I11I I I I I11I Ill I II I I I I11Ihl I I I I I! 111I I I I I I I I I I I I I I I I I I I I I I11I I I I I I If I I I I I I I I I I I 

High-performance CA R RADIO, CR -1 

Superb long and medium wave 
entertainment wherever you drive. 
Complete your motoring pleasure 
with this compact outstanding unit. 

8 Latest semi -conductors (6 transistors, 2 diodes). For 12 volt positive 
or 12 volt negative earth systems. Powerful output (4 watts). Pre - 
assembled and aligned tuning unit. Push-button tone and wave change 
controls. Positive manual tuning. Easy circuit board assembly. 

Instant operation, no warm-up time. Tastefully styled to harmonise 
with any car colour scheme. High quality output stage will operate two 
loudspeakers if desired. Can be built for a total price. 

Kit K/CR-1 (incl. speaker) £14.12.0. Incl. P.T. P.P. 4/6 
Ready -to -Use A/CR-1 (incl. speaker) £19.12.0. incl. P.T. P.P. 4/6 

niiii1111111IIIIIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIII111111111111111111111 niii1111111111illlllllllnim 111111111Illllli111111111111 niii101111IIIIIIl11II11IlllllllllllllllllNllllllllllllfllliflllll inii111111II 

RADIOS for Luxury Listening 'Mohican' General Coverage Receiver, GC -1 U 

"OXFORD" PORTABLE UXR-2 Powerful 10 transistor, 5 diode circuit. 
This De -Luxe, 7 transistor, 3 diode portable Tunes 580 to 1550 kHz and 1.69 to 30 
radio covers long and medium wave -bands MHz in five bands. Bandspread on all 
with an easy -tune dial and uses battery -saving bands. Fixed -aligned ceramic IF trans - 
circuitry to ensure longer life and more hours filters for best selectivity. Pre -assembled 
of listening pleasure. Choice of Brown or and aligned 'front-end' for fast, easy 
Black real leather case. - 

assembly. Built-in 6 x 4in. speaker. Tuning 
Kit K/UXR-2 £15.10.0. P.P. 6/- meter for pin -point tuning. Completely 

Oxford Ready -to -Use A/UXR-2 £17.10.0. P.P. 6/- self-contained for portability-can be 
operated on 230 volt AC with Model 
K/UBE-1. Kit £2.17.6. extra. 

Kit K/GC-1 U Ready -to -Use A/GC-1 U 
£38.8.0. £46.8.0. P.P. 10/6 

OTHER MODELS FOR SW LISTENERS 
Gen. Coy. Receiver RG -1 Kit .. .. 

SW Receiver G R-64 Kit 
SW Receiver G R-54 Kit 

UXR-1 

PORTABLE UXR-1 
This luxury 6 -transistor, 1 diode receiver covers 
long and medium wavebands. Its robust case 
is now available in real brown leather or 
choice of colours: Navy blue, coral pink, lime 
green (please state second choice). 
Kit K/UXR-1 £12.8.0. colour case. P.P. 4/6 
Ready -to -Use A/UXR-1 £14.8.0. P.P. 4/6 
Kit K/UXR-1 £13.8.0. real leather. P.P. 4/6 
Ready -to -Use A/UXR-1 £15.10.0. P.P. 4/6 

DAYSTROM LTD., Dept. PW12 
GLOUCESTER Tel. 29451 

Enclosed is £ 

Please send model (s) 

D Please send FREE Heathkit Catalogue. 

Name 

..- £39.16.0. P.P. 9/- 
. £22.8.0. P.P. 9/- 

.. £50.2.0. P.P. 9/ - 

plus packing and carriage. 

(Please Print) 

Address 

City 
Prices and specifications subject to change without notice. 
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DULCI HI-FI AMP. 
STEREO 7w X 7w 

MODEL 207 
Usua£19. price. 
£19.19.0 

Our big discount 
price 

pluss 
guineas 
10/- p/p. 

RECORD PLAYER AMP. 
As fitted to most popular 
record players. Our Bargain 
Price 59/6 only.Fullybuilt 
and tested. EL84 output. 
230-240V mains operated. 
2. controls -vol., -tone on 
flying lead. P/p. 3/6. 

"SOLENT" 
Scandinavian style speaker 
system (teak). Full maker's 
guarantee. 12 watt output. 

gauss. Tweeter a;. 
15ohms.woofer 

Frequency Frequency response 40 c/s- 
20 Kola.rat 

LIST PRICE 18 Gns. 
OUR PRICE t1 GNS. 

+1ól -pip. 

SONOTONE 
9TA-HC 
diamond 

50/- 
plus 2/6 p/p. 

BARGAIN -Speakers, ri5hatkrg.t Stalwart, ,ound 1watin 
12,000 lines gauss, 3 or 15 ohms, response 45 - 
13,000c/s. Bass resonance 40-50c/s, solid alumt- g ad sew,O utee 24.1 ónditioaal guarantee. 
P.11'.616. 

BARGAIN -Speakers, Bi -Fi -The Baker 

rating, 
Guitar Group 25, 12ín, round, 25 watt 

ng, 12,000 lines gauss, 15 ohms, response 
30-10,000c/s, solid aluminium chassis, heavy 
duty cone. Our price 24.19.6. 

Brand new, 12 months' unconditional guarantee. 
º,/P. 6/8. 

BARGAIN -CHANGER DECKS AT 
LOWEST PRICES EVER 

Plinth WB1 GARRARD 1025 p/p. 7/6 £8. 0.0 
£2.15.0 GARRARD 2025 p/p. 7/6 £8.10.0 

p/p. 8/6 £13. 0.0 Cover SPC1 AT60 Mk. IIGARRARD 
£2.15.0 SP25 Mk. II p/p. 8/6 £12.10.0 

BUDGET HI-FI SYSTEM 
YOU WON'T FIND A BETTER BARGAIN-ANYWHEREI 

TELETON F2000 STEREO (MULTIPLEX) C 

AM -FM TUNER AMP. £35.8.11 O OUR PRICE 

£DIAM. P ENCLOSURES 
S10 

(PAIR)3 
SPEAKER M 59 

GARRARD SP25, SONOTONE 9TA. DIAM. L GNS. 
PLINTH TO MATCH £22.1.4 E FREE 

T DELIVERY BSR UA25 p/p. 7/6 £6.15.0 
TOTAL £67.3.9 E 

EMI HI -Fl SPEAKERS 
13 x 8in. 47/6, p/p. 5/-. 13 x Bin. plus 2 
Ywr.57/6,p/p.7/6.8x5in.,7x4in.22/6, 
p/p. 3/6. Catalogue, full spec. on request. 
Distributors for EMI Sound. 

Beautiful oiled teak enclosure 
to suit EMI 13 x Bin. speakers. 
Retail value £8.15.0. Our low -low 
price ONLY 99/6 plus 8/- p/p. 

FULL EAGLE RANGE TUNER UNITS, 

AMPLIFIERS, MICROPHONES, SPEAKERS, 

ACCESSORIES, etc. All less 15%. 

INTERNATIONAL MAGNETIC TAPE BASF TAPE 333 OFF 

Standard Long Play Double Play Standard Long Play Double Play 

5" 600ft. 10/- 900ft. 13/6 1200ft. 17/- 5" 600ft. 12/6 900ft. 17/- 1200ft. 27/6 

5e" 900ft. 13/6 1200ft. 16/6 1800ft. 21/- 5e" 900ft. 17/- 1200ft. 21/6 1800ft. 36/- 

7" 1200ft. 15/- 1800ft. 17/6 2400ft. 26/- 7" 1200ft. 21/6 1800ft. 33/- 2400ft. 52/6 
POST 8 PACKING 2/-. OVER £5 FREE Thank you for reading our advertisement. 

S.B.E. Atlas House, Chorley Old Road, Bolton N BOLTON 

MARTIN IS HIGH-FIDELITY 
The first and still the most 
satisfactory unit assembly system 

F. M. TUNER 

STEREO CONTROL 
ASSEMBLY 

MARTIN HIGH-FIDELITY-AUDIOKITS 
cover the widest possible range of require- 
ments. They are available for Mono, and can 
be doubled up for conversion to stereo, or as 
complete stereo units. 3 ohm and 15 ohm 
systems. Special pre -amp for low output 
pick -ups -escutcheon panels to suit the 
arrangement you choose. Tuner is styled to 
match. 

For many years now Martin Electronics have 

been producing highly efficient and dependable 
prefabricated module -type units for simple 

assembly into reasonably priced high fidelity 
systems. Many purchased at the time of the intro- 

duction of the Martin Audiokit system are in 

regular use to this day, completely justifying our 

claims for years of trouble -free service. No system 

gives you wider flexibility in the choice of units 

available than Martin and all equipment conforms 
precisely to stated specification. When new units 

are introduced, they are designed for adding to 

those produced so far, making it easy and eco- 

nomical to extend and improve your existing 
Martin Audiokit set-up. Anyone tan assemble 
Martin equipment with ease and the fore- 
knowledge that when finished, he will be In 

possession of a true hi-fi assembly of the very best 

kind which looks and sounds completely pro- 

fessional in every way -and MARTIN AUDIOKITS 
remain as ever, the units that have true add-on 

ability. 

AMPLIFIER SYSTEMS TUNERS RECORDERS 
UNITS INCLUDE: 

5 -stage input selector 

Pre -amp tone controls 

10 watt amp. (3 ohms) 

10 watt amp. (15 ohms) 

Mains power supply 

F.M. Tuner 

Start by sending for leaflets at once Trade enquiries invited 

MARTIN ELECTRONICS LTD. 
154EET, BRENTFORD 
MIDD5 

HIGH 
LE EX.STRSLe oth 1151/2 

MARTIN ELECTRONICS 
154 High Street, Brantford, Middlesex 
P/ease send Audiokit Hi-Fi/F.M. Tuner! Record- 
akits Leaflets. (Strike out items not wanted) 

Name 

Address 

PW12 
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THE CLASSIC 
Controls: Selector switch Tape speed 
equalisation switch (3f and 7; i.p.s.). 
Volume. Treble. Bass. 2 position 
scratch filter and 2 position rumble 
filter. 

Specification: Sensitivities for 10 watt output 
at 1KHz. Tape head: 3mV (at 3, i.p.s.). 
Mag. P.C.: 2mV. Cer. P.C.: 80mV. Radio: 100mV. 
Aux.: 100mV. TapelRec. stotpert: 100mV. Equalisation for each input 
is correct to -within ± 2dB (R.I.A.A.) from 20Hz to 20KHz. Tone 
control range: Bass ± 13dB at 60 Hz. Treble ± 14dB at 15K13z. Total distortion: (for 
10 watt output) <1.5%. Signal noise: <-60dB. A.C. mains 200-250v. 
Size 121in. long, 4lin. deep, 21in. high. Teak finished case. Price 8 gns. P. & P. free. 

THE DORSET (600mW output) 

7 -transistor fully tunable M.W.-L.W. superhet portable 
-with baby alarm facility. Set of parts. The latest 
modulised and pre -alignment techniques makes this 
simple to build. Sizes: 12 x 8 x 3fn. 

MAINS POWER PACK KIT: 9/6 extra. 
PRICE £5.5.0 plus 7/6 p. & p. Circuit 2/6 FREE WITH PARTS. 

THE ELEGANT SEVEN MK'. III (350mW output) 
7 -transistor fully tunable M.W.-L.W. portable. Set 
of parts. Complete with all components, including ready 
etched and drilled printed circuit board -back printed 
for foolproof construction. 

MAINS POWER PACK KIT: 9/6 extra. 

Price £4.9.6 plus 7/6 P. & P. 

Circuit 2/6 FREE WITH PARTS. 

X101 10W SOLID-STATE HI-FI AMP WITH INTEGRAL PRE -AMP 

Specifications: RMS Power Output (into 3 ohms speaker): 
10 watts continuous (sine wave), 13 watts music power. 
Sensitivity (for rated output): 1nnV into 3K ohms (0.33 micro - 
amp). Total Distortion at IKhr) at 5 watts 0.35%, at rated 
output 1.5%. Frequency Response: Minus 3dB points 20Hz 
and 4017br. Speaker: 3-4 ohms (3-15 ohms may be used). Supply 
voltage: 24V d.c. at 800mA (6-24V may be used). 
Control assembly: including resistors and capacitors. 
1. Volume: PRICE 51-. 
2. Treble: PRICE 51-. 
3. Comprehensive bass and treble: PRICE 10/-. 
The above 3 items can be purchased for use with the X101. plus 2/6 p. & p. 
Power Supplies for the X101: 
P101 M (for mono) 35/- plus 4/6 p. & p. P101 S (for stereo) 42/6 plus 4/6 p. & p. 

Price 49/6 

THE RELIANT 10W SOLID-STATE HIGH QUALITY AMPLIFIER 
SPECIFICATIONS 
Output -10 watts RMS Sine -wave Output Impedance -3 to 4 ohms 

13 watts EMS Music -power 
Inputs -1. -xtal mie 10mV Tone Controls -Treble control range ± 12dB at 10K112 

2. -gram/radio 250mV Bass control range ± 13dB at 100112 
Frequency Response -(with tone controls central) Minus 3dB points are 20E2 and 40%112. 
Signal to Noise Ratio -better than -60dB. Transistors -4 silicon Planar type and 3 
Germanium type. Mains input- -220 -250V. A.C. Size of -chassis -10" x 3f" x 2". 
A.C. Mains, 200-250V. For use with Std. or L.P. records, musical instruments, all makes of 
pick-ups and mikes. Separate bass and treble lift control. Two inputs with control for gram. 
and mike. Built and tested. 8" x 5" speaker to suit price 14/6 plus 1/6 P. & P. Crystal mike 
to suit 12/6 plus 1/6 P. & P. PRICE £5.5.0 plus 5/- P. & P 

THE VISCOUNT 
Integrated High Fidelity Transistor Stereo Amplifier 

SPECIFICATIONS: Output: 10 watts per channel into 3 to 4 ohms speakers (20 watts 
monoral). Input: 6 position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., 
Tuner, Tape and Tape Rec. Sensitivities: All inputs 100mV into 1.8Mohm. Frequency 
response: 40112-20 K112 + 2db. Tone controls: Tone controls fiat (Baxandall type), 
separate bass and treble controls. Treble 13db lift and cut at 151112. Base 15db lift and 
25db cut at 60H2. Volume controls: Separate for each channel. AC Mains input: 200- 
240v. 50-60112. Size 124 x 6 x 2f in. in teak -finished case. Built and tested. 

PRICE 134 Gns. Postage & Packing 7/6 extra. 

Goods not despatched outside U.K. Terms C.W.O. All enquiries Stamped Addressed Envelope 

RADIO ft TV COMPONENTS (Acton) LTD 

21c High Street, Acton, London, W.3. 
323 Edgware Road, London, W.2. 
All orders by post to our Acton address 

POCKET MULTI -METER 
Size 34 x 24 x Lein. Meter size 21 x 14ín. Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 0-1000 
D.C. current 0-150mA. Resistance 0-100k1). Complete 
with test prods, battery and full instructions, 42/6. P. & P. 
3/6. FREE GIFT for limited period only. 36 watt Electric 
Soldering Iron value 15/- to every purchaser of the Pocket 
Multi -Meter. 

CYLDON 
U.H.F. TUNER 

Complete with PC88 and PC86 
Valves. Full variable tuning. 
New and unused. Size 4f x 51 x 
11in. Complete with circuits 
diagram. 35/ p. & p. 3/6 

THREE -IN -ONE HI-FI 
10 WATT SPEAKER 

A complete Loud Speaker system on one 
frame, combining three matched ceramic 
magnet speakers with a low loss cross 
over network. Peak handling power 
10 watts. Impedance 15 ohms. Flux 
density 11,000 gauss. Resonance 40- 
60 c/s. Frequency range 50c/s to 20kc/s. 
Size 131 s 8r/rs x 41 inches. By famous 
manufacturer. List Price £7. Our price 
69/6 plus b/- P. & P. 
Similar speaker to the above without 
tweeters in 3 and 15 ohm 39/6 plus 
5/- P. & P. 

600 mW FOUR TRANSISTOR AMPLIFIER 
Features N.P.N. and P.N.P. complementary symmetrical output stage, 
21" x ¡" x ." Speaker. Output impedance 12 ohms frequency response 
3dB points 90 c/s and 12 Kc/s. Price 19/6 plus 1/- P. & P. 7" x 4" Speaker 
to suit, 13/6 plus 2/- P. & P. 

22 watt ALL TRANSISTOR AMPLIFIER 
AC mains 240V. Size 7" x 4" x l'-,-,". Frequency response 100 c/s -10 Kc/s 
Semi conductors, two OC 75's two AC 128's and two stabilizers ÁA129. 
Tone and volume controls on flying leads. £2.10.0 plus P. & P. 3/6. 
Suitable 8" x 5" 10,000 line high flux speaker, 18/6 plus 2/- P. & P. 

Size 51- x 31 x lyin. For IF and RF alignment and AF 
NEW TRANSISTORISED output 700 c/s frequency coverage 460 kc/s to 2 me/a 

switched frequencies. Ideal for alignment to our 
SIGNAL GENERATOR Elegant Seven and Mu ette.Builtandtested.49/6 

P.&P. 3/6. 

FIRST QUALITY P.V.C. TAPE 
5r Std. 850ft 9/- 5" L.P. S50ft.....10/6 
7" Std. 1200ft 11/6 3" T.P. 600ft.....10/6 
3" L.P. 240ft 4/- 5" T.P. 1800ft 25/6 
5e" L.P. 1200ft 11/6 5;" T.P. 2400ft.....32/6 
7" L.P. 1800ft 18/6 7" T.P. 3600ft 42/6 
5e" D.P. 1800ft 18/6 4" T.P. 900ft 15/- 

P. & P. on each 1/6, 4 or more post free. 

50 WATT AMPLIFIER A.C. MAINS 200-250V 
An extremely reliable general purpose valve 
amplifier -with six electronically mixed 
inputs. Suitable for use with: mics, guitars, 
gram, tuner, organs, etc. Separate bass and 
treble controls. 

Price 27 gns. 
Plus 20/- p. & p. 

RECORD PLAYER SNIP A.C. MAINS 240V 

The "Princess" 4 -speed automatic record changer 
and player engineered with the utmost precision for 
beauty, long life, and trouble free service. Will take 
up to ten records which may be mixed 7" to 10" or 
12". Patent stylus brush cleans stylus after each 
playing and at shut off, the pick-up locks itself into 
its recess, a most useful feature with portable equip- 
ment -other features include pick-up height adjust- 
ment and stylus pressure adjustment. This truly is a 
fine instrument which you can purchase this month 
at only 25.19.6 complete with cartridge and ready to play Post and insurance 7/6 e 

ANTI -THIEF CAR BURGLAR ALARM 
The Melguard Safermatic consists of an electrical device homed in small metal box 4" x 2" 
x 14", which has been designed and developed to provide protection required by the 
average motorist at an economic cost. Using this system, an alarm and the immobilised 
condition is set automatically as soon as you park the car. Should you leave the key in the 
ignition, no one but you can drive the car away. Upon entering the vehicle the method of 
starting the car is by switching on the ignition, depressing two hidden switches, and simul- 
taneously operating the starter. Location of the switches is known only to you. Should the 
alarm be set off it can be stopped by following the normal starting procedure. For 12V 
operation. List price 79/6, our price 29/6 plus 2 "6 P. & P. Full easy -to -follow instructions 
supplied. 

MOTEK 
3 Speed 2 track Tape Deck complete 

with -heads, takes Tin. spool. 
Incorporating 3 motors. 

A.C. mains, 240 volts, listed at 

Our Price £9.19.6, plus 10/- P. & P. 
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This 6 Transistor unit will give trace doubling 
for input waveforms up to 2 Mc/s or more. 
Two trace switching speeds are a feature of 
this design. 

Also 
Low -value Capacitance Bridge. 
150 Watt Transmitter. 
Inexpensive Intercom System. 

MANY OTHER ARTICLES 

PLUS 2 

DETACHABLE DATA SHEETS 

RADIO CONSTRUCTOR, 

NOVEMBER ISSUE NOW ON SALE 3/- 

BI-PRE-PAK LTD 
282-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX 

PHONE: SOUTHEND (0802) 46344 

BRAND NEW PAK 
I 

i 
I JUST RELEASEDAC107 

REPLACES OUR VERY POPULAR B39 PAK. 
Short Lead Components, all Brand New and Factory Marked 
mounted on Printed Circuit Panels. 

Transistors Price 
3- 

ÁC126 2%4 
AC127 2/4 
AF117 3/6 
AC176 41 - 
B0107-8.9 

- 5/ - 
Approximately: OCP71 101- 
80 TRANSISTORS AND DIODES BSY95A 3/- 

0023 6/- 
50 HIGH TOLERANCE RESISTORS 0023 8/- 
20 VARIOUS CAPACITORS 0025 7/6 
Please state when ordering Pak P.1. 2/6 Post and Packing 

this 
OC26 5/- 
0C35 35/- with pack. 
0036 7/6 

BRAND NEW PRE -PASS 0041 2/6 
No. Price 0042 3/- 
B1 50 Unmarked Trans. Untested 10/- 0044 1111 
B2 4 Solar Cells inc. Book of Instructions 10/- 0C45 1/9 
B6 17 Red Spot AF Transistors 10/- 0071 2/6 
B6A17 White Spot RF Transistors 10/- 0072 2/6 
B9 1 ORP12 Light Sensitive Cell 9/- 0073 3/6 
B53 25 Silicon Transistors 400 M/e l 10/- 0081 2/6 
B54 40 Silicon Transistors NPN Toy l New, tested 10/- 0081D ...... 2/6 
B55 40 Silicon Transistors NPN To18I but 10/- 0083 4/- 
B5640 Silicon Transistors NPN/PNP nn marked 10/- 00139 2/6 
B61 25 BSY26/7 Transistors new, untested 10/- 00140 3/6 
B62 25 BSY95a Transistors new, untested 10/- 00170. 3/- 
B64 25 BFY50/1/2. Transistors new, untested 10/- 00171 4/- 
B65 25 B0107/8/9 Transistors new, untested 10/- 00200 5/- 
02 1 Unijunction Transistor 2N2160 15/- 00201 8/- 
A3 25 Mixed Marked and Tested Transistors 20/- 2N1302 or 3 4/- 
A21 5 Power Transistors, one AD149, one OC26 and 2N1304 or 5 5/- 

three more 20/- 2N1306 or 7 6/- 
FEW LEFT 70 amp/400 p.i.v. SCR's 70/- 2N1308 or 9 8/- 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
Send for our FREE lists and catalogue of all cur products. Check your own' 
equivalent with our free substitution chart. 
FIRST EVER LOGIC KITS. Learn for yourself how computers work, even 
make one for yourself. Full instructions for a noughts and crosses machine, 
binary counters, timers, etc. ENTIRELY NEW RANGE, Norkit Junior, £8, 
Norkit Senior, £16 DETAILS FREE 
NO CONNECTION WITH ANY OTHER FIRM MFNIMUM ORDER 10/-, 

CASH WITH ORDER PLEASE, add 1/- post and packing. 
OVERSEAS ADD EXTRA FOR AIRMAIL 

TSTEREO OHI- 
RISE 

FID 

RECORD PLAYER 
Build your own. Hi-Fi Record 

Player with 'the Serenade 

fully transistorised amplifier 

which comes complete with 

2-10" x 6" speakers and the 

latest BSR 4 Speed Stereo/ 

Mono Record Changer. 

Advanced solid state amplifier 

only 4=," deep. 14 transistors 

plus 4 diodes, separate Bass 

and Treble -10 watts total 

power. Frequency response 

50-15,000 c/s. 
EASY TO INSTALL 

REQUIRED OWLEDGE 

OnlyNOTECH 
Gns .} 16P 

H. P. terms available. 

Deposit £7.1.9. &12 mon- 

thly payments of 
40). 

(Total H.P. £31.1 

Send £7.19.3. today. 

Amplifier available sep- 

arately al only 16 Gns. 

POST 

THIS 
COUPON 

NOW! 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2-10" x 6" speakers and the latest 
BSR Mono/Stereo Record Changer -a complete 
radiogram at half normal price ONLY 

10 Watts Total output P&P 
17 Transistors & 10 diodes GNs. 17/6 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
H.P. available £9:2:6d deposit plus 18 monthly pay- 
ments of, £1:15:9d (Total H.P. £41:6:0). 

Send £10 today 

Callers 
Welcome --_--t- III ____- 

PLEASE SEND ME FREE OETAILS OF YOUR RANGE 

Name................_..-....................._...............................................-"I 

a 
AOl,ess ......... .......................... ..........._.. .................. . 

in ® radio 100 CHASE SIDE, SOUTHGATE. Dep. P1268 ------------- LONDON, 9.14. TELEPHONE PAL 3733/9666 



HARVERSON'S EXCLUSIVE 
BARGAIN 

HI-FI GUITAR AMPLIFIERS 

Refurbished omits 
with' a peak to 
peak output of 
approx. 20 watts. 
Brief spec: AC 
Mains 200:240v. 
EF86, ECC83, 
2xECL82, Bridge 
Rect. Two inputs 
via standard lack 
sockets for 1 or 2 
guitare or mikes 
controlled by 

single volume control. Separate bass and treble controls. 
Tremolo with variable speed control and standard jack 
socket for remote control of tremolo on/off by foot switch. 
Standard jack socket for speaker output (3 or 15 ohm). 
Completely self-contained unit in attractive portable case 
finished in dark rexine with gold trim and folding handle. 
Size approx. 14! x 111 x Bin. Also capable of really Di -Vi 
reproduction when used with a gram deck or radio tuner. 
Each amplifier le carefully tested and checked by us 
before despatch, and due to the fact that the cabinets are 
slightly store soiled ue are offering them at the unrepeat- 
able price of 812.12.0. Carr. 101-. Standard Jack Plugs 
2/8 each; if required. FOOT SWITCH for tremolo on/off 
control complete with lead and jack plug 27/6. 

BRAND NEW 8 OHM LOUDSPEAKERS 
Sin.14/; 64in. 18/6.8ín.27/-; 7 x 41n.18/6 ; 10 2'6in. 27/6. 
E.M.L. 8 x Sin. with high flux magnet 21/-, E.M:I. 13( x 
Sin. with high flux ceramic magnet 42/- (15 ohm 45/-). 
E.M.L. 13 x Sia. with two inbuilt tweeters and crossover 
network.3 or 15 ohms 4 gas. P. & P. 5in.2f-, 61 & 8m:2/6, 
10 & 12in. 8/6 per speaker. 
BRAND NEW. 12ín. 15w. B/D Speakers, 3 or 15 -ohms. 
Current production by well -!mown Britieh maker. Now 
with Efflux ceramic ferrobar magnet assembly 85.10.0. 
P. B P. 5/-. Guitar models: 25w. 86.0.0 35w. 88.0.0. 
E.M.I. Stin. HEAVY DUTY TWEETERS. Powerful cera - 
mie magnet. Available in 3 or 8 ohms 15/- each; 15 ohms 
18/6 each. P. & P. 2/6. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak 
handling. 3 or 15 ohm,,35/-. P. & P. 316. 

35 OHM SPEAKERS 
311in. 12/6; 7 r 4in. 21/-. P. & P. 2/- per speaker. 

VYNAIR AND RERINE SPEAKERS AND CABINET 
FABRICS app. 54in. wide. Usually 35/- yd ourprice 18/6 
yd. length. P. & P. 2/6 (min. 1 yd.). S.A.E. for samples. 

LATEST COLLABO MAGNAVOX 363 STEREO TAPE 
DECK. Three speeds 4 track, takes up to Tin. spools. 
Send S.A.E. for latest prices. 
B.S.R. TD2, 4 -TRACK STEREO TAPE DECK. Send S.A.E. 
for latest price. 
QUALITY PORTABLE TAPE RECORDER CASE. 
Brand new. Beautifully made. Only 49/6. P. & P. 8/6. 
Dual Purpose Bulk Tape Eraser and Tape Head Demagnet- 
iser 85/-. P. & P. 3/-. 
ACOS CRYSTAL MIKES. High imp. for desk or hand 
use. High sensitivity. 18/6. P. & P. 1/6. 
ACOS HIGH IMPEDANCE CRYSTAL STICK MIXES. 
Listed at 42/-. OUR PRICE 51/-. P. & P. 1/6. 
SPECIAL OFFER! MOVING COIL STICK MIKE. Fitted 
on/of switch for remote control. High quality. High or 
low impedance. (State imp. required). BARGAIN PRICE 
30/-. P. & P. 2/6. 

NEW S.T.C. TYPE 25 MINIATURE RELAYS - 
12 volt. 4 s/p, c/o contacts. 1 amp rating. Coil 
resistance 185 ohms. Size approx. / x 14 x l/m- high. 
101- each. P. & P. 1/6. 
Also some simnel. to above but coil resistance 5,800 
ohms 48 volt operation. 8/- each. P. & P. 1/6. 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers and 
5:1 integral slow motion. Suitable for nominal 470 kc/s 
I.F. Size approx. 2 x 1 x 14in. Only 8/6. P. & P. 2/6. 
MAINS TRANSFORMER. For transistor power- supplies. 
Pri.200/240v. Sec. 9-0-9 at 800 mA. 11/-. P. & P. 2/8. 
Pri. 200(240v. Sec. 12-0-12 at 1 amp. 14/8. P. & P. 2/6. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 27/8. P. es P. 3/6. 
MATCHED PAIR OF 24 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack size 14 x 14 x 
lin. Output trans. tapped for f ohm and 15 ohm output. 
10/- pair plus 2/-- P. & P. - 

PARMEKO 7-10 watt OUTPUT TRANSFORMERS to 
match pair of ECL82's In push-pull. See. tapped 3.75, 
7.5 and 15 ohm. Stack size 21 x 1 x gin. approx. ONLY 
12/-. P. & P. 3/ 
7-10 watt OUTPUT TRANSFORMERS to match pair of 
ECL86's in push-pull to 3 ohm output. ONLY 11/-. 
P. & P. 2/6. 
BRAND NEW MAINS TRANSFORMERS. for Bridge 
Rectifier. Pri. 240v. AC. Sec. 240v. at 50mA and 6-3v. at 
1.5 amp. Stack size 2} x / 224in. 10/6. P. et P 3/5. 
(Special quotations for quantities). 

HIGH GRADE COPPER LAMINATE BOARDS 
8 r. 6 x t/ram. FIVE for 10/- P. & P. 2/-. 

TRANSISTOR STEREO 8+ 8 MK II 

Now using Silicon Transistors in first five stages on each 
channel resulting In even lower noise level with improved 
sensitivity. A really first-class Hi -Fl Stereo Amplifier Kit. 
Uses 14 translators giving 8 watts push pull output per 
channel (16W. mono). Integrated pre -amp. with Bass, 
Treble and Volume controle. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
Speakers from 3 to 15 ohms. Compact design, all parts 
supplied including drilled metal work. Cir-Kit board, 
attractive front panel, knobs, wire, solder, nute, bolts - 
no extras to buy. Simple step by step instructions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response ±SdB. 20-20,000 c/s. 
Bass boost approx. to +12dB.-Treble cut approx. to 
- 16dB. Negative feedback 18dB over main amp. 
Power requirements 25v at -6 amp. 
PRICES: AMPLIFIER KIT 810.10.0; POWER PACK 
KIT 88.0.0; CABINET 83.0.0. All Post Free. 
Circuit diagram, construction details and parts list (free 
with kit) 1/6. (S.A.E.). 

SPECIAL PURCHASE! 
1'.\E.M.I. 4 -SPEED PLAYER 

Heavy 81 in. metal turntable. 
Low flutter performance 200/ 
250 v. shaded motor (90 y. 
tap). C mplete with latest 
type lightweight pick-up arm 
and mono cartridge with the 
styli' for LP/78. LIMITED 
-NUMBER ONLY 68/-. P. & 
P. 6/6. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
E.M.I. MODEL 999 Single Player with unit 
mounted pick-up arm and mono cartridge 85.5.0 
B.B.R. ÚA25 with latest mono compatible cart 20.19.6 

All plus Carriage and Packing 618. 
LATEST GARRARD MODELS. All types available 1000 
SP25, 3000, AT80eta. Send S.A.E. for latest Bargain Prime 1 PLINrd Models 1009, 1025, T1cut ouf 

With 2000, 3000, AT60, 8225 
for 

rigid perspex cover. 
O17R PRICE 5 gus. complete. P. & P. 816. 

LATEST B.S.R. XIS MONO COMPATIBLE CARTRIDGE 
With turnover sapphire itylli Suitable for playing 78, EP, 
LP and Stereo records with mono equipment. ONLY 22/6. 
P. & P. 2/, 
SONOTONE 9TAHC compatible Stereo Cartridge with 
diamond stylus 50/- P. & P. 2/-. 
MONO T/0 CARTRIDGE. Complete with LP & 78 
sapphire stylii. Brand new 12/6. P. & P. 2/-. 
FEW ONLY! ACOS GPN/1. For EP and LP 10/-, P. & P. 
2/ -- 

QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record-player- amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate Base, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7" w. 23" d. x 6" h. Ready built and tested. 
PRICE 76/-. P. & P. 6/-. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to lit into cabinet below. 
PRICE 97/6. P. fi P. 7/6. 

DELUXE QUALITY PORTABLE R/P CABINET 
Uncut motor board size 141 x 12in. clearance tin. below, 
541n. above. Will take above amplifier and any B.8.R. or 
GARRARD autochanger or Single Player Unit (except 
AT80 and 8225). Size 18 x 15 x 81n. PRICE 83.9.6. 
P. & P.9/6. . 

PM/AM TUNER BRAD 
Beautifully designed and pre- 
'sionengineered by Dormer & 

Wadsworth Ltd. Supplied 
ready fitted with twin -0005 
tuning condenser for AM con- 
nection. Prealigned FM sec- 
tion covers 86-102 Mc/e.I.F 
output 10.7 Mc/s. Complete 
with E0085 (6L12) valve and 
full circuit diagram of tuner head. Another special bulk 
purchase enables us to offerthese st 27/6 each. P. & E.3/.. 
GORLER F.M. TUNER HEAD. 88-100 Mc/e. 10.7 Mee. 
I.F. 15/- plus 2/6 P. & P. (ECC85 valves, 8/6 extra) 

8 -VALVE AUDIO 
AMPLIFIER MODEL HAS4 
D signed for Hi-Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassie, size 74" w. x 4" d. x 
41" h. Incorporates ECC88; 
EL84, EZ80- valves. Heavy 
duty, double wound mains 
transformer and output trans - 
f ruer matched for 3 ohm 

speaker. separateBass, Treble and volume controls. Nega- 
tive feedback line. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting of 
controls. Complete with knobs, valves, etc., wired and 
tested for only 84.5.0. P. & P. 6/.. 
HSL "FOUR" AMPLIFIER RIT. Similar in appearance to 
HA84 above but employs entirely different and advanced 
circuitry. Complete set of parts, etc. 79/8, P. & P. 61-. 

SPECIAL OFFER! 

A great. opport- 
unity to,purchase 
a first class GENERAL PURPOSE, 
HIGH GAIN, 
HIGH SEN- SITIVITY. 
PORTABLE - 

AMPLIFIER. 
Completely self 
contained and can 
be used for a- variety 
of purposes, i.e. Intercom, 
Baby Alarm, Booster unit for 
transistor radios etc., also ideal for classroom 
unit etc. Works perfectly with our special offer High 
Impedance Dynamic Microphone (80/-). Output 1000mw. 
Uses standard 9 volt battery. Smart two tone carrying 
case size 12 x 4 x 9m. fitted standard input jack socket, 
volume controls, 7 x 41n. speaker. Completely built and 
tested, brand new with full maker's guarantee. 

Only 79/6 P.84/6 

STEREO AMPLIFIER 
Incorporating 2 ECL86s and 1 EE80, heavy duty, double 
wound mains transformer. Output 4 watts per channel. 
Full tone and volume controls. Absolutely complete. 

ONLY r= £5.9.6 
-'I P. & P. 8/-. 

Super De - 
luxe ver- 

sion with 
o E C L 

e8a, 
sep. bass. 
treble and 

balance con- 
trols. Full feedback. 

8 gas. P. & P. 8/-. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER HIT 
Type TA1 - 

Peak out- 
put in excess 
of 14 watts. 

All stan- 
dard Brilla 
components. 

Built on 
printed circuit panel size 8 x Sin. 

Generous size Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 15 ohm 

speakers. Transistors (GET114 or SI Mollard ACl28D 
and patched pair of A0128 o/p). 9 volt operation. 

Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow instructions and circuit 

diagram 2/8 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/-. P. & P. 3f-. Also ready built and 
tested, 52/6. P. Sr P. 3/, 

HARVERSON'S SUPER MONO 
AMPLIFIER 
A'euper quality gram amplifier using a double wound 
mains transformer, EZ80 rectifier and ECL82 triode 
pentode valve as audio amplifier and power output otage. 
Impedance 8 ohms. Output approx. 3.5 watts. Volume 
and tone controls. Chants aine only 7" wide x 3- deep x 
6" high overall. AC mains 200/240v. Supplied absolutely 
Brand New completely wired and tested with valves and 
good quality output transformer. LIMITED NUMBER 
ONLY. 
01311 ROCK BOTTOM 
BARGAIN PRICE 49/6 P. P. 

6/- 

10 HAMPLIFIER 

A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in posh -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
Inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-150 speaker and 2 Independent volume controls, 
and separate basa and treble controls are provided giving 
good lift and cut. Valve line-up 2EL84s, ECC83, EF88 and 
EZ80 rectifier. Simple lnatruetion booklet 2/6 (Free with 
parts). All parts sold separately- ONLY 87.9.6. P. & 
Also available ready built and tested complete with std. 
input sockets, 89.5.0. P. & P. 816. 

Open all day Saturday HARVERSON SURPLUS CO. LTD. P/ease write clearly 
Early closing Wed. 1 p.m. PLEASE NOTE: P. A P. CHARGES 

A feu minutes from South Wimbledon 170 HIGH ST., MERTON, S.W.19 Tel.: 01-5403985 QUOTED APPLY TOU.H. ONLY. 

Tube Station 
P. A P. ON OVERSEAS ORDERS 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 

561 



SENSATIONAL R.S.C. HIGH FIDELITY STEREO PACKAGE OFFERS 
"PACKAGE 3" 30 WATT SYSTEM 
* Goldring Transcription Turntable on Plinth 
* Shure Magnetic Pick-up Cartridge 
* Super 30 Amplifier in Teak veneer housing 
* Pair of Stanton Loudspeaker Units 
Special inclusive price. Fully wired 82 Gns. units ready to `plug-in". 
PERMS AVAILABLE ALL PACKAGE OFFERS 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy cast 
construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round giving low fundamental reso- 
nance. "D" indicates Tweeter Cone 
providing extended frequency range. 
Impedance 3 or 15 ohms. Please state 
choice. Response 40-18,000 c.p.s. Ex- 
ceptional performance at low cost. 
Prices include carriage. 

HF501 5' 10W 5919 HF120 12" 15W 69/9 
HF801D 8" 8W 59/9 HF120D 12" 15W 7919 
11F811D 8' IOW 4 gns. 11F126 12" 15W 89/9 
HF100D 10" 15W£5.19.9 HF126D 12" 15W 5 gas. 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets of latest styling Satin Teak or Walnut 
acoustically lined (and ported where appro- 
priate). Credit terms available on all units. 

DORSET Size 16 x 11 x 9in. Response 45- 
18,000 c.p.s. Rating 8-10 watts. Fitted 
High flux 8in. Dual Cone £$. 19 . 9 speaker. Imp. 3 or 15 ohms. 
STANTON IIIS 

Inc. Carr. 
Size 18x11x101n. Rating 

10 watts. Incorporating Fane 803b 
speaker with roll rubber surround and 
15,000 line magnet. High flux tweeter. 
Handsome Scandinavian design cabinet. 

Response 30-20.000 c.p.s. Impdnce 3 or 1516 Gns. ohms. Gives smooth realistic sound output. 
GLOUCESTER 

Inc. carr. 
Size 25 x 16.x loin. 12in. High flux 

12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts, Smooth response 1211 Gns. 40-20,000 c.p.s. Impedance 15' ohms. 2 

E2 EQUIPMENT CABINET 
Size 17' wide 141" deep Ili" high. 
Cut for TA12, Super 15, Super 30 
and other. amplifiers. 'Hinged' 
Perspex cover. Satin 
Teak veneer finish. $ Gns. Price inc. carr 
MOTOR BOARDS cut for 
Garrard Turntables and 19/9 
many other units. Price 
R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 

STATE AMPLIFIER 
200-250v. AC mains operated 
Frequency Response 30- 
20,000 c.p.s. -2dB. Harmonic 

`Ca .,, Distortion 03% at 1,000 c.p.s. 
Separate Bass and Treble 

`hft' and 'cut' controls. 3 input sockets for Mike. 
Gram, Radio or Tape. Input selector switch. Output 
for 3-15 ohm speakers. Max. sensitivity SmV. Fully 
enclosed enamelled case, 9$ x 2i x 51ín. Attractive 
brushed silver finish facia plate 101 x 3iin. and 
matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. Carr. 7/6 
Or factory built with 12 months 6 Gns. guarantee. 8 Gns. 

Matched for optimum performance. Send for "PACKAGE 2" 30 WATT SYSTEM 
coloured brochure showing other money saving * Garrard SP25 Mk II Turntable on Plinth 

offers. 

Illustrated with TFM1 Mk II Tuner fitted 
EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS 
finished in Satin Teak veneer. Tinted Perspex 

RECORD PLAYING UNITS 
hinged cover with 

Money saving units. Ready to chrome handle. 
satin 

RP2plug into Amplifier or 
Tape Recorder. Con- 

sisting of Garrard SP25 Mk II 
(with heavy turntable). fitted 
Goldring CS90 high compli- 
ance ceramic Stereo/Mono 
cartridge with diamond sty- 
lus. Mounted on plinth. Pers- 
pex Cover 3 gns. 19 Gns. 
RP3 extra. 

As above but with 
Goldring Lenco GL68 Trans- 
cription unit and CS90 Cart- 
ridge. Perspex Cover 3 gns. 

Carrextra. . ONLY 241Inc. 2 Gns 

PLINTHS for 
Record 
Playing 
units. 
Teak 
finish 
cut for 
Garrard 

59/910x: 
3000, AT6, AT60, SP25 or Gold- 
ring GL68. Available with 
clear Perspex co- 
ver as ill. Inc. Carr. 
Perspex cover sold separately 
at 3 Gns. Limited number of 
Covers slightly damaged but 
repaired by makers. 39/9 

INTEREST CHARGES 
REFUNDED on Credit Sales 
settled in 3 months. 

R.S.C. 
Total cost of parts 
with detailed wiring 
diagrams & instruc- 
tions. 
Carr. 12 2 Gns. 10/ - 
Or factory, built 
161' gns. Or in Teak 
finished cabinet as 
illustrated 191 gns. 
Terms: Deposit £5 
and 9 monthly pay- 
ments £2. Total £23. 

R. S.C. SifPIEie /SH/F/,4MRuf/ER 
FULLY TRANSISTORISED 200/250v. A.C. Mains. 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. 

15 WATTS R.M.S. cont. into 3-4 ohms. 
LATEST TRANSISTORS. NKT275, NKT275, NKT274, 
NKT713, NKT217, NKT217, NKT717, NKT403, NKT403. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to. Standard R.I.A.A. and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P,U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2.5 mV. Radio/Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: t2dB 20-20,000 c.c.s. 
TREBLE CONTROL: +15dB to-14dB at10Kc/s. NEGFEEDBACK: 52dB. 
BASS CONTROL: +17dB to -15dB at 50 c/s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1.000 c.c.s. 01%. 

point to point wiring diagrams. Carr. 12/6Complete 

Kit of parts with full constructional details and 112 Gns. 
Supplied factory built 151 Gns. Carr. 12/6. Terms:. Deposit 4 Gns. and 9 
monthly payments 31/1 (Total £18.3.9). Or in Teak veneer housing as 
illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

* Goldring CS90 Ceramic P.U. Cartridge 
* Super 30 Amplifier in Teak veneer housing 
* Pair of Stanton Loudspeaker Units 
Special inclusive. price. Fully 72 Gns wired units ready to "plug-in". 

"PACKAGE 1" 13 WATT SYSTEM 
* Garrard SP25 Mk II 4 speed Player Unit 
* Goldring CS90 Ceramic P.U. Cartridge 
* TA12 Amplifier in Teak veneer housing 
* Pair of Dorset Loudspeaker Units 

Special inclusive price. 
Or Dep. £10 and 9 monthly pay- 
ments £5.4.0. (Total 356.16.0.) 491 Gns. Perspex cover 3gns. extra. 2 

R -S -C ZÁ1213 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 65 WATTS PER CHANNEL 
Designed for optimum performance 
with any crystal or ceramic Gram 
P.U. cartridge, Radio tuner, Tape re- 
corder, 'Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con- 
trols * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
200-250v A.C. mains * Frequency 
Response 30-20,000 c.p.s. -2dB-)c Harmonic Distortion 03% at 1000 
c.p.s. Hum and Noise -70dB * Sensitivities (1) 300mV (2) 50mV (3) 
100mV (4) 2mV * Handsome brushed silver finish Facia and Knobs. 
Complete kit of parts with full wiring diagrams and in- 

Carr. structions. Factory built with 12 mth gntee 15 GNS. Or 127/9 
Deposit 34.16.0 and 9 mthly pymts. 291- (Total 17 GNS.). GNS. 
Or in Teak veneer housing 18 Gns. 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting ofmatched 12in.12,000 line 10 watt 15 ohm 

high quality speaker, cross -over unit and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. 5 GnS. Or Senior 15 watt inc. HF 126 
15,000 line Speaker 6 Gns. Carr. 6/6 Carr. 5 9 

HI-FI SPEAKER ENCLOSURES Teak veneer finish 
Modern design, Acoustically lined and ported. 
JE8 Size 16 x 11 x 9in. Gives pleasing results 4 Gns. with any 8fn. Hi-Fi 'speaker. 
SES For optimum performance with any 8in. £411919 Hi-Fi 'speaker. Size 22 x 15 x 9in. 
SE10 For outstanding results SE12Forexcellentperformáncewith 
with 10in Hi-Fi'spkr 12ín Hi-Fi 'spkr and Twee - 
Size 24 x 15 x 10in.. 5 GRS ter. Size 25 x 16 x 10;ín. 

Gns. 

TFM1 SOLID STATE VHF/FM 'RADIO TUNER 
* High -sensitivity * 200-250v. A.C. Mains opera- 
tion. * Sharp A.M. Rejection. * Drift -free recep- 
tion. * Output ample for any. amplifier (approx. 
500 m.v.). * Simple alignment instructions. * Out- 
put available for feeding tuning meter. * Output 
for feeding Stereo Multiplexer. * Tuner head 
using silicone Planar Transistors. * Designed 

for standard 80 ohm co -axial input. Visually matching our Super 15 and. 
30 amplifiers and of the same high standard of performance and reliability. 
The pre -wired tuning head facilitates speed and simplicity of construction. 
Printed circuitry. Only first grade transistors and components used. A 
quality product at considerably less than the cost of comparable units. 
Stereo version, all parts 18 gus. Carr. 10/-. Assembled 221 gns. inc. carr. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS C 
WITH UNITS 

CONSIDERABL 

BRADFORD 10 North Parade. (Half -day Wed.) Tel. 25349 

BRISTOL 14 Lower Castle St. (Half -day Wed.) Tel. 22904 

BIRMINGHAM 30/31 Gt. Western Arcade opp. Snow Hill 
Station 021-236-1279 (Half -day Wed.) 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed.) Tel.41361 

DARLINGTON 18 Priestgate (Half -day Wed.) Tel. 68043 

EDINBURGH 133 Leith St. (Half -day Wed.) Tel. Waved ey5766 

GLASGOW 403 
Argyle 

ehall Sta(O (Opp. Locarno) (Half -day 
s.) Tel. 332-1572 HULL 91 Paragon Street. (Half -day Thursday) Tel. 20505 Open 

R.S.C. SUPER 30 STEM 4MPl/FeR 
OMPARABLE 
COSTING 
LY MORE 

A DUAL CHANNEL VERSION OF THE SUPER 15. 
Employing Twin Printed Circuits. Close tolerance 
Ganged Pots. Matched Components. CROSS TALK: 
-52dß at 1,000 c.c.s. 

CONTROL: 5 position Input Selector. Bass Control. Treble 
Control. Volume Control. Balance Control. Stereo/Mono 
Switch. Tape Monitor Switch. Mains Switch. INPUT 
SOCKETS (Matched Pairs). (I) Magnetic P.U. (2) Ceramic or 
Crystal P.U. (3) Radio/Aux. (4) Tape Head/Microphone. 
Operation of the Input Selector Switch assures appropriate 
equalisation. Rigid 18 s.w.g. Chassis. Size approx. 12ín. wide. 
3fn. high and Bin. deep. Neon Panel indicator. Attractive Fa- 
cia Plate and Spun Silver Matching Knobs. Above facilities. 

etc., except for Ganging and Balance Control, apply also to Super 15. 
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK-UP OR MICROPHONE (Crystal, Ceramic, 
Magnetic, Moving Coil, Ribbon). CURRENTLY AVAILABLE 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY 
EQUIPMENT. All required parts, point to point wiring 9 2 Gns. diagrams and detailed instructions. Carr. 15/ - 
Unit factory built 27 Gns, or deposit 36.2.0 and 9 monthly payments 58/3. 
(Total £31.8.3). Or in Teak veneer housing 30 Gns. Carr. 15/- or Deposit 
36.2.8. and 9 monthly paymts 64/- (Total £34.18.6). Send S.A.E. for leaflet. 

RSC 
HI-FI CENTRES LTD. 

MAIL ORDERS TO: 102 
Henconner Lane, Brantley, 
Leeds 13. No C.O.D. under 
£1. Terms C.W.O. or C.O.D. 
Postage 4/6 extra under £2. 
519 extra under £5. Trade 
supplied. S.A.E. with enquiries 
please. HI -Fi Catalogue 4/6. 

all day Sets. except High Holborn 

32 High Street. (Half -day Thurs.) Tel. 56420 LEICESTER 
5-7 County(Mecca)Arcade, Br' ggate (Half-dayWed) Tel 28252 LEEDS 

73 Dale St. (Half -day Wed.) Tel. CENtral 3573 LIVERPOOL 
238 EdgwareRoad,W2 (Half -day Thurs.) Tel. PAD 1629 LONDON 96 High Holborn, WCI. Tel. HOL 9874 (Half -day Sat.) 

60A Oldham Street (Half -day Wed.) MANCHESTER Tel. CENtral 2778 

106 Newport Rd (Half -day Wed)Tel.47096 MIDDLESBROUGH 
41 Blackett Street (Opp. Fenwicks Store) NEWCASTLE UPÓN. 

(Half -day Wed.) Tel. 21469 TYNE. 
13 Exchange Street (Castle Market slags.) SHEFFIELD. (Half -day Thursday) Tel. 20716 
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All 6/12v. D.C. output. Max. 
A.C. input 18v. la. 3/11. 
2a. 6/11.3a. 9/9.4a. 1219.6a. 
15/9. 

MIDGET CLAMPED TYPE 21 x 21 x 21in. 
250v., 60mA, 6.3v. 2e. 15/11 
250-0-250v., 60mA C -3v. 2a. 18/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. 60inA, 6.3v. 2e., 0-5-6.3v. 2a. 
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a 
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a 
300.0-300v. 130mA, 6.3v. 4e., e.t., 6.3v. le. 

For Muliard 510 Amplifier 
350-0-350v. 100mA, 6.3v. 4a., 0-5-6.3v. 2á. 
350-0-350v. 150mA, 6.3v. 4e., 0-5-6-3v. 3e. 
425-0-425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. 
425.0-425v. 200mA, 6.3v. 4a.,6 -3v. 4e., 5v. 3e. 
450.0-450v. 250mA, 6.3v. 4a.,c.t., 5v, la. 

21/9 
35/9 
8519 

48/9 
35/9 
45/9 
69/9 
75/- 
85/9 

TOP SHROUDED DROP -THROUGH TYPE 
250-0.250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a. 2119 
250-0-250v. 100mA, 6.3v. 3-5a 23/9 
250-0-250v. 100mA, 6-3v. 2a, 6.3v. la. 24/9 
350-0-350v. 80mA, 5.3v. 2a., 0-5-6.3v. 2a. 25/9 
250.0-250v. 100mA, 6.3v. 4e., 0-5-6-3v. 3a 35/9 
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a 35/9 
300-0-300v. 130mA, 6.3v. 4a., 0-5-6.3v. la. 

Suitable for Mullard 510 Amplifier 42/9 
350.0.350v. 100mA, 6.3v. 4a., 0.5-6.3v. 3a 3519 
350-0-350v. 150mA, 6.3v. 4e., 0.5.6.3v. 5e 43/11 
FILAMENT or TRANSISTOR POWER PACK Types 
6.3v. 1.5e. 7/9; 6.3v. 2e. 8/9; 6.3v. 3e. 1019; 5.3v. 
6a. 21/9; 12v. la. 8/9; 12v. 3a. or '24v. 1.5e. 21/9; 
0.9-18v. 11a. 17/9; 0-12.25-42v. 2a. 29/9. 
CHARGER TRANSFORMERS 0-9-15v. 11e. 14/11; 
2ga. 17/9; 3a. 19/11; 5e. 23/9; 6a. 27/9; 8a. 33/9. 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-1101120v. 200-230-250v 50-80 watts 15/9 
150 watts, 29/11; 250 watts 49/9; 500 watts 99/9 

THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25 x 14 x 10in. Complete Kit 

a O Gns. * Response 30-20,000 c.p.s. Impedance 15 ohms. OO 

* Performance comparable with units costing Carr. 12/6 
considerably more. Consists of (1) 12in. 20 watt Bass unit with 
cast chassis, Roll rubber surround for ultra low resonance, 
powerful 2ín. diam. pole pieces and ceramic magnet. (2) 3 -way 
quarter section series cross -over system. (3) 8 x 5fn. high flux 
middle range 'speaker. (4) High efficiency tweeter. (5) Measured 
weight of woollen acoustic damping material. (6) Teak veneered 
cabinet. (7) Circuit and full instructions. 
DEMONSTRATIONS AT ALL BRANCHES. 

R.S.C. STEREO/20 HI-FI AMPLIFIER PROVIDING 
10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT 
ON EACH CHANNEL. SUITABLE FOR "MIKE". 
GRAM, RADIO OR TAPE. (7) valves ECC83. (2) ECL86, 
(4) EZ81. Frequency Response: ± 2dB 30-20,000 c.p.s. 
Hum Level: 65dB down. Sensitivity: 20 millivolts max. 
Harmonic Distortion: 0.2% *Four -position tone 

compensation and Input Selector Switch. *Stereo/Mono switch. 
*Neon panel indicator. *Handsome Perspex Frontplate. *Separate 
Bass and Treble controls. Output transformers are high quality section- 
ally wound. Outputs for 3 and 15 ohms speakers. Complete set of parts. point - 
14 Gns. to -point wiring diagrams and instructions. Or factory assem- 

bled with our usual 12 mths' gntee 19gns. Or Dep. £4.10.0 and 
Carr. 12/6 9 monthly payments22 (Total £22.10.0). Send S.A.E. for leaflet. 

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI 
AMPLIFIER Highly sensitive. Push -Pull 

high output, with Pre -amp./ 
Tone Control Stages. Performance figures equal 
to most expensive amplifiers. Hum level -70dB. 
Frequency response ±3dB 30-20,000c/s. Sectionally 

wound output transformer. All first grade 
components. Valves EF86, EF86, ECC83. 807 
807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 12 millivolts so that any kind of 
Microphone or Pick-up is suitable. Designed 
for Clubs, Schools, Theatres, Dance Halls 

or Outdoor Functions, etc. For use with Electronic Organ, Guitar, String 
Bass, etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. 
Two inputs with associated volume controls so that two separate inputs 
such as Gram and "Mike" can be mixed. 200-250v. 50c/s A.C. mains. For 
3 and 15 ohm speakers. Complete kit of parts with point -to- 

1 3 GRS. point wiring diagrams and instructions. Carr. 12/6 
Twin -handled perforated cover 25/-. Supplied factory built with EL34 
output valves. 12 months' guarantee for 16 gns. TERMS: Deposit £5.14.0 
and 9 monthly payments of 28/9 (Total £18.12.9). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12-14 WATT AMPLIFIER 
PUSH-PULL ULTRA LINEAR OUTPUT 
`BUILT-IN TONE CONTROL PRE -AMP. 
Two input sockets with associated controls 
allowing mixing of "mike" and gram. etc. etc. 
High sensitivity., 5 valves-ECC83 (2), EL84 (2), 
EZ81. High quality sectionally wound output 
transformer. IND. BASS AND TREBLE CON- 
TROLS. Frequency response ±3dB 30-20,000 c/s. 
Hum level -60dB. SENSITIVITY 23 millivolts. 
Suitable for Crystal or Ceramic PUs, all types 

"mikes". For Musical Instruments such as String Bass, Electronic Guitars 
etc. Size approx. 12 x 9 x Tin. For AC mains 200-250v. 50 cps 9 Gns. Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit. 
Full instructions and point-to-point wiring diagrams. Carr 11/6 (or factory 
built 12 Gns.) Twin handled metal cover 251-. TERMS ON ASSEMBLED 
UNITS. Deposit 87/6 and 9 monthly payments of 22/-. (Total £14.5.6). 
RSC ALIT TRANSIS- 
TORISED VERSION of 
above complete kit 9 Gns 

(Assembled 13 Gns) 
R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 

R.S.C. BASS -REGENT mated. Primaries 200-250v. 50o/s. Screened 

50 WATT AMPLIFIER 
An exception- 
ally powerful 
high quality 
all-purpose 
unit for lead, 
rhythm, bass 
guitar, vocal- 
ists, gram, 
radio, tape. 

*Two extra heavy duty 
12in. Loudspeakers. 
* Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick-ups or "mikes". 
Bass and Treble controls. 
492 GRS dep.£7.17.6 
and 9 monthly payments of 
55.10.10. (Total 55 gns.). 
Send S.A.E. for leaflet. 
Also 1120 Bass inc. 15in. 
25w Spkr. 291 gns. Gi5 inc. 
12in. 20W Spkr. 191 gns. 

R.S.C. BATTERY/MAINS 
CONVERSION UNITS 

Type BMl 
An all -dry 
battery eli- minator. 
Size 51x41x 
2ín. approx. 

Completely replaces bat- OUTPUT TRANSFORMERS 
teries supplying 15v. and Standard Pentode 5,00013 or 7,000dí to 313 8/9 
90v. where A.C. mains 200/ Push -Pull 8 watts EL84 to 3cl or 15dá 12/9 
250v, 50c/s is available- Push -Pull 10 watts 6V6 ECL86 to 3, 5, 8 or 15a 22/9 
Complete kit with diagram Push -Pull EL84 to 3 or 1513 10-12 watts 2119 
47/9 or assembled 59/11. . Push -Pull Ultra Linear for Mullard 510, etc. 3819 

Push-Pull13.18 watts, sectionally wound 6L6, 
SELENIUM 

i 

F.W. KT66, etc., for 3 or 15 la 88/9 
RECTIFIERS i (Bridged) Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 159 59/9 
SMOOTHING CHOKES 
150mA, 7.1011, 25013 12/9; 100mA, 1011, 20012 1019; 
somA, SOH, 3509 8/9; 60mA, 1011, 40012 4111. 

ohms impedance. Brand new, 
12ín. 10 watt 12in. 20 watt 

HIGH FLUX DUAL CONE 
59/11 £5.15.0 

FANE 
'POP' 100 
LOUDSPEAKER 

18" 100 Watt FREE 
Fantastic power 
handling. Guar- 19 Gns anteed 2 years. 

R.S.C. 4/5 watt 

R.S.C. COLUMN SPEAKERS Covered in two- 
tone Rexine/Vynair, ideal for vocalists and 
Public Address. 15 ohm matching. Type C48, 25- 
30 watts. Fittedfour8in. highfiux7wattspeakers. 
Overall size approx. 42 x 10 x 5ín. Or deposit 651- 

1 5 GnS. and 9 mthly pmts 34/9 (Total £18.17.9) Carr. 10/-. 
Type C412, 40 watts. Fitted four 12ín. 12,000 line 10 watt 22 Gns. speakers, Overall size 56 x 14 x 9in. approx. Carr. 15/-. 
Or Deposit £3.13.0 and 9 monthly payments of 50/- (Total £26.3.0). 

R.S.0 Eur= 

30 WATT HI-FI AMPLIFIER 
- ' for Guitar, Vocal or Instrumental Group 

A 2 Input, 2 volume control Hi-Fi unit with 
Separate Bass and Treble controls. Peak rating 60 watts. 
Latest valves. Strong Rexine covered cabinet with 
handles. Attractive black/gold Perspex facia. Neon 
indicator. For 200-250v. A.C. mains. 18 GRS Carr. 
For 3 or 15 ohm speakers. Send S.A.E. 12/6 
for leaflet. Deposit 3 gns. and 9 monthly payments of 39/8 (Total £21). 

121n. HIGH QUALITY LOUDSPEAKERS 
In Teak veneered or Rexine covered Cabinets 
310 or 

p12,000lines 
hms 5 Gns. 20 

3 or 15 ohms 
0 lines 8 Gns. 

LOUDSPEAKERS Limited number of heavy, duty 
units at fraction of list price. 15 -- 

uaranteed. Terms available over £8. 
12ín. 30 svatt 15ín. 30 watt 

Normally DUAL CONE 
210.10.0. £6.19.9 

over 9 gns 
R.S.C. GRAM AMPLIFIER KIT. 4 watts 
output. Negative feedback. Controls: Vol., 
Tone and Switch. Mains operation 200-250v. 
A.C. Fully isolated chassis. 49/11 Circuit etc. supplied. ONLY 

POWER PACK KIT Consisting of Mains 
transformer, Metal Rectifier, Electrolytics, 
smoothing choke, chassis and circuit. 200/ 
250v. A.C. mains. Output 250v. 22/11 60mA 63v, 2a. Supplied with case 
in lieu of chassis 28/11. Or assembled 39/11. 

A5 HIGH GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Suitable for all crystal or cera- 
mic P.U. heads and most "mikes". Separate Bass and 
Treble controls. Hum level 71dB down. Negative Feed- 
back 15dB. For A.C. mains 200-250v. Speaker output 
f4.17.93 ohms. Complete Kit with point-to- 

point wiring diagrams and instructions. 

CLEARANCE LINES 
HIGH QUALITY 8" x 3" LOUDSPEAKERS 10000 Gauss onl 12 j9 
EXTENSION 'SPEAKERS 29/9 EMI PLAYER T/TABLES 
Cabinet size 12 x 8 x 5in. with P.U. 4 speed. T/D cartridge. 
attractive grey lizard skin finish. Limited number mail order only. 
Fitted high flux 64ín. 5w. 3 ohm 
speaker. Mono 79/9 Stereo 89/9 

PHONE AMPLIFIERS Speak and listen with both hands 59/9 free. Standard dry battery operated. Attractive black moulded case. 

1 WATT TRANSISTOR AMPLIFIERS for 3-5 ohm 39/11 loudspeakers. Miniature size. Brand new boxed. 

PRINTED CIRCUIT KITS for making printed circuits. 14/11 Complete with 72 square ins. laminated board and necessary fluids. 

J.B. VHF/FM DIAL a DRIVE ASSEMBLIES 
Complete with escutcheon. Size 7" x 41". Escutcheon 71" x 21". ONLY 9/9 

TAPE RECORD/PLAYBACK AMPLIFIERS 4 watts output. 
Magic Eye Recording level indicator. For 3 ohm L/S. All £7.19.11 normal facilities but less Facia plate. (Normally 13 gns.). 

MINI -8 HI-FI LOUDSPEAKER UNITS Teak veneered cabinet 
size 91 x 64 x 71in. Max. power handling 8 watts 3 ohms or 15 ohms. 4 Gns Clearance Price 

HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS 
14 Gns in substantial RexineiVynair covered cabinet. ONLY 

STEREO/TEN HIGH QUALITY AMPLIFIER 
5 watts high quality output on each channel. 
Sensitivity 50 millivolts. Suitable all crystal or 
ceramic stereo heads. Ganged Bass and Treble 
Controls. Valves ECC83 (2), EL84 (2). EZ81. For 
2-3 ohm speakers. Assembled with £11.19.6 12 months' guarantee for 

Carr. 11/6 

VERDIK HIGH FIDELITY AMPLIFIERS 
with separate pre -amplifier. Mullard 510 circuit. Limited number 
to clear by mail order only. 
Fully guaranteed. 12 gns 
R.S.C. 6/12V CAR BATTERY CHARGERS 

Complete kit of parts incl. Ammeter and Circuit. 

4 amp with variable charge rate selector 49/9 

6 amp heavy with variable chargeecto rater 69/9 Y du 
All types 200-250v. A.C. mains. Ready built 10/- extra. 
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aOnd A FAST EASY WAY 
TO LEARN BASIC RADIO 
AND ELECTRONICS 

a*.Build as you learn with the exciting new 
TECHNATRON Outfit! No mathematics. 
No soldering-but you learn the practical way. 

Now you can learn basic Radio and Electronics at home-the 
fast, modern way. You can give yourself the essential technical 
'know-how' sooner than you would have thought possible- 
read circuits, assemble standard components, experiment, 

. build . and enjoy every moment of it. B.I.E.T's Simplified 
Study Method and the remarkable new TECHNATRON Self - 
Build Outfit take the mystery out of the subject-make learn- 
ing easy and interesting. 

Even if you don't know the first thing about Radio now, 
you'll build your own Radio set within a month or so! 

and what's more, 
YOU'LL UNDERSTAND 
EXACTLY WHAT YOU 
ARE DOING. The Tech - 
natron Outfit contains every- 
thing you need, from tools to 
transistors ... even a versatile 
Multimeter which we teach 
you how to use. You need 
only a little of your spare 
time, the cost is surprisingly 
low and the fee may be paid 
by convenient monthly instal- 
ments. You can use the 
equipment again and again- 
and it remains your own 
property. 

You LEARN-but it's as 
fascinating as a hobby. 
Among many other interest- 
ing experiments, the Radio 
set you build-and it's a good 
one-is really a bonus; this is 
first and last a teaching 
Course. But the training is as 
rewarding and interesting as 
any hobby. It could be the 
springboard for a career in 
Radio and Electronics or 
provide a great new, spare - 
time interest. 

A 14 -year -old could under- 
stand and benefit from this 
Course-but it teaches the 
real thing. Bite -size lessons- 
wonderfully clear and easy to 
understand, practical projects 
from a burglar -alarm to a 
sophisticated Radio set .. 
here's your chance to master 
basic Radio and Electronics, 
even if you think you're a 
'non -technical' type. And, jf 
you want to carry on to more 
advanced work, B.I.E.T. has 
a fine range of Courses up to 
A.M.LE.R.E. and City and 
Guilds standards. 
Send now for free 132 -page book.. 
Like to know more about this 
intriguing new way to learn 
Radio and Electronics? Fill 
in the coupon and post it 
today. We'll send you full 
details and a 132 -page book 
-`ENGINEERING OP- 
PORTUNITIES' --Free and 
without any obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
Dept. 372B, Aldermaston_Court, 

Aldermaston, Berkshire. r-------------' 
I To: B.I.E.T., Dept, 3728, ALDERMASTON COURT, ' 
I ALDERMASTON, BERKS. 

I would like to know more about your 
Practical Radio & Electronics Course. Please 
send me full details and FREE 132 -page book 

MST name 

coact( address 

AAU« I age Iti------------a®! 

ORGAN BUILDERS! SILICON N.P.N. TRANSISTORS, ALL INDIVIDUALLY 
TESTED IN PUBLISHED DIVIDER CIRCUIT! GOLD-PLATED LEADS FOR 
EASY SOLDERINGI Unbeatable value at 1/6 each or 25.0.0 per 100. 

TRANSISTORISED FLUORESCENT LIGHT. 8 WATT 12in. TUBE. Current drain 
only 700mA I Complete and tested £2.19.6 only! 
Or in kit form: 'Case 10/-; 'Transistor 10/-; Lamp holders, pair 5/-; Condensers etc. 
3/-; Transformer 18/6; Tube 8/-. 'Post Packing 5/-. 

TRANSISTORS 
00200, 00203, 00204 all at 2/- each. 
ASY22, 2N753, BSY28, BSY65, 2G344Á, 2G345A, 2G345B, 2G371A, 2G378A, all 
at 1/6 each. 
Transistors similar to 0C44, 0071 and 0072 all 1/- each. 
Unmarked, untested transistors 7/6 for 50. 

LIGHT SENSITIVE TRANSISTORS (similar OCP71) 2/- each. 
30 watt transistors (ASZ17) 10/- each. 

DIODES. Very low leakage. Make excellent detectors, aleo suitable for keying elec- 
tronic organs. 1/- each. 20 for 10/-. 

RECTIFIERS 
BY100.800 p.i.v. 2/6 each, 24/- per doz., 27.10.0 per 100, 250 per 1,000. 
BYZ13, 6 amp 400 p.i.v. available on same terms. 

MULLARD POLYESTER CAPACITORS. FAR BELOW COST PRICE! 
0.001µF 400 volts .. .. 8d. 0.02µF 200 volts 
00015µF 400 volts 3d. 0.15µF 160 volts .. .. 6d. 
0.0018µF 400 volts .. .. 3d. 0.22µF 160 volts .. Bd. 
0.0022 µF 400 volta .. .. 3d. 0.27µF 160 volts ,. 6d.. 
0.01µF 400 volts .. .. 3d. 1µF 126 volts .. 1/ - 

VERY SPECIAL VALUE! Small Silver -mica, Ceramic, Polystyrene Condensers. Well 
assorted. Mixed types and values. 10/- per 100. 

PAPER CONDENSERS, mixed bags, 0.0001 to 0.5µF, 12/6 per 100. 

RESISTORS! Give-away offer! Mixed types and values. k to I watt. 
6/6 per 100, 55/- per 1,000. Individual resistors 3d. each. Also k to 3 watt Close Toler- 
ance. Mixed values 7/6 100, 55/-1,000. 
WIRE -WOUND RESISTORS. 1 watt to 10 watts. Mixed bags only. 16 for 10/ - 

RECORD PLAYER CARTRIDGES 
ACOS GP67/2 Mono 15/- complete with needles. 

GP91/3 Stereo Compatible 21.0.0 complete with needles. 
GP93/1 Stereo Ceramic 21.5.0 complete with needles. 
GP94/1 Stereo Ceramic 21.5.0 complete with needles. 

Small pick-up arms complete with cartridge and needle 10/- only. 

TRANSISTORISED SIGNAL INJECTOR HIT. R.P./I.F./A,F. 10/- only. 
TRANSISTORISED SIGNAL TRACER HIT 10/- only. 
TRANSISTORISED REV -COUNTER KIT 10/, 

VEROBOARD 

24in. x lin. 0.15in. matrix .. 1/1 17in. x 24ín. 0.15in. matrix .. 11/- 
3kin. x 24in. 0.15in. matrix .. 3/3 171n. x 3kin. 0.15in. matrix ,. 14/8 
Skin. x 3kin. 0.15in. matrix .. 3/11 akin. X 24in. 0.1in. matrix .. 3/9 
51n. x 24in. 0.15in. matrix .. 8/11 akin. x 3kin. 0.1in. matrix .. 3/11 
Sin. x 34ín. 0.15ín. matrix .. 5/6 5ín. x 24in. 0.1in. matrix .. 8/11 

Sin. x Skin. 0.1in. matrix .. 5/6 
Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins 3/6 for 36. 

MULTIMETERS. 20,000 ohms per Volt. 
Ranges: A.C.: 1,000V, 500V, 100V, 60V, 10V. 

D.C.: 250ma, 2Sma, 60µA. 
D.C.: 2,500V, 500V, 260V, 50V, 25V, 5V. 
Resistance: 0/601CD and 0/6M1O. 

Special price £4.0.0 only. 

ELECTROLYTIC OONDENSERS 
0.25µb` 3 volt 411F ... 25 volt 25µF .. 25 volt 
1µF .. 6 volt 5µF 6 volt 30µF , . 6 volt 
1µF .. 20 volt 6µF 6 volt 30 µF 10 volt 
1.25µF .. 16 volt 8µF .. 3 volt 5011,E 6 volt 
2µF .. 3 volt 8µF .. 12 volt 64µF 2.5 volt 
2µ,F .. 360 volt 8µF ., 50 volt 6411.F 9 volt 
2.5111. .. 16 volt 10µF .. 6 volt 100µF 9 volt 
3µF .. 25 volt 10µF .. 25 volt 320 µF 4 volt 
3.2µF .. 64 volt 20µF .. 6 volt 320µF 10 volt 
4µF .. 4volt 25µF .. 6volt 40011F .. 6.4 volt 
4µF ... 12 volt 25µF .. 12 volt 
All at 1/- each. 20 assorted (our selection) 10/-, 

Orders by post to: 

G. MILWARD 
DRAYTON BASSETT, NEAR TAMWORTH, STAFFS. 

Please include suitable amount to cover post and packing. Minimum 2/ - 
Stamped addressed envelope must accompany any enquiries. 
For customers in Birmingham area goods may be obtained from Rock Exchanges. 
231 Alum Rock Road, Birmingham 8. 
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BARGAIN OPPORTUNITIES FROM TRS 
TRS STEREO 4-4 a bargain in quality amplifiers 

° 

AMPLIFIER KIT 87.19.6 (pp. 3/6) Integrated 5 transistor stereo amp based on 
TES POWER UNIT newly developed Mollard 4 watt modules 

22.5.0. (p.p. 2/6) and BC.108 pre -amp. Suitable also for 
TRS SIMPLEX CABINET speakers from 3 to 15 ohms. With base and 

21.17.6 (p.p. 2/6) treble cut/boost. Response -60 to 14KKx 
4 prs DIN plugs and sockets if -3dB. This excellently engineered layout 
purchased separately. requires only wiring between controls and 
Complete kit lue. cabinetlpower modules. Complete with metal chassis and 
pack 1)íN plugs and socket, simplex teak -ended cabinet for instant 

f12.10.0 (post free) 
assembly. 

Thin advanced 
stereo FM 
fabricated 
lards of 
refinements 
noise suppression, 
tion light, 
better than 
later it so 
(;order I.F. 
Excellent 
standard 

" 
design computable 

tuner comes in easy -to -assemble 
milts engineered to the 

efficiency and performance. 
include owitcheble A.F.C., 

flywheel tuning, 
excellent audio response. 

5 microvolts. Stereo can 
required. Inclusion of a 
amplifier ensures superb 

chassis design made specially 
TES Simplex cabinet system. 

TRS Stereo 4-4. 
full deiatls, 

s 
operation) £2.7.10,0 

A NEW DE -LUXE 
FM MONO/STEREO 

TUNER FROM TRS 

Hi Ft mono( 
A.F.C. >:} A.G.C. 

pre- Noise Limiter 
highest stan - 

Valuable Chassis Ready 
automatic Built stereo indica - 

Sensitivity Pre -tuned be added 
world-famous Kit to make MONO performance. tuner jots. cheaafs 15 OS. to fit the and iuniagassembiy g 

Styled to (p p 316) 

Add-on Stereo Unit 10 gls. 
(p.P.2/6) 

Power Unit f2.5.0 
(p.p.2/6) 

(eorr. 1oj-1, Simplex Cabinet £1.17.6 (p'p' 2/6) 

MAKE YOUR OWN BOOKSHELF SPEAKER 
With a set of matched speakers and cross -over from TRS. Comprises modern style 
high efficiency Sin. bass unit with special con assembly, X.over and 25in. tweeter e 
for mounting into your own cabinet or baffle system. smooth79/6(for 
response from 80 to 20,000 Hz. Loading up to 6 watts. Made by 
a world-famous manufacturer. A genuine bargain for only (carr. öl-). 

match the 
s.A.E.bring.º 

Total price 
mains 

GARRARD & E.M.I. PLAYING UNITS 
LM3000 Record Player with 9T.A. Stereo Cartridge. 810.5.0 
AT.60 Mk. II De -luxe Auto -changer, die -east turntable. Leas cartridge. 

213.5,0 
SP.25 De -luxe single record player, die-cast turnable. Less cartridge. 

211.19.8 
Brand new in makers' cartons. Packing and carriage on any one of 
above 7/6. 
GARRARD PLINTH WB.1 in fine Teak for any of above units. 
(Packing and carriage ó/-). 651-. 
Garrard clear -view rigid perspex cover (carriage 4/6), 622/6. 
CARTRIDGES AVAILABLE TO PURCHASERS OF ABOVE PLAYER 
UNITS -STEREO. Sonotone 9TA/Ht' Ceramic with diamond 49/6. 
Deems Derain with diamond 92/6; MONO Aso, G1191-1 21/-; Ooldring 
MX2M 2616. 
E.M.I. 4 SPEED PLAYER Motor and IO) T/Table unit and free- 
mounting pick up arm with high quality T/O Cartridge, (p.p. 5/-).89/6. 

FREE LIBRARY 
TAPE. WALLETS 
With each reel of this fine tape 
by an internationally famous 
manufacturer we give a well 
made wallet in simulated 
leather with space for a reel 
each side. This le professional 
quality full frequency tape 
with metalised leader/stop 
foils. 

511n. reel, 1200ft., with wallet 
17/8 

lin. reel, 900ft., with wallet, 
1216 

7ín. reel, 1800ft., with wallllet, 

TRS MULLARD AMPLIFIERS 
STEREO 10-10 Kit with valves and passive control system 
KIT -217.10.0: BUILT 321. (carr. either, 12/6) 

2 4- 2 VALVE PRE -AMP Built, complete with valves, dial, etc. 
- 

13 gna. (earr.7i5) 
5-10 MONO AMPLIFIER. Basic Kit, with valves, etc., 95 gus 
Built, 11; gus. (carr. 7/6 either). 
Basic Kit with passive control system, 811.19.8. Built 814.19.0 
tear,. 7/6 either). 

PRE -AMP 2 VALVE KIT 26.12.6. Built 88.10.0 (carr. 5)6 either) 

BASIC 5-10 AMPLIFIER AND 2 VALVE PEE -AMP Assembled, 
wired and tested, complete 219.10.0 (Corr. 10i-). 

Send S.A.& for leaflet giving full technical specifeations on tbeos 
world famous amplifiers. 

HERE'S A GREAT BARGAIN 
RECORD PLAYER AMPLIFIER 
Ideal for building Into a record player. 2 watts output with volume 
and tone controls. . Double wound mains isolating transformer. 
RZ80 and 1ÁL82 valves. Stylish two-tone escutcheon panel. Printed 
circuit assembly. Ready wired and tested for instant assembly. 
3D matching o/p transformer. Recommended playing unit-E.M.I. 
unit at 69/6 above. Amplifier as described. 79/65 

TRS Stereo Decoder 
For reception of stereo broadcasts on your existing 
FM receiver. Based on Mallard design. 6 Trans- 
cistore. Beacon indicator.. All colts preebecked 
and aligned. (Carr. & Packing 2/8), - 

TRS Power Supply Unit 
Heavy duty, ready built mains power unit of great 
reliability and suitable for the heaviest demands. 
without stress or fluctuation, very easy to mount. 
Size: 31 x 2 x Bin 

PU.18 glom' g 12V at 1.5A: PU.24 giving A/s ec 
24V at 075A. Either model (p.p, 8/6)`rad 

STEREO BALANCE CONTROLS CONDENSERS Silver Mica. All values 2 pi. to 1,000 pf WIRE WOUND RESISTORS -COATED TYPES Log/Anti-Log 5K, ; Meg., 1 Meg., 2 Meg. ea. 9/6- 
s---10010000 ohms, 5w.1/8, 10w. l/8, 6d. ea. Ditto ceramics 9d. Tub. 450v. T,C.C., etc. .001 Stand. values 23 ohms - 15w.ß/8. SPECIAL S 15K -35K ohms 5w. 2/9,6. 

VEROBOARD-All standard sizes including 25 x lin., raid. to 0.1 mf./350 v.10á..02 mi. to 0.1 mid. 500 v. 1/- 
3/8; 24 x 3$ín., 3/-; 33 x 5in., 5/2; 31 x 3}in., 8/8; -86 T.C.C. 119. 5 T.C.C.. 21-. CLOSE TOL. S/MI08. 10% 

PRE-SET WIRE WOUND PO/IS. Slotted Knurled 2t x 17ín., 12/6. All accessories and tools in stock. 
5 pt. -500 pi. ßd. 600-5,000 pf. 1/-. 1% 2 pf. -100 pf. 9d. 

Knob T.V. Type 25 ohms-30Kohms 3/3, 50 Kohme 4/6. 'OIE -KIT' Adhesive copper strip for circuit building 100 pf. 9d. 100 pf. -500 pf. lid. 375 0.4000 pf. 1/6. 
Ditto carbon track 50K-2 Meg. 313. 60in. spool, 1/15ín., 21, ALUM. CHASSIS. 18g. Plain undrilled folded 4 aides, 
SLIDER PRESETS iwv. 10K 2.2 Meg. 2/- 10 ohms- aw 9 2in. deep. 6 x 4ín. 4/6; 8 x fin. 5/9; 10 x Tin. 6/9; 12 
5K 2/6. I x Sin. 7/6; 12 x Bin. 8/- etc. 
SKELETON PRESETS for P/circuit use. 100 ohms -2.5 I FOR 6d YOU CAN SAVE f £ £ I 

EXPANDED ANODISED METAL -Attractive Gilt 
Meg. 21- Send 6d. now to TRS for their latest bargain- I Finish fin. x }in, diamond mesh or liner mesh 5/- per 
STANDARD W/WOUND POTS. 'Long Spindle. I crammed lists of components, accessories, mat- a 

100 ohms -%0000 ohms each 6/--100,000 ohms each 6/9. I erial, and equipments, including many bard to VINAIR-Latest I.C.I. speaker covering. Mottled 

VOLUME CONTROLS 1}in. dia. Long Spindles. find items. 8 large pages, well printed. Send for I Light Grey, Off-White,'Fawn, Black, etc. 21- per sq. ft. 

Famous make. All values 3000 ohms -2 Megohms. I your copy now, BONDACOUST-Speaker Cabinet Acoustic Wadding. 

Guaranteed 12 months. Log or Linear tracks. Less Sw, ß 
I. 18 ins. wide. 2/3 per ft. 6/ per yard. 

3/6. 'DP 8w. 5/-. Log or Linear tracks. Centre Tapped ENAMELLED COPPER WIRE in two ounce reels. 
1 Megohm Log. l Megohm less Sw.5/-. TWIN GANGED RESIBTORS-Madero ratings, full range 10 ohms to 14-20 g. 3/-; 20-28 g. 3/6; 30-34 g. 4/3; 39-40 g. 5/-. 
STEREO lain. dia., Long Spindles. All vailles 5000 10 megohme, 10%, i -i w., 4d. ea.: Hi -Stab. 

ohms to 2 Megohms lees Sw., ea. 8/6. All values 100K I-1 w., 6d. ea, (below 100 ohms and over 1 meg., ALWAYS IN STOCK AT KEENEST PRICES. Tran - 

to 2 Megohms with DP 8w., ea. 10/6. 6d. ea.). 1% Hi -Stab, 5 w., 1/6 ea. (below 100 ohms, stators, Cells, Switches, Valves, Speakers, Materials. 
2/- ea.). See latest TES lists, Please send S.A.E. with inquiries. 

7 -valve AM/FM/RG Chassis 
A superbly powerful high performance instrument. Ideal 
for building into existing cabinet work, etc. Tunes over 
long, medium and F.M. wavebands. Excellent sensitivity. 
Permeability tinning on F.M. Large clear dial, A.V.C. 
good neg.feedback. Magic eye. 3W output. Á.C.200/250V 
Circuit diagrams available. Supplied ready built and 
aligned. S.A.E. brings full details. 213.19.6. (Carr. l0/-.) 

To Order 
Send cash with order. 
Post and packing +There 
not slated add 11- per ;db; 
1/9, lib; 3/6, 21b; 31= 
gab; 8/8 Ha; ßl- 14áb; 
arse 10/-. To kelp pea 
gout order, quote PW.12 
when ordering. 

COMPONENT 
SPECIALISTS 

Established 1948 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 

Tel.: 01-684 2188. Hours 9 a.m.-6 p.m. 1 p.m. Wednesdays 
A few doors from Thornton Heath Stn. (S.R. Victoria section) 
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R.S.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 

All valves 
brand new 

and boxed 

Mon. Sat. 9 a.m. 
-5.45 p.m. 

Closed Sat. 1.30-2.30 p.m. 
Open Daily to Callers 

Tel. 769.0199/1649 

1A7 7/9 
1D5 7/- 
1H5 7!- 
1LD5 5/- 
1N5GT 8/- 
1115 5/6 
184 5/- 
185 4/- 
1T4 3/- 
3A4 3/6 
3Q4 8/8 
3Q6 6/6 

6BH6 7/6 
6B36 9/- 
6BQ7A 7/- 
6BR7 8/6 
6B118 5/6 
6887 18/9 
6BW6 141- 
6BW7 14/- 
6C4 2/9 
6C5G 4)- 
606 8/9 
608G 8/- 
6CD6G 22/- 

6K6GT 5/- 
6K7M 5/9 
6K7G 21- 
6K7GT 4/6 
6118M 8/6 
6K8G 3/- 
6K8GT 7/- 
6K25 20/- 
6L1 9/6 
6L6G 7/6 
6L18 5/- 
6Q7G 8/- 

818 

787 30/- 
7Y4 8/6 
9BW6 7/- 
1001 12/6 
1002 12/6 
10F1 9/- 
10E3 8/- 
10F9 9/9 
10F18 9/- 
10L1 8/- 
10LD1115/- 
10P13 15/6 
11E3 42/- 

20L1 17/- 
20P4 19/- 
20P5 18/- 
25A6 5/9 
25L6GT 516 
25Y5 8/- 
25Z4 6/3 
25Z5 7/- 
25Z6 8/6 
28D7 5/- 
3001 6/8 
30015 13/6 
30017 141- 

78 5/- 
80 7/- 
85A2 7/3 
150B2 9/6 
15004 7/6 
801 8/- 
807 7/- 
813USA 

120/- 
813 75/- 
866A 18/8 
954 4/8 
1625 5/6 

DF96 6/9 
D1177 4/6 
DK32 7/9 
DK91 5/6 
DK92 8/- 
DK96 719 
DL66 15/- 
DL92 4/9 
DL93 3/6 
DL94 5/9 
DL95 6/8 
DL96 7/6 
DM70 7/- 

ECF82 7/- 
ECH21 12/6 
ECH3511/- 
EC114211/- 
ECH81 5/9 
E0H83 8/6 
ECL80 7/- 
ECL82 71- 
ECL83 10/3 
ECL86 9/- 
ECLL800 30/_ 
EF9 20/- 

EM80 7/6 
EM81 7/9 
EM84 7/6 
E8U15020/- 
EY51 7/6 
EY86 7/- 
EZ35 4/6 
EZ40. 8/- 
EZ41 10/- 
EZ80 5/6 
EZ81 5/6 
GZ30 10/- 
GZ32 9/8 

P097 8/9 
PCC84 8/3 
PCC89 11/- 
PC0189 11/6 
P380 7/- 
PC 82 6/- 
PCF84 8/- 
PCF86 9/- 
PCF801 10/- 
PCF80210/- P80513 6 / 
PCF8061316 
PCF8081116 

RG5/500 
80/- 

8130 35/- 
SP4 8/- 
81'41 3/6 
SP61 3/6 
8TV280/80 

85/- 
SU25 19/6 
S112150 12/6 
T41 15(- 
TDD4 10/- 
1110 7(8 

UF89 7/6 
UL41 9/6 
UL84 7/- 
UM80 6/- 
UU6 13/8 
U137 13/6 
UU9 8/- 
UY21 9/6 
UY41 7/- 
UY85 6/6 
VMP4G17/- 
VP4B 25/- 
VR105130 

384 4/9 60H6 519 
.6Q7C=T 
6SA7M 7/- 12AT6 4/6 30018 13/6 4022AR50/- DY86 6/- EF37A 7/- GZ34 11/- P0L82 7/8 U14 7/6 5/- 

3V4 5/9 
5R4GY 8/9 
6U4G 41- 

60W4 12/- 

6E5 7//8 

6507 71- 68G7 5/- 
6SH7 3/3 

12AT7 3/9 
12AU6 5/9 
12AU7 4/9 

30E5 14/- 
30FL1 16!- 
30FL1216/- 

5763 101- 
7193 2/- 
7475 14/- 

DY87 6/- 6/ - 
E8800 121- BAS, 2/- 

EF39 6(- 
0/- 

EF50 14/8 

KT36 17/6 
KT61 20/- 
KT66 17/6 

PCL83 9/3 
PCL84 719 
PCL85 9/3 

U19 35/- 
1125 13/6 
U26 13/8 

VR150)30 5/- 
VT25 15/- 

6V4G 8/- 
5Y3GT 5/6 
5Z4G 6/9 

6F1 9/- 
6F55 8/- 
6F6G 4/- 

6817 5/- 
6SK7GT 4/9 
68L7GT 4/9 

12AX7 8/3 
12BA6 6/- 
12BE6 5/915/- 30FL1413/6 

30L15 15/3 
30L17 14/- 
301'12 12/- 

A61 7/9 
ATP4 2/3 
ATP5 7/- 
ATP7 5/6 

EABC807/- 
EAF42 10/- 
EB41 10/- 
EB91 3/- 

EF80 6/-PENA420/- 
EF85 6/6 
EF86 6/9 

KT81 35/- 
KT81(705) 

PCL86 9/- 

PENB420/- 

U78 3/6 
15191 13/- 
,251 16/8 
U301 16/3 

VT31 80/- 
VL`111. 7/6 
VU120 12/6 

6/30L2 13/- 6F8G 416 6gN7GT 4/6 12C8GT 4/6 
87/6 

EBC33 KT88 2716 PEN45 71- 
13403 6 VU508 351- 

6A7 151- 6F11 7/- 6807 8/- 12E1 17/6 30PL1 15/- AU5 EBC41 90/- %9 EF91 3/6 
KTW6110/- PEN46 2/9 U404 11j9 W81M 12/6 

6ABG 12/630PL13 6113 5/- 
6F14 12/6 

6U4GT 12/- 
61150 

12J5GT 2/6KTZ41 
7/- 

15/- AZ1 8/- EBC90 4/6 EF92 2/6 6/- 
ML4 17/6 

PL36 10/- 
PL81 8/- U801 23/8 XHl-5 51- 

XPI-5 5/- 6AC7 3/- 
6AK5 4/6 6F23 13/6 6V6M 8/- 12K7GT 6/- 

35A512J7GT 14 
15/- 
12/ß 

AZ31 
CBL31 15/- EBF83 8/3 

EBF80 71- EF98 151- ML6 6/- PL82 7/3 
UABC80 6/- 
UAF42 10/3 XSG1-5 10/- 

6F24 12/- 6V6G 4/6 12K8GT 8/- 35L6 5/9 C01135 21/- EBF89 8)8 EF183 6/8 MSP4 10/- PL83 6/- UBC41 8/6 Y63 7/6 fiAL5 3¡- 
6F25 12/- 6V6GT 6/6 12Q7GT 4/6 35W4 4/8 CL33 20/- EBL1 14/- EF184 6(6 MU14 7/8 PL84 6{9 UBC81 8/3 Tubes 

CAMS 
2/6 6F28 11/6 6X4 3(8 125A7 816 35Z3 10/- CY30 16/3 EBL21 11/- EL32 3/8 1111[40 12/6 PL500 15/- L'BF80 6/9 3EG1 50/- 

6AM6 3/6 
6AQ5 6/- 8H8 Qi6 6X5GT 6/- 12S11 3/- 

5/6 
35Z535Z4GT 5/6 

0/- CY31 
17/- DAC32 

6 31 
229 E090 

EL33 12/6 
EL34 10/6 

N78 15/- 
N108 25/- 

PX4 14/- 
PY33 9/6 

UBF89 7/3 
U0084 8/6 

3FP7 19)- 
5CP1 35/- 

6A87G 15/- 635M 6/8 7B6 11/6 12837 3/9 37 5/- DAF91 4/- ECC81 3¡9 EL4I 10/- NGTI 3/6 PY81 6/6 U0085 7/- C4152640)- 
6AT6 4/6 635G 2/6 7B7 7/8 125K7 4/9 42 6/- DAF96 6/9 ECC82 419 EL42 10/- NGT7 551- PY82 6/- UCF80 8/6 ACR13100/- 
6AU6 6/- 6J5GT 4/6 705 15/- 128117 5/- SOBS 6/6 DCC90 12/6 ECC83 6/3 EL84 4/9 OAS 5/9 PY83 6/6 U0114210/6 V01197 35/- 
6B45 15/- 636 3/- 706 15/- 14117 9/- 5005 6/3 DF33 8/- ECC84 8/- ELK 6/- 003 5/- PY800 10/- 1107181 6/9 VCR517B 
6B8G 2/- 637M 7/8 7D5 8/- 19AQ5 5/- 50CD6G31)- DF70 7/- ECC85 5/- EL95 5/6 OZ4 4/6 PY801 10/- UCL82 8/- 481- 
6BA6 5/- 6370 4/9 7117 6/6 20D1 10/- 50L6GT 6/- DF91 3/- ECC88 7/- ELLS() 20/- PC86 11/6 R2 7/6 UOL83 10/- VCR517C 
6BE6 5/- 637GT 8/8 7117 17/6 20E2 14/- 75 7/- DF92 2/6 ECF80 6/8 EM34 25/- PC88 11/6 1119 7/9 UF41 10/- 46/ - 

SPECIAL 24 HOUR SERVICE SETS OF VALVES 

OBSOLETE TYPES A SPECIALITY Special 24 Hour DAF91, DF91, DK91, DL92 or DL94 
DAF96, DF96, DK96, DL96 .. .... .. .. .. 19/- the set 

.. 27/6 the set 
QUOTATIONS FOR ANY VALVE NOT LISTED 

Postage 6d. per valve. C.W.O. No C.O.D. Express Mail AC127 716 
AF114 7/- 

BRAND 
0025 11/- 
0028 181- 

NEW TRANSISTORS 
0071 4/6 
0072 8/- 

0081 
0081D 

4/- 
4/- 

0082D 
0083 6/- 

Order Service AF115 71- 
AF116 7/- 

0035 11/6 
0044 4/6 

0075 
0076 

81- 
6/- 

0081DM 
6/- 

00170 
OC171 

7/- 
8/- 

Manufacturers and Export Inquiries Welcome AF117 7/- 0045 4/- 0077 8/ - 0082 6/- 00200 7/8 

SEND S.A.E. FOR LIST OF 2,000 TYPES 

SHORT-WAVE H eAr C. KITS 

WORLD-WIDE RECEPTION 

Famous for over 30 years for Short -Wave Equip- 
ment of quality, ' H.A.O." were the original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers-including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1968 RANGE 
One -valve model "DX", complete kit-price 56/6 
(Postage and packing 3/6). 
Customer writes:-"Definitely the best one -valve 
S.W. Kit available at any price. America and 
Australia received clearly at good volume.' This 
kit contains all genuine short-wave componente, 
drilled chassis, valve accessories and full instruc- 
tions. Ready to assemble, and of course, as all our 
products-fully guaranteed. Full range of other 
S.W. kits still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.1 

AERIAL WIRE: Coils of 25 yds., solid 2/3, plus 
1/-P.&P 

TEST METERS: Still available ITI/2 20 K ohms per 
volt, at 23.6.9, plus 3/- P. & P. Also stocked Taylor 
AVO T.M.K. 

TRANSFORMERS: Instrument, 250 volt primary 
250 -volt secondary 6:3 volt 19/6, plus 3/9 P. & P. 
Charger, 4 amp for 6 or 12 volt, £1.2.6, plus 3/9 
P. & P. Mains 250:0:250 sec 6:3 volt 60mA. 18/9, 
plus 3/9 P. & P. 

HIGH FREQUENCY HORNS: il to 41. volt, ideal for 
alarm circuits. 3/6, plus 1/- P. & P. 

RELAYS: 12 volt suitable for car alarm, heavy duty 
contacte, 21.1.9, plus 1/6 P. & P. Small relays for 
electronic uses, 130 ohm coil, 4 change over contacts 
operate 6 to 18 volt. 19/6, plus 1/- P. & P. iV-6V 
Relay, 1 NOG, 30 OHM, 5/-, plus 116 P. & P. 

EAR PIECES: 35mm, 2.5mm magnetic, 2/6, plus 6d 
postage. 3.5mm, 2.5mm crystal, 5/6, plus 6d . postage 

LOUDSPEAKERS: still available 8 ohm 21in. 
7/6, plus 1/- P. it P. 

VALVE HOLDERS: B7g, Béa, BBg octal 6d., plus 
6d. postage. 

COAX SOCKETS: flush T.V. 8d., plus 6d. P. & P. 

PHONO PLUGS: 5/- dos, plus 1/- P. & P. 

WAVE CHANGE SWITCHES: 2 pole 6 way, 3/9. 
plus 1./- P. es P. 

Many other items, please send stamp for free price 
list. 

L1 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET, 
GLASGOW, C.5. Tel. 041 SOUth 2904 

Member of the Lander Group 

NEW RANGE BBC 2 AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 37/6. 
11 element, 451-. 14 element, 52/6. 18 
element, 601-. Wall Mounting with 
Cranked Arm, 7 element, 60/-. 11 element, 
67/-. 14 element, 75!-. 18 element. 82/6. 
Mast Mounting with 2in. clamp. 7 element. 
42/6. 11 element, 55/-. 14 element. 62/-.18 
element, 70/-. Chimney Mounting Arrays, 
Complete. 7 element, 7216.11 element, 80!-. 
14 element, 87/6. 18 element, 95/-. Complete 
assembly instructions with every unit. Low 
Loss Cable, 1/6 yd. U.H.F. Preamps from 
75/-. State clearly channel number required 
on all orders. 

BBC ITV AERIALS 
BBC (Band 1). Tele- 
scopic loft, 25/-. External 
S/D. 30/-. "11" 22.15.0. 
ITV (Band 3). 3 ele- 
ment loft array. 30/-. 5 
element, 40/-. 7 element 
50/-. Wall mounting. 3 ele- 
ment, 47/6. 5 element. 
52/6. Combined BBC/ 
ITV. Loft 1+3, 401-; 1+5. 
50/-; 1+7, 60/-; Wall 
mounting 1+3, 57/6; 1+5, 
67/6: Chimney 1+3. 6716: 
1-5, 75/-. 
VYF transistor pre - 
amps, 75/-. 

COMBINED BBC! - ITV - BBC2 
AERIALS 1+3+9, 70/, 1+5+9. 80/-. 
1+5+14, 90/-. 1+7+14, 100/-. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S/D, 151-. "H", 32/6. 
3 element, 55/-. External units available. 
Co -ax. cable 8d. yd. Co=ax. plugs, 1/4. 
Outlet boxes, 5/-. Diplexer Crossover Boxes, 
13/6. C.W.O. or C.O.D. P. Sr P. 5/-. Send 6d. 
stamps for illustrated lists. 
Callers welcomed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 

27 Central Parade, New Addington 
Surrey (CRO-OJB) 
LODGE HILL 2266 
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Build yourself a quality 
transistor radio 
guaranteed results 

backed by our 
after sales service! 

roamer seven mk IV 
SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER 

SPECIFICATION GIVING OUTSTANDING PERFORMANCE ! 

7 FULLY TUNABLE WAVEBANDS- 
MW1, MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND. 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
meters approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Size 54 se 14 x 
3/in. Fully tunable over both Medium and Long 
Waves with extended M.W. band for easier 
tuning of Luxembourg, etc. All first grade com- 
ponents -7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine tone moving 
coil speaker, also Personal Earpiece with switched 
socket for private listening. Easy build plans and 
parts price list 1/6 (FREE with parts). 

Total building costs 

44'6 P Et P 

3/6 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH 3in. SPEAKER AND EARPIECE 
Attractive case with red speaker grille. Size 64 x 
4Q x 1',in. Fully tunable. 7 stages -5 transistors 
and 2 diodes, ferrite rod aerial, tuning condenser, 
volume control, fine tone moving coil speaker also 
Personal Earpiece with switched socket for private 
listening. All fast grade components. Easy build 
plans and parts price list 1/6 (FREE with parts). 

super seven 
THREE WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case size 7; x 54 x 15in. with gilt 
fittings. The ideal radio for home, car or outdoors. 
Covers Medium and Long Waves and Trawler 
Band. Special circuit incorporating 2 R.F. Stages, 
push pull output, ferrite rod aerial, 7 transistors Total building costs and 2 diodes, 3in. speaker (will drive larger 
speaker) and all first grade components. Easy 
build plans and parts price list 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 5/- extra). 

..._o- 
OL, 

----- 
Total building costs 

47'6 P379' 3/9 
8 P. 

69'6 P. Et P. 
4/6 

roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive case with gilt fittings. Size 7b x 55 se 

14in. World wide reception. Tunable on Medium 
and Long waves, two short waves, Trawler Band 
Plus an extra M.W. band for easier tuning of Lux- 
embourg, etc. Sensitive ferrite rod aerial and 
telescopic aerial for Short waves. All top grade 
components. 8 stages -6 transistors and 2 diodes 
including Micro -Alloy R.F. Transistors etc. 
(Carrying strap 1/6 extra). Easy build plans and 
parts price list 2/- (FREE with parts). (Personal 
Earpiece with switched socket for private listening 
6f- extra). 

Total bui ding costs 

79'6 P. P. 
4/6 

* Callers side entrance Stylo Shoe Shop 
* Open 10-1, 2.30-4.30 Mon -Fri. 9-12.30 Sat 

Extra M.W. band for 
easier tuning of Luxembourg, 
etc. Built in ferrite rod aerial for 
Medium and Long Waves. 5 Section 22in. 
chrome plated telescopic aerial for Short Waves- 
can be angled and rotated for peak S.W. listening. Socket 
for Car Aerial. Powerful push pull output. 7 transistors a d 2 
diodes including Micro -Alloy R.F. Transistors. Famous make 7 a 4in. P.M. speaker for 
rich -tone volume. Air spaced ganged tuning condenser. Separate on/off switch, volume 
control, wave change switches and tuning control. Attractive case with hand and shoulder 
straps. Size 9 x 7 x 4in. approx. First grade components. Easy to follow instructions and 
diagrams make the Roamer 7-a pleasure to build with guaranteed results. 

Total building costs 

£5.19.6 P. & P. 
Personal Earpiece with switched socket 7/o for private listening 5/- extra. 

Parts price list and easy build plans 3/- (Free with parts). 

NEW LOOK melody six 
TWO WAVEBAND PORTABLE 

8 stages -6 transistors and 2 diodes. 
Covers Mediumand Long Waves. Top 
quality 31n. Loudspeaker for quality 
output and also with Personal Earpiece 
with switched socket for private listen- 
ing. Two R.F. stages for extra boost. 
High "Q". Ferrite Rod Aerial. Push-pull 
output. Handsome pocket size case with 
gilt fittings. Size 64x 4 x tin. Easy build 
plans and parts price list 2/- (FREE 
with parts). 

Total building costs 

69'6 P473P. 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. Bedford 52367 

I enclose £ please send items marked 

ROAMER SEVEN 

TRANSONA FIVE 

POCKET FIVE 

ROAMER SIX 

SUPER SEVEN 

MELODY SIX 

Parts price list and plans for 

Name 

Address 
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SEW PME11, d ElrEM 
Send S.A.E. for full lists. Other ranges available. Please include postage. 

Special quotations for quantities. _ . 

CLEAR 

PLASTIC 

METERS 

Type MR.38P. 1.21/32in. square fronts. 
50µA 87/6 750rnA 25/- 
50-0601LA ...85/- 1 amp 
100µA 85/- 
100-0-100µA 32/6 
200µA 82/8 
500µA 87/8 
500-0-500µA 26/- 
1mA 26/- 
1-0-1mA 
2mA 
5mA 
10mA 
20mA 
50mA 
100mA 
160mA 
200mA 
300mA 
600mA 

251- 
25/- 
25/- 
25/- 
26/- 

2266Ì- 
251- 

25/- 
25/- 

25/- 
2 amp 25/- 
5 amp 251- 
3V- D.0 25/- 
16v. D.C 25/- 
20V.'D.C. 25/- 
50V. D.C. 251- 
100V. D.C.' 25/- 
150V. D.C. 251- 
000V. D.C. ß5/- 
500V. D.C 25/- 
750V. D.C. 25/- 
15V. A.C. .. _ 26/- 
50V. A.C. 25/- 
150v. A.C. 25/- 
300V. A.C 251- 
500V.A.C. 251- 
S meter m A 2916 
VC meter 89/6 

Type MR.45P. gin. square fronti. 
50µA 42/8 10V. D.C..... 27/6 
50-0-50µd 39/6 20V. D.C. ,...27/6 
100µA 89/6 30V. D.C. ,,..27/6 
100-0.100µA 85/- 300V. D.C. -27/6 
500Ú.A 29/6 15V. A.C. ....2716 
lmA. 300V. A.C. ...27/6 
5mA 27/6 B meter lmA .85/- 
10mA 27/6 VU meter ....42/6 
50mA 27/8 1 amp. A.C.* .2716 
100mA 27/6 5 amp A.C. ..27/8 
500mA '27/8 10 amp. A .C.* 2716 
1 amp 27/6 20 amp. A.C* 27/6 
5 amp 27/6 30 amp. A.C* 27/6 

Type MR.52P. 211n. square fronts. 
60µA 59/6 1.00.0.100µA .45/- 50 amp. 
60-0401)A 49/6 600µA 42/6 10V. D.C.....89/8 
100µA 4916 1mA ..........87/8 20V. D.C.....89/6 

BAKELITE PANEL METERS 
Type 1611.65. 3;in. square fronts. 
25µA 67/8 500mA 82/6 
501/A 45/- 1 amp 82/6 
50-0-30µA ...42/6 5 amp. 82/8 
100µA 42/8 15 amp. 88/6 
100-0-100µA .42/6 30 amp. 82/6 
500µA 39/6 50 amp. 82/6 

1.0-1mA 32/8 10V, D.O. ....ImA 

32/8 5V. D.0 32/632/6 

5mA 32/8 20V. D.C.....22/6 
10mA 

- 
32/6 50V. D.C.....32/6 

Moving iron, all 60mA 32/6 100V. D.C. ...82/8 
other moving coil. 100mA 82/8 300V. D.C. ...2216 

5mA 87/6 
10mA - 87/6 

100mA , 87%8 
500mA 37/6 
1 amp. 87/8 

10V D.C. 87/6 %8 

20V. D.C. 87/8 
50V. D.C. 87/8 

300V. D.C. ...37/6 
15V. A.C. ....87/6 
300V. A.C. _37/6 
e Meter 1mÁ .89/8 
VU Meter ....59/6 
1 amp.A.C* .87/6 
5 amp. A.C.* .37/8 
10 amp. A.C. 87/8 
20 amp. A.C.* 37/6 
30 amp. A.C.* .37/8 

Type MR.85P. 4tla, x 4fin. fronts. 
50µA 89/8 15 amp. 49/6 
50-0-50µA ...59/6 30 amp. 49/8 
100µA 59/6 20V. D.C.....49/6 
100-0.100µA 59/8 50V. D.C. ....49/6 
200µA 55/- 150V. D.C. ...49/6 
500µA 52/8 300V. D.C. _49/6 
500.0-500µA 49/6 15V. A.C. ....49/6 
1mA 49/8 300V. A.C. ...49/6 
1-0.1mA 49/6 S meter lmA .55/- 
5mA 49/6 W meter ....69/6 
10mA 49/6 1 amp. A.C. .49/6 
SOmA . 49/6 5 amp. A.C.. .49/8 
100mA 49/8 10 amp. A.C.* .49/8 
600mA 49/6 20 amp. A.C.* .49/6 
1 amp. 49/8 30 amp. A.C.* .49/6 
5 amp. 49/6 

Type MR.05P. Ma. x Mu. fronts. 
50µA 65/- 50V. D.C.....89/8 
50.0-50µA 52/8 150V. D.C. ...89/8 
100µA 52/6 300V. D.C. -89/6 
100.0-100µA 49/6 15V. A.C. ....89/6 
000 11,A 45/- 50V. A.C. ....89/8 
lm - 89/6 150V. A.C. ...8916 
5mA 39/6 300V. A.C. ...89/6 
10mA 39/8 500V. A.C. ...89/6 
50mA 39/6 8 meter lmA .45/- 
100mA 39/6 VU meter ....85/- 
500mA 39/8 50mA A.C.* ..89/8 
1 amp. 39/6 100mA A.C. .89/6 
5 amp. 39/6 200mA'A.C.* .39/6 
10 amp. 39/6. 500mA A.C. .89/8 
15 amp. 39/6 1 amp. A.c * .89/8 
20 amp. 39/6 5 amp. A.C. .89/6 
30 amp. - 39/6 10 amp. A.O. 89/6 

89/6 20 amp. A.C* 39/6 
30 amp. A.G. 89/6 

30V. A.C.* ...32/6 
50V. A.C.* -...32/8 
150V. A.C. ..82/6 
300V. A.C. ...32/13 
1 amp. A.C.* .32/6 
5 amp. A.C.* .82/8 
10 amp. A.C. 32/6 
20 amp. A.C. 82/6 
30 amp. A.C.* 82/8 

50 amp. A.C.* 32/6 
VU meter ....59/6 

NEW RANGE OF "SEW" EDGEWISE METERS 

u1mDlimal/0 

:,ñilì w,ry"il 1ffilV 

I1\pre Age., 
lIlGiulÌsuneÑieninllimmñ q 

MODEL PE 70. Dimensions 8 17/32 x 1 11/32 x 2}in. 
deep overall. Available as follows: - 

60 microamp 57/6 500 microamp 49/6 
50-0.60 microamp .56/- 1 mOpamp 45/- 
100 microamp 55/- 300 volt A.C. 45/- 
100.0.100mferoamp52/6 VU meter 62/6 
200 microamp 52/6 Poet extra. 

TE -20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc/a-500 Mo/e on 
6 bande. Directly cali- 
brated. Variable RF. at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand-new with instruc- 
tions. £15. Carr. 7/6 - 
Size 140 x 215 x 170 mm- 

TY75 AUDIO SIGNAL GENERATOR 

Sine Wave 20 CPS -200 
Kc/s. Square Wave 20 
CPB-SO 14c/s. High and 
low impedance output. 
Output variable up to 6 

volte. 220/240 volts A.C. 
Brand new with instruc- 
tions. £16. Carr: 7/8. 
Mee 210 x 150 x 120 mm. 

CT.53 SIGNAL GENERATORS. 8.9-16.5 and 
20-300 Me/e. Output 1µY-100mV. Maim 
operated. Perfect condition less charte. 
£12.10.0. Carr. 15/, 

T. M. C. 1000 SERIES 
KEY SWITCHES 

Brand new with knobs as 
follows: 

1 way, 2 c/o, 7/8; 1 way, 2 0/0 2b, 7/6:1 way 
4 c/o, 8/-; 2 way, 8m, 3m, 8/6; 2 way, 2 c/o, 
2 c/o, 8/6. - 

Post extra. Quantities available. 

NOMBREX TRANSISTORISED 
TEST EQUIPMENT 
All Post Paid with Battery 

Model 22. Power Supply 0-15V DC £14.10.0 
Model 30. Audio Generator 419.10.0 
Model 81. R.F. Signal Generator. 812.10.0 
Model 82. C:R. Bridge. £10.10.0 
Model 83. Inductance Bridge. 480.0.0 
Model 86. Inductance Bridge. £18.9.0 
Model 61. Power Supply. £8.10.0 

AVO CT.38 ELECTRONIC MULTIMETERS 
High quality 97 range instrument, which measures 
A.C. and D.C. Voltage. Current, Resistance and 
Power Output. Ranges R.C. volts 250mV- 
10,000V. (10 meglI-110 ntegO input). D.C. 
current IOµA-25 amps. Ohms: 0-1,001) megO. 
A.C. volta 100mV-250V (with R.P. measuring 
head up to 250 Mcls) A.C. current. 100,A-25 
ampe. Power output 50 micro -watts -5 watts. 
Operation 0í110/2001200V. A.C. Supplied in 
perfect condition complete with circuit lewd and 
R.F. probe. £25. Carr. 15!-. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
V.B. 2eps. 750 Ku/s. 
Bandwidth 5.5 Mc/s. 
Sensitivity 38mV/CM. 
Operating voltage 0(110/ 
200/250V. A.C. Supplied 
in excellent working con- 
dition. 222.10.0. Or com- 
plete with all accessories, 
probe, leads, lid, etc. 
225. Carriage 301-- 

AMIFM SIGNAL GENERATORS 
Oscillator Test No. 
2 A high quality 
precision instru- 
ment made for the 

yrr' ministry by Airtime. 
Frequency ,;overage 

777 >0-60 M:a. AM 
(.WIFM. Inone. 

poratee precision dial, level meter, precision 
attenuator IµV-1001nV_ Operation from -1.2 
volt D.C. or Op10/200/250 volt A.C. Size 
1.2 x.134 x 9in. Supplied in brand new con- 
dition complete with all connectors fully 
tested. £45. Carr. 20/-. 

ADMIRALTY B.40 RECEIVERS 
Just released by the Ministry. High quality 
10 valve receiver manufactured by Mur- 
phy. Coverage in 5 bands 650 Kc/s -30 

Mc/e. I.F. 500 Koh. 
Incorporates 2 R.F. 
and 3 I.F. stages, 
band-pass filter, noise 
limiter, crystal con- 
trolled B.F.O., cali- 
brator. 01F output, 
etc: Built.in speaker, 
output for phones. 
Operation 150/230 volt 
A.C. Size 19¡ x 134 x 
16ín. Weight 114 lbs. 

Offered In good working condition. 
£22.10.0. Carr. 30/-. With circuit 
diagrams. Also available B.41 L.F. 
version of above. 15 Ke/e-700 Kc/s. 
£17.10.0. Carr. 30/-. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1-7-8 Me/s. Opera- 
tion on 6 volts D.C. Ideal 
for amateur use. Available 
in good used condition. 
£5.19.6. Carr. 7/6: 
Or brand new with acces- 
sories. £7.19.6. Carr. 7/6. 

MARCONI 
CT44/TF958 
AF Absorption - 

Wattmeter 

1 µ/watt to .6 watts. 
220. Carr. l0/-, 

COSSOR DOUBLE BEAM 
OSCILLOSCOPES 

Type 1085. General purpose. A.C. Coupled. 
£85 each. Carr. 30f -. 

MARCONI TEST EQUIPMENT 
EX -MILITARY RECONDITIONED. TF.1440 
STANDARD SIGNAL GENERATORS, 85 Kc/e- 
25 Mc/e, 225, Carr. 30/-. T.F.885 VIDEO OSCILLA- 
TOR 0-5 Mc/s, £45. Carr. 80/-. T.F.195M BEAT 
FREQUENCY OSCILLATOR 0-40 Ile/s, 200/250V. 
A.C. 820. Carr. 80/-. TF.142E Distortion Factor 
Meter820. Carr. 20/-. All above offered in excellent 
condition,fullytèatedandehecked.T.F.1100 VALVE 
VOLTMETER, Brand New, £50. T.F.1267 TRANS- 
MISSION TEST SET, Brand New, £75. TF.1371 
Wide Band Millivolt Meter. Brand New £50. 

AVO M ETERS 

Supplied in excel - 

eut condition, fully 
tested and e-herkod. 
Complete with 
prods, leads and 
nstructiom. 

Model 47A 89.19.6. 

P. & P. 7/6 each. 

Variable Voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 60-60 cycles. 
Output full variable from 0-260 volts. Bulk quantities available. 
1 amp. --£5.10.0; 2.5 amp. --£6.15.0. 5 amp. -£9.15.0; 
8 amp. -814.10.0; 10 amp. -£18.10.0;12 amp. -£21.0.0; 
20 amp. -£87.0.0. 

AMERICAN TAPE 
Fired grade quality American 
Brand new. Discount on quantities. 
Sin. 225ít. L.P. acetate 

tapes. 

8/6 
311n. 600ft. T.P. mylar 10/- 
Sin.600ft.std.plastic B/8 
Sin. 900fí. L.P. acetate 101- 
5in. 1,200ft. D.P. mylar 16/- 
5in. 1,800ft. T.P. mylar - 22/8 
6í1n. 1,200ft. L.P. acetate 1218 
54in. 1,200ft. L.P. mylar 16/- 
54131. 1,800ft. D.P. mylar 2/6 
6lin. 2,400ft. T.P. mylar 39/6 
7ín. 1,200ft. std. acetate 12/8 
7ín. 1,800fí. L.P. acetate 15/- 
71n. 1,800ft. L.P. mylar 20/- 
7iá. 2,400ft. D.P. mylar 25/- 
7111.3,600ft.T.P. mylar 45/ - 
Postage 2/-. Over £3 poet paid. 

TAPE CASSETTES 
C60-60 minutes 10/3 
C90-90 minutes 14/3 

Over £2 post paid. 

LUCAS 20/0/20 AMMETERS. Brand new 
boxed. Suitable car/motorcycle. 12/8. P. & 

P. 2/-. 
EVERSHDID VIGNOLES SERIES II 600 
VOLT - MEGGERS. Perfect condition 421. 
P. & P. 10/-. 
DUBILIER NITR00EL CONDENSERS. 
Brand new. 8 mid. 800V. 8/6. P. & P. 2/-; 
2 mid. 5,000V., 42/6. P. & P. 5/-. 

OMRON MK2 
RELAYS 

Brand New and Boxed. 
24V. D.C. coils. 2 Pole 
changeover. 5 amp. coo- 

ts. 7/6 each. P. & P. 1/6. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 
0-20 Reis. Output 5 K or 500 ohms. 200f 
250 V. A.C. offered in excellent condition. 
£12.10.0. Carriage 10/- 

WS.88 TRANS/RECEIVERS. A and B sets 
available. Complete with valves. 89/6 each. 
P. & P. 4/0. Accessories available. 

G. W. SMITH 
Et CO (RADIO) LTD. 
3-34 Lisle St., W.C.2 
Also see oppos. page 
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MULTIMETERS loan EIVERYpurpose/ 
LAFAYETTE DE -LUXE 100K0/VOLT 
"LAB TESTER." Giant 6fin. scale. Built-in 

meter protection. 0/5/ 
2.5/10/50/250/500/ 
1,000V D.C. 0/3/10/50/ 
250/500/1,000V A.C. 0/ 
10/100µA/10/100/ 
500mA/2.5/10A, 0/ 
1K/10K/100K/10M/ 
10310 . -10 to 49.4dB. 
£18.18.0. P. & P. 5/-. 

LAFAYETTE 57 Range 
Super 50k0/volt Multi- 
meter. D.C. volts 125mV 
-1000V. A.C. volte 1.5V 
-1000V. D.C. current 
25µA-10 amp. Ohms 0- 
lOmegO.dB-20to+81 
dB. Overload protection. 
£12.10.0. Carr. 3/6. 

NEW MODEL 500 30,000 
O.P.V. with overload 
protection, mirror scale 
0/5/2.5/10/25/100/ 
250/500/1,000v. D.C. 0/2.5/ 
10/25/100/250/500/ 
1,000v. A.C. 0/50µA/5/50/ 
500mA. 12 amp. D.C. 
0/60K/6 Meg./60 Meg.12. 
£8.17.6. Post paid. 

PROFESSION- 
AL 20,000 opv 
LAB. TYPE 
Multitester. 
Automatic 
overload pro- 
tection,mirror 
scale. Ranges: 1/10/50/250/500/1,000 volts. 
D.C. and A.C. 0-500µA,, 10mA, 250mA. 
Current: 0/20K, 200K, 2 megohm. Decibels: 

-20 to +22dB. £5.19.6. 
P. & P. 2/6. 
MODEL TE -70. 30,000 
O.P.V. 0/3/15/60/300/600 
/1,200v. D.C. 
600/1,200v. A.C. 0/30/6/30/120/0 µA 
/3/30 /300mA. 0/16K/160 
K/1.6M/16 Meg. µ. 
£5.10.0. P. & P. 3/-. 

MODEL 250J. 2,000 
O.P.V. 0/10/50/500/ 
2,500v. D.C. 0/10/50/ 
500/2,500v. A.C. 0/2 
Meg. 0.. 0/250 mA. 
-20 to +36dB 
4916. P. & P. 2/6. 

ADVANCE 
TEST EQUIPMENT 

Brand new and boxed in original sealed 
cartons 

VM.76 VALVE VOLTMETER 
R.F. measurements in excess of 
100 Mo/a and D.C. measure- 
ments up to 1000V. with 
accuracy of ±2 / D.C. range 
300 MV. to 1 KV. A.C. range 
300 MV to 300 V RMS. Re- 
sistance 02-500 M0. 
Price £72. 

VM.78 A.C. MILLIVOLT METER 
Transistorised 1 MV -800V. 
Frequency 1 c/s to 1 Mo/s. 
Price £55. 

VM.79 UHF MILLIVOLT METER 
Transistorised. A.C. range 10 
MV -3V. D.C. current range 
01µ/A-3MA. Resistance 1 
ohm -10 megohms. Price £125. 

H1B AUDIO SIGNAL GENERATOR 
15 o/s-50 Kc/s, sine or square 
wave. Prioe £30. 

J1B AUDIO SIGNAL GENERATOR 
15 a/s-50 Kc/s. Price £30. 

J2E AUDIO SIGNAL GENERATOR 
As per JIB except fitted with 
output meter. Price £35. 

TT1S TRANSISTOR TESTER 
£37.10.0 
Carriage 10/- per item. 

NO.76 TRANSMITTER 
2-12 Mc/s. Crystal Controlled (no 
supplied). 807PA. Operation 12V. D.0 
(Rotary transformer). 9 watts output 
C.W. only. New condition. 72/6. Carr. 12/6. 

FIELD TELEPHONES TYPE L 

Generatorringing, metal cases. Operates from 
two 1.5V. batteries (not supplied). Excellent 
condition. £4.10.0 per pair. Carr. 10/-. 

TE -900 20,0000/VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. Gin. full view 
meter. 2 colour scale. 0/ 
2.5/10/250/1,000/5,000v. 
A.C. 0/25/12.5/10/50/250/ 
1,000/5,000v. D.C. 0/ 
50µA/110/100/500 mA/ 
10 amp. D.C. 02K/ 
200K/20 MEG. OHM. 
£15. P. & P. 5/-. 

MODEL AS -100D. 100K 0 / 
VOLT. 5in. mirror scale 
Built-in meter protection. 
0/ 3/12./60/120/300 / 

600/1,200v. D.C. 0/6/30/ 
120/3001600v. A.C. 0/ 
10µA/6 /60 / 300mA / 

12 amp. 0/2K/200K/2M/ 
200MO. -20 to +17dB. 
£12.10.0. P. & P. 3(6. 

MODEL 
AF -105. 50k 0/Volt. Mirror 
scale, built-in meter pro- 
tection. 0/.3/3/12/60/120/ 
300/600/1,200v. D.C. 0/6/ 
30/120/500/600/1,200v. A.C. 
0 / 3 Oµ A/6 / 60 / 300mA / 12 
Amp. 0/10K/131/10M/100 

0. -20 to +17d13 
£8.10.0. P. & P. 3/6. 

MODEL TE -12 20,000 O.P.V. 
0/0.6/6/30/120/600/1,200/ 
3,000/6,000v. D.C. 0/6/30/ 
120/600/1,200v. A.C. 0/60µA/ 
6/60/600mA. 0/6K/600K/0 
Meg./60 Meg.O 50pF. 02 
mFd. £5.19.6. P. & P. 3/6. 

MODEL TE -80. 20,000 
O.P.V. 0/10/50/1001500/ 
1,000v. A.C. 0/5125/50/250/ 
500/1,000v. D.C. 0-50µA, 
5/50 /500mA. 0/6K/60K/600 
K/6 meg. £4.17.6. P. & P. 31-. 

MODEL PT -34. 1,000 
O.P.V. 0/10/50/250/ 
500/1,000v. A.C. and 
D.C. 0/1/100/500mA 
D.C. 0/100K 0. 39/6. 
P.& P.1/6. 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000's of 
applications. Beautifully fin- 
ished in ebony. Supplied 
complete with batteries and 
wall brackets. 
£6.19.6. P. & P. 3/6. 

INTERCOM/BABY SITTER 
Transistorised Intercoms, ideal for home/ 

office/workshop etc. 
2 -way buzzer call 
system. For desk or 
wall mounting. Sup- 
plied complete with 
connecting wire, 
batteries, instruc- 
tions, 2 station 5916. 

P. & P. 2/6. 4 station £6.12.6. P. & P. 5/-. 

MODEL ZQ1II TRANSISTOR CHECKER 
It has the fullest capacity for 
checking on A, B and Ico. 
Equally adaptable for 
checking diodes, etc. 
Spec: A: 0.7-0.9967. 
B: 5-200. Ieo: 0-50 
microamps 0-5mA, 
Resistance for diode 
2000-1M0 . Supplied 
comulete with instruc- 
tions, battery and leads. £5.19.8. P. & P. 2/6 

CREED MORSE 
REPERFORATORS 

TYPE 7W/3 200/240, D.C. Brand new 
£15. Carriage 30/-. 

th\\c\1 -11 

- UNR-30 4 -BAND 
COMMUNICATION RECEIVER 

Covering 550 Kc/s -30. Mc/s. Incorporates variable 
BFO for, CW/SS/B. reception. Built in speaker and 
phone jack. Metal cabinet. Operation 220/240V. A.C. 
Supplied brand new, guaranteed with 3 ns. instructions. Carr. 7/6 g 

LAFAYETTE HA -700 AM/CW/SSB AMATEUR 
COMMUNICATION RECEIVER 

8 Valves, 5 bands incorporating 2 MECHANICAL 
FILTERS for exceptional selectivity and sensitivity. 
Frequency coverage on 5 bands 150-400 Kc/sß-550/.. 
1,600 Kc/s, 1.6-4.0 Mc/s, 4.8-14.5 Mc/s, 10.5-30 MO/s. 
Circuit incorporates R.F. stage, aerial trimmer, noise 
limiter, B.F.O. product detector, electrical band - 
spread, S meter, slide rule dial. Output for phones,. 
low to 250 or speaker 4 or 80. Operation 220/240V. 
A.0 Size 73 x 15 x 10in. Supplied brand new and 
guaranteed with handbook. 38 gns. Carr. 10/-. 
S.A.E. far leaflet. 

NEW LAFAYETTE SOLID STATE HA600 RECEIVER 

5 BAND AM/CW/SSB AMATEUR AND SHORT 
WAVE. 150 Ke/s-400 Zorn and 550 Kc/s - 
30 Mc/s. F.E.T. front end 2 meohanioal filters 
Huge dial Product detector Crystal calibrator 
Variable BFO Noise limiter S Meter 24 in. 
Bandspread 230V A.C./12V. D.C. neg. earth 
operation RF gain control. Size 15in. x 9, -in, x 
8iin. Wt. 18 lbs. EXCEPTIONAL VALUE £45. 
Carr. 10/-. S.A.E. for full details. 
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RECEIVER MODEL 9R-59DE 
4 band receiver covering 550 Kc/s to 30 Mc/s, con- 
tinuous and electrical bandspread on 10, 15,'20, 40 
and 80 metres. 8 valve plus 7 diode circuit. 4/8 ohm 
output and phone jack. SSB-CW ANL Vari- 
able BFO S meter Sep. bandspread dial 
IF 455 Kc/s Audio output 1.5 W. Variable 
RF and AF gain controls. 115/250V, A.C. Mains. 
Beautifully designed. Size: 7 x 15 x 10in. With in - 

ruction manual and service data. £39.15.0, carr. paid. SPECIAL OFFER- Trio Communi- 
cation Type Headphones Norma ly 55.19.0. OUR PRICE £2.15.0 if purchased with receiver. 

LAFAYETTE PF -60 SOLID STATE VHF FM RECEIVER 

A completely new transistorised receiver covermg 
152-174 Me/s. Fully tuneable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corporates 4 INTEGRATED CIRCUITS. Built 
in speaker and illuminated dial. Squelch and vol- 
ume controls Tape recorder output 750 aerial 
input. Headphone jack. Operation 230V. A.C/ 
12V. D.C. Neg. earth. £37.10.0. Carr. 10/-. 
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LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistors, 8 diodes, 1HF music. power, 30W 
at 80. Response 30-20,000:+ 2dB at 1W. Dis- 
tortion 1% of less. Inputs 3mV and 250mV._. 
Output 3-160. Separate L and R. volume con 
trots. Treble and bass control. Stereo phone lack. 
Brushed aluminium, gold anodised extruded front 
pane with complementary metal ease. Size 103 
x 3 9/16 x 7 13/l6in., Operation 115/230V. A.G. 
£28. Carriage 7/6. 

GARRARD DECKS 
Brand new and guaranteed. 
1000 mono £8.6.0 

£7.10,0 
£7.19.6 
£7.19.6 

1025 mono 
1025 stereo 
2025 TC less cartridge 
SP25 Mk.II less cartridge £12.10.0 
A70 Mk.II less cartridge £12.12.0 
LAB80 Mk.II less cart, with base £27.10.0 
Carr. 7/6 each. 
Wooden Plinths for Garrard Series 1,000, 
2,000, 3,000, etc., with perspex cover. 
£4.10.0. P. & P. 4/6. 

GARRARD TAPE 
MOTORS 

Brand new Ó'/ stock as used 
by famous 
manufacturer. 
200/250V. A.C. 
Capstan motor 
15/-. Fast For- 

ward 10/6. Fast Rewind 10/6. P. & P. 3/-. 
Set of three motors 32/6. P. & P. 5/-. 

RECORDING HEADS 
Reuter -track. As fitted to Collaro Mk. IV 
and Studio Decks. High imp. record play- 
back, low imp. erase. Brand new. 19/0 
pair. Miniflux z track, record 12/6. 
Cosmocord 5 Track Heads. 
High imp. record/Olayback 85/ - 
Low imp. erase . 20/ - 
Marriott ..1 Track Heads.,. 
High imp. record/playback 65/ - 
Low imp. erase - 20/ - 
Post extra. 

* TRANSISTORISED FM TUNER* 
6 TRANSISTOR 
HIGH QUALITY 
TUNER,.SIZE 
ONLY 6x4x Olin. 
3 I.E. stages. 
Double tuned dis- 
criminatnr. Ample 
output t. i I'd most 
amplifiers. Oper- 

ates on 9V battery. Coverage 88-10831c/Æ. 
Ready built ready for use. Fantastic value 
for money. £6.7.8. P. & P. 2/6. 
Stereo multiplex adaptors 5 gns, 

HOSIDEN DHO4S 2 -WAY 
STEREO HEADPHONES 

Each headphone con- 
tains a 23ín. woofer and 
a áìn. tweeter. 5Built in 
individual level°controls 
25- 18,000 c.o.s. 812 
imp. with cable and 
stereo plug. 
£5.19.6. P. & P. 2/6. 

AUTO TRANSFORMERS 
01115/230v. Step up or step down. Fully 
shrouded. 

, 

150 W. £1.12.6. P. & P. 3/6. 
300 W. £2.7.6. P. & P. 3/6. 
500 W. £3.10.0. P. & P: 6/6. :. 

1,000 W. £5.10:0. P. & P. 7/6. 
1,500 W. £6,10.0. P. & P.8/6. 
3,000 W. £7.10.0. P. & P. 12/6. 
7,500 W £15.10.0. P. & P. 20/-. 

Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

3-34 LISLE STREET, LONDON, W.C.2 

OPEN 

9 a.m. to 6 p.m. 
every day Mon- 
day to Saturday. 
Trade supplied. 
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PRACTICAL 
WIRELESS 

VOL 44 No 8 

Issue 742 

DECEMBER 1968 

TOPIC OF THE MONTH 
No Title 

MANY writers say that finding a telling title for a 
piece of prose is the hardest part of the exercise. 

Certainly, with a good heading in front of you, the task 
becomes lighter, more purposeful, for the headlines 
contain the terms of reference for what follows. It's 
rather like the chicken and the egg teaser-what comes 
first, title or text ? 

One writer who adopts the title -first gambit is our 
columnist Henry. When we approached him to take on a 
regular feature he sat, pondered, then sprang to life 
with the suggestion "Practically Wireless". Very apt, 
he claimed: "practically" (in a practical manner), 
"wireless" (wireless), "by Henry" (one of my pet names 
used specifically by the wife when about to ask 
awkward questions). In effect, he went on, a column 
dealing with practical aspects of wireless written to 
provoke discussion and controversy. 

And we fell for it, not realising that even the neatest 
of titles can boomerang owing to different connotations 
of the words. Consequently, Henry has had to endure 
the occasional quip that although his critiques are 
sometimes practically wireless they often don't make it. 
And last week, a reader suggested that Henry was none 
other than the proprietor of one of our well-known 
advertisers and was thus riding two horses at once! 

But whatever the merits of the title, there is no doubt 
that the feature has done the job intended. Henry 
effects a deliberate light-hearted approach, but regular 
readers will know that underlying the humour lurk 
penetrating and shrewd thrusts born of an intimate 
knowledge of what goes on in the world of radio and 
electronics. 

Alas, even the best of contributors have their black 
sides. Aided and abetted by his accomplice Pax 
(another pseudonym, not a new detergent), who has 
provided the illustrations, he has conspired to work in 
scurrilous (and libellous) digs at your editor which have 
been eliminated only by the utmost diligence. 

This month, however, they have been allowed to get 
one through the censor, simply as a generous salute to 
the fact that they have now passed the 50 mark. 
Congratulations, and may the next 50 episodes be as 
entertaining. Finally, not having the genius(?) of 
Henry we were stuck for a title for this leader. Hence 
the title! W. N. STEVENS-Editor. 

NEWS AND COMMENT 

Leader 
News and Comment 
Letters to the Editor 
Practically Wireless 

by Henry 605 
On the Short Waves 

by Christopher Danpure and 
David Gibson, G3JDG 613 

CONSTRUCTIONAL 

571 

572 
601 

The Mini -3 by R. F. Graham 574 
Absorption Wavemeter, Radiation 

Meter and Phone Monitor 
by A. D. Taylor, GW8PG 580 

Pyramid All Purpose System, 
Part 4 T.R.F. Tuner and Gram 
Deck by F G. Rayer 590 

Practical Telephone Systems 
by C. H. Moller 

Unijunction Transistor Circuits, 
Part 2 by C. R. Bradley 617 

OTHER FEATURES 

606 

P.W. Guide to Components, 
Part 1-Resistors 

by M. K. Titman, B.Sc.(Eng.) 577 
Practical Guide to F.E.T.s 

by K. Royal 
Audio Supplement 

582 
593 

JANUARY ISSUE WILL BE PUBLISHED 
ON DECEMBER 8th 

All correspondence Intended for the Editor should be addressed to : The Editor, "Practical Wireless", George Newnes Ltd., Tower House, Southampton Street, 
London, W.C.2: Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 42s. per year to any part of the world. © George 
Newnes Ltd., 1968. Copyright In all drawings, photographs and articles published in "Practical Wireless" is specifically reserved throughout the countries signatory 

to the Berne Convention and the U,S.A. Reproductions or imitations of any of these are therefore expresslyforbidden. 
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NEWS ANO commENT. 
NEW "BIB" TOOL 

Multicore Solders Ltd., Hemel Hempstead, Herts., introduce 
their Model 6 Bib wire stripper and cutter. It enables in- 
sulation to be removed without nicking the wire and the 
aperture setting for different diameters is simply adjusted 
by a sliding screw set in one of the handles. This cutter also 
features two cutting positions-one for normal flex and the 
other for cutting wire after it has been connected to a tag or 
bolt. Price of the Model 6 is 8s 6d. 

MINIATURISING HI-FI 

Oakland Trading Co. of London announce the new P.20 
speaker unit. 

The unit has an excellent response value within a 
frequency range of 40c/s to 20kc/s, but what is surprising 
is that the P.20, complete in a solid teak waterproof 
cabinet is only 21 inches deep. This will certainly enable 
the enthusiast to miniaturise his installation. 

It has sensitivity rating of 85d8/M for 1W and a power 
capability of 20W peak (10W rims.). 

The P.20 measures 18 inches high by 14 inches wide. 
Further details from: The Oakland Trading Company, 

68 Lupus Street, London, S.W.1. 
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BETTER RADIO 2 IN SCOTLAND 

A substantial improvement in the signal strength of 
Radio 2 in parts of Southern Scotland is expected 
following the installation of four new broadcasting 
transmitters ordered recently from the Marconi 
Company by the BBC. The equipment radiates the 
Radio 2 signal in the medium waveband and pro- 
vides a service to hundreds of thousands of listeners 
in Glasgow and Edinburgh areas. 

NEW SYNCHRONISER FOR TAPE AND FILM 

Now, with the introduction of new low-cost equipment 
from "Carol" Cinesound, recording anywhere in lip -sync 
precision with the movie film is possible and incredibly 
simple. The additional recording unit R.1 required is not 
much bigger than a packet of cigarettes. 

This has been achieved by making two entirely separate, 
but compatible units, a Record Model R.1 and a Playback 
Model P.1. 

The Record Model R.1 is battery operated. The Playback 
Model P.1 has its own mains operated power supply. 
These units will operate with most tape recorders, projec- 
tors and cameras. 

You can film and record every shot with natural sound 
as it actually happens. Or, you can record at home using 
your projector with the Model R.1 to make precisely 
synchronised sound tracks. 

The P.1 automatically generates a continuous tone 
when operating, and this tone is broken only when the 
camera or projector starts to operate. Editing, therefore, is 
extremely simple because if the tape recorder is allowed to 
run for a second or two before filming each shot, the sync. 
track can be subsequently monitored and the start and 
finish of the sound track to each shot located precisely. 

Also, the camera produces its own synchronising track 
and therefore both spring -driven and electric cameras may 
be used at any normal film or tape speed. This is a truly 
versatile system requiring no special processing nor ex- 
pensive special tape, but for those who prefer perforated 
tape, it may be used to form, in effect, a pre-recorded 
synchronising track. 

Only a single modification is required to the camera and 
that is to provide a simple switch contact which will 
"make" once every frame to produce the necessary 
synchronising pulse. The total cost of Models R.1 and P.1 
is only £19 16s. 3d. 



NEWS AND cOmmENT.... 
PUBLIC: FOR THE USE OF 

Recently declassified by the USAF and US Navy is a 
RCA transistor which is said to provide an output of 
up to 800W at frequencies to 1Mc/s. 

This device, which is still some way from being 
put on the market is reported to be based on new 
transistor technology and employs fused or lamina- 
ted semiconductor materials. Ultrasonic cutting 
rather than photo -etching techniques are used and 
glass hermetic sealing is employed. 

SATELLITE POST 

No, it's not beaming letters to a satellite and sending them 
round the world, Thailand have issued a postage stamp 
with a satellite pictured upon it. It is to mark the start of 
satellite communications in the country following the 
completion of an earth station by General Telephone Et 

Electronics International. The stamp shows a yellow satel- 
lite against a sky of dark blue. 

The ground station is also shown together with a section 
of S.E. Asia and along the top of the stamp, the words 
"satellite communications" are printed in English and Thai. 

CHANGES FOR AMATEUR U.H.F. BAND 
The GPO have informed the RSGB that changes will 
be made to the British Amateur u.h.f. band which is 
at the moment 427 to 450Mc/s. The band will be 
split up into two segments -425 to 429Mc/s and 432 
to 450Mc/s. 

Under the 1959 Geneva Radio Regulations, this 
section of the frequency allocation is devoted on a 
primary basis to the radio -location service and on a 
secondary basis to the amateur service. 

126 TRACK TAPE RECORDER GIVES 

From Shield Laboratories Ltd., 44 Lullington Garth, 
Woodside Park, London, N.12, we have received details of 
a combined 4 waveband radio and 126 track tape recorder 
giving 46 hours of continuous unrepeated playback time, 
plus the facility of instantaneous track selection. This 
equipment incorporates a total of 27 transistors and 15 
diodes. Covering V.H.F.-F.M./Long Wave/Medium Wave/ 
Short Wave, with exclusive "Auton Control" to give precise 
station tuning. A 4 inch wide magnetic tape accommodates 
126 separate tracks of 22 minutes each (length of time of a 

standard LP record). Each track is able to playback so that 
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Partridge Electronics, makers of the "Joystick" aerials, have 
forwarded a print of a certificate sent to them by Arthur 
Child, W6TYP of San Francisco. Using 354 microwatts, 
W6TYP established radio communication over 354 air 
miles representing the distance of 1,000,000 miles per 
watt. He used a Joystick antenna to achieve this remarkable 
performance. 

SOLDERING TIPS FROM WELLER 

With every Weller "Expert" soldering gun comes a useful 
booklet on soldering hints and tips. This booklet is fully 
illustrated. A comprehensive chart is included that shows 
the correct flux for various base metals, and this is followed 
up with the six golden rules of soldering. 

46 HOURS CONTINUOUS PLAYBACK 

you need not touch the machine for 46 hours. it auto- 
matically rewinds after each playback period. Tape speed 
34in./sec. frequency response 40-14 000c/s. Pause 
control. Automatic erase. Internal 10 inch wide range 
loudspeaker plus tweeter. Push-pull 10 watt r.m.s. audio 
output. External adapter (includes preamplifier) for micro- 
phone or record player and can be used as a radiogram or 
straight through amplifier. Cabinet size is 31 x 13 x 11 in. 
Further details from Shield Laboratories Ltd. 01-445-2825 
(evening) or 01-445-0749 (day) 24 hour telephone 
answering service. 



HIS receiver uses a well tested circuit employ. . 
ing three transistors and two diodes in a five - 
stage 'reflexed circuit which gives very good 

headphone volume. The receiver, with a miniature 
9V battery, occupies a case having internal dimen- 
sions of only 1+ X 2f X lfin. External dimensions 
are of course a little greater depending on the thick- 
ness of material used. It could be accommodated in a 
box of different size and shape allowing something 
already to hand to be used: a metal box is unsuitable. 

Figure 1 shows the circuit, with Tri acting as 
r.f. amplifier and also as audio amplifier after signal 
detection by D1 and D2. Tr2 and Tr3 are directly 
coupled audio stages, with Tr3 giving adequate out- 
put for all ordinary listening with a personal phone. 

VR1 white 
25kn 

red 

black 

R2 
1OkQ 

lo-- 
C4 
2p F 

C3 
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R3 
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TF 

R4 
1Okn 

R5 
1kC1 

VR1 allows full control over regeneration which 
is very important for best sensitivity. The on/off 
switch is incorporated with VR1. VC1 is a compres- 
sion type capacitor. for small` size. Its capacitance 
range is obtained over several turns of a small 
knob. A midget solid dielectric variable capacitor 
could be used instead. " 

Current drain is about 3mA from an ordinary 
miniature 9V battery, easily obtainable.` The receiver 
also works satisfactorily with a 6V supply 

All the components except VC1, the aerial, Ll, 
VR1 and C2 are assembled and wired on a small 
paxolin panel. When completed the panel is inserted 
in the case and connected with flying leads to VC1 
and the other items just. mentioned.. 

Ferrite Aerial 
The aerial input winding L1 is wound with 34 s.w.g. 

enamelled wire on a ferrite rod aerial 1 fin. long and 
fin. in diameter. A single layer of paper is . first 
wound on the rod. The wire is secured near one end 
at point A, using ' adhesive: Fifty-four turns are 
wound side by side and a small loop is then twisted 
for the tapping. A further 12 turns are wound, con- 
tinuing in the same direction, and the wire is fixed 
at B. The loop and coil ends are scraped and 
tinned. 

If 'the case is not as shown (Fig. 4) and a longer 
rod can be accommodated this will increase signal 
pickup. Ferrite rod material cannot be sawn by 
ordinary means but is brittle and snaps easily: it can 
thus be gripped lightly in a vice with a little padding 
at the point where the break is wanted. 

Ready-made windings (for superhet receivers). can 
generally be employed. The existing base coupling 
winding usually has very few turns and is removed 
or ignored. The main winding then furnishes the 
section from A to the tap and some thin insulated 

wire is used to add the turns 
required for the tap to B section. 

S1 

Phones 

Fig. 1: Circuit diagram of the Mini -3. R3 is 56k52 not 5652. 

R6 
1kC1 

+ve 

These turns may if necessary be 
on top of the existing coil; but 
must be in such a direction that 
A to B is effectively one con- 
tinuous . winding. 

Receiver Panel 
The paxolin panel is only 1g X 

1 Mn. so resistors etc. must be of 
the small size commonly used d for 
small transistor receivers. The 
paxolin is Mn. thick and the holes 
for leads were made with a Mn. 
drill. The resistors, capacitors and 
diodes stand vertically. One lead 
passes down through a hole 
directly under the components, the 
other lead being covered with 
lmm. sleeving and bent over to 
reach à second hole as shown in 
Fig. 2. D1, D2 and C4 are mounted 
with their positive ends on top so 
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Ferrite rod aerial 

l 
Fig. 2: Top view of paxolin board and connections to separately mounted components. 

the negative ends emerge immediately under these 
components. C5 has its negative end uppermost. 

Sleeving is also necessary on the transistor leads. 
The tops of the transistors are about *in. above the 
upper ends of the resistors etc. TC1 tags pass through 
slots made by drilling holes closely together, a central 
hole clearing the adjusting screw. 

The panel is wired by turning it over and con- 
necting as in Fig. 3. As there is little free space 
sleeving is used on nearly all wires. Transistor and 
diode connections must be soldered rapidly to avoid 
overheating. Unnecessary and lengthy heating of 
capacitors and resistors is also best avoided. 

Pieces of thin insulated flex are soldered to the 
points indicated and will later be connected to 
VR1, VC1, and the aerial. If different colours are 
provided, as shown, this helps easy identification of 
the connections to be made later. 

Phones 
Excellent results are obtained with a full-sized 

headset but a miniature personal phone is easily 
carried in the pocket with the receiver. Short wire 
ends were left projecting at the phones points as 
shown in Fig. 2. When the receiver is in its case, 
pass the phone leads through a small hole and 
solder them to these points, covering the joints with 
sleeving. 

If the phones may be changed from time to 
time a miniature jacket socket can be fitted to the 
case. The circuit is suitable for medium or high 
impedance phones, but not for crystal earpieces. 

Other Components 
VR1 is fixed to the outside of the box with an 

8BA bolt, its five tags passing through holes. Should 
the material used for the box be too thick for the 
tags to pass right through, solder leads to the tags 
first, thread them through the holes, then fit VR1 
in place. 

VC2 is a compression type capacitor with fixing 
bush threaded for a 6BA bolt and is normally 
adjusted from the plates' side with a screwdriver. 
The bolt was removed and a longer one screwed in, 
the insulation and metal washers being kept as 
originally. A small disc or knob was then fixed on the 
free end of the bolt with lock nuts (a toothpaste tube 
cap can be used). Rotating the knob compresses or 
releases the plates of VC1 to alter its capacitance. 

The ferrite rod was slightly shorter than the 
inside dimension of the box and was held with glue 
and a shaped slip of wood pushed between the 
box and one end of the rod. 

The connections between the panel and other 
items in Fig. 2 can then be made. Figure 4 shows 
VC1 and VR1 in position: however, the various 
items could be rearranged to occupy different posi- 
tions if this were more suitable for a box already 
available. 

Leads were soldered directly to the battery. 
Alternatively the snap fasteners of an old battery 

B4 *+ve line 
red 

whitetTo VR1 

Phones 
bl k. 

Fig. 3: Wiring on the underside of the panel. 
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could be used as connectors. If 
so remember to observe polarity 
as marked on the battery itself. 

If a meter is placed in one bat- 
tery lead the current drain should 
be zero with the receiver switched 
off and about 3mA when it is 
switched on, rising a little as VR1 
is rotated. If a large current flows 
switch off at once and look for 
a wrong connection or short. 

Adjustments 
Regeneration arises more easily 

towards the high frequency end 
of the waveband but should be 
possible over the whole band when 
TC1 is suitably adjusted. Unscrew 
TC1, set VR1 about one-third 
from zero (off) and screw down 
TC1 slightly until oscillation arises 
on tuning through a station near 
the h.f. end of the band (VC! near minimum 
capacitance). 

If TC1 is screwed down too far oscillation arises 
with only a small rotation of VR1 and best volume is 
not obtained. But if TC1 is not screwed down suffi- 
ciently no regeneration can be obtained at the l.f. 
end of the band (VC1 at full capacitance). 

For normal use only rotate VR1 as far as proves 
necessary for the volume required. Turning VR1 
too far (as if it were a volume control) will cause 
oscillation or loss of signals. VR1 should not be 
rotated more than about one-half to two-thirds of 
its movement from the off position. If VR1 is used 
for critical control of regeneration, in the usual way 
for a t.r.f. receiver with adjustable reaction or 
regeneration, the receiver will be very sensitive to 
weak signals. 

An external aerial should not normally be needed. 
However a few feet of thin insulated wire as a 
throw -out aerial can be clipped to A. 

Case. Construction 
The box was made from clear Perspex, the ends 

being 1, X 14ín. and lin. thick. The sides were kin. 
material, each 14 x 31in. Top and bottom were 
both 38 X 2in. This gives a case with internal 
dimensions of 24 X 1áX loin. The top was held with 
four small screws passing through clearance holes 
into the ends. 

Tuning Range 
With the ferrite -rod aerial described tuning covers 

the most important part of the medium wave band. 
Full coverage of this band is not achieved because 
the minimum capacitance of the 300pF compression 

Ends 1347x11, 

2i" a 
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M 1 Tr3 collector g'µ 7r1 bases-, f -- a -ve hne 
Tap o 

C1 A '-'", 
L1 
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.. .. 
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Fig. 4: Case dimensions and general assembly. 

* components list 

Tuning 

Resistors: 
R1 470kS2 
R2 10kS2 
R3 56kS2 
R4 10kS2 

R5 11a2 
R6 . 1kS2 
All miniature 10% 
VR1 25162 with switch 

Capacitors: 
C1 0.01µF miniature 
C2 2µF 9V electrolytic 
C3 300pF miniature 
C4 2µF 6V electrolytic 
C5 8µF 4V electrolytic 
VC1 300pF compression capacitor 
TC1 30pF trimmer 

Semiconductors: 
Tr1 N KT152 
Tr2 OC71 
Tr3 0081 D 

D1 GD9 
D2 GD9 

Miscellaneous: 
R.F.C. 5mH or similar 
L1 See text 
Paxolin board, wire, battery, etc. 

capacitor is higher than the minimum capacitance 
of a conventional tuning capacitor. 

In some parts of the country it may be felt desir- 
able to tune to the low frequency end of the band. If 
so some turns should be added to the aerial winding. 
On the other hand should tuning to the high 
frequency end of the band be required a few turns 
can be removed from this winding. 

PRACTICAL TELEVISION 
IN THE DECEMBER ISSUE 

ON SALE NOVEMBER 22 

* C.R.T. TESTER-Simple unit for in situ testing. 
Emission and leakage tests plus rejuvenation feature. * COLOUR SERVICING-Setting the grey -scale track- 
ing and colour -drive controls. Also installation hints. * USING LENSES-A guide for the CCTV enthusiast. * TV RECEIVER TESTING-Tackling line output stage 
faults. 
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P.W. GUIDE TO 

PART 1 

á 

Component specifications are continuously 
changing as research leads to the introduction of 
new types. This series of articles will provide up- 
to-date information on the types of electronic 
component available for use in modern circuits. In 
each case the ideal performance of each type of 
circuit element will first be outlined and the 
various types available then compared to this. The 
information to be given on construction, toler- 
ances, size and cost will guide the novice and ex- 
pert alike in selecting the best component to use. 

RESISTORS are the most commonly used com- 
ponents in electronic circuits. They function as 
loads, potential droppers, current limiters, etc. 

Resistance is measured in ohms; kilohms and 
megohms being ohms multiplied by 1,000 and 
1,000,000 respectively. Each resistor is marked by 
numerals or colour coded as shown in Fig. 1 and 
Table 1. A and B indicate the value, C is the 
multiplying factor in zeroes, and D the tolerance. 
In theory, a resistor should have a resistance exactly 
equal to the value printed or indicated on the body. 
In practice, however, they are selected or batch pro- 
duced with various tolerances, e.g. +10% or +1%. 
In general the closer the tolerance the more expen- 
sive the component. 

Ideally the resistance should not change with any 
external influence such as voltage, current, tempera- 
ture, time, pressure, humidity, vibration, etc. In 
practice the resistance changes with all these para- 
meters. The greatest resistance variation arises from 
temperature changes, and for this reason the 
maximum power dissipation of a resistor is limited. 
The reliability of a resistor increases enormously if 
the maximum power is limited to half the rated 
value. 

Tolerances and Standard Values 
Tolerances and resistor standard values are also 

of paramount importance to `the designer. Fixed 
resistors are only available in the standard values 

TABLE 1: RESISTOR COLOUR CODING 

Colour Numeral Colour Numeral 

Black 0 Green 5 

Brown 1 Blue 6 
Red 2 Violet 7 
Orange 3 Grey 8 
Yellow 4 White 9 

M.'K.TITMAN, B.Sc.(Eng) 
shown in Table 2. The tolerance in the value sets 
the range of resistors available and the equipment 
designer must ensure that his design will operate 
using the standard values of resistor. In addition it 
must work over the full tolerance range for the 
resistors used. Thus a 10kí2 resistor with a +10% 
tolerance can have any value between 9kf2 and 1lkí, 

The various types of resistor available to the elec- 
tronic designer are shown in Table 3. The table 
compares the various types for usage, value, power 
rating, tolerance, size and cost. Let us examine each 
type in turn, considering its advantages and dis- 
advantages. 

Carbon Composition 
Carbon composition resistors were one of the 

earliest forms of mass produced resistor and are 
formed as shown in Fig. 2. They are manufactured 
by compressing a granulated carbon composition into 
a cylindrical shape. The lead out wires are attached 
direct to the carbon and the whole resistor is then 
insulated by paint, granulated ceramic etc. These 
resistors are still the most commonly used general 
purpose resistor. They are cheap, reliable, small and 
have a low noise characteristic. 

ABCD 
Carbon composition 

Fig. 1 (left): Colour coding. Fig. 2 (right): Carbon composition 
resistor. 

The main disadvantage of carbon composition 
resistors is that the manufacturing process yields 
resistors with a large tolerance so that they are 
generally available with only 10% and 20% 
tolerances. Where they are available with closer 

TABLE 2: STANDARD RESISTOR VALUES 
5 % AND 10% RANGES 

10% 5% 10% 5% 10% 5% 

1.0 1.0 2.2 2.2 4.7 4.7 - 1.1 - 2.4 - 5.1 
1.2 1.2 2.7 2.7 56 56 - 1.Y - 3.0 - 62 
1.5 15 33 3.3 6.8 . 6.8 - 1.6 - 36 - 7.5 
18 1-8 3.9 3.9 8.2 8.2 - 2.0 - 4.3 - 9.1 
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TABLE 3: COMPARISON OF TYPES OF RESISTOR AVAILABLE 

Type Usage 
Range 

available 
Power 
rating Tolerance Size Cost each 

Composition General 4.712-22M 12 1/10W -2W 10%, 20% W 0.2in. diameter X 0.5in. ld.-6d. 

Carbon film General 
Close 
Tolerance 

4.7 12-22M 11 1/10W -1W 1 %-10 % 1W O.2in. diameter x 0.5in. 5d. -9d. 

Metal oxide High 
stability 

10 12-1 M S2 1/10W -1W 0.5 %-5 % W 0.15in. diameter x 
0.4in. 

2s. -3/6d. 

Metal film High 
Stability 
and Semi 
Precision 

1 12-2M lì 1/10W -1W 0.05 %-2 % W 0.15in. diameter x 
0.4in. 

2/6d. -5s. 

Wire wound 

General 
High Power 

0.1 S2 upwards 1.5W upwards 5 %-20% 3W 02in. diameter x 0.4in. 
6W 0.5in. diameter x 

1.125in. 

2/6d. 
upwards 

Metering All - 0.001 %-0.1 % *in. diameter x lin. 5s. upwards 

Variable 
resistors 

Carbon 
Linear or 
Log 

100 52-2.2M it tW-5W - Printed circuit and panel 
mounting 

5s. upwards 

Wire wound 
Linear, Log 
or Multi- 
turn 

1012-100kS2 I -W -5W - Printed circuit and panel 
mounting 

5s. upwards 

Rheostats 1 12-100k a 10W upwards - - 10s. upwards 

tolerances these are selected from the 10 % or 20 % 
ranges. This has the effect of depleting the 10% or 
20% ranges of values close to the marked value. 
Another disadvantage is that they tend to drift with 
time and temperature and therefore cannot be 
regarded as high stability resistors. 

Carbon Film Resistors 
The carbon film resistor was developed as the need 

arose for resistors with greater stability and closer 
tolerance. They are more stable than composition 
resistors and are available in the tolerance ranges 
1%, 2% and 5%. They are, therefore, more suitable 
for transistor circuits where closer tolerances are 
required, though a penalty is paid in increased cost. 

They are manufactured by depositing a carbon 
film on to a cylindrical ceramic body as shown in 
Fig. 3. The ceramic body provides the rigidity and. 

Carbon 
film 

End cap 

Spiral 
groove 

Ceramic 
body 

Paint 
Insulation 

Fig. 3: Construction of the carbon film resistor. 

has the same temperature coefficient as the carbon 
film. They are stable with time and temperature and 
withstand thermal shock. The exact resistance is 
formed by a spiral groove in the carbon film. This 
increases the length of track of the constant resis- 
tivity film, thus increasing its resistance. The wire 
connections are made to end caps fitted over the 

ceramic body and the whole resistor is insulated by 
paint or lacquer. 

The main disadvantage of the carbon film resistor 
is its decreased reliability compared with the com- 
position resistor. The disconnection of the end caps 
in certain types has been a problem, although new 
types insulated with hard ceramic have solved this 
difficulty. 

Metal Oxide Resistors 
Metal oxide resistors were developed to combine 

the high stability of carbon film resistors with the 
reliability of composition resistors. Thus metal oxide 
resistors form a semiprecision range of resistors with 
great stability, reliability and close tolerances. They 
also have lower noise levels than carbon resistors. 

These advantages are outweighed in most com- 
mercial applications by their considerably increased 
cost, though for special circuits they are extremely 
useful. 

They are formed by bonding metal oxide film on 
to a glass body and have a similar physical appear- 
ance to carbon film resistors. A spiral groove again 
sets the resistance value and the leads are connected 
by a band or cap. The whole body is insulated with 
a hard ceramic material. 

Metal Film Resistors 
Metal film resistors are used where accuracy and 

stability are required, especially for low values. They 
are used as precision resistors for meter circuits and 
are available down to l( with tolerances of 0.05%. 

Construction is by vacuum deposition on a ceramic 
former resulting in a similar physical appearance to 
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Fig. 3. Connections are made to nobel metal bands 
which give high stability and reliability. Insulation 
is by ceramic or epoxy material to give a strong 
resistant finish. 

Wire Wound Resistors 
Wire wound resistors are utilised where the power 

dissipation is too great for normal resistors. They 
have wider tolerances and are dearer than carbon 
resistors but can dissipate more power. Usually the 
increased dissipation results in an increased surface 
temperature and care should be taken to, ensure that 
surrounding circuit elements are not affected by this 
high surface temperature (which may be as high as 
300°C). 

Construction is shown in Fig. 4 and is by winding 
resistance wire on a heat resistant former. The resis- 

Resistance to lead Insulation 
out wire connection 

Resistance wire 

Ceramic body 

Fig. 4: Construction of a fixed wire wound resistor. 

tance wire is welded or otherwise joined to the 
connecting wire to give a strong reliable connection. 
The body is then insulated by heat resistant ceramic 
material. 

Precision wire wound resistors are used for meter 
shunts and standard resistances. These are wound and 
measured accurately and their power rating is derated 
to give great stability. In all cases wire having .a 
low resistance -temperature coefficient is used. 

Wire wound resistors are exclusively used below 
lft and are readily obtained to 02ft.. They are 
reliable and are available up to 20W for printed 
circuit mounting. Size is determined mainly by power 
rating and maximum surface temperature. Reliability 
is increased if they are operated well below the rated 
power. 

Variable Resistors 
Variable resistors or potentiometers are available in 

a wide variety of shapes, sizes and power ratmgs. 
Carbon or wire is again used as the basic resistance 
material, and in all cases a slider moves along a 
fixed resistance to give the variation in resistance. 

Figure 5a shows a carbon printed circuit mounting 
potentiometer. A slider arm moves round a circular 
track of carbon when the spindle is rotated by the 
screwdriver slot. Figure 5b- is a normal- wire wound 
panel mounting potentiometer. Rotation of the 
spindle moves a slider across a coil of resistance 
wire. Similarly Fig. 5c is a printed circuit mounting 
multiturn wire wound potentiometer. As the adjust- 
ing screw is turned a slider moves along the screw 
thread and varies the resistance. Usually it is arranged 
to give 10 complete turns far the furl range of resis- 
tance. Figure 5d is a precision helical potentiometer 
where 10 turns of the spindle give the complete range 
of resistance. This is used for precision resistance 
adjustments in equipment. 

Both wire and carbon types are available in a 
Iogarithmic form in which the resistance varies 
logarithmically with rotation of the control spindle. 
This type is generally used for volume controls. 

Carbon potentiometers give a smooth, infinitely 

Screwdriver slot 
adjustment 

r 

-< i 
a) 

Solder tags 

Pins for printed 
circuit mounting 

Threaded 
retaining bush 

Control 
spindle 

(b) 

Fixing holes Screw adjustment 

MEOW 
I I (c) 

Panel mounting 
screw thread 

Leads for printed - 
circuit mounting 

Solden. tags -. 

(d) Control spindle 
Fig. 5: (a) Printed circuit mounting potentiometer, (b) panel 
mounting potentiometer, (c) flat printed circuit mu/titurn 
potentiometer, (d) precision helical multiturn potentiometer. 

variable variation of resistance, whilst wire wound 
potentiometers have step changes and are coarser. 
Carbon types tend to go noisy with usage whilst 
wire wound ones are more reliable. Failure in wire 
wound potentiometers is often due to breaks in con- 
tact between the slider and wire which gives; an open 
circuit to the slider. In general, wire wound types are 
better where continual adjustments are made, whilst 
carbon types are preferable for smooth action or: 
pre-set conditions. 

Future Trends 
Trends will always be towards the ideal resistor:: ..' 

Further miniaturisation will occur and already 1/20W 
resistors smaller than match heads are available. 
Miniaturisation is in line ' with the trend for 
integrated circuits. For this purpose multiresistor thin 
film circuits have been developed. These will be use- 
ful mainly for the digital designer. Lower power 
dissipation in integrated circuit systems will lead to. 
a further advance in the miniaturisation of resistors. 

In the short term, however, carbon film resistors 
are unlikely to be ousted from their present position 
as the standard general purpose resistor for _tran- 
sistor circuits. Metal oxide and film resistors will be 
used for reliability and stability, and wuiçe wound 
resistors will be further miniaturised for circuits where 
power dissipation is likely. 

TO BE CONTINUED 



T1 
26Turn's 

1 is wound on a 

-FOR THE H.F. BANDS 

absorbed from low power stages may be insuffi- 
cient to make the lamp glow. The sensitivity can be 
greatly increased by adding the components shown 
on the right of the points marked X on the diagram. 
When these components are added, if switch SI is 
opened, thus removing the damping effect of the 
lamp from the circuit, the instrument becomes a 
sensitive diode demodulator, the output of which is 
applied to jack J1. If a 0-1mA or 0-500µA meter is 
plugged into J1 it will act as a sensitive indicator 
which will allow comparative readings to be taken. 
If a pair of headphones are jacked into J1 the 
quality of an a.m. phone transmission can be 
monitored. 

CONSTRUCTION 
The coil LI is wound on a 24in. length of lin. dia- 

meter paxolin tubing, though a stout cardboard tube 
of the same dimensions will be equally suitable. 
The wire used is 30 s.w.g. enamelled and the coil 
is secured to the chassis or box by means of two 
small "L" brackets fabricated from strips of brass 
or aluminium. It is important that the coil be moun- 
ted with the smallest winding (represented by the 6 
turn tap) furthest from the chassis or box. The 
simplest and most inexpensive form of construction 
is the "L" shaped chassis made from a 4 X 6in. sheet 
of aluminium as illustrated in Fig. 2(a). The chassis 
is provided with a wooden handle for convenience 
in use, a simple source of this item being a handle 
cut from a worn-out paint brush. A second but more 
expensive form of construction is to use a 41 X 34in. 
diecast box as shown in Fig. 2(b), and to provide 
it with a commercially made metal handle. Which- 
ever method is adopted, the layout is in no way 

Cl 
C2 
D1 
S4 

150pF variable (air spaced) 
2200pF 350V S.M. 
0A81 (Mullard) 
SPST switch 

S2 1 pole 3 way switch 
Meter 0-1 mA milliammeter 

Miniature jack socket and plug. Diecast box 4 x 32 x 
2éirr. (Electroniques). LP.1 3.5V 0.1A bulb and holder. 
Small quantity of 30 s.w.g. enamelled wire. 

Absorption VIlavemeter 

Radiation Meter and 

Phone Monitor 

by A. D. TAYLOR, GW8PG 

AN absorption wavemeter is an essential instru- 
ment in any amateur station. It is the only type 
of wavemeter which does not itself generate 

harmonics, and as everyone who has studied for the 
R.A.E., will know it, is always used during the first 
tests on a new transmitter to ensure that the output 
of the harmonic generator stages and the p.a. are at 
the correct frequencies. The instrument can also be 
used for the, rough checking of receiver calibration. 

Besides its use as a wavemeter, the instrument to 
be described can also be employed as a radiation 
meter when tuning the transmitter output circuit, 
and as an a.m. phone monitor. The design is so 
arranged that those readers who have to save up to 
buy the components can build the simple wave - 
meter circuit first and then add the other refine- 
ments later. The simple circuit alone will satisfy the 
GPO requirement that the station be equipped with 
an absorption wavemeter. 

THE CIRCUIT 
Figure 1 shows the circuit of the instrument. 

Assume firstly that only the components to the left 
of the points marked X on the diagram have been 
wired. 

If Ll is coupled to the p.a. tank coil of a trans- 
mitter and Cl is adjusted until the circuit resonates 
at the transmitter output frequency, power will be 
absorbed by the wavemeter tuned circuit. This will 
cause an r.f. current to flow in the circuit and lamp 
LP1 will glow, the maximum glow being obtained 
when the wavemeter is tuned to the same frequency 
as the transmitter. This system is quite adequate for 
checking the output frequency of the p.a. and the 
higher power stages in the exciter, but the energy 

Fig. 1: Circuit diagram and coil winding details. 
1in. diameter former. 



critical and the wiring is very simple. When the 
wiring has been completed a scale should be cut 
from stiff card and three arcs should be drawn on 
it with a pair of compasses, one for each position 
of S2. The scale is then cemented on to the chassis 
above the spindle of Cl (Bostik is a suitable 
adhesive) and Cl is provided with a pointer type 
control knob. If the diecast box is used and a spare 
micro -ammeter is available this could be mounted 
permanently in the box, but the advantage of the 
jack -in meter is that it can be common to other 
instruments in the station such as a multi -range 
test meter. 

CALIBRATION 
If a transmitter which has already been calibrated 

is available the wavemeter can be calibrated for the 
various amateur bands by tuning the transmitter to 
each band in turn, setting S 1 so that the lamp is in 
circuit, setting S2 to the correct range, then adjust- 
ing Cl until LP1 glows at maximum brilliance. The 
setting then marked on the appropriate arc on the 
cardboard scale. Either pencil or a black ballpoint 
pen can be used. The method is illustrated in 
Figs. 3(a) and 3(b). If no transmitter is available 
two alternative methods can be used. A calibrated 
t.r.f. receiver can be tuned to the desired frequency 

heterodyne receiver provided it is possible to loosely 
couple Ll to the local oscillator tuning coil and that 
the intermediate frequency of the receiver is known. 
The local oscillator normally operates on the h.f. 
side of the signal frequency, being separated from 
the signal frequency by an amount equal to the 
intermediate frequency. If, therefore, the receiver is 
tuned to a signal on 6,550kc/s the local oscillator 
will be tuned to a frequency equal to 6,550kc/s 
plus the intermediate frequency. If the i.f. is 
456kc/s this will give 6,550 + 465 or 7,015kc/s. If 
under these conditions, L1 on the wavemeter is 
loosely coupled to the local oscillator coil on the 
receiver when the wavemeter is tuned near 7Mc/s 
violent "pulling" of the local oscillator will take place, 
this being indicated by movement of the received 
signal. It is thus possible to use this method for 
calibrating the wavemeter. 

USE 
Once the wavemeter is calibrated it can be used 

to check the output frequency of any stage in a 

transmitter by means of the methods described in 
the previous paragraph, and these methods can also 
be used to provide rough calibration of a receiver. 

52 

S1C1/ 
y,Wooden 

handle 

L1 

Meter 

(a) 

LP 1 

chassis 

Fig. 2: (a) suggested method of construction using an 
L-shaped chassis. 

(b) suggested method of construction using a diecast 
box. 

FREQUENCY RANGE 

With the coil suggested the three frequency 
ranges will be approximately: 
Full coil in circuit: 1.7 to 4Mc/s. 
Intermediate position of S2: 4 to 10Mc/s. 
Low position of S3: 10 to 30Mc/s. 

Scales 

Cl Control knob 

2 

52 Positions 

A B 

Fig. 3: (a) method of calibration if general coverage 

calibration is required. A scale arc is provided for each 
of the three positions of S2 and is calibrated at (say) 

500kc/s intervals. 
(b) if amateur bands only are required, each position of 
S2 is given a colour and a single arc used, the bands being 
marked in the appropriate colour corresponding to the 

S2 position. 

Cl Control knob 

Blue 
Redo 0 oYellow 

and the reaction control can be advanced until the 
detector begins to oscillate. 

If Ll on the wavemeter is then loosely coupled to 
the detector grid coil by holding it two or three 
inches away, as the wavemeter is tuned close to 
resonance the detector will stop oscillating, re -start- 
ing again as the wavemeter is tuned away from 
resonance. 

ALTERNATIVE METHOD 
A similar method can be used with a super - 

For use as a radiation meter, a micro -ammeter is 
plugged into J1, LP1 is switched out of circuit and 
the instrument is tuned to the desired frequency and 
placed a few inches away from the aerial. It is then 
possible to tune the transmitter up by using the read- 
ing on the micro -ammeter, maximum reading cor- 
responding to maximum r.f. output. With the wave - 
meter set up in this way the quality of an a.m. 
phone transmitter can be checked by unplugging the 
micro -ammeter and plugging a pair of headphones 
into J1. For best output these should be of the high 
impedance type. 111 
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PRACTICAL GUIDE 

TO F. E.T. S by K.ROYAL 
THE field effect transistor (f.e.t. for short) differs 

in several ways from the more commonly used 
transistor that we have come to understand 

during the last decade. We know that the usual type 
of transistor possesses two "diode" p -n junctions 
-the emitter junction and the collector junction- 
and that two kinds of current carriers are involved in 
the working of the device. There is the negative 
carrier which is the electron and the positive 
carrier which is the hole. These are usually referred 
to as n and p carriers respectively, after their 
polarities. Depending on which way round the two 
junctions are arranged, we get either the p -n -p 
transistor or the n -p -n transistor. And since two 
kinds of current carriers are involved the usual type 
of transistor is known as a bipolar transistor. 

The f.e.t. differs fundamentally from the bipolar 
transistor in that only one current carrier-either 
n or p-is involved in its working (that is one in 
type, not in quantity!), and for this reason the f.e.t. is 
often called a unipolar transistor. When a f.e.t. 
works with electrons it is called a n -channel type, 
and when holes are used it is called a p -channel 
type. 

It will be recalled that a bipolar transistor has to 
be biased at its emitter/base junction for forward 
current conduction to secure collector current. 
This forward biasing means, of course, that the 
input impedance is intrinsically low, and a signal 
applied at the base may look into an impedance 
from about 500 to 50,00052., depending on the exact 
nature of the circuit. In other words, the bipolar 
transistor is current operated; that is, it needs signal 
current into its emitter/base junction to reflect a 
similar, but amplified, current into the collector 
circuit. There are schemes whereby the input impe- 
dance of a bipolar device can be raised-by feed- 
back and by bootstrapping for example, but these 
are simply artifices that fool the input signal into 
thinking that it is looking into a high impedance 
circuit, where in actual fact the transistor remains a 
current operated device. 

The opposite to current operation is voltage 

operation. This means that the input impedance is 
truly very high and therefore passes virtually no 
current at all. A thermionic valve works like this 
when the input signal is applied between the control 
grid and cathode. The control grid functions on the 
electrostatic principle. It consists of a wire mesh 
across the path taken by the electrons flowing from 
the cathode to the anode. As its negative potential is 
increased (relative to the cathode) so some of the 
electrons arriving from the cathode are deflected 
back again (on the basis that like charges repel) 
and the number reaching the anode is reduced. The 
grid thus acts as an "electron tap", increasing or 
reducing the flow of electrons to the anode in accor- 
dance with its negative value. When it is very 
negative all the electrons are blocked and none pass 
to the anode. The valve is then biased to anode 
current cut-off. The control grid in effect performs 
its duty by "charging" to a certain potential, so the 
control action is almost completely divorced from 
current as such. 

Mode of Operation 
While the input circuit of a bipolar transistor is 

essentially a semiconductor diode in forward con- 
duction, the input of a f.e.t. appears to a signal 
either like a semiconductor diode in reverse conduc- 
tion or like the control grid of a thermionic valve, 
depending on its exact nature. This brings us to the 
next important feature of the f.e.t., which is that it, 
too (like the thermionic valve) is voltage operated- 
the opposite to the bipolar transistor. 

Let us consider the thermionic valve again for a 
minute. We know that if this is operated without 
grid bias the anode current will be abnormally high. 
We thus establish a valve circuit so that the control 
grid is biased negatively to yield the correct anode 
current for the application in hand. There is one 
type of f.e.t. that works in a similar manner; that is, 
the output current is high when the input is 
devoid of bias. The input, therefore, has to be biased 
in the same way as a thermionic valve to secure the 
required output current. This is known as a 
depletion -type f.e.t. 

There is another kind-called an enhancement - 
type f.e.t.-that has biasing characteristics similar 
to those of a bipolar transistor. With this type there 
is no output current when the input electrode is 
without bias. 

F e. t. Symbols 
We must now have a look at the basic f.e.t. sym- 

bols and investigate the device electrodes. In a 
bipolar transistor, of course, we have emitter, base 
and collector electrodes; but in a f.e.t. the electrodes 
are correspondingly named source, gate and drain, 

Gate 

Drain 

Source S - S v5 S S 

(a) (b) (c) (d) (e) (f) 

Fig. 1: F.e.t. symbols. (a) JGFET, n -channel depletion -type; 
(b) JGFET, p -channel depletion type; (c) JGFET, n -channel 
enhancement -type; (d) JGFET, p -channel enhancement -type; 
(e) IGFET, n -channel; (f) IGFET p -channel It should be noted 
that in some literature slightly different symbols might be used, 
and in some IGFET symbols an arrowhead may not be included, 
in which case the device is generally assumed to be n -channel 
with the drain connected to a positive potential. 
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a new 4 -way method of mastering 
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by doing - and - seeing 
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HANDLE a 

Complete range of present- 
day ELECTRONIC PARTS 
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W. 
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OSCILLOSCOPE 
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CIRCUIT DIAGRAMS 
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VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
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PHOTO ELECTRIC CIRCUIT 
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BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

A.C. EXPERIMENTS 
D.C. EXPERIMENTS 
SIMPLE COUNTER 
TIME DELAY CIRCUIT 
SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method- 
no maths, and a minimum of theory-no previous knowledge required. It will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 
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TRANSISTORS 
AC107 
AC126 
AC165 
AC167 
ACY19 
ACY21 
AF115 
AF116 
AF117 
BFY18 
BFY51 
BSY26 
BSY28 
BSY65 
BSY95A 
GET113 
OAS 
OA9 
0A91 
0023 
0025 

Midget Electrolytic 
Conde. Wire Ends 
At 6d. each 

0.810 23 volt 
11LF 275 volt 
2µF 150 volt 
410 150 volt 

64010 2.5 volt 

At 96. each 
2µF 300 volt 40 12 volt 
810 12 volt 

8/8 10µF 25 volt 
00170 2/2 16µF 16 volt 
0C171 2/2 THYRISTORS 30µF 10 volt 
00200 4/6 5 amp series 45µF 10 volt 
00202 4/6 

100 ply 7/6 8010 6.4 volt 
µF 00203.- 4/6. 200 piv 9/- 100. 6 volt 

300 ply 10/6 125µF 4 volt 
00204 5/6 400 piv, 12/- 
TH220 1/6 - - At 1/- each 
2N706Á 3/-. 10 amp series 16µF 250 volt 

0026 5/- 2N743 4/6 100 piv 12/-' 64µF 10 volt 
25 volt 0028 6/6 2N753 2/9 

- 200 piv - 16/- 100 12 volt 
Crystal Diodes -6 for 2/6. 100 amp series prices 20010 16 volt 
(7d.). available on request. 320 µF 10 volt 

Also 810 350V 1/2, 2511F 25V 1/3 and 50µF 50V 1/9. Other electrolytics in current list. 
Postage, Packing and Insurance all above 7d. up to 3; 1/- from 4-11; 12 and over paid. 

2/- 

41- 
8/9 
3/9 
8/- 

8%9 
4/8 
4/- 

$19 

8/- 
2/6 
16 
118 
19 
8%6 
5/- 

8/- 0035 7/6 
0044 1/11 
0C45 1/11 
0070 
0071 
0072 
0073 
0075 
0081 
OC82D 
00140 
00169 

1/ll 
2/- 
2/8 
2/- 
2/- 
2/3 

1$ 5 

SILICON DIODE 
RECTIFIERS 
750mA Settee 
BY100 800 piv 2/6 

400 piv. 1/9 
200 piv 1/4 

Six Amp Series 
BYZ13 300 ply 3/6 
BYZ12 600 ply 4/6 
BYZ11 900 ply 5/- 
BYZ101200 piv 5/8 
Nullard Stack FW 
Bridge 
12A100 piv 39/6 

2 GANG VAR. CONDENSER: Mod., small, air -spaced, 0005 ea. sec. 4/6 (1/-). 

TRANSFORMERS: Sub -min Output (30 for 0072 etc.) and Driver 2/6 each (6d.). Output 
306W 70000 for 6V6 (ex -equip. but perfect) 2/8. (1/9). 

PRINTED CIRCUIT PANELS: Eight boards with minimum 30 Transistors, also Diodes, 
Capacitors, Resistors 8/- (2/-). 

TEST EQUIPMENT MULTITESTER: 20,000 0' P. Volt D.C. 43 x 31 x 11sin. D.C.volts 5, 
25, 50, 260, 500 and 2.5k. A.C. volts 10, 50,100, 500,1000 at 10,0000 p volt. D.O. current 
0-50mA, 0.2.5 mA, 0-250mA. Res. 0-60kí1, 0-6310, 30011 30k11 atcentre scale. Cap. 
100µµF to. 0-040, 0.0110 to 0.14.0. -20 to +22dBS. 67/6 (3/6), with prods. battery. 
and instructions. Diode over -load protected. 

PANEL METERS: 0-1mA, D.C. m/c 2in. sq. clear plastic 23/-; similar but 1.65 sq. in. 
fronts in 10, 50, 100, 150, 200,300, 500mA, 1,5 and 15 amp 24/-; "5" Meter 25/6; 500 
microamps 25/8 (1/- each all types). 

DIAMOND STYLII: Replacements for TCSLP, - TCS/Stereo, TCSLP/Stereo, Studio 'O', 
BF40LP Bouette, GC2, GCB, GP65/7, all at 6/11 each. Also GP91-LP/S at 12/6. SAPPHIRE 
STYLII. All these types at 2/11 GP91 at 6/- (6d. each all types). No 78 r.p.m. available in 
diamond or sapphire. 

PICK-UP CARTRIDGES all with styli' and standard replacementfittings Mono GP67/2 
12/8.: Newest Stereo GP93 22/-. Mono de Luxe GP91 16/-. Stereo Compatible (both mono 
and stereo) GP/91 SC 18/8. Ceramic Stereo Compatible, top quality for expensive outfits 
GP94 38/6 (all 1/-). -. 

PPS ELIMINATOR (A.C,)17/6 (1/6); 2 stn. INTERCOM, comp. 52/6 (3/'). 

FOUR TRANSISTORS WATT AMPLIFIER 23 x 21 x 13: 9v: 80 & 160, excellent on 30 
speakers; 45/6 (1/6). Trans'r. TELEPHONE AMPLIFIER 52/8 (1/6). 

Extra High Torque MINI -MOTOR, 43 to 12v, 13 x leih., 5/- (96.). 

Mech. REV. COUNTER to 999, long spindle, reset wheel, for T/recorders. &c. 4/6 (1/-). 

BATTERY CHARGERS: Small, sturdy, neat; 2 amp. 12v 35/-; 6v/12v 39/-. (either 4/6) 
absolutely complete. 

RECORDING TAPE: Finest quality British Mylar. STANDARD: 5in. 600ft 7/3, 5/in 850ít 
8/9, 71n. 12001t. 11/3. LONG PLAY 51n. 900ft 10/-, 63fn. 1200ft 11/3, 7in. 1800ft 18/-. 
(1/3 reel). MESSAGE TAPE, 225ft LP Mylar 3/6 (9d.). 

MICROPHONES: CRYSTAL: m][040, Desk, 15/131311045, curved hand grip 17/3; Stick "60" 
2018; Stick "39" 26/6 (1/6 each type). Cream plastic hand type 7/8, or with struct stand, 
switch and 2 leads with 2.5_ & 3.5 plugs 11/-, or with single lead, no plugs, 8/9 (1/3 each 
type). Lapel (or band) with clip. 6/6 (1/-). Machined metal tapered stick type with neck cord 
d: adaptor to fit standard floor stands, 25/- (1/6). DYNAMIC: Cream hand/table 14/- (1/-). 
M810 50E0, 31 x /in. with Base, Adaptor and Neck Cord 87/6 (2/6). MS11, similar, but 
fixed on flexible Swan neck to switch -fitted base 42/6 (2/6). PIZZO 50E0 black/chrome. 
tin. dia. r 11 for stand use only. Standard inside thread 83/6 (1/6). All mikes supplied 
with leads. 

SPEAKERS; 12M. round, fitted Tweeter, 6W,. 3 or 150 (state which), 33/6 (4/6); 2/4n. 30 
6/6 (1/-); 6 x 4 heavy duty 30 18/6 (2/6) or for Stereo 80/- pair, post etc. paid; 8 x 3, 150 
13/8 (1/6); HEADPHONES High. Res. 20000 ea:Earpiece 18/6 (1/6); Stereo Dyn 8.160 
08/- (3/-);: EARPIECES, with lead etc., Min. Plug, Magnetic 1/6; Crystal 2/9 (either Od.). 

AERIALS-Car, telescopic, vandal proof; locks retracted, 2 keys and all fittings, 22/8 (2/6) 
For P.M. and all sets, telescopic 6 extn. 51in.-22ín.. with swivel, 5/- (1/-). 7 extn. 53in. to 
32in. no swivel, ecrewhole in base, 6/6 (1/-). 

$WITCHES: Standard toggle, metal, 250v 2A. One hole fixing: SPST 2/8. SPDT 2/9. DPST 8/-. DPDT 318.. Slide types. Sub -min. DPDT 1/6 each. Small DPDT, 3 way, centre 
"off" 1/9. Reed magnetic on/off 1/9 (76. each, all types). 

VIBRATORS: 12V 4 pin, non -synch., 9/6; 6V, 6 or 7 pin, Synchronous, 10/- (1/- all types). 
EDGE VOL, CONTROL; 50K 1/- (6d.). 

MAINS. NEON TESTER: Fly leads 2/- (76.): PLUGS: Std. Jack, plastic body 2/-, Screened 
2/9, Sockets 1/8 -(All 7d.>. VALVE HOLDERS: B7G or BOA, Moulded 6d. (7d. up. to 4, 1/ - 
over 4). CONNECTING WIRE: 5 coils asstd. cols each 5 yds. Solid Core 218. Flexible Core 
2/6 (either 6d.). PICK-UP WIRE: Twin Super-thiº. Flex, Screened, Sheathed 1/8 yd. (6d.) 

CURRENT LIST sent with all orders or free for S. A. Envelope-details of cable, wire, 
condensers, test equipment, tape recorder, sets, plugs, sockets, adaptors, tools and misc. 
items. 

FELSTEAD ELECTRONICS 
(PW13) 

LONG LEY LANE, GATLEY, CHEADLE, CHESHIRE 
TERMS Cash with order only. No C.O.D. or caller service. Post, packing and insurance 
charges are shown in brackets after all items. Charges, which apply to G.B. and. Eire only, 
are paid by us on orders value £5 and over. Overseas air or surface mail- extra at cost, 

for quiek, 

easy,reliabie 

soldering 
Contains 5 cores of non corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra flux 
required. Ersin Multicore Savbit Alloy also reduces wear 
of copper soldering iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 

Contains 10 ft. coil 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy. 2/6 each. 

SIZE 15 
SOLDER 

DISPENSER 

Contains 21 ft. coil 
of 60/40 Alloy, 
22 s.w.g. Ideal for 
small components, 
transistors, diodes. 
etc. 3/- each. 

SIZE 12 

Ideal for home 
constructors. 
Contains 90 ft. 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy on a plastic 
reel.15/- each. 

BIB MODEL 8 

WIRE STRIPPER 
AND CUTTER 

Strips insulation 
cleanly and 
quickly, fitted 
with unique 8 
gauge wire 
selector. Plastic 
handles. 9/6 each. 

G.-. From Electrical and Harduyare shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 

RADIO illee 
TECHNICIAN 

TRAINING 
IN THE 

RAAF 
Vacancies exist in the Royal Australian Air Force 
for men who are interested in being trained in the 
Technical. Radio fields. Applicants should be 
United Kingdom citizens resident in the U.K. 
aged between 18 and 33 years. Qualified 
personnel up to the age of 43 years are also 
invited to apply. 

Free passage to Australia is provided 
for families and pay commences from 
date of enlistment in London. 

Further information can be provided by writing or phoning:- 

RAAF CAREERS OFFICER (Dept. PW ) AUSTRALIA HOUSE 

STRAND, LONDON W.C.2 Telephone No: 01-836 2435 



as shown in Fig. 1. Here at (a) is 
given the symbol for a n -channel 
device and at (b) that for a p - 
channel device. It is noteworthy 
that in some literature the sym- 
bols differ slightly and the arrow- 
head may be found on the 
source electrode instead of on 
the gate electrode, as shown at 
(c) and (d), which are n -channel 
and p -channel symbols respec- 

. tively. However, when the arrow- 
head is on the gate electrode, as 
in (a) and (b), the device is 
usually of the depletion -type, 
while when it is on the source 
electrode, as in (c) and (d), an 
enhancement -type is usually signi- 
fied. 

The high input impedance of a f.e.t. is a result 
either of the gate being isolated from the rest of the 
device by the reverse -biased diode effect or by a layer 
of insulation within the f.e.t. between the gate elec- 
trode and the channel. A device based on the 
reverse -biased diode effect is called a junction -gate 
f.e.t. (JGFET for short), while that embodying 
insulation in the gate electrode is called, as might 
well be expected, an insulated -gate f.e.t. (IGFET 
for short). All the symbols shown at (a), (b), (c) and 
(d) in Fig. 1 signify that the devices are of the 
junction -gate variety. Symbols for insulated -gate 
devices are given at (e) and (f) in Fig. 1, correspond- 
ing to n -channel and p -channel respectively. An 
alternative widely used name for the IGFET is the 
MOST or MOSTFET, which is derived from its 
layer construction with a metal gate, oxide insulating 
layer and semiconductor body-t for transistor of 
course! 

Attention must now be drawn to the actual sig- 
nificance of the direction in which the arrow head on 
the symbol points. On each of the symbols on the 
left of the pairs in Fig. 1 the arrow points to the right. 
This is, in fact, the same direction in which the 
arrow on the emitter electrode of á n -p -n bipolar 
transistor points. Hence this signifies that the f.e.t. 
is a n -channel type (arrow pointing to the right, 
remember). Conversely on each of the symbols on 
the right of the pairs in Fig. 1 the arrow points to the 
left, which corresponds to the direction in which the 
arrow on the emitter electrode of a p -n -p bipolar 
transistor points, thus signifying that the f.e.t. is a 
p -channel type (arrow pointing to the left). As long 
as we remember the n -p -n and p -n -p arrow relation- 
ships on bipolar transistors, therefore, we can easily 
work out whether a f.e.t. is n -channel or p -channel 
from the symbol. 

It is very important to know this because like the 
bipolar transistor the nature of the device determines 
the polarity that has to be applied to its electrodes. 
A p -n -p transistor requires a negative collector 
potential and similarly . a negative potential is 
required by the drain of a p -channel f.e.t. Con- 
versely, a n -p -n transistor requires a positive 
collector potential, as does the drain of a n -channel 
f.e.t. 

Summary of Principles 
Before continuing let us summarise the foregoing 

aspects of the f.e.t. to clear the air a bit! 
(1) A f.e.t. has a high or very high input impe- 

cl 
0.1pF -i 

Input 

2MO 

R2 
15kí1 

+12V 

C2 
O1pF 

C3 

OOpF 

(a) J/// (b) 
Fig. 2: (a) Simple a.f. amplifier using a JGFET of the depletion type; (b) hybrid 
"packet" in which a p-channpl IGFET is integrated with a n -p -n bipolar transistor, 
giving a 2Md2 input impedance and medium output impedance with very high signal 

gain. 

4.7k(1 -20 

Output 

dance compared with the bipolar transistor, and in 
this respect is like a thermionic valve. - 

(2) It depends for its action on one kind of 
current carrier-electron or hole-as distinct from 
the two kinds required for the working of a bipolar 
transistor, and for this reason is sometimes called 
"unipolar"; when it uses electrons it is called a 
n -channel type (n standing for negative electrons) 
and when it uses holes it is called a p -channel type 
(p standing for positive holes). 

(3) F.E.T.s are for either depletion- or enhance- 
ment -mode operation. A depletion -type has to be 
biased -off like a thermionic valve. The enhance- 
ment -type has to be biased -on like a bipolar tran- 
sistor. 

(4) There are two types of gate junction, one 
based on the reverse -biased diode effect called a 
junction -gate, and the other based on inbuilt insula- 
tion called an insulated -gate. 

(5) The operating polarities of a n -channel- f.e.t. 
are similar 'to those of a n -p -n bipolar transistor, 
while a p -channel type is connected to the supply in 
a similar manner to a p -n -p bipolar transistor. 

Basic Circuits 
So far so good, now let us have a look at some 

circuits. The first thing we need to know when deal- 
ing with f.e.t.s is the variety-depletion or enhance- 
ment -type. We need to know this from the biasing 
point of view, of course. Circuit (a) in Fig. 2 shows 
a common -source voltage amplifier with an input 
impedance of 2M,fl (determined by the gate resistor 
Rl), using a n -channel depletion -type f.e.t. Notice 
how closely this follows the triode valve amplifier 
circuit, where R1 would be the grid resistor, R2 the 
anode resistor, R3 the cathode resistor, Cl the input 
capacitor, C2 the output capacitor and C3 the 
cathode bypass capacitor. Since the f.e.t. is a deple- 
tion -type it has to be biased -off like a valve and, like 
a valved circuit, this is achieved, by the voltage 
dropped across the source resistor R3, the value of 
which is selected to produce the required bias cur- 
rent for the application in hand, as determined, of 
course, by the type of f.e.t. used. A typical bias 
current in this circuit might be about 0.5mA, and 
this would be established by adjusting the value of 
R3, which is not uncommonly a preset. 

The gain of a f.e.t. is signified in terms of trans - 
conductance (gm), or mA/V, as with a thermionic valve, 
while as we should know the parameter associated with 
bipolar transistors is current gain (hte) or the change of 
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(a) 

+12V 

Output 

Y 
O01},F 

(b) 
Fig. 3: (a) The biasing of a n -channel JGFET of the enhance- 
ment type; (b) alternative method of biasing an IGFET of the 

n -channel type. 

output current with input current. Transconductance 
(gm), of course, relates to the voltage mode of operation 
of the f.e.t. Thus the gain is a measure of the change of 
drain current with gate input voltage. F.e.t. gms are 
not all that large, ranging from about 0.5 to 6 mA/V 
depending on how the device is operated; generally 
speaking the gm increases with drain current. It is thus 
possible to vary the gain of a f.e.t. amplifier by varying 
the value of the resistance in the source circuit. 

However, it should be noted that the voltage gain 
of a f.e.t. amplifier circuit in the typical RC coupled 
configuration will rise as the drain current falls. This is 
because the voltage gain of, say, the stage shown in 
Fig. 2 (a) is equal to gmRLR2/(RL+R2), where RL is the 
resistance into which the stage is loaded, and because 
gm is proportional to (drain current)i and R2 to 
1/(drain current). 

While on the subject of f.e.t. gain it is worth 
noting that the medium value of f.e.t. output impe- 
dance lends itself admirably for connecting almost 
straight into a bipolar transistor input circuit, thereby 
giving the best of both worlds-a very high input 
impedance with medium f.e.t. gain times a consider- 
able gain increase by the action of the partnered 
bipolar transistor. This sort of hybrid compatibility 
is nowadays often exploited in commercial equip- 
ment and Fig. 2(b) shows such an arrangement 
employing a f.e.t./bipolar "packet". This gives a very 
high overall gain at a constant .2Mfl input impe- 
dance. and at a medium output impedance. 

Fig. 3(a) shows a simple a.f. amplifier using an 
enhancement -type f.e.t. This differs from Fig. 2(a) in 
the nature of the gate biasing. Here R1 and R2 
form the gate potential -divider for biasing -on the 
device as with bipolar transistors. 

Fig. 3(b) shows an alternative method of biasing, 
with the f.e.t. this time being an insulated -gate type 
of the n -channel variety. Sometimes the top 1M resis- 
tor is omitted. The bias is adjusted-to yield the 
required drain current-by regulating the variable 
(preset) resistor. 

Performance 
In this sort of straightforward a.f. amplifier circuit 

the f.e.t. can produce voltage gains of up to 40 or so 
times and in addition to the high input impedance 
attribute the f.e.t. generally provides lower noise 
working than a bipolar transistor arranged for a 
similar input impedance. Moreover, f.e.t. amplifiers 
-both a.f. and r.f. -suffer less from the effects 
of overloading than similar amplifiers employing 
bipolar devices. One big problem of the bipolar 
transistor in such applications is that while the 
circuit can be arranged to provide the highest gain 
and least noise for a *Aiative1v small range of input 

100pF 

750 
Input. 

From AGC line 

To base of 
bipolar transistor 

RF amplifier 

Fig. 4: JGFET arranged as a v.h.f. amplifier, tunable over 
Band il. The a.g.c. input is at the gate, via the 100kS2 and 1 MS2 

potential divider. 

signal the occurrence of a signal-in band or 
spurious-rising above the dynamic limit rapidly 
pushes the amplifier into non -linearity, with a conse- 
quent rise in crossmòdulation and intermodulation 
effects. The f.e.t. to a large extent combats these 
sorts of problems. 

The transfer characteristic of a bipolar transistor 
is essentially exponential, while that of a f.e.t. is 
parabolic, following a square -law. That is the 
characteristic produced when input voltage is plotted 
against output current. The square -law characteristic 
of the f.e.t. can be useful in practical circuits for 
a.g.c. and manual gain control. These sorts of charac- 
teristics are already being exploited in audio equip- 
ment-for low -noise a.f. front ends with outstanding 
overload performance-and in radio tuners, 
especially of European and American designs, to 
produce f.m. sensitivities in the order of 2µV for 
some -30dB of quieting, making it possible to get 
good off -air stereo reception with aerial signals 
hitherto considered impossibly low. The f.e.t. used in 
the front-end of the Vortexion CBL/7T tape recorder 
for example has a noise figure as low as 0.1dB, which 
is incredible in comparison with the near optimum 
noise figure of 2dB given by some of the best low - 
noise bipolar transistors. 

Typical Applications 
Fig. 4 shows a circuit of a f.e.t. v.h.f. amplifier 

for a Band II (f.m.) tuner, using a n -channel 
device in the depletion mode. Again this is very 
similar to the triode valve counterpart, even to the 
extent of a.g.c. being applied at the input electrode 

R3 

Input 

R2 MO 
Bass 300kí1 

0.005 0005 F 
R1 

UP 

300pF 

R4 500k0 
Treble 

2 2kO 

-20v 

22kí2 

Ii_eOutput 

0.1}1F 

1001.F 

Chassis 

Fig. 5: A p -channel JGFET in a Baxandall tone control circuit. 
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DE LUXE PLAYERS 
PORTABLE CABINET As illus- 
trated. To fit standard 69/6 player or autoehanger. 
RCS AMPLIFIER 8 WATT. 
Ready made and tested with 
UCL82 triode pentode valve 
and loud- 59/6 speaker. 
SUPERIOR 
AMPLIFIER. Ready 
made and tested. 
Better sound! 
Isolated AC Mains 
Transformer 8 watt 
output. ECL82 triode pentode 
valve. Volume and tone 
controls with knobs. 89/6 Post 5/6 
Quality Loudspeaker, each item 
SINGLE PLAYERS MONO AUTOCHANGERS MONO 

BSR Supers un 
BSR Transcription UA70 
Stereo/Mono 212.19.8 
Garrard AT60 212.19.6 

Starr 9v. Battery 
45rpm Model 22.19.6 
EMI Junior 22.19.6 
Garrard SRP22 26.19.6 
All fitted LP/78 stylii and pickup crystal complete. 

ALL LATEST GARRARD MODELS AVAILABLE 
Send for our keenest quotation. 

GARRARD TEAKWOOD BASE WB.1. Ready 65/_ cut out for mounting 1000, 2000, 3000, 8P25, AT60. 
GARRARD PERSPEX COVER SPC.1 for WB.1 EACH 

PICK-UP ARM Complete with ACOS LP -78 Turnover 
GP67 and Styli' 251-; GP67 15/-; Stereo Ceramic 35/, 

CRYSTAL MIKE INSERTS 
11 x gin. 6/6; ACOS 11 x lin. 8/6. BM8, 1" dia. 9/6 
MOVING COIL MIKE with Remote Control Switch 19/8 

PORTABI.E 
TRANSISTOR 
AMPLIFIER 
Many uses, Intercoms, 
Baby Alarms, Guitar 
Practice, Telephone or 
RecordPlayerAmplifier. 
ONE WATT OUTPUT 
Wooden cabinet 12 x 9 x 4in. 
Rexine covered two tone grey. Four 
transistors. 7 x 4in. speaker. Volume control. Jack socket. 
Uses PP9 battery. WORTTH 

H DOUCE 
DOUBLE 79/6 Post 5/6. 

O 

COLLARD BATTERY RECORD DECKS 
4 speed model 9v. operated. Complete with pick-up fitted 
crystal cartridge. Plays 7, 10, 12in. records. Fitted auto, 
stotransistor and start. Ideal for use 

69/6 
r 

amplifiers.OUR PRICE 
ST 

THE ABOVE GRANADA AMPLIFIER AND PLAYER 
DECK POST FREE IF PURCHASED TOGETHER.. 

WEYRAD P50 -TRANSISTOR COILS 
RA2W bin. Ferrite Aerial Spare Cores 6d. 
with oar aerial coil.... 12/8 Driver Trans. LFDT4 9/6 
Ose. P50/1AC 5/4 Printed Circuit, PCA1. 9/6 
I.F. P50/2CC 470 ko/a - 5/7 J.B. Tuning Gang .... 10/8 
3rd I.F. P50I300 8/- Weyrad Booklet .. 2/ - 
Telescopic Chrome Aerials bin extends to 28m. 5/-. 

VOLUME CONTROLS 
Long spindles. Midget Size 
5K. ohms to 2 Meg. LOG or 
LIN. L/S 8/, D.P. 5/ - 
STEREO L/S 10/6, D.P. 14/6. 
5K. S.P. Edge type, 51-. 

80 Ohm Coax 80 yd. 

SEMI -AIR SPACED 
40 yd. 201-; 80 yd. 30/-. 
FRINGE LOW LOSS 1/6 Ideal 625 lines yd. 

VEROBOARD 0.15 MATRIX 
81 x Sin. 3/8.21 x 31in. 3/2.31 x 31in. 8/8.31 x Sin. 5/2. 

EDGE CONNECTORS 16 way 5/-; 24 way 7/6. 
PINS 86 per packet 3/4. FACE CUTTERS 7/6. 

S.R.B.P. Board 0.15 MATRIX 21in. wide 8d. per lin. 81in. 
wide 9d. per lin.; 5fn. wide 1/- per lin. (up to 17in.). 

BLANK ALUMINIUM CHASSIS. 1$ s.w.g. 211n. sides 
7 x 4in., 5/6; 9 x 7in., 8/6; 11 x 3in., 6/6; 11 x lin. 7/6; 
18 x 9in., 9/8; 14 x llin., 12/8; 15 x 14ín., 1/, 
ALUMINIUM PANELS 18 s.w.g.12 x 12 in. 8/6;14 x 91n. 5/6; 
12x8 in. 4/6; 10x7 in. 8/6; 8x6 in. 2/6; 6x4 in. 1/6. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 

44/3 lin. 16/- lin. 17/6 11in. 19/6 11ín. 24/- 2s/aa 

lin 1 lin. 
in19/6 111ía. /6 21/6 2ín 39/- lin. sq. 38/8 nia. 16/9 1./,e in 

CINE RECORDING TAPE 
5' reel, 900' with LP strobe markings, also cine light 
deflector -mirror for synchronisation. 14/- each. 

Tape Spools 218. Tape Splicer 5/-. Leader Tape 4/8. 
Reuter Tape Heads for Collaro models 2 track 21/- pair. 
UNIVERSAL TAPE CASSETTES Type C60. OUR PRICE 14/-. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 216. 

DEMAGNETISER 
200/250 v. A.C. Leaflet S.A.E. 

\,.II/rySZII'';I .y .:<. 

eul!Wl11111111111 

BARGAIN STEREO PARCEL 
E.A.R. STEREO PLAYER CABINET suitable for B.S.R. 
Player Decks with 4 + 4 STEREO AMPLIFIER and TWO 
61in. LOUDSPEAKERS BUILT INTO £13.13.6 CABINET AND LID. Post 10/6. 

NEW TUBULAR ELECTROLYTICS 
2/350V .. 2/3 

4/350V .. 2/3 
8/450V .. 2/3 
16/450V .. 3/- 
82/450V .. 3/9 
25/25V .. 1/9 

CAN TYPES 
100/25V .. 2/- 8/600V .. 9/8 
250/25V .. 2/6 16/800V .. 12/8 
500/25V .. 4/- 16+5000 .. 716 
8+8/450V .. 3/8 32+32/250V 3/6 
8+18/450V.. 3/9 50+50/850V 7/- 
16+16/450V 4/3 60+100/350V 11/6 

.. 2/- 82+32/350V 4/8 3000/30V .. 8/6 
SUB.MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50,100, 
250mF 15V 2/-; 500, 1000mF 120 3/8; 2000mF 25V 7/-. 
CERAMIC. 500V 1pF to 0.01mF, 9d. D'ees 1/-. 

PAPER TUBULARS 
350V-0.1 9d; 0.5 2/6; 1mF 3/-; 2mF 150V 3/-. 
500V-0.001 to 0.05 9d; 0.11/-; 0'25 1/6; 0.5 3/-. 
1,000V-0.001, 0.0022, 0.0047, 0.01, 0.02, 1/8; 0.47, 0.1, 2/6. 
SILVER MICA. Close tolerance 1 %. 5-5000F 1/-; 560-2,2200pF 
2/-; 2,700-5,600pF 8/6; 8,800pF-0.01, mid 6/- each. 
TWIN GANG. "0-0" 208pF +1769F, 10/6; 365pF, minia- 
ture 10/-; 500pF standard with trimmers, 9/8; 500PF 
midget less trimmers, 7/8; 500pF slow motion, standard 9/-; 
small 3 -gang 500pF 18/9. Single "O" 365pF 7/6. Twin 10/-. 
SHORT WAVE. Single 10pF, 25pF, 50pF, 75pF, 100pF, 
160pF, 5/6 each. Can be ganged. Couplers 9d. each. 
TUNING. Solid dielectric. 100pF, 300pF, 500pF, 4/6 each. 
TRIMMERS. Compression ceramic 30, 50, 70pF, 1/-; 
100pF, 150pF,113; 2509F, 1/6; 800pF, 750pF, 1/9; 1000pF, 2/6. 

350V RECTIFIERS.Selenium I wave 100mA 5/-; BY10010/-. 
CONTACT COOLED 1 wave 60mA 7/8; 85mA 9/6. 
Full Wave Bridge 75mA 10/-; 150mA 19/6; TV reels. 101-. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
1w., 1w., lw., 20% 3d.; 11w. 8d.; 2w. 1/-; 1w. 10% Bd. 
HIGH STABILITY. 1w. 1%. 10 ohms to 10 meg. 2/-. 
Ditto 5%. Preferred values 10 ohms to 22 meg., 9d. 

5 watt 0.5 to 8'2 ohm Sw. r 2/- 
10 watt 1.1. WIRE -WOUND RESISTORS { 2/- 
15 watt -, 10 ohms to 6,800 ohms 2/- 

10K,15K,20K,95K,68K,10W.8/- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12v. outputs. 11 amp. 8/9; 2a., 11/8; 4a., 17/6. 
CHARGER TRANSFORMERS, P. & P. 5/-. Input 200/250v. 
for 6 or 12v., 11 amps., 17/6; 2 amps., 21/-; 4 amps., 80/-. 

WIRE -WOUND 3 -WATT 
POTS. T.V. Type. Values 
10 ohms to 30K., 4/6 Carbon 30K to 2 meg. 

WIRE -WOUND 4 -WATT 
STANDARD SIZE POTS. 
LONG SPINDLE 7 / 50 OHMS to 100K., 

VALVE HOLDERS, MOULDED 9d.; CERAMIC It- EACH. 

NEW MULLARD TRANSISTORS 6/- each 
0071, 0072, 0081, 0044, 0045, 00171, 00170, AF117 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Push Pull Drive, 9:1 CT, 6/-. TT48 Output, OTS:1, 81-. 
TT49. Interetage 20:1, 6/-; TT52 Output 8 ohms, 4.5:1, 8/-. 

TRANSISTOR MAINS POWER PACK. FAMOUS MAKE. 
FULLY SMOOTHED. FULL WAVE CIRCUIT 49/6 
9 Volt 500mA Size 5 x 31 x tin. 
TRANSFORMER ONLY. Size 21 x 11 x 11in. 9 volt 10/6. 

MAINS TRANSFORMERS 5/- each 
250-0-250 50 mA. 6.8v. 2a. Centre tapped 19/6 
250-0-250 80mA. 8.3v. 3.5a. 6.3v. la. or 5v. 2a 30/- 
350-0-350 80mA. 6.3v. 8.5a. 6.3v. la. or 5v. 2a 35/- 
300-0-300v. 120mA., 6.3v. 4a. C.T.; 6.8v. 2a. 45/ - 
MINIATURE 300v. 20mA., 6.3v. la. 12/6 
MIDGET 220v. 45mA., 6.3v. 2a 17/6 
HEATER TRANS. 6.3v. 11a., 8/6; 6.3v. 4a. 12/6 
Ditto tapped sec. 1.4v., 2, 3, 4, 5, 6.3v. 11 amp 12/6 
GENERAL PURPOSE LOW VOLTAGE, Outputs 3, 
4, 5, 8, 8, 9, 10, 12, 15, 18, 24, and 30v. at 2a 30/- 
1 amp., 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 35/- 
3 amp., 0-12v. and 0-18v. - 19/6 
AUTO TRANSFORMERS 0-115-230v. Input/Output, 
60w. 18/6; 150w. 30/-; 500w. 92/6; 1000w. 1751-. 

COAXIAL PLUG 1/3. PANEL SOCKETS 1/3. LINE SOCK- 
ETS 2/-. OUTLET BOXES. SURFACE OR FLUSH 4/6. 
BALANCED TWIN FEEDERS 1/- yd. 80 or 300 ohms. 
JACK SOCKETS Std. open -circuit 2/6, closed circuit 4/6; 
Chrome Lead Socket 7/6. DIN 3 -pin 1/8, 5 -pin 21-; Lead 8/6. 
Phono Plugs 1/-. Phono Socket 11-. 2.5mm, 3.5mm, 1/9 
JACK PLUGS Std. Chrome 3/-; 2.5mm 1/9; 3.5 mm 2/8; 
DIN 3 -pin 8/8; 5 -pin 5/ -- 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way 4/6 each. 
1 p. 12 -way, or 4 p. 2 -way, or 4 p. 3 -way, 416 each. 
Wavechange "MAKITS" 1 p. 12 -way, 2 p. 6 -way, 3 p. 4 -way, 
4 p. 8 -way, 6 p. 2 -way, 1 wafer 12/-, 2 wafer 171-, 8 wafer 22/-. 

Additional wafers 51- each wafer up to 12 max. 
TOGGLE SWITCHES, sp. 2/6; sp. dt. 8/6; dp. 8/6; dp dt. 416. 

1968 
GRAM 
CHASSIS 

Post 61 - 
Three Wavebands: Five Valves: ECH81, EFS9, 
Long, Med., Short, Gram. EBC81, EL84, EZ80. 
12 -month guarantee. A.C. 200-250v. Ferrite Aerial 
5 watts 3 ohm. 'Chassis 131in. x 7in. x 5in. dial size 
13in. x 4in. Two pilot Lamps. Four Knobs. f . 1 01 9 Aligned calibrated. Chassis isolated from mains 
DE LUXE STEREO GRAM CHASSIS V.H.F., MW, SW 
18-50m. SW 60-180m. Magic eye, push buttons. f1 9.19 
8 valve plus rect. Size 15 x 71 .x bin. high. 

BAKER MAJOR £8 
80 14,500 o.p.s., latest 
double cone, woofer and 
tweeter cone together 
with a special BAKER 
magnet assembly having 
a flux density of 14,000 
gauss and a total flux of 
145,000 Maxwells. Basi 
resonance 46 e.p.s. Rated 
20 watts. Voice coils 
available 8 or 8 or 15 
ohms. Price 28, or 
Module kit. 80-17,000 
c.p.a. with tweeter, 
crossover, baffle and 
instructions. 210.19.6 

LOUDSPEAKER CABINET WADDING 18in. wide, 2/81t. 

BAKER "GROUP SOUND" SPEAKERS -POST FREE 
'Group 25" "Group 35' 'Group 50' 
12i Y2in. 15in. 
ß5w.n 6 gns. á5w: 82 gns. 50 18 gns. 

ALL MODELS 'BAKER SPEAKERS" IN STOCK 

E.M.I. Cone Tweeter 31in. square, 3-20kc/s. 10W 17/8. 
Quality Horn Tweeters 2-18ke/s, 10W 29/6. Crossover 16/8. 
LOUDSPEAKERS P.M. 3 OHMS. 21in, Sin, 4in, 5in, 7 x 4in, 
15/6 each; Bin 22/6; 61in 18/8; 10in 30/-; 12in. Double cone 
8 or 15 ohm 35/-; 10 x 6in. 30/-; 8 x 5in. 21/, 
E.M.I. Double Cone 134 x Sin., 3 or 15 ohm models, 45/-. 
SPECIAL OFFER 8 ohm Blin 80 ohm 21in 21ía 
15/6 EACH 25 ohm, 6 x 4in; 35 ohm, Sin; 

TYPE 15 ohm, 10 x 21in. 7 x 4in. 
SPEAKER FRET Tygan various colours, 52in. wide, from 
10/- ft; 26ín, wide from 5/- ft. SAMPLES S.A.E. 
EXPANDED METAL Gold or Silver 12 x 12in., 6/-. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms General Purpose.. 19/6 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 85/ - 
LOW RESISTANCE HEADPHONES 3-5 ohms .... 35/ - 
DE LUXE PADDED STEREO PHONES 8 ohms.... 79/6 

MINETTE 
AMPLIFIER 
For all Record Players. 
A.C. Mains Transformer. ;a, 
Chassisl x 31 x 4in. : ate. 
High.h.Valves s ECL82, 
EZSO. Quality output 3 
ohm matching. Bargain offer complete with engraved control - 

and tested.12kmonth guume arrantteee.d 
tone oontroPó t 5/6 79 6 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

BARGAIN AM TUNER. Medium Wave. 
Transistor Superhet. Ferrite aerial, etc. 79/6 
BARGAIN 

ms, loins 
DErr 

editing andrepairs. 
PE SPLICER 

tth 3 blades. 17/6 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. 

[16 
Add 

sound musical highlights and sod effects to recordings. 

59 Will mix Microphone, records, tape and tuner / 
with separate controls into single output. 
BARGAIN TRANSISTOR FM -LW -MW TUNER: 10 semi 
conductors. Calibrated tuning dial. 9v. operation. FM89- 
108 Mots; MW 190-580 metres. LW 850- £14.13.6 
2000 metres. Size 21 x 8 x 51in. 

BARGAIN 8 WATT AMPLIFIER. 4 Transistor 69/6 Push -Pull Ready built, with volume control. 

40 -PAGE EAGLE CATALOGUE 5/- Post Free 

* RADIO BOOKS * (Postage 9d.) 
Practical Transistor Receivers 5/ - 
Practical Stereo Handbook 3/8 
Supersensitive Transistor Pocket Radio 3/8 
High Fidelity Speaker Enclosures and Plans 5/ - 
Radio Valve Guide, Books 1, 2, 3, or 4 ea. 5/- No. 5 ea 84/- 

Practical Radio Inside Ont 
Shortwave Transistor Receivers 5I - 
Transistor Communication Sets 61 - 
Modern Transistor Circuits for Beginners 7/6 
Sub -Miniature Transistor Receivers 5/ - 
Wireless World Radio Valve Data - 9/6 
At a glance valve equivalents 6/ - 
Valves, Transistors, Diodes equivalents manual 10/8 
How to receive Foreign T.V programmes on your set 
by simple modifications 5/- 

SANGAMO 3 inch SCALE METERS 
Various calibrations/movements, 500 Mieroamp; 45/- 
1 Milliamp; 50-0-50 Microamp, etc. S.A.E. for list. 

POCKET MOVING COIL MULTIMETER. A9/6 
0-1,000 AC./DC. ohms 0 to 100k, etc. 

9916 SUPERIOR MOVING COIL MULTIMETER 
0-2-500v.D.C. 20,000 ohme per volt, 0-1,000v. A.C. 
Ohms 0 to 6 meg. 50 Microamps (Full list Meters B.A.E.) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Black plastic cabinet, 20ft. lead and 
adaptors. For any radio, intercom, tape 

' recorder, etc. 3 to 15 ohms. PRICE 30/ - 
Size: 71 x 51 x Bin. POST 2/8 

RETURN OF POST DESPATCH Minimum Post and Packing charge 2/6. C.O.D. 5/' extra. Full list 1/-. CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 

Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) Buses 133, 68 passdoor. S.R. Stn. Selhurst Wei. 01-6884-1685 
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Goodmans 
Goodmans Loudspeakers Ltd. 
Axiom Works,, Wembley, Middlesex. Telephone: 01-9021200 

rPlease send me. FREE Goodmans High Fidelity Manual, which includes details of the TwinAxiette 8. 

I Name 

I Address 

L PW12 

r 

Fantastic Bargain Offer 

STEREOPHONIC 
KUBA 

ROYAL RADIOGRAM 
This radiogram ohasaia UTBwAeeered 

complete with oarefull loin. 
loudspeaker system, 
speakers, two 4m. Cone Tweeters 

and latest BSR 7eampl ké84 1 
ste phonic radiogram at 

rty hau normal price. 

4 wavebands-AMIFM-8 Pao 
keys control. 16 watts push. pull 

output-frequency 
response 30- 

20,000 cycles. EASY TO 

INSTALL, 
TECHNICAL arit 

EDGEREQUIRED. 

KUBA IMPERIAL 666 STEREOPHONIC 
HI-FI RADIOGRAM CHASSIS-complete 

with two 10in. x Sin. speakers and the latest 
BSR Mono/Stereo record changer-a complete 
radiogram at half normal price. 4 Waveband 
AM/FM chassis with the very latest printed cir- 
cuitry -7 push button controls, 10 watts total 
output. Only 491_ Gne. plus P. 1 P. 17/6. 
EASILY FITTED, NO TECHNICAL 
KNOWLEDGE NECESSARY. H.P. available 
£13.0.0 deposit phis 24 monthly payments 
40/8 (total H.P. £61.18.0). Send £13.17.6 
today. 

ó L £79.19.6. 
i - 

H.P. terme available. _, 

Deposit £20 and 24 

monthly Paym 
6216 (total H.Y. £96)of . - 

Send 
eer tree 0le ttoday 

or write 

Fog 

COUPON 

Nati 

CALLERS WELCOME I PLEASE SEND ME FREE ljETATL8 OF YOUR RANGE 
Name , 
Address 

100 CHASE SIDE, SOUTHGATE,; 
Dept. P1269, LONDON, N.14 

T_ELEPSONE PAL 8738/8666 

Become a 

COLOUR TELEVISION 
SERVICE ENGINEER 

by taking a 

COLOUR TELEVISION SERVICING 
CORRESPONDENCE COURSE 

with 

E. C. T. T. 

We specialise in Colour Television Training 
Practical Courses also held throughout the year 

Fees moderate Terms available 
e 

Write today for FREE information to: 
Electronic and Colour Television Training Ltd., 

Administrative Offices, 
45 Walton Road, 

East Molesey, 
Surrey. 

Telephone: 01-979-5553 
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Fig. 6: Hybrid f.e.t./bipolar circuit with ultra high input impe- 
dance. 

-the gate in Fig. 4. Tl is the aerial coupling 
transformer-which can also be arranged for 30051 
balanced input if required-and LI is the drain tuned 
circuit, with L2 providing some neutralising feed- 
back to the gate circuit. CIA and C1B are ganged. 

Figure 5 shows a p -channel f.e.t. in the depletion 
mode operating in a typical audio application-in 
the Baxandall tone control circuit in fact. The bass 
and treble controls are rigged in the conventional 
network for this kind of circuit, while the f.e.t. is 
biased by the 2.2kS1 resistor in its source circuit. The 
electrolytic performs the same duty as such a 
capacitor in the cathode circuit of a valved amplifier 
(that is, bypassing audio and preventing degenera- 
tive feedback). The gate circuit is returned to 
chassis through the series combination of R1, R2, 
R3 and R4. 

Finally, Fig. 6 shows a n -channel insulated -gate 
f.e.t. arranged to provide an extremely high input 
impedance-of 100,000 MSZ, fixed by the gate resis- 
tor RI-in conjuction with a p -n -p bipolar transistor 
for high gain, the base of this being d.c. coupled to 
the drain of the f.e.t. Gate biasing is handled by the 
potential divider R2 R3, while the 3.3kS1 resistor in 
the source circuit of the f.e.t. and the collector circuit 
of the bipolar transistor is the output load resistor. 
Incidentally the very high input impedance in this 
case is given by the nature of the f.e.t. which is a 
metal -oxide insulated -gate type. 

n 

CORRIGENDA 
FET VOM -APRIL ISSUE 

SW2 should have been listed in the components 
list as a 2 -pole 3 -way switch. 

SIMPLE SIGNAL GENERATOR 
AUGUST ISSUE 

D1 can be a BY100 or any other silicon rectifier 
with a minimum rating of 800V p.i.v. and 50mA. 

In the components list C7 should be listed as 
0.0047µF and not 0.0047pF. 

THREE TRANSISTOR RECEIVER 
AUGUST ISSUE 

The following corrections should be made to 
the components list (page 248) for the third 
receiver in the series "Three Simple Receivers for 
Beginners": 

Add R11 1142 and C8 10µF. 
R10 should be 10kÁ and C7 100pF (ceramic or 

silver mica) as on the circuit. 
The following amendments should be made to 

the above chassis layout (Fig. 8): 
The resistor connected between C6 +ve and 
point "d" is R9. C7 is omitted: it should be shown 
connected between the +ve end of D1 and the 
lug on IFT2. 

PRACTICAL ELECTRONICS 

Electronic Games to build for Christmas 
-Electronic Stockmarket 

-Flip-flop "heads or tails" 

Door Chime 
-Another printed board project. 

DECEMBER issue on sale NOW 

Practical Gift 
FOR A PRACTICAL MAN! 

AFULL-YEAR series of Practical Wireless issues delivered by post each 
month would be an ideal Christmas present. Why not give a subscription 

to a friend? He would certainly find the magazine just as interesting as you 
do and each issue would remind him of your good wishes. 

But don't think too long-Christmas is very close. Act now and send your friend's name and address, together 
with your own and a remittance to cover each subscription to: Subscription Manager, Practical Wireless (Dept. Z), 
Tower House, Southampton Street, London, W.C.2. We will despatch first copies to arrive in time for Christmas, 
and send an attractive Christmas greetings card in your name to announce each gift. i 
RATES (including postage) for one year (12 issues) United Kingdom and Overseas £2.2.0. 

To avoid disappointment, make sure of 
your own copy by placing a regular order NOW with your newsagent. 

x. w 
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PART 4-TRANSISTOR T.R.F. TUNER 
and RECORD PLAYER DECK 

WHEN the main need is reception of the 
stronger BBC transmissions, a t.r.f. tuner can 
give excellent results. Construction is much 

simpler than that of a superhet tuner, and the align- 
ment difficulties sometimes experienced with the 
superhet circuit are absent. 

The circuit diagram, shown in Fig. 1, has an AF117 
as r.f. amplifier, followed by a diode detector, both 
stages being tuned by the ganged capacitor VC1/ 
VC2. This provides medium wave coverage. It was 
decided not to incorporate full long waveband 
coverage, but by switching in capacitors Cl and C5 
a small band around 1,500 metres can be tuned. 

o 
B 

TC1 

50pF Tro 

m:1500m 1' 

Sia 22000pF °/0 

ri- vC1 

R2 
22kÁ 

R1 

100kcl 

VR1 
25kfl 

Tr1 

AF117 

C3 
0.5uF 

8 

9 

a-. 

Fig. 1: Circuit of the t.r.f. tuner unit. 

This method avoids the necessity of coil changing. 
VR1 is the r.f. gain control, which is useful to 

avoid overloading if strong signals are present. 
Optional aerial terminals are provided to help obtain 
the best results with a variety of aerials. 

Terminal "A" is used for a short extending teles- 
copic aerial, or a short indoor wire. Terminal "B" 
is better for a somewhat longer aerial, such as a short 
outdoor wire, or an indoor aerial perhaps 15ft. or 
more in length. TC1 is adjusted for optimum results. 

Terminal "C" is used for a longer aerial, or when 
maximum selectivity is needed. In all cases a good 
earth system improves reception, but is not essential. 

Audio output is taken 
from detector diode D 1. 
When the tuner is used 

025uF with the amplifier des- 
cribed earlier, the ampli- 
fier volume control func- 
tions as the diode load. 

R3 

C4 2.2kII 
-ve 

D1 
0A70 

output 

C6 
0o1uF 

+ve 

Should the tuner be used 
with other equipment, in 
which no such load is 
present, then a 5.6kfZ 
resistor should be con- 
nected across C6. 

The tuner may of 
course be used with other 
amplifiers than the one 
mentioned earlier. It will 
also give excellent recep- 
tion, used alone with 
medium or high impe- 
dance headphones. It 
would then run from a 
4.5 or 6V battery. Current 
is otherwise drawn from 
the amplifier. 
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Chassis, etc 
As only a very small chassis is needed, this was 

made from a 7 X 3in. "Universal Chassis" runner. A 
90 -degree section is cut from each chassis flange l8in. 
from the end. The runner can then be bent to make 
a chassis 4,in. wide, l+in. high, and 3in. deep. This 
can be fitted into the cabinet specified in the com- 
ponents list, the chassis being cut away slightly at the 
front bottom corners, to clear the case flange. 

Components are wired up as shown in Fig. 2. The 
coil canisters are used as screens, the lids being held 
to the chassis by the coils and a 6BA bolt with tag, 
which provides the "MC" or chassis points. Other 
leads pass down through holes in the chassis. When 
this wiring has been completed, the cans are screwed 
on over the coils. 

A tag strip supports TC1, and provides tags A, B 
and C on which the aerial lead can be clipped. 

VC1/VC2 and Alignment 
If dimensions are to be as given, VC1/VC2 should 

be as small as possible. That specified in the corn - 

yellow 
coil 
(L2) 

-ve 

mw./1500m 
switch 

B earth A C 

tuning 

ponents list is easily obtained, and has an integral 
ball drive. The drive is not essential, or could be 
added to a capacitor without drive. A maximum 
capacity of 300 to 500pF for each section will be 
satisfactory. 

It was found that no trimmers were necessary, but 
should the tuning capacitor have trimmers, adjust 
them at the high frequency end of the m.w. band, 
for optimum performance. 

With the circuit as in Fig. 1, place the switch in 
the 1500m position, set VC1/VC2 nearly fully 
closed, and adjust the coil cores from the underside 
of the chassis to tune in the BBC transmission. Then 
switch to medium waves, and if necessary make a 
compromise adjustment of the cores, for best recep- 
tion around 400-500 metres. 

As the second coil is loaded by the diode, losses 
of efficiency from slight mis -alignment are small. 
Should it become necessary to experiment with the 
tuned circuits 50pF trimmers should be fitted across 
VC1/VC2. Trim for best results with the tuning gang 
nearly fully open, and adjust the coil cores on 
medium waves for best results around 400-500m. 
Connect a 500pF or similar pre-set capacitor in 

parallel with Cl and C5, 
and adjust these pre-sets 
for best reception at 
1500m. It is also possible 
to use the coupling wind- 
ing on the second coil to 
feed the diode. This in- 
creases selectivity. 

M.C.=connected to chassis 

r.f. gain 

Fig. 2: Above -chassis layout. Fig. 3: Under -chassis layout. 

a.f. +ve 
R3 output 

Under the 
Chassis 

Most items are sup- 
ported by a tagstrip as 
can be seen in Fig. 3. 
Transistor leads E (emit- 
ter), B (base), S (screen) 
and C (collector) are 
soldered to tags, and 
identified by the extra 
space between S and C 
wires. 

For use with the ampli- 
fier described, take a flex- 
ible lead from R3. This 
is fitted with a plug to 
insert in the amplifier 
socket providing the bat- 
tery negative supply. 

The positive or chassis 
return circuit is completed 
by the outer brading of 
a co -axial lead, the inner 
lead carrying the audio 
frequency output, from the 
junction of DI and C6. 

With leads provided in 
this way, it is only neces- 
sary to plug in the co- 
axial connector and nega- 
tive plug. 

If m.w. coverage only is 
required, omit the switch, 
also Cl and C5. 

591 



THE RECORD PLAYER 
This is battery operated, and intended for use with 

the "Pyramid" amplifier, or other transistor ampli- 
fiers of similar type. The turntable unit has a 9 volt 
motor and a PP9 battery gives long service. It has a 
2 -speed auto-stop mechanism, for 33 and 45 r.p.m. 
records, with a crystal pick-up. 

For record playing with the "Pyramid" amplifier, 
it is only necessary to unplug the radio tuner or other 
equipment, and plug in a co -axial connector from 
the player. 

Case 
This is of a simple type, constructed as shown in 

Fig. 4. Top and bottom consist of a 7 X loin. piece 
of hardboard. Front, sides and back are Bin. thick 
wood, sawn from 3in. wide boards. The lengths of 
these pieces would have to be changed slightly if the 
wood is not of this thickness. 

A piece of cardboard or paper is cut with scissors 
to clear the motor mechanism, and used to mark 
the hardboard for sawing. All items are secured 
together with adhesive and panel pins, the hinged 
back being omitted. 

When the adhesive is dry, edges and corners are 

k components list 

RECORD PLAYER UNIT 
9V 33/45 r.p.m. turntable unit with crystal pickup; 
270kû 4 -watt resistor; 2000pF disc ceramic capacitor; 
tagstrip, coaxial lead and plug. 

Case: Top-hardboard 10 x Tin. 
Bottom-hardboard 10 x7in. 
Front -7 x3in. 
Sides (2)-96 x3in. }All ¡in. wood 
Back -64 3in. J 
Hinges, etc. 

T.R.F. TUNER UNIT 
Resistors: all 10%14 -watt 

R1 100k12 R3 2.2kû 
R2 22kû 

Capacitors: 
Cl 2000pF 2% C4 0.25µF 
C2 0.01µF C5 2000pF 2% 
C3 0.5µF C6 0.01µF 
TC1 50pF pre-set 
VC1 /VC2 Jackson 02 twin 365pF slow-motion, or 

similar 

Semiconductors: 
Tr1 AF117 
D1 0A70 or similar 

Miscellaneous: 
VR1 25kû linear pot. Universal chassis single runner 
7x3in. (Home Radio). Cabinet: Dinkicase4 x6 x4in. 
(Electroniques). Coils: Blue and Yellow, Range 2, 
miniature transistor type (Denco). Knobs, tagstrips, 
2 -pole 2 -way switch, etc. 

smoothed with a glasspaper block. Two small strips 
of wood keep the battery in place. Corner battens 
may be fitted at each corner to reinforce the cabinet. 

Top 7x10" 

Aperture for 
turntable unit 

Bottom 
7"x 10" 

Side 
9%x 3" 

Front 
7"x3 

Space for 
battery 

Hinges Fastening 
Hinged back 61/4x3" 

Fig. 4 (above): Case construction details 

Fig. 5 (below): Motor and pickup connections 

plug to amplifier 

pick-up 

.....:............. '~-O 
2000pF 

auto -switch 

External Finish 

to battery 

The case is covered with one of the self-adhesive 
materials which can be obtained in many colours. 
All dust must be wiped off first. The case is placed 
upside down on a piece of material large enough to 
cover the front and sides also, with some overlap on 
to the bottom. It can then be cut to fit the corners, 
and the bottom is covered with a separate piece. 
The material is turned over inside the rear edges of 
the top, bottom and sides at the back. 

The material is cut to suit the motor opening. The 
back is similarly covered, and fitted with two mini- 
ature hinges and a catch. It should be checked for 
size first, as it needs to be slightly under the dimen- 
sions given, to allow for the material. 

Other finishes would be satisfactory, including 
bronze or other coloured "hammer finish" paint, 
which results in a metallic appearance. 

Various ready-made record player cabinets are 
available, and often have a suitcase -type lid, which 
closes over the turntable. This type of cabinet is usu- 
ally constructed by making a box deep enough for 
both lid and bottom. It is afterwards sawn round to 
produce the lid. Bottom and lid are finished off 
separately, and a panel for the motor is cut to fit 

-continued on page 622 
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SUPPLEMENT 
No. 3 - SERVICING, TEST EQUIPMENT, WORKSHOP PRACTICE 

N the previous sections of this supplement we have I considered the standard and parameters of audio 
equipment, and discussed some of the theory from 

which these figures may be derived. To conclude this 
brief look at the audio field we must outline a few of the 
tests that may be carried out to prove the validity of 
those figures. Audio in general, high fidelity in parti- 
cular, is a very subjective art. Ultimately, much depends 
on the judgement of our own ears. But instruments can 
narrow the field of investigation for us, and will often 
reveal subtle factors of deviation which our ears refuse 
to distinguish, or to which our hearing has become 
accustomed. The aim, then, is objectivity. 

Equally important, in practice, is the matter of 
impedance matching, avoidance of poor joints and 
hum loops, and correct siting of the ancillary parts of 
the equipment. The room or space in which a recording 
is made, and that place where the result will be repro- 
duced, affects the sound we shall hear, and our relation- 
ship with the microphone or loudspeaker system and 
the acoustics of the room have all to be taken into 
account. 

In fact, both the subjective and the objective assess- 
ment of audio equipment have to be made together, 
and we shall endeavour, in this section, to treat both 
aspects in a practical manner, as the relevant points 
arise. 

Microphones 
Beginning at the input end of the audio chain, it is 

necessary to consider the type (and number) of micro- 
phones, the siting -in accordance with room acoustics 
and the type of signal we are going to record-and the 
matching to the following links of the chain. 

Types of microphone were dealt with fairly compre- 
hensively in the section on transducers. Comparative 
sensitivities and outputs have been covered and some 
idea of how the standards are derived was also touched 
upon. It should be stressed, however, that choice of 
microphone depends as much on the signal expected 
and the room acoustics as on "cold-blooded" efficiency. 
The ribbon microphone is perhaps the most versatile 
in the hands of an experienced user (an unfortunate 
phrase, for the last thing one wants to do is to handle a 
ribbon mike while recording!). It is not the most 
sensitive, but its extended upper frequency range, good 
response characteristics and selective polar diagram 
allow careful siting to produce good results, where 
other units, although having greater output voltages for 
the same sound pressure applied to them, will not be so 
selective, nor have such a good signal-to-noise ratio. 

The use of an inbuilt transformer to raise the very 
low impedance of the ribbon unit to a line impedance 

suitable for matching to a preamplifier also enables us 
to get sufficient sensitivity to load most high fidelity 
input stages. But the impedance is still low enough for 
long lines to be used without the danger of hum pickup 
or the attenuation of the high frequencies by the self - 
capacity of the cable. For this purpose, a balanced type 
of connection is often used. 

High quality cable is needed for a balanced input, to 
avoid cable noise with movement, due to the changing 
capacity which causes temporary imbalance. As with a I l 
balanced systems (and this includes the 300 -ohm type of 
aerial feeder for f.m. radio inputs), preservation of 
balance is vital. Any cable damage will lead to hum and 
other noise level increase, and poor joints are even more 
intolerable than with single -screened systems. 

The microphone can be regarded as a type of genera- 
tor with a reactive shunt and series element. As low 
impedance devices, such as ribbon and moving coil 
microphones, will generally match into a pre -amplifier 
with greater source impedance, most of the signal 
generated will be fed to the preamp. The safeguard 
against noise is partly built-in by this factor. Where a 
microphone has a fairly level frequency response, ex- 
tending well into the higher regions, sharp peaks will 
not be troublesome and the problems of acoustic feed- 
back are lessened. Add to this the polar diagram advan- 
tage of the ribbon microphone, which allows siting 
with a preference for the signal and exclusion of un- 
wanted sounds such as reflections and we can see why 
the reduction in sensitivity is easily offset by an im- 
provement in acoustical efficiency. The improvement 
can, in practice, be too great! Where a ribbon unit is 
sited too close to the sound source, some bass attenua- 
tion may be required. Speakers who like to kiss the 
microphone should not use ribbon units. 

Moving coil microphones are extremely versatile, 
more robust, and often give a higher output. They are 
the largest branch of the microphone family, and range 
over a wide price. By careful arrangement of the 
mounting and housing, a favourable response curve 
and polar diagram can be obtained. 

Where more than one microphone is used, either as a 
stereo input set-up or as a combined mono input to a 
mixer and preamplifier, care must be taken to ensure 
that the two units are in phase. Normally, the polarity 
of microphones will be marked, or the connections 
arranged so that leads cannnot be crossed. Where this 
is not the case, or where some doubt arises through the 
use of dissimilar units, some experiment will be needed. 
The cancellation effects of out -of -phase connection 
will give rise to some quite unmistakable distortions, 
especially when the two units are sited at equal distance 
from the sound source. 

593 



Stereo siting can be either "co -incident" with the 
microphones placed close together, usually one above 
the other, and angled outwards to cover the sound field, 
or widely spaced to give a broad coverage. Each system 
has s its advantages: 

Reflected sounds can be troublesome, and a very 
"live" acoustic needs great care with microphone siting. 
Some "damping" can help-even a coat hung over a 
chair may reduce the unwanted reflection sufficiently 
to enable good recordings to be made! Room furnish- 
ings can be re -arranged, doors and windows opened to 
break up the reflecting areas-so long as this does not 
of itself introduce unwanted noise. A microphone in 
the centre of a flat table is often a failure. Even the 
most careful padding of the table top will not reduce the 
reflections, and the solution may be to raise the micro- 
phone or site it nearer a corner. It is in such small 
matters that the difference between success and 
failure lies. 

Room acoustics will have less effect if the micro- 
phone is near the sound source. This seems obvious, but 
is too often disregarded when a wide sound source is 
to be captured. Some reverberation may be helpful to 
obtain "presence", and more than one microphone can 
be used; one sited to get the best direct sound, the 
other shielded as much as possible from the direct 
sound, and arranged to pick up the reverberations. 

Ceramic and crystal units (piezo-electric), are general 
with cheaper audio systems, not usually employed when 
high fidelity is the aim. This is not to say that good 
quality piezo-electric devices are non-existent. But, 
generally, the attraction is cheapness, and some 
precaution is necessary to obtain the best results. 

These are high impedance devices, thus limiting the 
length of connecting lead. The equivalent circuit is a 
voltage source in series with a capacitor. This works 
into an essentially resistive load, fairly high, but seldom 
as high as the microphone. As the capacitive element 
has a high reactance at low frequencies, any resistive 
damping at the input of the preamplifier will result in 
bass loss. This means that high impedance matching is 
necessary, and the possibility of hum and noise pickup 
is a further limitation. 

Exact tests are beyond the scope of all but the best 
laboratories. Comparison tests and that prime tool - 

ß= OFFSET ANGLE 

L 

experience -are the standby of the average workshop. 
Servicing should be limited to the checking of con- 

tinuity and inter -connections. A low resistance reading 
will be obtained with ribbon and moving coil units, and 
a faint crackle will be heard as the ohmmeter is con- 
nected. Crystal units will register an open -circuit, but 
as the connection is made and broken, again, a faint 
click should be audible. 

Most common cause of faults is cable breakage, and 
this will nearly always be at the point of greatest 
flexing-where the cable enters plug or microphone, or 
is twisted and clamped within the housing. 

Gramophone Pickups 
Some of the most precise test and adjustment proce- 

dures in audio work centre about the gramophone 
pickup. With stylus playing weights down to a couple of 
grams and stylus tip radii less than 0.0007in., some 
delicate setting up may be needed to get the best 
possible reproduction. We are not so much concerned 
here with the pickup cartridge, but with the combination 
of cartridge and arm and their relationship to the disc. 

Figure 1 shows the sort of calculation that has to be 
made, for example, when mounting a pickup arm on a 
motor board. This precision is needed to take care of 
tracking angle, offset angle and sidethrust. 

Because the cutting stylus is chisel shaped and tracks 
in a parallel fashion across the disc when this is being 
made, some attempt is needed to encourage the repro- 
ducing stylus to follow the same path. There have, in 
fact, been a few mechanisms based on diametric 
rather than pivoted movement, but mechanical con- 
siderations other than pure direction of stylus move- 
ment have offset any advantage that may have been 
gained. To achieve optimum results, a pivoted arm of 
infinite length would be needed. The longer the arm, 
the less the tracking error, but again, other considera- 
tions intervene. The angle of the plane of stylus vibra- 
tion relative to the groove varies and second harmonic 
distortion is generated. Offsetting the head in relation 
to the plane of the arm reduces the "angle -of -attack" 
and the distortion. Allowing the tracking curve to 
"overhang" the centre of the disc reduces the distortion 
still further. 

Distortion is inversely proportional to linear groove 

THREAD 1YD. 
MINIMUM 

PICK UP THREAD 
TURNTABLE I/16"CLEARANCE 

SCALE PAN WITH 
WEIGHTS 

Pig. 1: Pick-up arm constants-horizontal plane. 
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RECORD SURFACE 

y STYLUS 

velocity. A greater angle error on the outer grooves 
than the inner grooves of a disc can be tolerated. Some 
compromise is required. Distortion tends to be greatest 
at the lower reproducing speeds nearer the centre of 
the record: this is unfortunately the section of the 
recording. likely to contain the greatest amplitude 
variations, musical climaxes, etc., and the offset angle 
for minimum tracking error may not be the best for 
minimum distortion. 

Referring to Fig. 1, the formulae for overhang, D, 
and offset angle, ß, are as follows: 

r12 

D= L(4(1+1)2 rl) inches 
r2 r2 

ri(1-F-ri) 
r ß= I, 2 r radians 

L( 4(1 -Fri) +l) 
r2 r2 

where L is the arm length from pedestal pivot to stylus 
point, ri the radius of the innermost groove and r2 of 
the outer groove. The offset angle ß is in radians. In the 
example given, the arm length of Min. and offset angle 
of 242 degrees gives an overhang of O.56in. and a total 
distortion figure of below 2 per cent. 

To aid mounting of arms, pivot -to -spindle length 
is often worked out by the arm manufacturer and stated 
in his specifications. Templates are frequently provided 
and should always be adhered to where available. If 
the cartridge to be fitted substantially alters the stylus 
point position from the type recommended by the arm 
supplier, some compensation will be needed. Pivot -to - 
stylus dimension is the most important single factor in 
pickup -arm mounting. Some adjustment of cartridge 
position is often provided. 

5 TRUE VERTICAL 

DEFLECTION 
ANGLE OF 

1 PIVOT BEARING 

MOVING MAGNET 

Fig. 3: Pick-up constants-vertical plane. 

Adjustment of sidethrust and of stylus angle will 
also be found. A force tending to push the pickup 
toward the spindle exists and the stylus will bear more 
heavily on the inner wall of the groove, producing dis- 
tortion especially on stereo recordings. High compli- 
ance cartridges require more compensation, and a 
weighted pivot, thread and weight or magnetic system 
will be employed to compensate for the varying forces. 
Stylus angle has now been standardised at 15 degrees, 
as shown in Fig 3, and where adjustment is provided 
this rake should be maintained in the playing position. 
For this to be accurate, the level of the arm must also 
be checked, so that it is horizontal in the playing 
position. The tendency of the pick-up arm to "skate" 
inwards expressed in a formula, F = 300w Tan a 
(dynes), where w is the playing weight in grams and a 
the angle from tangency. Without going too deeply 
into the geometry of the system, we can see that an 
increase in playing weight may be called for unless 
some anti -skating device is used. Increased in playing 
weight results in rapid groove deformation and loss of 
high frequencies, which may be "rubbed off" even at 
the first playing. 

Friction due to the back bearing is another factor to 

be taken into account. It may not have any compensat- 
ing adjustment, but during service every effort should 
be made to reduce its effect. To measure this friction, 
a set-up such as in Fig. 2 may be needed, with thin 
thread suspending the head so that the stylus just fails 
to contact the disc. Then the second thread runs from 
pickup, over the pulley to the scale pan; the head is 
tapped gently until it starts to move in its normal 
direction. The amount of weight needed to start it 
moving back toward the outer edge is approximately 
equal to the amount of extra playing weight needed 
to compensate for back friction. 

Some arms are balanced on blade edge, some on 
needle point, some "float" in gimbals, some are 
clamped in ball -bearing races: all have arguments in 
their favour. All can be adjusted by the user to achieve 
a point of balance, and with the aid of a simple stylus 
pressure gauge, the actual force can be measured. To 
balance, simply ensure horizontal mounting with a 
spirit lever. Then turn the weight adjustment on the 
arm to zero, disconnect or remove the bias corrector, 
with the power off, switch to Play and set the lowering 
device to free the pickup arm. Then adjust the, back 
weight until the arm is just hovering horizontally and 
can be gently pushed inward from the edge of the disc 
without seesawing. Clamp the weight, reset the com- 
pensator and set the weight adjustment to that recom- 
mended for the cartridge in use. When in doubt, err on 
the slightly heavy side: more damage to disc and stylus 
is done by a light loading, with the high compliance 
cartridges currently in use, 'than by over -balancing the 
playing weight. 

Pickup arm raising and lowering devices can now be 
fitted independently, and there are one or two good ones 
to choose from. Whatever type is fitted should allow a 
dropping movement independent of the operator, whose 
action only "triggers off" the lowering device. 

As important as the adjustments for correct weight 
and forces is the necessity to keep your records scrupu- 
lously clean. Dusty and sticky deposits in the disc 
groove, even the inherent dust that develops when the 
stylus first plays a new disc, can give much the same 
symptoms as mistracking-a high frequency distortion. 
Unfortunately, a damaged record may have the same 
symptoms. The clue is that increase of playing weight 
temporarily will cure the "dirt" problem but make no 
improvement to the gritty sound of a damaged record. 
The stylus itself can be cleaned with a drop of alcohol, 
taking care with this as some kinds of cleaner are 
solvents for the adhesive that secures the jewelled point. 

The disc itself can be cleaned with a preener, a 
dustbug that tracks in front of the stylus, or the use of 
an antistatic cloth. An antistatic turntable mat is a. great 
help in the exclusion of dust, and careful record storage 
will complete the necessary precautions. Discs should be 
in dustproof containers, such as polythene sleeves 
turned 90 degrees within cardboard sleeves, stacked 
upright and supported lightly, not flat and under 
pressure. 

Radio Tuners 
From the audio point of view, these can be regarded 

as a plain signal source, and the guiding parameters are 
those relating to radio receivers. British Standards 
B.S.4054:1966 can be used as a criterion, and the 
American equivalent IHFM-T-100 is all that is needed 
as a secondary reference. Factors to be regarded are 
harmonic distortion, signal-to-noise ratio and the 
rejection figure for exclusion of weaker stations, where 
f.m. signals are being received. As high fidelity is our 
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guide word, we shall not regard a.m. tuners as more 
than an unavoidable extra! 

The tuning range should include the specified bands, 
87.5-108Mc/s for v.h.f., which includes shipping, 
police and aero services. Actual broadcasts are confined 
to 88.1-97.1 Mc/s. For a.m. purposes the wavebands 
to be covered should be Long: 2,000-1,053 metres 
(150)-285kc/s, Medium: 571=187 metres (525-1,605kc/s) 
and Short: 50-11.5 metres (6-26Mc/s). There will be 
units that offer restricted coverage; others that have 
press -button selection of a limited number of stations. 
Choice will depend on one's listening tastes. Other 
factors may be more important than an extended range. 
If this is the prime factor, then a communications 

. receiver will be more suitable than the average tuner- 
though very high quality exceptions exist, at a price! 

Tuner sensitivity is expressed in microvolts at aerial 
input to produce the rated output (in the case of f.m. 
tuners, for the degree of "quieting"), and at a specified 
signal-to-noise ratio. American standards give a 30dB 
figure for the latter, and British standards are more 
exacting at 40dB. For stereo purposes, considerably 
more sensitivity is required, as we have already seen. 
Care must be taken when choosing or testing to allow 
for future development if one is operating in an area 
still served only by the mono signal. Pilot tone rejection 
is another factor that can trap the unwary, especially 
where the aim is tape recording. Additional 19 and 
38kc/s filters may prove to be required. 

Such filters can affect the frequency response ad- 
versely, and this must be taken into account when 
checking this specification, which is one of the 
"quality" factors of f.m. tuner performance. In theory 
it should be possible to obtain a frequency response 
from zero to well above the audio range, with plus or 
minus one or two decibel variation over the whole band. 
In practice, de -emphasis reduces the limits, and pilot 
tone considerations will further cut down response, so 
that a figure of 15kc/s may be regarded as adequate. 

Automatic frequency control circuits vary between 
the token and the sophisticated, and testing has to take 
into account the drift to be expected over a period of 
use. In some designs it is necessary to render these 
circuits inoperative while carrying out preliminary 
alignment. 

Because a wide pass -band is used, and peaking of 
intermediate frequency stages of the f.m. tuner is not 
possible, there is generally some reluctance to attempt 
re -alignment. Although this may be advisable unless the 
circuits are known to be badly out of tune, nevertheless, 
there is no mystique about f.m. tuner alignment, only 
the need for greater care. To be absolutely accurate, 
one should use a wobbulator (frequency modulated 
signal generator) and oscilloscope, but much can be 
accomplished with an a.m. signal generator covering 
the appropriate frequency band, a meter, and know- 
ledge of the circuitry. 

The usual procedure is to detune the final winding of 
the U. transformer chain, secondary of the pre -detector 
stage, and connect a meter across the detector load. 
The exact point of connection depends on the type of 
discriminator circuit. This can be either a balanced or 
unbalanced ratio detector or the popular Foster -Seeley 
configuration. An amplitude limiter circuit will almost 
certainly precede the detector and care must be taken 
to keep the generator input as low as possible to avoid 
limiting and misleading Megger indications-i.e. flat- 
tened "peaks". Peaking the i.f. stages too sharply will 
impair the h.f. response, and some detuning may help 
if trials are being made. 

A good "rough test" of response curve symmetry 
can be made by slowly swinging the tuning through a 
fairly strong station, with the a.f.c. disconnected or 
switched "off". When on tune, the signal should be 
clear and the indicator at peak; at either side there 
should be a lower level but undistorted area and then a 
distorted area, usually quite sharp, where the signal is 
being rectified on the non-linear portion of the dis- 
criminator curve. Asymmetry indicates the need for 
re -alignment: too small a clear area indicates the need 
for some detuning or damping. 

When aligning the r.f. end of the tuner, always 
check sensitivity at both ends of the f.m. band. This is a 
prime failing with some cheap tuners, and little can be 
done to improve them. The actual transmissions can be 
used for these tests, provided the i.f. stages have been 
aligned satisfactorily. Again, some reduction of signal 
may be needed in areas of high signal strength to avoid 
the masking of the limiting action, which is one of the 
fundamental advantages of f.m. reception in excluding 
amplitude variations, and much interference. 

Alignment with "scope and wobbulator" is more 
satisfactory as the response curved can be viewed and 
the immediate effect of any adjustment can be seen. 

Amplifiers 
The audio amplifier is the heart of the system and 

requires the most stringent testing. Various parameters, 
specifications, input and output matching and some 
kinds of distortion have been described. 

Frequency response and the overall gain characteristic 
is the first consideration. Unless the response is flat 
within specified limits and extends over the audio band, 
with correct "slope" at the ends of the curve, there is 

(a) (b) (c) 

(d) (e) (f) 
Fig. 4: Square -wave testing of amplifier: (a) square -wave 
input, (b) low frequency loss, (c) low -frequency boosted, 
(d) high frequency roll -off, (e) high frequency boosting 
causes ringing, (f) low -frequency phase shift. 

no point in making further tests. But in this respect it 
must be remembered that we are concerned now with 
the basic amplifier and not the equalised and corrected 
preamplifier circuits. As we saw in previous sections, the 
amplifier must correct for non -linearity in the signal 
presented to it. We must also be able to test this 
correction, to ensure that a normal signal from a trans- 
ducer will come out at the other end as a "flat" output. 
Tone controls are another matter, and should be treated 
separately, after the tests for true frequency response are 
made. 

First step is to check the specifications. Although the 
audio spectrum may be considered to extend from 
20c/s to 20kc/s, not all amplifiers have a sensibly flat 
response as ambitious as this. Some are deliberately 
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limited in the interests of stability and noise reduction, 
especially in the case of some less expensive transistor- 
ised units. 

Frequency response is measured in decibels, giving 
the relative gain to a standard output for a standard 
input at a set frequency. This should be stated in the 
specifications; where it is not, take the rated output as 
the standard, and the test frequency as 1 kcís, with the 
specified input as that for the unequalised input of the 
amplifier-usually the "auxiliary", "radio", "diode" 
or "tuner" input. Tone controls should be in the "flat" 
position, scratch, rumble and noise filters set so that no 
compensation is introduced and loudness controls out 
of circuit. Gain controls are set at maximum for all tests 
unless otherwise specified. 

With stereo amplifiers, balance controls which are 
intended to have a frequency "roll -off", should be in 
the null position for response tests. Remember that 
balance controls will normally introduce an earlier 
roll -off at the top end of the frequency spectrum than 
would be indicated for monophonic amplifiers. 

Tests are made with a measured input from an audio 
generator, the output of the amplifier being monitored 
by an output meter and, if possible, an oscilloscope 
across a load resistor equivalent to the rated load of the 
loudspeaker. The output meter can be a direct reading 
type of instrument, or a simple a.c. meter whose voltage 
reading can be converted to power by a normal Ohm's 
law formula, i.e. Power=V2/R. The resistor should be 
non -inductive. 

For preliminary tests, the loudspeaker can be left in 
circuit. A signal is injected to produce a 1 -watt output at 
lkc/s and the dB reading noted. Further signals may 
now be injected at spot frequencies over the specified 
range and variations from the noted standard can be 
tabulated, or entered on a graph to give a "picture" of 
the frequency response. Remember, this is a frequency 
response test and not a power res- 

3 ponse, so the input level must be 
adjusted to keep the output below 
any level which may result in dis- 
tortion, hence the 1 -watt preliminary 
standard. If in doubt, make a further 
set of readings to produce a lower 
output and compare the two sets. 

Frequency response should be 
smooth. Peaks may indicate insta- 
bility-although some amplifiers 
have a deliberate peak at around 
2kc/s. 

Square wave testing, where a 
suitable signal generator and an 
oscilloscope are available, is a quick 
and effective way of revealing the 
frequency response defects in an 
amplifier. A theoretical square wave 
has zero rise time and will look like 
Fig. 4. In practice, this is never 
achieved; there must be a finite time 
from the instant of the rise com- 
mencing and the reaching of peak. 
output. Bandwith limitation accen- 
tuates this "slope". The relationship 
between the high frequency limit and 
rise time will be found from the 

0.35 
equation: f = - where f is the 

tr 
frequency at which the top end of 
the band has rolled off by 3dB and 

tr is the rise time. A really good oscilloscope is needed 
to show the true square wave from a high fidelity 
amplifier, and its horizontal axis should be calibrated 
in time. Wide -band d.c. scopes are most useful in this 
application. 

Figure 4 also shows the various distortions of the 
square wave that will be produced by defects in the 
amplifier. They may be regarded as clues rather than 
proofs, and can greatly speed investigations. 

We mentioned earlier the need for correct assessment 
of the equalised preamplifier when testing response 
curves the equipment as a whole. The principal correc- 
tion to be noted is that for gramophone cartridge inputs. 
In these days of high-grade ceramic cartridges, and 
quite inexpensive magnetic types, it is not at all unusual 
to find amplifiers with switched correction for different 
types of curve. The curve shown in Fig. 5 is the RIAA 
recording curve which is the American standard. If we 
assume that a record amplifier has been designed to 
give a signal at the constant -velocity record head, and a 
uniform signal is applied to this amplifier, with the curve 
shown, the resulting groove will have constant ampli- 
tudes up to 500c/s, limiting the groove swing at low 
frequencies. Constant -velocity mode is used from 500 to 
2120c/s, with the groove swing decreasing as the 
frequency rises. Above 2120c/s the constant -amplitude 
mode is again used to allow the high frequencies to 
overcome record noise. 

Use of this recording curve for a constant -velocity 
cartridge requires a compensating curve as in Fig. 5 
in the playback amplifier to produce a level response. 
To check this, an equipment setup as in Fig. 6 is 
used. First the output from the signal generator is fed to 
the "flat" input-the auxiliary socket-and then an 
attenuated input fed to the phono socket. Both signal 
and earth return leads are switched to avoid hum loops. 
With the switch at Aux., feed in a 30c/s input and turn 
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Fig. 5: RIAA recording -playback curve. 
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up the gain to distortion point, then back off slightly 
and note the output meter reading. Feed a lkc/s signal 
to the pickup input and set the generator input for an 
output reading 20dB or so below the previous reading 
and take this as the OdB level. Make other measure- 
ments relative to this figure. A Curve similar to Fig. 5 
should be produced. 

Constant -amplitude cartridges may be used, and these 
match, in theory, into the linear input. But the 
equivalent circuit of such a cartridge is a voltage source 
in series with a resistor, as we have already seen. Losses 
at low frequencies are determined by the load resistor. 
A load impedance of a couple of megohms may be 
needed to prevent loss of bass. In such cases, a network 
such as that shown in Fig. 7 may be required to match a 
constant -amplitude device into a constant velocity, i.e. 
corrected phono -input. The roll -off of the preamplifier 
will approximately cancel the high -frequency boost 
given by the network. At the lower end, the curve 
equalises the output from the cartridge. The dummy 
load resistor, R2, can be chosen to produce the required 
output to match the sensitivity of the preamplifier. 

r 

i 
V 

Fig. 7: Matching network for constant amplitude cartridge into 
pre -amp with constant velocity equalisation. 

C2 500pF 

C1 I000pF 

Distortion 
Measurement of distortion in amplifiers is a highly 

sophisticated task, requiring quite expensive instruments. 
But much can be done with normal bench apparatus 
and a knowledge of the conditions. Regarding first 
non-linear distortion, such as harmonic and inter - 
modulation distortion, we can sum up the conditions by 
producing a transfer characteristic for the amplifier, 
as in Fig. 8. This shows the resultant waveform of two 
applied sinewaves. In practice, of course, the amplifier 
seldom handles pure sinewaves, but carries intelligence 
which is a combination of many sinewaves, with their 
sum and difference effects. These last are the inter - 
modulation products, and are accentuated by any non - 
linearity in the amplifier's response. By applying two 
sinewaves and measuring the intermodulation, some 
idea of the amplifier linearity is gained. This is a recog- 
nised laboratory method. 

The effect of harmonic distortion varies as the 
proportions of the harmonics differ. Harmonics up to 
and including the sixth are not discordant in small 
quantities, but above this, especially the 7th, 9th, 11th, 
13th, 14th, 17th, 18th and 19th harmonics, severe 
dissonances occur with even quite small amplitudes of 
the unwanted frequency. This is why a relationship 
between bandwidth and distortion is needed, to 
demonstrate which order of harmonics is causing the 
distortion. Overall harmonic distortion figures alone 
can be misleading. For example: with a 15kc/s band- 
width, harmonic distortion of 0.8 % will be just notice- 
able. As much as 1.5 % could be tolerated by most 
people, but 2 % or more would probably be objection- 

able. If we now restrict the bandwidth of the amplifier to 
3.75kc/s, as would be done by a speech/music switch 
selecting "speech", the figures alter. drastically. Har- 
monic distortion can rise to 1.2 % before it becomes 
perceptible, is still tolerable well over 5 % and only 
becomes really objectionable at 12 % or more. Hence 
the compression methods employed when relaying 
telephone conversations. 

VOUT 

SINEWAVES 
INPUT 

VIN 

OUTPUT 
WAVEFORMS 

Fig. 8: Transfer characteristic of a typical amplifier, showing 
effect of intermodulation distortion. 

At a point on the bandwidth/distortion relationship 
curve, intermodulation distortion becomes more un- 
pleasant. This is principally because the intermodulation 
products are not harmonically related to the original 
signal. The frequencies produce continuing discords. 
The ear is itself non-linear and dissonant frequency 
components produce violent effects on the hearing as 
volume increases. But volume alone is not the cause of 
the unpleasantness. A volume whose sound level consists 
of pure signal plus distortion may be unbearable, but is 
not so when the distortion is removed and the sound 
level brought to the same amount as before. 

The transfer characteristic of an amplifier will differ 
in slope and shape at different frequencies. Inter - 
modulation and harmonic distortion although both 
related to the transfer function, are not directly related 
to each other and should be measured separately. 

In practice we measure the effects of, rather than the 
amount, of, non -linearity. Distortion can be caused by 
inherent curvature in the characteristics of valves or 
transistors, non -linearity in transformers, push-pull 
stage mis -matching (with even harmonic distortion the 
greater culprit), and crossover distortion, particularly 
with transistorised Class B push-pull stages where 
biasing alters due to falling power supplies. Measure- 
ments of harmonic and intermodulation distortion can 
be divided into single signal methods for harmonic and 
overall distortion and double signal measurements for 
intermodulation. A distortion meter is necessary to sep- 
arate signal from distortion without causing misleading 
results. 

There are two approved methods of measuring inter - 
modulation distortion. The argument applied here is 
that single -frequency tests alone do not reveal a true 
picture of non -linearity, and a measurement of inter - 
modulation distortion gives a better assessment of the 
amplifier's performance. The two methods are (a) 
Comite Consultatif International Telephonique, and 
(b) the type of test employed by the Society of Motion 
Picture and Television Engineers. Differing results are 
obtained, and the method must be stated when specifica- 
tions are given. 

In the CCIF method, two sinewaves of equal ampli - 
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tude are applied, the frequencies being close together 
(10 to 20% difference is usual). A peak reading volt- 
meter monitors output, a low-pass filter rejects the 
original signals and distortion is read by the second 
meter. The reading is of peak intermodulation distortion, 
and omits odd order intermodulation products and some 
sum components, which are also stopped by the low 
pass filter. It is therefore most useful for upper fre- 
quency band testing. The most important practical 
precaution is to avoid making the two frequencies so 
close that the difference frequency is below the fre- 
quency response (3dB point) of the amplifier. 

Method (b) uses two test tones widely separated in 
frequency and the amplitude of the low frequency tone 
is four times that of the high frequency tone. Normally 
ikc/s and 10kc/s would be the test tones employed. The 
band -stop filter (high pass) prevents the low -f tone 
getting to the measuring meter, while the carrier 
frequency high -f, is passed to a conventional carrier - 
level meter, a demodulator and finally a low-pass 
filter, the resultant amplitude of the demodulated signal 
being the intermodulation product. 

Power output of an amplifier should be stated with 
regard to other specifications, as we have already 
discussed at some length. Having determined what the 
actual power output should be, from the quoted 
specifications, measurements should be made with 
suitable test equipment. An undistorted input, sine - 
wave, squarewave or modulated signal, is fed to the 
"flat" input and an output voltage across a restrictive 
load equivalent to the loudspeaker load. Refinements 
are the oscilloscope to view the waveform and a dis- 
tortion meter to make a direct reading of the harmonic 
distortion level. Continuous sinewave power is then 
calculated simply by dividing the square of the a.c. 
voltage by the resistance of the load. 

As the amplitude of a sinewave varies throughout the 
cycle, the average value of power output, (because 
maximum voltage is equal to r.m.s. voltage x /2) will 
be the square of the r.m.s. voltage divided by the resis- 
tance. Pav=Erms2/R. Similarly, peak power, which 
would be the output if the amount of power developed 
at the peak of the sine wave were to be extended through 
the complete cycle, is twice the average sine -wave power 
output. 

But amplifiers are not designed to deliver sinewave 
power alone. Indeed, a continuous sinewave of any 
size through many transistor amplifiers would damage 
them. Square wave testing may help show up many of 
the defects, while still enabling a power test to be made. 
If an audio frequency square -wave is fed to the amplifier 
and the gain turned up until as near a rectangular shape 
is displayed on the oscilloscope, then the peak -reading 
voltmeter connected across the output, the power can 
be calculated from: P(peak)=Emax2/R. But as most 
meters are designed to indicate peak -to -peak voltages, 
and Ep-p is 2Emax, the peak power will then be the 
square of the peak -to -peak reading divided by four 
times the load resistance. 

Music power measurement assumes no change in 
power supply voltage with signal level, and tests should 
include a laboratory type regulated power supply to 
ensure this condition. The resultant power reading 
(sine -wave) is the IHF power rating, and will be higher 
than the original sinewave power. Peak IHF or peak 
music power is twice the former figure (which explains 
the need for caution when accepting manufacturers' 
claims for output power). By the same code, precautions 
are needed when checking power rating of transformer - 
less transistorised amplifiers, whose power output 

increases inversely with the resistance of the output - 
load. A lower resistance (or lower impedance loud- 
speaker) than specified should never be used to attempt 
to get better figures. 

Testing amplifier sensitivity is a different matter from 
checking the power output. We are now concerned with 
the level of input needed to produce the rated power, 
which will be the level at a certain percentage of 
distortion. If there are no definitions of the power 
rating, we take it that the power figure is this rated 
output. Thus, a 10 -watt amplifier that requires 150mV 
at lkc/s, at the auxiliary input to produce 10 watts 
of output power can be said to have a sensitivity, at 
that output of 150mV, to measure this, suitable test 
equipment should be utilised. 

With the gain control at maximum and all other 
controls set for linear amplification, a lkc/s input is 
applied and the generator output set so that the rated 
output appears across the load. Output power is derived 
from the square of the output voltage reading divided 
by the load resistance. The input voltage is then the 
sensitivity. Do not confuse output power with sensitivity. 
Two dissimilar amplifiers with the same "sensitivity" 
rating may be deceptively different from that expected. 
One has to determine what input is needed for the same 
rated output power, when the lower powered unit may 
well turn out to be the more sensitive. This can be 
important when we need to consider the amplifier's 
safeguard against overload. 

Phase distortion is considered very important by 
some authorities. As an amplifier stage shifts the signal 
through 180 degrees, the deviation from a linear phase 
shift will cause non -linearity. All frequency components 
will not be shifted by the same amount. Some delay is 
caused by capacitative and inductive elements of the 
amplifier circuit. This becomes more evident with 
complex waveforms, and depends on harmonic content. 

Other amplifier tests include those for hum and noise, 
for parasitic oscillation, and for overload. While these 
figures may not always be specified, the tests for them 
can be made with the foregoing bench rigs, and by 
using commonsense interpretations of the measured 
ratings. 

With stereo amplifiers, the separation between the 
two channels becomes an important rating. There should 
be as little leakage as possible from one channel to the 
other, for any input or output condition The appropri- 
ate test equipment should be used, taking care to keep 
the unmeasured channel correctly loaded, then throw- 
ing the change -over switch so that the output on the 
channel with no input is read-the dB difference 
between the two output readings being the separation. 
Always reverse and retest. 

Tape Recorders 
Much of the testing previously outlined will apply 

also to tape recorder amplifiers, with the added problem 
of recording bias and erase current, which can affect 
distortion, output level, and residual noise. Some idea 
of the way in which this occurs is seen from the simplified 
diagram, Fig. 9. Correct adjustment of bias amplitude, 
correct frequency, and a good sinewave form are all 
needed to ensure distortion ratings within the maker's 
specifications. Erasure should be clean, with residual 
tape noise again below the dB figure stated, and this 
will only be gained when the erase current is adequate- 
all other factors being in order. 

The azimuth setting of the record and playback 
heads is important for good frequency response and 

599 



(a) 

adequate output. Test tapes have been produced with 
bands of "white noise"-i.e. combination of all fre- 
quencies within set portions of the audio spectrum at 
equal amplitude-which sound like a hiss with a 
pronounced low level rumble when properly repro- 
duced. By tilting the head for maximum output, the 

GREATER WITH GREATER WITH 
LESS :IAS EXCESSIVE BIAS 

e? \o 

BIAS - + BIAS 
AMPLITUDE AMPLITUDE 

OPTIMUM 

Fig. 9: Bias setting is important for tape recorder adjustment. 

correct azimuth can be obtained. Aurally, the rumble 
aids alignment, and by using a tape with a portion of 
track erased, height and setting of tape heads can be 
checked. 

As we saw when considering other transducers, the 
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Fig. 10: (a) Frequency response of combined record playback 
head with 100kc/s bias, recorded with constant a.f. current 
at Ike/s, and at three speeds, 19, 9.5, and 4.75cm/s, a, b, c. 
(b) Recording current boost required with combined heads to 

obtain the curves of (a). 

response of the tape amplifier is not flat. Figure 10 
shows the response curves, which are different at 
different speeds, and (b) shows the recording current 
boost needed to obtain these curves. 

Mechanical considerations enter into matters when 
we check tape recorders. Unless the mechanism is 
correct, work on the amplifiers is useless. Regular and 
accurate speed is vital. Variation from the speed 
regularity at a low rate (wow) causes an objectionable 
wobble of the test tone, or the programme, and at a 
high rate (flutter) a harshness becomes apparent. 

Wow and flutter percentages can be derived by 
making tests with a frequency modulated derivation of 
the input signal, carefully limited and detected. Special 

meters for the purpose are available, and lately a 
model has appeared on the market at less than £50. 

Loudspeakers 
There is little we can do when testing except ensure 

that the maker's ratings are not despoiled. Principal 
factor is the efficiency, and Fig. 11 shows a typical 
graph of relationship between the power input to a 
loudspeaker and the sound pressure that is actually 
produced-a concept that has to be grasped before any 
assessment of loudspeaker quality can be made. 
Doubling the power to a loudspeaker only increases 
the sound by 3dB, which is hardly noticeable to the 
ear-but this also depends on the frequency at which 
the test is made and the power level at which we com- 
menced-as we demonstrated at the outset of this 
supplement. It often pays to use a higher efficiency 
speaker (one with greater flux density) and employ a 
lower power. 

Room acoustics have to be taken into account also, 
and this again is a subject which exceeds our present 
terms of reference. Reverberation times differ greatly 
for different rooms and for different placing of loud- 
speakers in the rooms, even for different placement of 
furniture. Room dimensions affect the resonances, and 
apart from avoiding rooms in which the dimensions 
coincide, to give marked resonances, there is little we 
may wish to do structurally. 

Table of room dimension ratios (Volkman) for 
optimum listening conditions:- 
Type of room Height Width Length 
Small 1 1.25 1.6 
Medium 1 1.6 2.5 
Large 1 125 3.2 

It is worth noting that most of the room changes 
made to aid heat preservation, double -glazing, plaster- 
board ceiling on builders' insulation board, wood -block 
floors with part carpeting, clinker or breezeblock walls 
in place of brick and plasterboard, all improve acoustic 
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Fig. 11: Loudspeaker efficiency. Graph showing relationship 
between power input and sound pressure, reference 1 watt. 
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conditions. But these are incidentals to our present 
survey; the scope of this audio supplement was in- 
tended to aid understanding of audio matters and to 
facilitate testing. Articles on various aspects of audio 
will appear from time to time in the main body of the 
magazine and the supplement can be regarded as a 
preparation to a better appreciation of these, as well as 
a source of reference. 
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Another Son of Silence ... 
I have had the same experience as 

A. Trowbridge-always "instant 
silence" on trying out each tran- 
sistor set I make. Decided to make 
up the transistor tester as described 
in an earlier issue. Tested the 
transistors I had used and found 
that three of them had "gone for a 
Burton". Whereupon I felt like 
going out for a "Johnnie Walker". 
The latest of the silent sets is the 
Reflex Front End for 1.6 to 5Mc/s, 
but I managed to coax some sound 
out of it in the way of motor - 
boating. Perhaps a penny of some 
sort will drop some day but in the 
meantime, like Mr. Trowbridge, 
it's back to valves.-D. Smith 
(Stockport). 

and a Dad 
As a "Dad of Constant Silence" 

how encouraged I was to read Mr. 
Trowbridge's letter (October). No 
longer need I feel alone in my shame 
as we all sit in frozen immobility 
with breath held while I try to 
distinguish whether it is a station I 
hear in the headphones or my hair 
growing. 

I have tried simple circuits- 
crystal, transistor and one -valve 
from many sources, including the 
otherwise incomparable PW, and 
the only faintly audible signal I ever 
heard was an intimate mixture of at 
least two broadcast stations ob- 
tained with a Sin. dia -tapped coil, 
one 0A81 and headphones only. 

However. I've never tried a large 
super set and if Mr. Trowbridge is 
really tiring of his, I'll gladly send 
him my Sin. home -wound coil in 
exchange for one of his super sets- 
and pay the carriage.-D. Hanna - 
fond (Brighton). 

Some advice... 
Regarding A. Trowbridge's letter 

may I suggest he perseveres with 
transistors. After many false starts 
I finally achieved success on two 
PW designs for transistors. The 
first was the single transistor 
receiver (June '68). Having achieved 
results on this I decided to try the 
300mW transformerless amplifier 
(June '66). Much to my surprise* 
this worked as an excellent straight 
amplifier using a crystal mike. The 
next step was to couple the receiver 
to the amplifier. This was completed 
successfully and I now have an 
excellent little receiver. Both units 

provided great interest, and excel- 
lent experience in my transistor 
construction.-J. A. Ennis (Saltash). 
*Thanks for the back -handed compli- 
ment1-Ed.) 

and comfort 
I am writing to comfort those 

poor readers who think that they 
are very unlucky with their equip- 
ment. I decided to build a really 
good portable record player, with 
6 watts output, a 10 x bin. speaker, 
and a good deck. The amplifier 
turned out to be the best audio 
oscillator I have ever come across. 
Adjusting the bass, treble and 
volume controls provided any noise 
from a motor bike to a VC10. I 
discovered that this was due to the 
fact that the whole thing was 
earthed at the wrong place on 
the right electrical wire. Why that 
should matter beats me. 

After that, the reputable deck 
developed a nasty habit of engraving 
extra grooves on records, at 90 
degrees to the existing ones. As if 
that wasn't enough, the loudspeaker 
has developed an intolerable "fuz- 
zing" when anything was played 
through it. Just in case I could re- 
place that, the cabinet warped 
horribly. 

Have I made my point? No? 
Well, I mended a 30 watt bass 
amplifier not very long ago, and an 
output valve exploded (how?) not 
long afterwards. The amp always 
did smoke a bit, but exploding!? 
May be I should take up stamp 
collecting ...-R. Sterry (Reading). 

Subject for discussion. 
How naïve can a reader be, when 

he thinks that amateurs ought to 
concentrate on radio for a subject 
to talk about on the air? The idea 
is to communicate, mainly. The 
most boring operators are those 
that describe in detail what they 
did, heard, constructed, etc. But 
somebody who can cure my warts 
at 70 miles or so on 80, is the man 
for me. And a good curry recipe is 
worth all the agony I suffered in an 
evening class for the R.A.E.! 

"Giggles and squeaks", how 
awful. Has R. Meachim ever 
thought of the Invalid and Bed- 
fast Net and its wonderful work; 
some of the members even guffaw 
and laugh out loud. The devils; 
they should be discussing micro- 
wave circuits in solemn and porten- 

tous voices. As a short-wave 
listener since 1928 and a licensed 
amateur since 1964 Ì advise 
R. Meachim of London, N.12 to 
keep off the air, he will only be a 
bore of the worst kind.-Zach 
Nichols (Ickenham). 

* * .* 
In reply to Mr. Meachim's letter 

(September), I think that he is in 
the minority of S.W.Ls. when he 
finds radio amateurs a bunch of 
irresponsible gigglers. A licensed 
amateur is at liberty to talk on any 
subject of which he, or the person or 
persons with whom he is in contact, 
has had direct experience, provided 
that the message is not of a business, 
advertisement or propaganda 
nature or on behalf of any social, 
religious or commercial organisa- 
tion. 

Mr. Meachim states (and quite 
correctly), that the purpose of a 
licence is for the self -training and. 
advancement of radio knowledge of 
the licensee. This somewhat stuffy 
concept goes back to the days of 
the early amateurs whose only 
purpose was to improve radio 
communication; these were the 
forerunners of radio today, but 
now, few amateurs do any original 
experimenting. Today, an amateur 
can operate within the terms of his 
licence, enjoy amateur radio, and 
advance his knowledge of radio 
and operating technique very little. 
Amateur radio is not an apprentice- 
ship to becoming a professional 
wireless operator; it is a hobby in 
its own right, and as such does not 
have to be taken too seriously. 

As to the implication that 
amateurs are irresponsible, all I can 
say is that Mr. Meachim has not 
opened his eyes (or ears) to the rest 
of the world. Most amateurs are 
courteous and always willing to 
fit in with others, and they also keep 
their equipment in good order, 
well aware of the dangers it could 
cause to other services. I could 
hardly see irresponsible people 
forming such a useful and able 
body of men as the Radio Amateurs 
Emergency Network. 

On the same page was a letter 
by a Mr. Curtis attributing a large 
part of his success in the R.A.E. to 
listening to "the intelligent dis- 
cussions on the 80 metre amateur 
band". If Mr. Meachim does not 
like the subjects discussed, he 
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should remember he has not been 
asked to listen!-H. Dearing, 
A 5554 RSGB (Waltham Cross). 

Polarity poser 
I have always understood that 

the terms Negative and Positive 
referred to the direction of electron 
progression but I'm rather puzzled 
by the marking of those terminals, 
of either battery or rectifier diode 
which are connected to the anode 
load resistors and so to the anodes. 

We are assured that the connec- 
tion at the earth end of the cathode 
bias resistor is negative, and the 
other end positive because of the 
voltage drop across it, that the 
cathode is negative in respect to the 
anode, and the anode end of the 
anode load resistor is negative in 
respect to the h.t. supply end. A 
chain of positive to negative 
connections. 

But what happens when we get 
to the h.t. battery or rectifier diode. 
We connect the positive end of the 
load resistor to the positive ter- 
minal of the battery and the nega- 
tive terminal to the negative 
connection to the cathode resistor. 
Is this merely a persistence of the 
old positive -to-negative flow of 
current?-H. C. Loxley (Warwick). 

How Solid is Solid? 
Mr. Gibbins gave an adequate 

definition in his letter (PW Oct. 68) 
of the term solid state as one of the 
three phases of matter-solid, liquid 
and gaseous states. But he did not 
draw the conclusions necessary 
when the term is applied to 
electronics. 

Most electronic apparatus con- 
sist of both active (valves, tran- 
sistors, etc) and passive (resistors, 
capacitors, etc.) components. The 
term "solid state" is applied to an 
apparatus when the conduction 
process present in the active devices 
involves the motion of charge 
carriers within the solid state of 
matter (i.e. a transistor). An 
electronic valve involves the motion 
of charge carriers in a cloud of 
other charges-space charge- and 
this phenomenon is conduction in 
the gaseous state. A valved equip- 
ment could well be called "gaseous 
state". 

I do not at all go along with Mr. 
Gibbins' deduction that the term 
solid state is incorrectly applied. 

There are doubtless liquid and even 
gaseous semi -conductors (in the 
broadest meaning of the word) but 
those that technology uses in the 
construction of active devices are 
exclusively solid state, and thus we 
can rationally apply the term solid 
state to electronic equipment.- 
P. Goodhart (London, W.4.) 

Re -activating Mercury 
Cells 

The article which appears in the 
October issue contains a number of 
inaccuracies. The author states 
that "cells in good condition give a 
useful life of two or three days and 
thus cost I s. Od. to Is. 6d. per day 
to run". The useful life depends 
entirely on the current drain placed 
upon the battery powering the 
device and a cost per day figure is 
therefore meaningless. 

Some hearing aids using Mallory 
RM675H cells, with drains of 
around 0.5mA, will last for more 
than 300 hours which on a basis of 
10 hours per day use will give 30 
days of service. 

Mr. Stott goes on to state that 
"many (cells) are not sold in good 
condition and that their useful life 
is accordingly shorter". We at 
Mallory take great pains to ensure 
our cells are sold in good condition 
and the useful life of our product 
is uniformly consistent. With this 
emphasis on quality the shelf -life 
of our batteries is at least two years 
and their condition does not 
deteriorate during this period. 

Later in the article it is stated 
that "when new, the mercury cell 
should have a voltage of 1.4V and 
has a reputed life of 35-40mA". The 
most popular hearing aid cell- 
the RM675H-has a capacity of 
160mA so that if the current drain 
is ImA it will give 160 hours of 
service, over four times the life 
quoted by Mr. Stott. 

We appreciate the possibility of 
re -activating hearing aid cells but 
would like to point out there are 
many difficulties and dangers in so 
doing. When a voltage of more than 
1.7V is applied to the terminals of a 
cell, the electrochemical system 
contained therein will generate gas 
and there is a strong possibility of 
explosion. The number of "cycles" 
possible is also very limited, while 
this is aggravated by the fact that 
recharging and even re -activation 

is virtually impossible once the cell 
is discharged to any appreciable 
extent.-Dr. A. Gilmour (Manager 
of Engineering, Europe Mallory 
Batteries Ltd) . 

The Author Replies: 
I have had no opportunity to 

test all hearing aids on the British 
market. Which (January 1968 issue) 
says the battery life of the fourteen 
hearing aids tested by them (with 
one exception) varied from 20 to 
90 hours. The exception used 
secondary cells. There is a wide 
difference between an average life 
of 55 hours and Dr. Gilmour's 
160 hours. 

The Royal National Institute for 
the Deaf says batteries "last any- 
thing from one a day to one a week" 
(Hearing Aids p. 10 Q. 40). At one 
a day the present costs can amount 
to 17s. 6d. a week. Only one make 
seems to claim a battery life of 300 
hours, which the makers say is 
achieved by the use of a special 
circuit; the price of the hearing aid 
is greatly enhanced accordingly. 
The "cost per day" figure may be 
meaningless to Dr. Gilmour, but it 
is what matters to the user, and I 
think in view of the foregoing my 
estimate of the practical cost per 
day was not unreasonable. 

Dr. Gilmour does not say what 
are the "difficulties" of charging 
mercury cells. So far as "dangers" 
are concerned I refer to this twice 
in my article: in paragraph 11 I 
point out that the voltage used in 
commercial "chargers" is 3V. Has 
he objected to the sale of these 
chargers which are still being sold at 
38s. 6d.? I also point out that the 
number of cycles is limited (para- 
graph 14). But even two cycles are 
worthwhile with mercury cells at 
2s. 6d. By implication Dr. Gilmour 
says that 1.7V may safely be applied 
to a RM675H type cell. I have, 
never suggested that more than 
1.5V should be used; where then 
is the danger? 

So far as accidents are concerned 
I happen through an oversight to 
have left six mercury cells in 
boosters for a period of over three 
months. The state of the Leclanché 
cells tested on an ex -WD battery 
tester (which draws a fairly heavy 
current) is still "good for all 
purposes". There is no visible 
damage to the mercury cells.- 
L. B. Stott (Lincolnshire). 
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Jack Peters 
uses a Weller 

at work 

and at home: 
Jack Peters knows the quality and reliability of the 
Weller soldering equipment he uses during the day- 
so he naturally chooses Weller for all the soldering jobs 
around the house. The same technical know-how and 
perfection go into both. 

The world's widest range of quality soldering tools 
offers : 

TEMPERATURE CONTROLLED IRONS with iron 
plated tips which control temperature without limiting 

performance. For mains or low voltage. 
RAPID SOLDERING GUNS. Instant heat models. Just 
reach for the solder . . . 4 seconds and the job's 
done. 
LOW INITIAL COST. The range of Marksman Irons - 
25, 40, 80, 120 Et 175 watt,-all have pretinned 
nickel plated tips. 
There's a Weller soldering tool for every job and every 
pocket. Send for full details of our range. 

Weller Electric Limited 
REDKILN WAY HORSHAM SUSSEX. Telephone: 0403 61747 
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!ö'RADIONIC 
LEARN AS YOU BUILD 

AT HOME 

THE EXCITING WAY 
Clear, simple, versatile, this rugged system can build almost any elec- 
tronic circuit. Ideal for the experimenter; the teacher; and the complete 
beginner. Already used by well over 1,500 schools in the U.K. 
Selected by the Council of Industrial Design for all British Design 
Centres. Featured in Sound and Television broadcasts. 
Beautifully engineered; battery operated: no soldering; no prior knowledge 
needed. Results guaranteed by our technical department. People say: 

"I can only describe the results as brilliant, absolutely brilliant." 
"You have opened up a new world." 
"Nothing could paint the picture clearer than building these sets." 
"The kit has been used by my son (aged 10) with complete success." 
"Most impressive-a stroke of genius whoever devised it." 

UNIQUE! Our "No soldering" printed circuit board for superhet port- 
able. Simply insert components and tighten nuts. 
No. 1 Set £7.10.0. 14 Circuits (Earphone) 
No. 2 Set 29.0.0. 20 Circuits (Earphone) 
No. 3 Set £13.10.0. 22 Circuits (7" x 4' Loudspeaker Output) 
No. 4 Set 618.10.0. 26 Circuits (incl. 6 -transistor and reflex superhets) 
ELECTRONICS KIT: 30 plus circuits 619.7.0. (Prices Post Free) 

Full details from: 

RADTONIC PRODUCTS LIMITED 
STEPHENSON WAY, THREE BRIDGES 

CRAWLEY, SUSSEX 
Tel. CRAWLEY 27028 

RADIO & ELECTRONIC 

INSTRUCTIONAL SYSTEM 

ORABIONIC 

A No. 4 SET and 6 -TRANSISTOR SUPERHET 

a< 
.w..egm 

_n,eiñ,3 _.._.. 

Theoretical Circuit Practical Layout 

gREEro AMBITIOUS ENGINEERS 
-THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES is a 
highly informative 132 -page guide to the best 
paid engineering posts. It tells you how you can 
quickly prepare at home for a recognised en- 
gineering qualification and outlines a wonder- 
ful range of modern Home- Study Courses in 
all branches of Engineering. This unique book 
also gives full details of the Practical Radio 
and Electronic Courses, administered by our 
Specialist Electronics Training Division-the 
B.I.E.T. School of Electronics, explains the 
benefits of our Appointments Dept. and shows 
you how to qualify for five years' promotion 
in one year. 

SATISFACTION OR 
REFUND OF FEE 

Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are earning 
less than £30 a week, send for your copy of 
"ENGINEERING OPPORTUNITIES" today- 
FREE. 

Radio 

Television 

Electronics 

Electrical 

Mechanical 

Civil 

Production 

Automobile 

Aeronautical 

Plastics 

Building 

Draughtsmanship 

B.Sc. 

City ft Guilds 

Gen. Cert. of 
Education 

etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 

TECHNOLOGY 

3446, Aldermaston Court, Aldermaston, Berks. 

PRACTICAL 

EQUIPMENT 
Basic Practical and Theoretic 
Courses for beginners in 
Radio, T.V., Electronics, etc. 
A.M.I.E.R.E., City & Guilds 

Radio Amateur's Exam 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 

TOOLS 

.Belie 

This specialist Electron- 
ics Division of 
NOW offers you a real 
laboratory training at 
home with practical 
equipment. Ask for 
details. 

POST COUPON NOW! 
Please send me your FREE 132 -page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 3446 

THE B.I.E.T. IS THE"LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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practically 

HENRV 

IT 
can hardly have escaped the 

notice of vigilant readers that 
the publication date of this 

issue falls very near that red-letter 
day of all anarchists, November 
the Fifth. 

Anarchy is very much the 
fashion nowadays-so who do 
we want to blow up? No, you 
can come out from under that 
table, Mr. Editor. No point in 
wasting our fireworks. There is 
already an effigy hanging in the 
market place: the Postmaster - 
General, no less. 

Mr. Stonehouse has said he is 
likely to be the last PMG. At the 
rate of turnover this office has 
seen of late, perhaps this possi- 
bility of a settled administration 
is to be welcomed. But before we 
throw our hats (stovepipe?) over 
the hedges, let us take heed of 
the implied threat in the turning 
of a much abused public service 
into a commercial company. 

"We could make four times the 
profit," boast that famous non- 
entity, A. Spokesman. That's as 
may be. Four times the profit 
simply means, to us, that what 
we paid indirectly is likely to be 
extorted directly, by higher prices 
all round for those services we 
have come to regard as our right. 
We have felt the thin end of this 
wedge already, with the infamous 
two-tier postal service. 

Looked at from any point of 
view, our postal service can be 
proved one of the best in the 

Come out from under that table, 
Mr. Editor. 

world. The sheer bulk of 
deliveries, our modern depen- 
dence on paperwork, is what has 
brought about the need for 
streamlining the system. It is only 
logical to attempt a sorting of the - 
wheat from the chaff. More im- 
portant mail has to be shunted 
through quickly; less vital fodder 
can wait. At the same time, some 
price increase was inevitable. 
Ergo, raise the stamp levy on the 
faster stream-but what a jump- 
ing cracker that idea turned out 
to be! 

The trouble, ironically, was 
lack of communications. That 
guy for all seasons, the Public 
Relations Officer, appears to have 
smouldered over the presentation 
rather than bursting it upon a 
public eager to hear of progress, 
but reluctant to stomach change! 
Any good businessman could 
have explained that the right 
approach was to offer a faster 
service at a higher rate, and 
quash utterly any suggestion of 
holding back the mails in order to 
achieve-or maintain-the upper 
tier. 

No wonder one newspaper, in 
an inspired leader, announced a 
number of mythical two-tier ser- 
vices, including a new £6 tele- 
vision licence that would enable 
viewers to see programmes while 
they were transmitted, whereas the 
old £5, second-class, licence 
would allow us to watch the 
Epilogue at 7 a.m. 

Who's joking? In these days of 
near perfect videotape, we are 
practically getting canned TV 
now. About the only programmes 
that appear "live" are boring dis- 
cussions that could as easily be 
slotted into those advertisement 
spaces the lordly Doctor tries 
hard not to admit he has toyed 
with. 

As an afterthought-why use 
postage stamps at all? Now that 
envelopes are to be standardised, 
could not they be segregated by 
colour or shape, or a metallic mar - 

No. 51 

Faint 

Praise 

I=S 1 W`' 

Dependence on paperwork 

ker, to achieve the same object at 
less capital costs? 

Hastily retreating from that 
bonfire, lest the philatelists ignite 
it beneath me, let's dial a -num- 
ber or two on the telephone ser- 
vice. To judge from the vitriolic 
comment in some evening papers, 
it is nothing but a guessing game 
with numbers. Those of us who 
have depended upon it for years, 
and have seen the services in 
other countries, will realise that 
what we already have is getting 
near the best. 

We are not speaking now of 
the offshoot services: dialling a 
different pop tune every night and 
all day Sunday, or asking for 
recipes that Jimmy Young has 
overlooked. The telephone ser- 
vice covers a mass of communi- 
cation engineering that helps keep 
the wheels of commerce and 
industry turning. The PCM sys- 
tem alone is a "first" of which 
Britain can be proud-or will be, 
when exchanges like the experi- 
mental "Empress" on test at Ken- 
sington gain a wider public ear. 

Henry's damp squib seems to 
have backfired. I have been 
praising the PMG with faint 
damns, which is not what was 
intended. A glance at recent 
editorials will show that the radio 
fraternity-at least, our sector of 
it-has little to thank the stone- 
walling gentleman and his ilk for. 



PRACTICAL 

telephon 
SYSTEMS 

C. H. MOLLER 
FTEN the need arises in the house or office 
for a simple, cheap and efficient means of 
communication between two points. This could 

in its simplest form be merely two loudspeakers from 
old radio sets connected together. Whilst this may 
be satisfactory in quiet surroundings, more often 
than not a' louder output is required. This can be 
obtained in one of two ways. An amplifier of some 
sort may be used, or a carbon microphone and 
battery driving an earphone. 

The tendency in commercial home intercom 
systems at the moment is to employ a transistor 
amplifier with two loudspeakers and a press -to -speak 
switch to change the direction of amplification. The 
author has experimented with this type of system 
and found that in certain cases it is undoubtedly 
preferable, though in the majority of cases it may be 
very much simpler to use a carbon microphone as is 
used on large telephone networks. 

These can be obtained very cheaply on the sur- 
plus market and yet the number of circuits available 
to the home constructor for using them seems 
very limited. As a result the author has designed a 
number of circuits employing surplus equipment 
which with slight modification to cater for individual 
needs should fit most applications. 

Using standard handsets 

The first system was devised for use over short 
distances using standard handsets. The constructor 
can easily make quite attractive stands for the tele- 
phone at great saving, as handsets are very much 
cheaper than complete desk telephones. The range 
of this system is rather limited because of the use of 
d.c. signalling. As lamps take a relatively large 
current the battery voltage will soon become 
unreasonably high to maintain a reasonable lamp 
brightness and an alternative method should be 
used. 

Figure la shows the basic operating ,conditions 

Li 

Fig. 1(a): Basic circuit for one-way communication using a 
carbon microphone and earpiece. 

for one-way communication with a carbon micro- 
phone and earphone. For a 12V battery the quiescent 
current should be between 5-25mA depending on 
the quality of the carbon microphone. The second 
circuit (Fig. lb) shows its adaptation for two-way 
conversation. 

Fig. 1(b): Modification of the circuit shown in Fig. 1(a) for two- 
way conversation using two handsets. R is receiver connection, 

M microphone connection, MR common connection. 

Fig. 2: Practical version of the previous circuit using a lamp 
calling system operated by switches, 

Figure 2 shows a practical application of the 
circuit incorporating a lamp calling system. If bells 
are used instead of lamps a break switch will have 
to be incorporated at each end to silence the bell 
when the telephone has been answered. 

0 

Fig. 3: A further modification, using a bell calling system. 

Whilst the circuit of Fig. 3 is primarily designed 
for only two telephones it is possible to operate it 
on a "master -and -slave" principle, although if this 
is desired an automatic selecting system will probably 
prove more convenient. 

A simple handset stand 

A suitable telephone handset stand can be made 
in about half an hour from a piece of Perspex 
approximately 122 x 4 x Is The Perspex should be 
warmed gently (too rapid warming will result in 
blistering) over a gas flame or electric heater and 
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HOME RADIO (Mitcham) LTD., Dept. PW, 187 London Rd., Mitcham CR4 2Y0, Phone: 01-648 3282 

with le 
Catalogue ands! 

Ever had trouble locating a particular piece 
for your project? Ever wasted time thumbing 
through confusing price lists? Ever been 
foot -weary and frustrated tramping round 

A bargain the shops? 

at 7,6 Sigh no more. Just sink into an armchair and 
enjoy life with a Home Radio Catalogue! 

plus 3f -p&p. Pick your parts. Grab your pen. Make for a 
letter -box. Your chosen items will be with 
you almost before you can get back to that 
armchair! 

This Catalogue really is a must if you're 
interested in Radio and Electronics. It has 
256 pages, over 7,000 items listed, over 
1,300 illustrations. With each catalogue 
we supply a Book Mark giving Electronic 
Abbreviations, an Order Form and an 
Addressed Envelope. All this for only 
7/6 plus 3/- post and packing. By the 
way, every catalogue contains 5 vouchers, 
each worth 1/- when used as directed. 
Send the coupon today with your cheque 
or P.O. for 10/6. 

Ì i 
Please write your Name and Address in block capitals 

L 

Name 

Address 

Home Radio (Mitcham) Ltd., Dept. PW, 187 London Rd., Mitcham 
CR4 2Y0 
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RADIO COMMUNICATION HANDBOOK 
The Fourth Edition of the famous RSGB Amateur 
Radio Handbook is available at last 

This is the LARGEST EDITION yet produced, 
running to 832 pages, containing dozens of 
designs for receivers, transmitters, test 
equipment, V.H.F. gear, aerials and filters. Early 
chapters cover the theory of radio and design of 
equipment. The book is well illustrated, and there 
is even a special fold -out sheet for two 
particularly large circuits of a receiver and a 
transceiver. It is a British publication, and 
therefore all the components specified can be 
obtained in this country. Price 

A guide to its contents can be gleaned from the 
chapter titles: Principles, Valves, 
Semiconductors, H.F. Receivers, V.H.F. 
Receivers, H.F. Transmitters, V.H.F. 
Transmitters, Keying, and Break-in, Modulation, 
Single Sideband, RTTY and Frequency 
Modulation, Propagation, H.F. Aerials, V.H.F. 
Aerials, Noise, Mobile, Power Supplies, 
Interference, Measurements, Operating, RSGB 
and the Radio Amateur. 

63S. plus an extra 6s. to cover the cost of postage and a 
tough container. 

RADIO SOCIETY OF GREAT BRITAIN Dept. PW, 35 Doughty Street, London, W.C.1. 

Fully guaranteed 
Individually packed 

VALVES 
PERSONAL CALLERS WELCOME 

Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 
MAI4Y OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. Orders 
up to 10/-, 1/-; 10/- to £1, 2/-; over £1, 2/- per £1; over £8post free. C.O.D. 4/ -extra 

fIOMv\ 
ALL 

guaranteed 
valves 

brand 

AC/HL 6/- ECF82 8/6 KT76 7/- TP22 5/- V11105/30 1C5GT 8/- 3E29 50/- 5174G 4/6 BAKE 5/9 6F12 4/- 12AT7 4/- 78 5/- 
ARP3 3/- 110113511/- KT88 27/- TP25 5/- 6/- ID8GT 6/- 3Q4 8/- 5V4G 7/6 6AL5 3(- 6F13 5/- 12AV6 5/6 80 5/8 
ARP12 3/8 ECH4210/- KTZ63 7/- TT11 3/- 1711150/30 1G6GT 6/- 3Q5GT 6/- 5X4G 8/8 6AL5W 7/- 6F14 5/- 12AV7 6/6 81 9/ - 
ARS 5/- ECH81 5/8 L63 8/- TT15 55/- 6/- 384 5/9 6ÁM5 2/6 6F23 14/9 12AÚ7 4/3 83 14/- 
ARTPl 6/- EC1183 8/6 MH41 /- TTR3145/- V1139 7/- 1L4 2/8 

3V4 6/6 
5Y30T 5/6 

6AM6 3/- 6532 3/- 12AT7WA 84 5/- 
ATP4 213 ECL80 7/- MHLD6 7/6 TZ40 60/- W118 10/- 1LA6 6/- 

1LC6 
5Y3WGB 6533 20/- 5/6 85A2 7/8 

AZ31 9/- ECL82 6/- ML6 6/_ TZ0520 4/- W119 9/- 7/- 
1LH4 4/- 

4D1 4/- 15/- 
5Y3WGTB 

6AN5 20/- 6G6G 2/8 282A 100/- 
BD78 40/- ECL83 10/- N34 8/- TZ20 16/- X65 5/- 

1115 8/- 
5Á173G 6(- 
5Á774G 5/- 8/- 

6AX5 5/6 
6AX5W 9/- 6H6GT 1/9 12AY7 10/- S07Á 5/8 BL63 10/- 

B2134 16/- 
BT4S 50/- 

ECL66 8/- 
EF36 3/4 
EF37A 8/- 
11539 6/- 

N78 15/- 
0A2 6/- 
OB2 61- 

1712/14 7/- 
1518 6/- 
1725 14/6 
1726 14/6 

X66 7/8611631 
176M 7/- 
X118 g(- 
8145 g/- 

184 5/- 
196 4/6 
1T4 8/- 

5B251M40/- 
6132523185/- 
582533115/- 

5Z40 7/3 
6Á116 4/- 
6AC7 3/- 

6A86 8/- 
6A87G 141- 
6AT6 4/6 

8/-3100 
634WÁ 1ßJ- 
635 7/- 

12BA6 6/- 
12BE6 5/9 
1213117 3/6 
12C8 

25/- 350E 8/- 
368A 7/- BT45 150/- 

BT83 35/- EF40 9/- 
11550 14/6 

OB3 - 7/- 1727 8/- 
1782 4/6 

Y63 6/6 
91- 

2A3 5/- 5B254M40/- 6AG5 2/6 6AÚ6 5/9 6350 2/6 
6J5GT 5/- 

3/- 
12F,1 17/- 368A8 30/- 

CV102 3/- 
CV315 4/- EF50 4/6 

EF80 4/6 
OD3 g1- 
OZ4A 5/- Uß1 18/- 

17191 14/- 

ZSOY65 

Z800Ú 29/- 
Z801Ú 25/- 

3A42D21 4/- 
3137 5/- 

5R4GY 39/- 
5R4WGA 

6/- 
6A116 10/- 
6ÁJ7 2/- 

8/- 
6B4G 15(- 
6B7 5/6 

636 3/6 
6J6W 6/- 

_ 

12J7GT 63/8 
12%7GT 81- 

393A 27/8 
4060 80/- 

CV3 5 (mat- 
shed pair)8/- 

120/- 
EF81 61- 
EF85 6/6 
EF86 6/3 

P41 7/- 
PAB080 7/6 
PC86 10/3 

13404 8/- 
17801 9/6 

Z900T 121- 
1B22 80/- 

31324 14/- 
3D6 3/- 

27/6 
5T4 7/- 

6AK5 5/- 
6AK7 8/- 

6B8G 2/6 
6BA6 4/6 

6370 5/- 
63731 8/- 
6K8GT 8/- 

12K8M 10/ - 
12Q7GT 5/- 
128C7 

446A 
703A 30/- 
705A 20/- 

TRANSISTORS, CV315 (Sin- 
11589 5/- P097 9/- 6K7 6/-. 

4/8 
12ßG7 715B 60(- 

gle) 591- EF91 8/- 50900 8,9 ZE-N ER DIODES etc. 6K7G 2/- 
3/- 

128117 717A 3/- 
CY31 7/6 E592 2/6 50084 6/3 OAS 3/- 0070 4/- 2N1306 7/6 AF139 10/- CR81/40 JK19A 22/6 6K7GT 4/9 

31- 
12837 4/- 803 ß0/- 

D41 6/- 11F95 5/- P0089 9/0 0117 4/- 0071 3/- 2N1307 7/6 AF178 12/8 2/6 JK20A 17/6 6%8G 4/- 122K7 5/6 807 91- 
D77 3/- 
DA100 £6 
DAF96 6/- 
DD41 4/- 
DET20. 2/- 
DET25 10/- 
DF91 3f- 
35592 2/6 
B596 7/3 

EF183 7/- 
EF184 6/- 
EH90 7/- 
EL31 15/- 
EL32 3/9 
EL34 10/3 
EL35 5/- 
EL38 17/6 
EL41 9/3 

PCC18912/- 
PCF80 6/6 
50582 8/8 
PCF84 9/8 
PCF86 8/9 
PCF801 9/- 
PCF802 9/- 
P0F80512/6 
PC580814/6 

°A10 3/- 
0A47 2/8 
PATS 2/8 
0Á81 2/- 
0A90 2/- 
0A200 2/6 
0A202 8/6 
0A210 7/6 
0A211 9/6 

0072 5/- 
PC73 6/- 
0076 5/- 
0081D 3/- 
0082 5/- 
0082DM8/- 
00139 7/6 
0C169 5/- 
00170 5/- 

28303 10/- 
AAZ18 4/- 
AC107 10/- 
AC126 6/6 
AC727 7/6 
AC128 6/6 
AC176 7/8 
ACY17 8/6 
ACY18 5/6 

AFY19 22/6 
AFZ11 17/- 
ASY26 6/8 
ASY28 616 
A8Z21 12/8 

CR83/O5 6/- 
CR83/20 

10/- 
CR83/30 

11/0 
CR83/40 

19/6 
CR8525/ 

025 15/- 

JK21A0 12/6 
31ÁT100 7/9 
MAT101 8/8 
MPF102 

11/- 
MPF103 9/6 
MPF104 

10/- 
31PF105 

6%SGT 7/8 
6%ß6G 151- 
6L5G 6/- 
6L6G 6/9 
6L6GA 9/- 
6L6WGB 

12/- 
6L7G 4/- 
6L34 8/- 

129L7GT 
7/- 

128N7GT6/6 
128117 5/- 
12Y4 2/- 
13D1 4/- 
13D5 5/6 
1487 15/- 
19AQ5 5/9 

g13 75/- 
813 85/- 
81513 35/- 
820B 4/- 
8208 44/- 
833 5/- 
g66Á 141- 
884 14/- 

A8Z23 80/- 
AÚ101 30/- 
BC107 6/- 
BCT31 13/6 - DK92 8/6 

DK96 7/3 EL42 11/- 
EL50 8/- 

PCL81 9/- 
PCL82. 7/- 

OAZ20011/- 
OAZ20110/- 

00200 7/6 
00201 10/- 

ACY19 6/6 
ACY20 5/- 

BCY33 7/6 
BCY31 4/6 

CS4B -25f- 
GET102 6/- 

10/- 
RAS310AF 

65170. 5/9 19E2 12/6 
1903 40/-. 

954 
1 955 28 

DL63 8/- 
D792 4/- EL81 9/- 

EL84 4/6 
PCL83 9/6 
PCL84 8/- 

OAZ202 to 
OAZ206 8/6 

00202 12/6 
00203 10/6 

ACY21 6/- 
ACY22 3/6 

B8Y25 4/- 
B8Y27 6/6 

GET103 4/6 
GET105 8/6 

7/8 
RA8508AF 

6P25 18/- 
687 7/- 1906 20/- 

19114 70/- 
956 2¡- 
957 5(- 

ÁL93 4/-. EL85 716 PCL85 8/6 OAZ207 9/8 00204 17/6 ACY28 4/8 138Y28 5/- - GET111 9/- 12/6 6ßA7 7/ ß0A2 35f- 958A 4/- 
DL94 6/6 EL91 2/6 PCL86 8/6 OAZ208 to 00205 12/6 AD140 16/- 138Y51 7/6 GET115 9/- SCR51 12/6 63Á70T 6/6 ß0P4 19/- 991 6/- 
DL98 7/3 E1195 5/6- 5F1120013/- 0AZ213 6/6 00206 1716' 1115149 16/- BYZ1O 12/- GET116 816 8X645 15/- 8807 71 25L60T 7/3 1622 17/- 
DLS10 12/- EL360 22/- 5L36 9/9 OAZ223 to 1521 3/6 ARY11 15/- BYZ11 10/6 GET872 6/- ZR11 5/- 68070T 5/- ß624G 9/8 1625 61- 
DY86 6/- EM31 5/- P1.38 18/3 0AZ22510/- - 1N21B 5/- AEY12 12/6 BYZ12 10/- GET880 9/- Z Range 6807 8/- 2525 7/6 1829 4/6 
DY87 8/6 E1180 7/_ PL81 7/8 0016 15/- 1543 4/- AF102 18/- BYZ13 6/- GEX54 2/6 Zener diodes 68/17 316 25Z40T 6/- 2051 5/- 
E80F 18/- EM81 8/- PL82 S/- 0022 10/- 1570 4/- ÁF114 6/6 BYZ15 20/- 036M 4/6 8/6 each 6237G 6/6 25D7 816 4043C 35/- 
E88CC 8/- EM84 7/- PL83 6/9 0023 12/6 18111 4/- AF115 6/- BYZ16 15/- GT43 5/- Z2A 68J7GT 6/6 30015 14/- 43130 20/- 
E90CC 81- EN92 5/- PL84 6/6 0024 15/- 18113 4/6 AF116 8/6 01174 17/6 GT106 101- 

range 
7/6 68J7 81- 30017 16/- 5676 10/- 

E9111 7F E81374 801- PL500 13/6 0025 7/6 18115 6/- 115118 10/- CR81/10 5/- 11G-50012/- 
ea. 

Z3 range 5/- 68K7 5/6 30018 14/- 6678 101- 
E9200 5/- EY51 7/- 5X4 14/- 0026 6/- 25585 7/6 AF124 7/6 CR81/20 9/6 JK9A 22/6 ZLrange 68L70T 5/6 3055 16/- 5696 61- 
E180CC 7/- E1786 6/6 PX25 12/6 0028 12/6 25104020/- AF125 6/6 01181/3010/- 41110A 15/- 5/- ea. 6857 4/- 30FL1 15/- 5704 9/- 
E1820014/- E1791 2/6 P1733 913 0035 10/- 251090 7/6 A5126 6/- 01181/35 JK1OB 15/- ZS 6ß570T 4/6 30FL1217/6 5726 7/- 
111148 2/6 EZ40 7/6 P1780 8/- 0041 6/- 251091 9/6 AF127 6/- 11/6 3K11A 12/6 

range 
7/6 ea. 68Q7GT 6/- 3051113 9/3 5933 

2271/8- 
E2134 8/- EZ41 8/- FY81 5/6 6887 21- 6057 10/- 
EA50 1/- 11280 5/- 5Y82 5/9 UABC800/- DC MOVING COIL METERS 6BA7 12/6 6V60 7/8 

30FL1414/6 
301115 16/- 5080 516 

EA76 7/- EZ81 5/- PY83 8/8 UAF42 10/6 613116 6/3 6V6GT 6/- 30L17 16/- 6064 7/- 
EABC8081- FW4/5006/- P1788 7/- 118041 8/3 

050 A 2;"round prof. 291- 
6BJ6 8/6 617631 8/- 30512 15/- 6065 8/- 

EAC91 3/- FW4/800 PY800 9/- UBF80 6/6 100¡í,A 21" round panel .. ,. 22/6 6B37 7F 6X4 4/- 30P19 16/- 6080 27/6 
EAF42 9/9 10/- PY801 9/- 1013589 7/- 20014A 2" round panel sealed .. ,. 22/6 6BL7GTA 8150 5/- 30PL1 14/- 6146 28/- 
EB91 2/- G/371K 57/8 QQV03-10 UCC85 7/- 5001),A 21" round prof. 20/- 11/- 6Z5GT 5/3 30PL1318/4 8013A 35/- 
EBC33 8/- 01/370K 27/6 150580 9/8 

. 

750-0-75 A 2" round 20/- 6BN6 8/- 6Y6G 8/- 305111418/4 8020 80/- 
EBC41 9/8 20/- QQV06-40 U0114210/- plug-in .. ,. 

6BQ7A 4/- 6-3011214/- 30P19 14/- 9001 8/- 
EBC81 5/9 G50/20 20/- 85/- UCH81 6/9 1mÁ 2" round panel sealed .. 27/6 6BR7 17/- 624 5/- 33Á101K 9002 4/8 
116580 6/9 G120/1B QQVO6- UCL82 7/- 5mÁ 2" round clip fix panel or proj. 20/- 6B118 101- 767 71- 9/- 9003 816 
EBF83 8/6 85/- 40A100/- Ú0L8310/- 10-0-10mA 21" round panel .. .. .. 1718 6BW6 13/6 705 12/6 33L6GT 8/- 9004 2/6 
EBF89 6/- 0314. 45/- Q8150/157/6 ÚF41 9/9 0-30mA 21" round panel . 17/6 6BW7 12/-. 706 6/- 35W4 5/- 9006 2/6 
EC53 8/- 01150 28/- Q895/10 5/- 11589 6/9 50mA 2t" 25/- 604 8/6 707 6/- 3523 10/- C.R. Tubes 
EC70 4/- GZ32 9/6 Q8120010/- ÚL41 6/9 

- 

square panel .. .. ., 
6050 2/8 758W 12/6 3SZ4GT 7/6 E450/B/16 

EC90 4/- GZ34 11/6 Q81202 3/- U184 6/6 
75mA 21" plug-in .. .. ., 14/- 

605GT 6/- 7117 5/8 35Z5GT 6/- 70/- 
EC91 8/- H30 3/6 QV04/7 8/2 UU5 7/- 100mA 1=,"proj .. .. .. 17/6 -606 4/- 7Q7 7/- 37 4/- 093 75/- 
ECC33 12/- HL2 4/- RIO 17/6 UU9 8/6 100mA 14" round panel .. .. .. 1716 6C8G 8/6 7177 5/- 38 4/- VCR97 82/6 
ECC81 4/- 11L2K 2/8 RG1/240Á ÚY21 10/6 100mA 21" round panel . 19/- 60116 7/- 7Y4 9/3 42 5/8 VCR193A 
ECC82 4/3 HL23DD5/- 28/- ÚY41 7/- 6CL6 9/- 7Z4 4/8 50006027/6 30/- 
ECC83 5/6 13L41 4/- 8561 313 ÚY85 5/9 29/41ft. AERIALS each consisting of ten 3ft. '-in. 6CW4 12/- 902 3/- 50L6GT 8/6 VCR51750/- 
ECC84 8/- HVR2 9/- STV280/40 V246A/1K dia. tubular screw -in sections. 11ft. (6 -section) whip 6822 13/- 9D6 2/- 57 6/- 517B 55/- 
ECC85 5/4 %TAG 32/6 60/- 190/- aerial with adaptor to fit the 71n. rod, insulated base, 606 8/- 1059 9/- 58 6/- 517C 45/- 
ECC88 7/- KT63 4/- 8U2150Á VLS63185/- stay plate and stay assemblies, pegs, reamer, hammer, 6F5GT 8/- 10514 1816 59 6/- 3EG1 40/ - 
BOCK 4/- KT66 18/8 10/- VP23 2/6 etc. Absolutely brand to 6F6G 4/- 17112 30/- 75 5/6 3FP7 45/- 
1100189 9/9 KT67 45/- T15011-20 175133 91-ßF7 new and complete ready 6/- 12A6 3/6 76 5/- 5051 30/- 
110580 6 6 KT71 7/6 70/- VR99 716 erect, in canvas bag. £3.9.6. P. & P. 1016. 6F8G 5/- 12AT6 4/6 77 6/6 88D 801 - 

FIELD TELEPHONES TYPE "F" housed in portable 

-P. C. RADIO LTD. 
wooden cases. Excellent for communication in- and ALL OVERSEAS ENQUIRIES AND ORDERS 
out -doors for up to 10 miles. For pair including bat- Please address to 
teries and 1/6th mile field cable on drum. Completely 

170 GOLDHAWK RD., W.12 new, £6.10.0. Slightly used, £5.10.0. Carriage 10/-. Colomor (Electronics) Ltd. 
(0 743 4946 

TELEPHONE HANDSET. Standard G.P.O. type; 170 GOLDHAWK ROAD, LONDON W12. 
new 12/-. P. A P.2/-. Tel.:01-7430899 
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Telephone handset stand made from a sheet of Perspex. The 
switching follows the circuit shown in Fig. 3. 

bent at the lowest temperature possible. It should 
then be quenched in cold water for at least a 
minute, maintaining the Perspex in the required 
position for as long as possible. Drilling should be 
done after bending, as holes will cause lines of 
weakness along which the Perspex will tend to bend. 

The contacts are obtained directly from GPO 
type plunger switches. It is necessary to put a small 
piece of Perspex or Paxolin (2 x '-, x $in.) between 
the two sets of contacts. Glue this into place. The 
screw should also be glued on to the top of the top 
contact. Mount the whole contact assembly on a piece 
of heavy metal strip spaced from it by another small 
piece of Perspex. On the prototype units two stan- 
dard mushroom feet were glued in the instep for the 
handset to rest on, ensuring rather more silent 
operation than otherwise. 

The finished units have a pleasing appearance 
despite the visibility of the contacts etc. inside the 
unit. No doubt however the more inventive con- 
structor could devise a means of producing side 
pieces for the units. I found it difficult to bend the 
Perspex with sufficient accuracy to enable a standard 
template for cutting out the sides to be made, i.e. 
each side piece had to be made individually. 

High -impédance battery circuit 
In general the designing of circuits is much simpli- 

fied by the use of a completely different basic audio 
circuit (Fig. 4). In this the battery, which normally 
has a very low impedance, is made to have a high 
impedance to audio signals by the choke, whilst 
still supplying the current to drive the carbon micro- 
phones. In practice the choke is often a relay coil 
which may then be used for signalling purposes as 
well. 

The circuit shown in Fig. 5 utilises both the choke 

t 

Fig. 4: Basic audio circuit with choke in series with battery. 

Slave 

S1 

o Ring 
o _o 

12 

o 
o 

V 

Master 

Fig. 5: Practical circuit based on the system shown in Fig. 4 and 
incorporating a relay ringing system. This arrangement requires 

an operator or master station. 

d.. circuit principle and a relay ringing system, but 
requires an operator or master station and only 
provides for one conversation at a time. Master -to - 
slave, slave -to-master and slave -to -slave operation 
are possible. 

Operation of master -slave circuit 
When any one of the slave stations operates S1 

(this may be either a toggle switch or, preferably, a 
switch operated by the weight of the telephone 
handset) the relay RLA associated with that particu- 
lar station will operate, owing to the d.c. circuit now 
existing through the handset, and close both the relay 
contacts. The lower contact provides the current to 
ring the master bell. When the master answers, i.e. 
operates S2, his d.c. circuit is made via the choke 
and the speech circuit is completed through the 
0.5µF capacitor. The slave station can then ask the 
master station to ring the number desired, which is 
done simply by inserting the calling plug in the 
appropriate socket. When the other slave station 
answers the operation is repeated, but as all the 
speech circuits go to a common point, i.e. the master, 
there is no need of further connection. When the two 
sub -stations have finished their conversation the 
light on the master station will go out, reminding the 
operator to disconnect the calling signal if he has 
not already done so. 

Because it is very simple this system suffers from 
a few inherent disadvantages. There is first no 
privacy in the system at all; that is to say a person 
at any station is at liberty to lift his receiver and 
overhear any conversation that happens to be going 
on at the time. Secondly it only allows for one 
conversation at a time. Despite this it is a very 
simple system that is quite reliable and quite cheap 
to build. 

Using standard desk telephones 

The need often arises to provide communication 
between two points at short notice. Whilst rigging 
up systems as so far described can be a relatively 
lengthy business, if two standard desk telephones 
are available and only two telephones are required 
the job can be done very quickly. 
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Fig. 6: Basic desk telephone set circuit. 

Fig. 7: Shorthand way of showing the circuit of Fig. 6. 

The basic circuit of a desk telephone is shown in 
Fig. 6. Figure 7 shows a shorthand form of this. Gi 
and G2 are contacts normally open when the hand- 
set is on its rest and make when it is removed. D1 
and D2 are "off -normal" contacts on the dial 
assembly and are normally open. As soon as the 
dial is moved away from its normal position these 
two contacts make. Pl and P2 are the pulse con- 
tacts, which are normally closed but break a num- 
ber of times on the return of the dial, equal to the 
number dialled. 

Dialling 
When the handset is removed 01 and G2 make. 

01 completes a d.c. loop to the exchange via the 
handset and operates RLA (Fig. 8). (In a large 
exchange the operation of RLA will probably set 
off a train of equipment to provide the subscriber 
with a free line.) The dial is then turned, making 
D1 and D2, and on the return stroke P 1 and P2 break 
the d.c: circuit the appropriate number of times and 
release RLA for short pulses. These may be used to 
operate selecting equipment although in this auto- 
matic circuit no dialling is necessary. R1 and Cl act 
as spark suppression for the pulse contacts; R1 
also prevents the magneto bell tinkling during 
dialling. 

Fig. 8: When the handset is lifted G1 and G2 (Fig. 6) close 
operating relay RLA at the exchange. 

When the other subscriber has been selected an 
a.c. ringing signal is sent down the line and via Cl 
operates the magneto bell. This is a bell, usually with 
two gongs, which rings when fed with about 20V at 
15mA a.c. of about 16-50c/s. Normally they are 
set for 25c/s and will not work well at any other 
frequency. This can easily be remedied by applying 
the appropriate ringing signal to A and B and 
moving the two gongs closer together or farther 
apart until the point at which most satisfactory 
operation is found.; 

o 
B2 

----o--- 
Al 

Fig. 

loon 

' RLA 
(NC) 

RLA 
2 

R LB 
(NO) 

2yF 
RLB 
(NC) 

R LB 
2 

, (NO) 

---o-- 
A2 

loon 

031F T 50V 
AC-- 

o 15V 
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9: Circuit for two-way communication 
standard desk telephones. 

The author's interchange unit incorporating RLA, RLB and the 
2µF and 1014F capacitors. The housing is a plastic lunch box. 

Many telephones have modifications to the 
arrangement depicted in Fig. 6. For example some 
have small transformers to prevent one hearing too 
much of one's own voice in the earpiece. These coils 
may be left in providing that this does not cause too 
severe impedance mismatching with other telephones. 
If removing the coils, take care! The 30f1 resistor 
Rl is often carefully concealed in the form of a non- 
inductive winding in the transformer. If need be 
this may be satisfactorily replaced by a 33S/ 1W 
carbon resistor. Also an 0.01¡íF capacitor may be 
incorporated in the casing of the 2µF capacitor and 
will probably be connected across the carbon micro- 
phone. This is to prevent long lines from picking up 
stray r.f. and may be left in. 

Two-way desk telephone circuit 
Figure 9 shows the basic arrangement for operat- 

ing two standard desk telephones. This needs only 
one wire for each telephone and is fairly indepen- 
dent of the resistance of the wires etc. If required as 
a field telephone it may be run off a car accumulator 
and two hand -ringing generators (one at each end). 
At home it may be run off a train transformer (suit- 
ably smoothed) or a bell transformer. Used in this 
way it can make a very compact and neat unit. The 
author has had this system working for a long time 
at home and it has been very satisfactory. 

The relays used are the GPO 3000 type, having a 
100S2 coil and one make and one break contact. 
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TRANS/RECEIVERS j AIR/SEA/RESCUE TYPE 

speaker aerial. 
dismantled or exported. Complete tw.o mike/ 

.aerial Work up to 
P. 

P. Cost o. over £40 
each. 82.10.0 per set, 10/- & P. `Lsets £5, post free. 

TYPE 
T.R. G.D.X.20.C. 

Brand new fully transistorised Communications Receiver. 
Specifications: 4 complete ranges 550 Ke/s to 30 Me/s. 
covering all amateur bands, shipping and trawler bands, 
and broadcast bands. A highly efficient double tuned 
superhet, comprising R/F aerial tuning section, A.V.C. 
and built-in B.F.O. for C.W. or SSB reception. Ideal for 
fixed or mobile reception. Operates from Standard 9 volt 
battery, provided that fits internally. Gives over 1 watt 
audio output. With speaker and headphone output. 
Hammer finished robust steel case of pleasing modern 
design with all controls on well set -out front panel. Size 
approx. 9 x 7 x bin. British manufacture. Due to huge 
purchase we can offer these excellent receivers at less than 
half their normal worth. Complete with handbook 
£16.10.0. Carr. and ins. 15/-. Headphones if required 
17/6 per pair. p. & p. 2/6. 

AERIAL TUNER UNITS 
for TX/RX use. Will load almost anything. Calibrated 
control dial. Housed in compact steel case. Ideal for all 
radio amateurs and S.W.L.'s. 25/-, p.p. 7/6. 

An Electronic unit capable of controlling elee real 
equipment up to 3,000 watts capacity. Fingertip control 
of all a.c./d.e. electrical equipment. Suitable for all ypes 
of lighting arrangements. Incandescent lamps. Spot 
lamps. Arc lamps. Floodlights. Makes an ideal dimming 
unit. Ideal for controlling all types of electric drills and 
up to 2 h.p. electric motors for all applications. Ideal for 
all types of electric heaters. Suitable for lathes and power 
tools. Contains the latest electronic switching devices 
and associated thyristor circuitry. Size 6 x 5 x tin. Louvred 
metal case in pleasing hammer finish. Attractive front 
panel with matching socket and controls. Suggested price 
25 gns. Huge purchase enables us to offer them at 
£8.19.6, carriage and insurance 10/-. C.O.D. if required. 

MORSE PRACTICE OSCILLATOR SET 
Complete with "Hints on Learning morse" manual. 
Fully Transistorised. 19/6, p. & p. 3/6. 

This wonderful little set will provide hours of listening 
pleasure. Listen to the thrilling sound of an SOS at sea. 
Super for listening to the Hams at work. A printed circuit 
layout makes it simple to build in a short time. Fully com- 
prehensive instructions. Employs the latest components 
and transistors. Complete down to the last detail. An ideal. 
project for beginners. Price 65/- Post 5/-. 

MINIATURE MOVING COIL SPEAKERS 
11sin. diameter. Only 3/6 each, p. & p. 1/6. Two for 8/6 
post free. Four for 15/- post free. 

12v. MULTI -PURPOSE 

One of the most versatile relays 
ever made. Operates from 6 volt or 
12 volt A.C. or D.C. Consists of one pair of heavy duty 
D.P.D.T. contacts which are ideal for switching up to 20 
amps. Plus many low current switching contacts. Metal 
base -plate. Ebonite terminal block. Ideal for aerial 
changeover units. Car or house burglar alarms, model rail- 
ways etc. Worth nearly £3 each. Size only 3 x 2 x 2in. 
approx. Special price of 17/6 each, p. & p. 2/6. Two for 
80/-, post free 

LOUDSPEAKER UNIT SALE 
Famous manufacture Sin. Moving Coil 10 watt Loud- 
speakers.In Wooden Cabinets, Not brand new butin good 
condition. Only 50/- each, p. & p. 10/-. Two speakers 
for £4.10.0, post free. 

IMPEDANCE MATCHING UNITS 
These unique pieces of equipment will match a high im- 
pedance output to a low impedance load such as speaker 
or headphones. Also will match a low impedance output to 
a high impedance load. Ideal for all types of matching, 
radios, microphones, pickups, guitars etc. In a compact 
plastic ease. Only 17/6 each, p. & p. 2(6. Two unit for 30/-, 
post free. - 

MINIATURE TRANSISTORISED B.F.O. 
UNIT 

This is a miniature transistorised B.F.O. unit (tunable) 
that will enable your set to receive C.W. or S.S.B. recep- 
tion. Compact. Single bole fixing. This small unit will fit 
anywhere. Ideal for all Ex -Govt. Communication Re- 
ceivers and most Commercial Types. Complete with fitting 
instructions. 49/6, post free. 

MOVING COIL HEADPHONES AND MICROPHONES 
Brand new in makers' cartons, 25/-, p. & p. 5/-. 

40 METRE BAND 
Rerfileg 

These excellent receivers were made 
for the Civil Service. It will cover the 

complete 40 M. Amateur band, Aircraft, and Marine and 
other Government Stations. It is a 4 valve superhet and 
works from standard dry batteries. Built in a robust 
metal case size 10 x 6 x 4in. Half moon calibration tuning 
dial. Phone or speaker output. Not new but in excellent 
condition. 83,10.0. Carriage 10/-. Few only. 

f > -. pF ¡ k POLICE 
BAND 

BROADCAST etc. 
Listen to the thrills of Aircraft, Pilots and airports at work 
Also Police, Fire, ambulance, Taxis and Civil Depts. 
Ideal 2 metre Ham Bands. A fully transistorised receiver 
covering 97-150 Mcls V.H.F. broadcasts. Robust louvered 
steel stove enamelled cabinet of hammer finish. Size 
Si x 4 x 4in. Operates from a 9 volt battery that fits inside. 
Speaker or headphone output. Simple to use. Worth over 
£15. Our Prise £8.10.0 carriage and insurance 10/-, 
C.W.O. or C.O.D. 

Again we have pulled off 
another scoop purchase. 
Brand new parachutes direct 
from the War Dept. Must 
have cost over £25 each. 
Highest quality manufacture. 
lift dia. giving over 100 sq. ft. 
in area. Complete with cords. 
etc. Thousands of uses. Over 
10,000 already sold. Un- 

obtainable elsewhere at the ridicu- 
lous price of 50/- each, p. & p.10/-, 
or two for £5, post free. Six for 

£12.10.0, post free. £22.10.0 a dozen, post free. 

10 HENRY (60 m.a.) SMOOTHING 
CHOKES 

Only 2/6 each, p. & p.1/-. Four for 7/6,p. & p.1/-. 

TALKIE-PNONEeI 
A Two-way Intercom Set. Ideal for all 2 -way communica- 
tion, indoor/outdoor use, home/office use. They will work 
up to great distances. No G.P.O. licence required. Made to 
high standard Government specifications. As used by 
Tank Commanders. The complete set ready to use. 
nothing more to buy. Batteries supplied. Bargain offer to 
Practical Wireless Readers. The Set 82.10.0, p. & p. 10/-. 

T !//S'/aeue# 116 
ELLS' ere -TC 

from a 
12 Volt CAR BATTER 

POWER CONVERTER (De -luxe model) 12 volt D.C. 
input gives a 240 volt, 300 watt output enab ing you to run 
all your AC/DC equipment and fluorescent lighting. 
Thousands of uses. Provides a portable Power Supply. 
Contained in attractive louvered steel case. Complete with 
leads and clips and full instructions. As supplied to 
Hospitals and Universities. Recommended price over £30. 
Our Price £5.19.6, carriage and insurance 15/-. Not to be 
confused with Heavy Duty Dynamotor units. 

COLLAPSIBLE AERIAL A 
IN 5 SECTIONS fully 
CLOSED 13:' adjust- 

able highly 
OPEN 5'-Ó' ial. 

efficient to whip 

s/'specifications. Copper pla- 
ted sections. Brass base. An ideal 

aerial for TX/RX use. Easily adapt- 
able for cars, scooters, walkie talkies 
etc. Brand new in maker's boxes. 
Only M. each, post and packing 2/6. 
Two aerials for 35/-, Post free. 

*moll wpm1 

Introducing the range of KHORD 
audio products we proudly present 
the "Symphony" loudspeaker unit. 
This unit is a high class high fidelity 
unit at an economical price. Size 
24 x 14 x loin. Band made con- 
temporary veneered teak or light 
oak cabinet, with matching Vynair 
front. Incorporatiºg the fabulous. 
Wharfedale drive omit. An Bin. 
speaker with dual cone, roll sur- 
round. Freq. response 48-20,000 
c/s. Rating 6/10 watts. Ideal for al Hi-Fi arrangements. 
Price only 11 gns., carriage 17/6. If purchasing 2 units at 
once £21. Carriage 30/-. We welcome Trade enquiries. 

3 WATT TRANSISTOR AMPLIFIERS 
Operate from a 9 volt battery. Size only 3 x 2 x 1;in. 
Highly sensitive. Worth £4.10.0. Our price 55/-, p. & P. 

TOP BAND TRANSMITTER 
A fully transistorised compact transmitter for Licensed 
Amateur use. Fully portable. Suitable for mobile use. 
Fully Tunable 1.8 to 2 me/s. Contains R/F output meter. 
Price £12.10.0, carriage 10/-. G.P.O. Licence required. 

HANDY POWER PACK KIT 
Consists of Mains Transformer, Silicon Rectifier, Electro- 
lytics, and choke etc. Also Robust chassis and full circuit 
and instructions. Input 200/250v. AC. Output 250v. 75mA. 
plus 6.3v. at 2 amps. Only 22/6, p. & p. 7/6. Assembled 
32/6 p. & P. 7/6. 

KHORD 15 WATT AMPLIFIER 
Hi-Fi Transistorised Amplifier. Inputs for Hic. P.U. 
Tape, Tuner, etc. Separate Bass and Treble controls. 
Output for 3 and 15 shin speakers. Suitable for Micro- 
phone, or Guitar, pickup, Gram, Radio, or tape. Freq. 
response 40-50,000 c.p.s. -3dB Hum Level. Operation 
from standard AC mains. Size approx 10 x 3 x 5in. Ideal 
for PA or Hi-Fi. Brand new and ready to use. Another 
Scoop Purchase. Only £11.10.0, Carriage 15/ Worth 
Double. 

efreeLite (E 
Bulk purchase enables us to offer the following trans- 
formers at a ridicuously low price. Made by a famous 
manufacturer and fully tested and guaranteed. 
CHARGER TRANSFORMERS. 0-9-15 volts. 2 amp. 
9/6 each, p.p. 2/6. Two for 17/6 post free. TRANSISTOR 
POWER PACK TYPES. 6.3v at 2 amps. 5/6 each, p.p. 
2/-. 12 volt at 2 amp. 12/6 each, p.p. 2/6. 

SHIPPING BAND RECEIVER 
Listen to the thrills of an SOS at sea. Hear the worlds 
shipping at work. Covers the complete maritime and 
trawler band, Attractive hammer finished case approx. 
7 x 5 x 5in. A neat little superhet. Fully transistorised. 
9 volt battery fits inside. Speaker or headphone output. 
Brand new direct from the makers. Price only £8.10.0 
carriage and insurance 10!-. 

Callers welcome at this address: 

DEPT. P.W.18, 24 CAWOODS YD., 
MILL STREET, LEEDS, 9. 
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Opportunity of a lifetime! 
Big price reductions on 

top quality knights -kits 
Easy to build. Designed to highest specifications. 
Unbeatable quality and superb performance guaranteed. 

KG980 Solid -State Stereo FM 
Receiver Kit 
Silicon transistors. Control facilities 
for phono and tape. Extra -wide power 
bandwidth and response. 240V. 50Hz AC. 
Kit £55. 3. 6. Teak case extra £5. 15. 6. 
(inc. PT.) Tuning heartextra£7. 19. 0. 
(inc. PT.) 

KG765A Solid -State Stereo 
FM -AM Tuner 
Frequency response 1dB, 20-20,000 Hz. 
Hum and noise (f.m.) 55dB down. 
Outstanding in weak signal areas. Kit 
£34. 14. 2. Teak case extra £5 (inc. PT.) 
Tuning heartextra£10. 15. 4. (inc. PT) 

KG795 Stereo Tuner 
F.M. f ldB, 30-15,000 Hz. Hum and 
noise better than-50dB. Tuning range 
88-108 MHz. Channel separation 30dB or 
more at 1kHz. Kit £34. 14. 2. Teak case 
extra £5. 7. 6. (inc. PT.) Tuning heart 
extra£6. 16. 0. (inc. PT.) 

KG854 Stereo Amplifier 
Advanced design. 14 transistors. 2 
silicon diodes. Full controls. Response 

1dB, 20-25,000 Hz. Kit £42. 9. 0. Teak 
case extra £5 (inc. PT.) 

KG964 Stereo FM -AM Receiver 
For the perfectionist. Powerful 
64-Watt-IHF Amplifiers. 46 semi- 
conductors. Full controls. Factory 
assembled FM Front-end, FM -AM IF 
Circuits, transformers and coils. 
Response f, 1dB, 20-20,000 Hz. Hum and 
noise 55dB. Kit £62. 8. 4. Teak case 
extra £8. 12. 7. (inc. PT.) Tuning heart 
extra£20. 1. 4. (inc. PT.) 

KG790 Stereo AM -FM Tuner 
22 Transistors. 14 diodes. Response 

2dB, 50 Hz to 15 kHz. Hum and noise 
-60dB. Range 87.5 to 1085 MHz. Kit 
£55. 18. 2. Teak case extra £8. 9. 6. (inc. 
PT.) Tuning heartextra£20. 1. 4. (inc. 
PT.) 

21 Circuit Transistor Lab. Kit 
Complete with headphones and 
photocell. Great fun and instructive. 
Enables you to broadcast through any 
nearby radio: turn electric equipment 
on and off just by speaking! Kit 
£7. 19. 6. (inc. PT.) 

KG275A CdS Exposure Meter Kit 
Takes accurate readings even in 
moonlight. Covers ASA Speed Ratings 
6 to 12,000: shutter settings 1/4,000 
second to 30 minutes. Cine settings 4 to 
128 frames per sec. Incident or reflected 
light readings. Kit £10. 7. 6. (inc. PT.) 
Hard case £2. 8. 3. (inc. PT.) extra. Soft 
case £1. 6. 5. (inc. PT.) extra. 

Easy credit facilities available, ask for details. 
12 Hobbies Sections New 960 page Hobbies Manual 

over 12,000 units & components for dozens of 
Hobbies 16/6 

Please send me: Free Knight -Kits brochure 
The new Electroniques Hobbies Manual. (16/8) E 
Enclosed is a cheque/postal order for 16/6 (which 

Iincludes the 5/- pp) made payable to 
Electroniques (Prop. STC) Ltd. 

1 
Name 

Address 

knight -kit Qa ituyp u lyu, 

Electronics (Prop. STC) Ltd., PW5 
Edinburgh Way, Harlow, Essex. lama ---e--. electronigves L 

NEIPIDMAept. No. V8 

30/32, Shudehill 15, Whitechapel 

111 
Manchester 4 - Liverpool 
Tel. 061-832 7710 Tel. 051-236 0738 

FREE GIFT OFFER OF A BRAND NEW WORLD FAMOUS E.M.I. FISK SOLARIS- 
COPE VALUE 22.2.0 WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE 
INSTRUMENT WHICH IS A BOON TO SHORT WAVE LISTENERS CLEARLY 
SHOWS THE AREAS OF DAYLIGHT AND DARKNESS ALL OVER THE EARTH 

AT ANY GIVEN HOUR 

SEND FOR A FABULOUS COLOUR ILLUSTRATED SOUND AND 

SCIENCE CATALOGUE, 88 PAGES CRAMMED WITH PICTURES AND 

INFORMATION ON ALL THE LATEST ELECTRONIC AND SCIENTIFIC 

GADGETS, ACCESSORIES AND EQUIPMENT. ONLY 1/6. P. P. 1/ - 
FULL PRICE OF CAT. CREDITED ON EVERY ORDER OF 30/- 8 over. 

SYNCHRONISE your TAPE RECORDER with your SLIDE PROJECTOR with an 
ORTOSLIDE UNIT. Fits any tape recorder, 2 or 4 track. Can be fitted in minutes 
List Price £8.17.6, Our Price ONLY 59/11 P. P. 2/-. Send S.A.E. for Leaflet. 
PICK-UP CARTRIDGE REPLACEMENTS (for all Record Players) ACOS GP/67-2 
MONO 17/6. ACOS GP/73-2 STEREO 30/-. ACOS GP/91-1 MONO -DE -LUXE 21/, 
SONOTONE STA CERAMIC STEREO37/6, SONOTONE 9 TAHC CERAMIC 58/6. 
COLLEL SCUT STEREO CRYSTAL 49/11. BSR SXIM STEREO CRYSTAL 48/8. 
PHILIPS GP316 89/11. MONO and STEREO ACOS GP93 STEREO 45/, P. P. 9d. 
Finest Quality. British made MYLAR Recording Tape. Fully Guaranteed. In Cartons. 
lin.225ft. Message 5/6 5.1in. 1200ft. Long Play 15/6 

1018 7m. 1800ft. Long Play 23/- 
13/ 

Sin. 1200ft. Double Play 15/6 - 5;fn. 1800ft. Double Play 23/- 
1818 Tin. 2400fí. Double Play 271- 

She.900ft. Long Play 13/8 Leader tape various colours . 2/- 
P. & P. 1/- per reel. Four reels and over post paid. Tape splicer 17/6 plus P.P. 1/ - 
POCKET MULTI -TEST METER. 1000, per volt. Volts 0/10/50/250/500/1000 A.C. 
and D.C. Current: 0-1-100-500mA. Resistance: 0-100k 0. Complete with test prods. 
instructions, 39/6. P. P. 1/6. De -Luxe Model, mirror scale, 49/6 plus P. P. 1/6, 
MULTITESTER-Pocket size: with built in meter protection. Wide angle, jewelled 
metermovement.20,000 0 per volt D.C.10,000 0 per volt A.C. 19 ranges -0,6, 25 

50, 250, 500, 2500 volts D.C. 0, 10, 50,100, 500, 1000 volts A.C. 0-500.A2.5mA- 
250mA D.C. 0-6000 0-6 megohms, 1004,F-0.001 mFd. -20 to +22dB. 
Mirror Scale. Complete in cloth -lined leather case with carry strap and test leads. 
Exceptional value at 24.11.6 P. P. 3/6. 
TRANSISTORS: Some popular types from our range; 0044 and 0045 3/8 each. 
0071 2/9. 0072 3/6. 0081 and OC81D 8/- each. 00169 3/9, OC170 3/8. AF117 4/-. 
0C26 7/8. GETS 5/9. General purpose Approx. 00711/- each. 
NEW HIGH FREQUENCY TRANSISTORS . Sinclair ST140 4/-; STI41 8/-, both 
capable of operating up to 700 Mc/s. ALSO MAT100 7/9. MAT101 8/6. MAT120 7/9. 
MAT121 8/8. ADT14015/-. All transistors post. 6d. up to 3. Over 12 sent P. P. paid. 
BATTERY ELIMINATORS,replaeement for PP9, 29/11 P.P. 2/-; PPS, 19/11 P.P. 1/6. 

MINI -MOTORS 3V to 4.5V operation. Ideal for mini -racing cars, etc. "Large" (lr/a x 

'lie x l'/sin.) 3/11. Medium (1 x s/a x ItinJ 3/9. P. P. 9d. 

popular 
GENUINE 

BSR TCSLP rBBR TC8 STEREO-BSR TOS LP/STEREO-COLLAEO 
STUDIO "O" LP/RONETTE-GARRARD GC8 LP -ACM GP65/67 LP-RONETTE 
BF40/LP-GARRARII GCE LP. Sapphire also available at 3/11 each. 
SPEAKERS. 12in. round high quality British fitted tweeter cone, 6 watts, in 30 or 
150, 45/-, P.P. 3/6. ROUND 12in. R. & A. 30, 35/-. P.P. 3/6. Many other speakers 
available. Sin. 3 or 150, 29/6. 10in. 3 or 150, 35/6. 10 watt bass speaker by E.M.I. 
13ín. x Sin. 150, 39/11. With double tweeter. Very sensitive, 79/11. P. P. 3/6. 
TWEETER. 2Iin.Black plastic cone, Square Frame, E.M.I.30, 12/6, plus 1/6 P. P. 
MICROPHONES. LAPEL/HAND MIXE -11ín. dia. Lapel Clip, ideal for tape record- 
ing. Very sensitive, 7/6. P. P. 1/-. Similar but stick type AM4, 14/6. 
CRYSTAL HAND MIKE. Robust and sensitive. Cream plastic ease. Just the thing 
for tape recorders, 8/6. P. P. 1/6. Similar with built-in stand, 10/6. 
STUDIO CRYSTAL MIKE. Professional, Omni -directional, providing features usually 
only available at many times the price. Sensitivity-50dB. Response -50-12,000 
c.p.s. Black Plastic with punched chromium case, swivels, stand -holder and shielded 
cable. Only 48/-, P. P. 2/-. The stand below fits this mike (as well as many others). 
ACOS MIC 40 -World famous Desk Mike. 16/6 plus P. P. 1/3. 
ACOS ETC 45 -Splendid Curved Hand Grip Crystal Mike, 18/3 plus P. P. 1/6. 
ACOS MIC 60 -"Stick" Type Crystal Mike, 21/3 plus P. P. 1/6. 
ACOS 39 -1 -High Quality Stick Mike. High Impedance, 33/- plus P. P. 1/8. 
ACOS ROUND Crystal Mike insert, 11in. dia., 7/6. P. P. 6d. 
TELESCOPIC FLOOR STAND. HEAVY BASE. Standard thread, ext. to 4ft. 7in. 
49/6. Carriage and Packing 4/6. Desk stand for stick mikes, 7/6. 
SIREN MODULES. Encapsulated solid state circuit. Only requires 3 0 speaker, switch 
and battery (9v.) to complete. Give screaming siren note. Special half price offer. 
List 25/-. Our price 12/6, p.p. 1/-. Make ideal burglar alarm or warning system. 
INTER-COMMS 

Uses DEPP LUXE att. 
TRANSISTORISEDt 

PRICE 59/11.OXIPHONE" 
2 -Way 

AMPLIFIER. Compact for use in mains portable grams Six 2l x 51 in., vol. and tone 
controls attached by fly leads, over 2 watts output, 59/6. P. P. 4/6. 
4 TRANSISTOR 3W AMPLIFIER. Size 21 x 21 x 11in., 3, S or 150 output, 9 volt 
battery operated . Highly sensitive. Price (less battery) 52/6. P. P. 1/6. 
NEW MODEL FIELD 
NEW MODEL HI-FI 3 --WAY VARIAENGTH BLE CROSTER. SOVER NETWORK.e 

1 to 
63/- P. P.2/6. 

LATEST MODEL RESISTANCE SUBSTITUTION BOX. From 150 to 10,0000 low. 

range. 15110 to 10MO high range. £2 P. P. 2/-. (with leads) 
HI-FI TWEETER 150 10 watts Mod. CTIO. Spec: 1,5000 16,000 c/s sensitivity 
104dB. 31/6. P.P. 2/-. 
CAR REAR SEAT AUTO 

UTOrSb EhMER 
KIT with 

wire6. 
and 
P.F.ß 

switched junction box. For 
instaCAPAt select. F. 

CITANCE SUBSTITUTION BOX. Range from 0001 mfd to 22 mfd, complete 
with leads. 251-. P. P. 2Í 
ALL PURPOSE TEST LEAD KIT for the radio amateur, with leads, test prods, spade 
terminals and croe clips. 12/6. P. P. 1/8. 
ARET DYNAMIC MICROPHONE DM155 50K imp, black crackle finish, with wind- 
shield. Very robust, ideal for outside use. £2.13.6. P.P. 3/-. 
GUITAR CONTACT MICROPHONE clips into instrument cutout. 12/6. P.P. 1/6. 
HI-FI STEREO HEADPHONE. 15 Si impedance. For hi -fl amplifiers and tape recorder 
monitoring. Complete with leads and stereo jack plug 24.15.0. P. P. 4/6. 
VERNIER DIALS. Universal mounting for standard lin. drives, 2in. diam. x lin 
deep, 10/6. 21i¢. diam. x 11ín., 13/-. P.P. 1/6. 

5in. 600ft. Standard Play 
51in. 850ft. Standard Play 
lin. 1200ft. Standard Play 

TERMS. Cash with order. No C.O.D. Order total £5 and over sent carriage paid 
(excepting record player decks where carriage is shown). Guaranteed money refunded 

if goods returned perfect within 7 days of despatch. 
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ON THE 

I I 

MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by CHRISTOPHER DANPURE 

WELL, the cold winter days are with us again, and 
here are this month's propagation predictions 
for the main circuits to the U.K. 

West Africa: 0800-1400 25, 21, 17 and 15Mc/s; 
1400-1600 25, 21, 17, 15 and 11Mc/s; 16001800 25, 21, 
17, 15, 11 and 9Mc/s; 1800-2000 21, 17, 15, 11, 9, 7, 6, 5 
and 4Mc/s; 2000-2200 17, 15, 11, 9, 7, 6, 5 and 4Mc/s; 
2200-240015, 11, 9, 7, 6, 5, 4 and 3Mc/s; 2400-0600 11, 
9, 7, 6, 5, 4 and 3Mc/s; 0600-080015, 11, 9 and 7Mc/s. 

South Africa: 0800-1400 25, 21 and 17Mc/s; 1400- 
160025, 21, 17 and 15Mc/s; 1600-1800 25, 21, 17, 15 and 
11Mc/s; 1800-2000 21, 17, 15, 11, 9, 7 and 6Mc/s; 
2000-2200 17, 15, 11, 9, 7, 6 and 5Mc/s; 2200-0200 15, 
11, 9, 7, 6 and 5Mc/s; 0200-0400 11, 9, 7 and 6Mc/s; 
0400-0600 11 and 9Mc/s; 0600-0800 15Mc/s only. 

East Africa: 0800-1400 25, 21, 17 and 15Mc/s; 1400- 
1600 25, 21, 17, 15, 11 and 9Mc/s; 1600-1800 21, 17, 15, 
11, 9, 7 and 6Mc/s; 1800-2000 17, 15, 11, 9, 7, 6 and 
5Mc/s; 2000-0200 11, 9, 7, 6 and 5Mc/s; 0200-0400 11, 
9, 7 and 6Mc/s; 0400-0600 11 and 9Mc/s; 0600-0800 
21, 17 and 15Mc/s. 

South Asia: 0600-1000 25, 21, 17 and 15Mc/s; 1000- 
1200 25, 21, 17, 15 and 11Mò/s; 1200-1400 25, 21, 17, 
15, 11 and 9Mc/s; 1400-1600 21, 17, 15, 11, 9, 7, 6, 5, 4 
and 1600-1800 4 3Mc/s; 15, 11, 9, 7, 6, 5, and 3Mc/s; 
1800-2000 11, 9, 7, 6, 5, 4 and 3Mc/s; 2000-2200 11, 9, 
7, 6, 5 and 4Mc/s; 2200-0200 9, 7, 6, 5 and 4Mc/s; 0200- 
0400 9, 7, 6 and 5Mc/s; 0400-060011 and 9Mc/s. 

South East Asia: 0600-1200 25, 21, 17 and 15Mc/s; 
1200-1400 25, 21, 17, 15, 11 and 9Mc/s; 1400-1600 25, 
21, 17, 15, 11, 9, 7, 6, 5 and 4Mc/s; 1600-1800 17, 15, 
11, 9, 7, 6, 5 and 4Mc/s; 1800-2000 11, 9, 7, 6, 5 and 
4Mc/s; 2000-2200 11, 9, 7, 6 and 5Mc/s; 2200-2400 11, 
9, 7 and 6Mc/s; 2400-0400 9Mc/s only; 0400-0600 
weak signals on 9Mc/s. 

North East Asia: 0800-1100 25, 21, 17, 15 and 11 Mc/s ; 

1100-1200 17, 15 and 11Mc/s; 1200-0200 11 and 9Mc/s; 
0200-0600 11Mc/s only; 0600-080015 and 11Mc/s. 

Australia (via Asia): 0600-0800 2lMc/s only; 080°- 
1000 25, 21 and 17Mc/s; 1000-1200 21, 17 and 15Mc/s; 
1200-1400 21, 17, 15, 11 and 9Mc/s; 1400-1600 17, 15, 
11, 9, 7, 6, 5 and 4Mc/s; 1600-1800 15, 11, 9, 7, 6, 5 and 
4Mc/s; 1800-2000 11, 9, 7 and 6Mc/s; 2000-2200 9Mc/s 
only; 2200-0600 circuit closed. 

West Coast of South America (North of Chile): 1200- 
1400 25, 21 and 17Mc/s; 1400-1800 25 and 21Mc/s; 
1800-2000 25, 21 and 17Mc/s; 2000-220017 and 15Mc/s; 
2200-2400 15 and 11 Mc/s; 2400-1000 11 and 9Mc/s. 

HAPPY EVENT! 
On November 18th, the "Happy Station" programme 

of Radio Nederland celebrates 40 years of short wave 
bands broadcasting. This programme is today still 

produced and presented every Sunday by Edward 
Startz and is believed to be the longest running short 
wave radio programme. 

The secret of its popularity is that it keeps politics 
out of the programme, and just plays music for all 
tastes, and at the end of each programme there is a 
mailbag with answers to listeners' letters. On November 
17th there is a special anniversary programme, so be 
sure to listen, as there is a special QSL card for the 40 
years' celebration, and also a special leaflet has been 
issued telling in brief about the history of the Happy 
Station programme. 

You can hear the Happy Station every Sunday in the 
British Isles and Western Europe at the following times, 
1030-1150 GMT on 11,730 or 9,715, 6,020 and 5,980 
and from 1430-1550 GMT on 6,020. 

Now on to this month's DX -tips. 

EUROPE 
Sweden: Starting November 3rd, Radio Sweden trans- 

mits its morning programmes to Europe from 0930 
onwards on 6,065, English is at 1100-1130. 

Switzerland: The evening programme to the British 
Isles from the Swiss Shortwave Service, Berne, is now 
heard on 9,665 and 6,015 from 1930-2030. 

AUSTRALASIA 
Papua: Radio Milne Bay with 250 watts is now on 

3,235 in English and Pidgin from 0700-1200 and 1700- 
2000. 

AFRICA 
Angola: Emissora Oficial, Luanda, now operates on 

4,820 with 100kW from 0500-0745 and 1855-2400, on 
Sunday mornings does not close until 0200. 

Somali Rep: R. Somali, Hargeisa, now operates on the 
new frequency of 11,675, heard recently around 1500. 

CARIBBEAN AREA 
Haiti: Radiodiffusion Haitienne has been heard on a 

new frequency of 5,075 at 2330. 

SOUTH AMERICA 
Chile: La Voz de Chile, Santiago, has been heard on 

6,150 in parallel with 9,690 at 0400. 
Uruguay: Radio Oficial, SODRE, has been heard 

again on 15,272, transmits daily from 1130-0230. 
Many thanks for tips this month to Sweden calling 

DX -ers. Deadline this month is November 10th, 73. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

THE autumn has arrived -thank goodness. With 
any luck the summer doldrums should leave us 
and the bands can get cracking. 

Twenty metres has, of course, proved its worth 
being almost a 24 hour band. Early mornings are 
the time to catch Pacific DX -VK and ZL, with the 
smaller islands coming in quite consistently, VR6 
and KH6, KB6 etc. 

Top band, after faithful service as a favourite 
talk -in band for summer mobiles, can now get down 
to the more serious business of the winter trans- 
atlantics. You'll need to be able to read c.w. for 
these but the callsigns are usually sent very slowly-. 
5 w.p.m. Listen around band edge from 1.800 to 
i 805kc/s for W and/or K stations 

Ten metres, definitely the biggest disappointment, 
has stirred a little. Openings to Africa have appeared 
and even a South American path opened up on a 
couple of occasions. There are. a :'number of local 
G nets on ten, so it might be worth a listen to keep. 
up to date with local Ham news. Leicester has such 
a net and, so I hear, does Hatfield in Hertfordshire. 

No news of any exotic expeditions have come in. 
J. Moore (Leicester) queries LG5LG heard in QSO 
with FOJH. He called himself "Ernie" and claimed 
to be at a children's home in a "small Scandinavian 
state" (probably Earls Court!). 

K. Proctor (Yorks.) says that for anyone with time 
and patience to spare, he recommends 40 metres. The 
DX is certainly there, as I've mentioned before, and 
the band should improve now the colder weather is 
here. 

LOGS 
Ken, GBAPJ (E.10) noted my remarks re two metres 

and promptly sent .in a log. He doesn't specify the 
gear or the antenna but it should be pretty good 
judging by the log-DLOER, F5NS, F9FT, F9NL, 
GW5BI, GW8UM, ON4RY, PAOAFG, PAOCML, 
PAOVVH. Ken tells of. G3PFM hearing an EA3 on 
the band, 

M. Pasek (Notts.), QP166 into an HRO, wire 
"X" beam for 7Mc/s logged this bunch on 40 
between 0600 and 0730, all s.s.b._-CM2DC, CO2FA,:: 
HK6BMS, PY1CLI, VK2AGW, WK2BKL, ;VK3- 
ART, VK3XM, ZLIAGD, ZL1AQ, ZL2AAG, 
ZL3DD, 8P6AN(c.w.). On 80, his best were- 
ZL2BCG and ZL3RK, both s.s.b. 

K. Proctor (Yorks.), HA500 plus pre -selector, 20ft. 
base -loaded vertical (homebrew) plus a.t.u. winkled 
out these on 40 s.s.b.-CT1GD, CT2AP, CE3DM, 
CN8AW, EA3JE, ET3USA, HB9AIW, IIIJ/P IP1 
(zone 33) OX3DX, PY7LAV, TL8BD (at 5 and 9. 
phis 15dB), VK3OZ, VP2KF, YV4QB, YV5CIL, 
ZC4MO, ZS1JA, 3A2MJC, 4X4TB, 5A5X0 (a.m.), 
4U1ITU, 8P6BH, 9M2DQ, 9Q5EP,:9Y4KR, 9Y4T0. 
A very f.b. log and certainly beats my best on 40. 
Any other braves like to have a go? 
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20, 15 and 10 
The old favourites, 15 and 20, have supplied :a 

steady stream of DX for the past few months. 
J. Moore (Leicester), CR100/2 plus 60ft. end fed, 

says his station cost him about £14, so listening 
in on 14Mc/s makes it a quid-a-meg? Pickings from 
the s.s.b. log-CE3FI, EP2DA, FOHI/FC/M, 
HBOLL, HBOAAI, G3ODO/KL7, HC4WM, HS3HB, 
JA2BTV, JX1DM (Jan íVleyen-I hope!), K1FNA/ 
KG6, KH6BX, KL7GCK, KP4AST, PY2BNQ, 
TG9AG, VE3EQK, VE4CN, VK2LT, VK2APP, 
VK3BM, VK4DO, VK5WO, VK7RX, VQ8CS 
(Mauritius), VR6TC, ZL2AAG, ZL4BX, 3V8AA, 
4A1FFC, 4X4YL. 

S. Mummery (Bromley) has attained the ripe old 
age of 13. He roams 20 metres with a B34 and ' a 
66ft: end fed. Not content with this he logs stations 
to wit-CR4AJ, CTITU, EA4DO, EI7AY, HBOLL, 
IP1OK, KH6BX, KZ5TI, LXISL, TF2WKP, 
VK2AFN, VK3AOF, VK3AOV/P, VK4GY, 
VK5XW, VK7SM, . VP9MI, VR6TS, VS9MB, 
ZB2AY, ZLIDAS, ZL2ABY, ZL3DO, 4U1ITU, 
4X4YP, 5A3IJ. 

P. Baker (S. Wales), HE30, , 150ft: long wire, 
shovelled up a nice haul on 15 metres-CE1DF, 
ÇEOAE, CO2FM, CP6HI, CR4BC, CR5SP, 
CR9AK, CT2AV, DUIFH, EA9AQ, EL2B, 
EP3AM, HBOAAI, HK2RB, HKOBKX (San Andres) 
HL9KW, HP1CT, HR6EB, HV3SJ, KA1U, 
KG4AM, KH6BX, KP4BCL, KR6KN, KV4DB, 
LUIDAB, MP4MBC, OA4NG, OX3DX, PX1YY, 
SVOWN, TJ1AL, TU2BQ, VK2AGW, VE7LB, 
G3UHR/V02, VK9DS, VP2DAJ, VP8JH' (South 
Orkneys), VQ9DH (Seychelles Islands), VRIL, 
VR2CC, . VR6TC, VS5AT (Brunei), VS6DR, 
VS9MB (Maldives), VU2DKZ, XW8AX, YS1XEE, . 

ZD3D, ZD5V, ZD8Z, ZE1CS, ZP5KN, 3V8AA, 
4A1WF, ` 5A1TG, 5H3JL, SN2ABF, 5Z4LG, 
6W8AL, 7Q7AM, 8P6CC, KOBAC/8P6; 8R1P, : 

9GIDM, 9J2BC, 9K2BC, 9M2DQ, 9Y4GS, 9V1NY. 
You should have seen his ̀  log for . twenty! : 

W. Thomas. (Worcester) sends in the best 10 metre 
Iog. Yes, there are signals there. Bill used a BC348 
with an RF24 plus 50ft. end fed to hook-CR6KI, 
OD5CS, ZEICB, XE2JA, ZS1JA; 9G1FL, all on 
a.m. On s.s,b.-CR6JI, CR7IC, CX8DM, ET3USA 
HS1AF, KV4AD, KZ5A0, LU3DTV, LU7CK, 
VP8JC, ZD7DI, ZD9BE, ZS2LM, ZS5LB, ZS6BCI, 
4A1WS, 5Z4AA, 7Q7WW, 9J2BK, 9K2BV. If you 
didn't dò quite so well on ten don't worry -I listened 
at just the wrong times too. 

CONTESTS 
Six contests chalked up on my shack wall. 

November 9th --10th, R.S.G.B. 7Mc/s DX Phone 
Contest; 9th -1 1th, ARRL SSB Phone ` Contest; .;. 
16th ---17th, second 18Mc/s Contest; 16th -18th, 
ARRL SS Contest (c.w.); 23rd -24th, CQ WW DX 
Contest (c.w:); December 1st, fourth 70Mc/s c.w. 
contest. 

Please drop me a line if you hear anything of 
interest. Deadline this month is the 18th. 



NEW-FIELDMASTER CASSETTE TYPE 
TUNER PACK. 

The best 
of its 
type, 
Uses 4 
top grade 
transistors. 
Fits in 
place of 
tape 
cassette 
and con- 
verts recorder 
to radio reception. 
Covers full medium 
wave, battery operated. Highly sensitive 
circuit. £4.19.6. P. & P. 2/6. 

FEW ONLY -MAGNAVOX 4 TRACK 
TAPE DECKS £16.19.6. Carr. 12/6. 

NEW-ADASTRA "DOUBLE 5" STEREO 
AMPLIFIER. 

10 tran- sistor 
circuit. 
Volume, 
Treble, 
Bass, On/ 

off and Balance 
controls. Inputs for 

magnetic and ceramic 
cartridges, tuner and microphone. Output 
5 watts per channel. Complete with opera- 
ting booklet. 212.19.6. P. & P. 4/6. 

"ADASTRETTE" 
2/3 watt 
Record 
Player 
Amplifier. RáRmR, 
ECL82 and 
EZ80 valves. Output imp 3/5 ohms. Easy to 
Ht into cabinet. Separate control panel with 
on/off, volume and toue controls. Complete 
with instructions £4.7.6. P. & P. 4/6. 

NEW -7 -TRANSISTOR 
RADIO KIT. Complete kit 
with all parts and easy to 
follow instruction book. 
Covers full medium wave. 
Speaker and earpiece. At- 
tractive case 7} x 2 x 
with carrying strap. 79/6. 
P. & P. 3/6. 

SHIRA 62D MULTI - 
TESTER 20,000 o.p.v. 
DC Voltage: 5-25-50-250- 
500-25K (20,000 ohms per 
Volt). AC Voltage: 10-50- 
100-500-1000 Volts (10,000 
ohms per Volt). DC Cur- 
rent: 0-50A, 0-2.5mA, 
0-250mA. Resistance: 
0-6K, 0-6mg (300 ohm and 
30K at center scale). Capacitance: 10F to 
001F. 001F to 1F. Decibels: -20 to + 
22dB. Size 48 x 3} x lin. 69/6. P. & P. 3/6. 

TTC.C1001 MULTI - 
TESTER in leather 
case. 20,000 opv. AC 
volts 10, 50, 250, 
1000v, DC volts 5.25, 
125, 500, 2500v. DC 
Current 0-50A, 0- 
250mA. Resistance 0- 
60K, 0-6 Megohm. 
Decibels -20 to 
+22dB. Size of meter 
48 x 3i x lin. 85/-. 
P. & P. 3/6. 

GARRARD DECKS 
1025 Stereo/mono cart. £7.19.6 
2025 Stereo/mono cart. 88.19.6 
3000/S Stereo/mono cart. £9.19.6 
3000/D Stereo Diamond cart £10.19.6 
SP25 less cart. £11.19.6 
SP25 Derain Stereo cart. £17. 4.6 
AT60 less cart £13.19.6 
AT60 Derain Stereo cart. £19. 4.6 
AP75 less cart £22.11.6 
SL75 lees cart. 834.18.9 
SL95 less cart. £44. 6.9 
All plus P. & P. 12/6. 

NEW STEREO/MONO 
HEADPHONES 
SDH-7. Soft rubber 
earpieces with slide 
switch for mono/ 
stereo listeningand 
ind. vol. controls. 
Impedance 8.16 
ohm. Freq.response 
25-15,000 cps. With 
lead and stereo plug. 
26.6.0. P. & P. 3/6. 

1. _ With soft rubber 
earpieces.Impedance 

(al ^ 0 i ohms. Frequency t repouse.23-13,000cps. 
With lead and stereo 

plug. 
83.19.6. P. & P. 3/6. 

SINCLAIR 212 12 watt inte- 
grated amp. and pre -amp. 
Size 3 x 11 x thin. Ready 
built with manual 84.9.6. 
P. & P. 3/6. 

STEREO HEADPHONE 
JUNCTION BOX. 
Enables headphones 
to be used with any 
amplifier. Incorpor- 
ates amplifier leads, 
speaker terminals, 
jack socket and 
speaker/headphoneswitch. 29/6.P. & P. 2/-, 

STEREO 
HEADPHONES 

01111. 

NEW TRANSISTOR 
MODULES. 
E.1311. " PHONO 
PRE -AMPLIFIER. 
Size 2 x 1 x }in. 
built-in R.I.A.A.. 
Characteristics en- 
abling low output 

magnetic pick-up cartridges to be amplified 
up to 1 volt. Input 100K ohm; Gain: 28dB; 
Max. output: 3; Max. Input: 50mV; Dis- 
tortion: 0.15% (at lv level). Powereupply: 
9-12v. 29/6. P. & P. 2/, 
E.1812. TAPE PRE -AMPLIFIER. Incor- 
porating N.A.R.T.B. curve characteristics, 
this amplifies tape head signals up to 1 volt 
within the frequency range of 30Hz- 
15KHz. Input imp 10OKohm; Gain: 25dB; 
Max. output: 2v; Max. Input: 50mV; Dis- 
tortion:0.15 % (at lv level); Power supply: 
9-12 volts. 29/6. P. & P. 2/-. 
E.1313. MICROPHONE PRE -AMPLIFIER. 
Enables a low output microphone to be 
used with an amplifier or radio. Input imp. 
100K ohms; Gain: 28dB; Max. output: 3v; 
Max. input: SomV; Distortion: 0.15% (at 
1v level); Freq. res. 10Hz-50KHz. Power 
supply: 9-12v. 29/6. P. & P. 2/-. 
E.1814. POWER AMPLIFIER. When used 
in conjunction with E.1311, E.1312. and 
E.1313, units this amplifier module pro- 
duces about 300mW outnat for speaker 
connection (8-16 ohms), without necessity 
for an output transformer. Input imp: 
1,000 ohms; Gain: 20dB; Output: 300mW; 
Distortion: 3% (at 200mW output level). 
Freq. res. 5011z-10KHz. Power supply: 
9v Current 20mA at no signal, 80mA at 
max. output. 29/6. P. & P. 2/-. 
E.1815. ELECTRONIC ORGAN TONE 
OSCILLATOR. Used in conjunction with an 
organ keyboard, variable resistances and a 
9 volt power supply, this module acts as 
the oscillator unit for an electronic organ. 
Tone Frequency: 200-1,000Hz; Output: 
80mW; Current: 15mA. 25/-. P. & P. 2/ 
E.1316. MORSE CODE OSCILLATOR. A 
transistorised morse code oscillator(buzzer) 
to be used in conjunction with an operating 
key. Suitable for direct connection to a 
loudspeaker. Tone freq. 400Hz; Power 
output: 80mW; Power supply: 3-9v. 
Current:45mA. 25/-. P. & P. 2/-. 
E.1017. WIRELESS CODE OSCILLATOR/ 
TRANSMITTER. Can be used with an 
ordinary AM radio receiver for modulated 
signal transmissions, and for bench trouble 
shooting when servicing. Trans. freq: 
400Hz-30MHz; Tone freq: 400Hz; Power 
supply : 9v DC. Current: 35mA. 25/-. 
P. & P. 2/-. 
E.1318. DUAL LAMP FLASHER. A 
switch module for electronically alternat- 
ing two miniature bulbs, 6V, 100-200mA.. 
Ideal for models, toy boats and planes, 
displays, warning and security devices, 
communication signals, eta. Flasher time: 
1 sec; Power supply: 6v DC. Current: 
15nmA; Lamp: 6 V-150mA.25/-. P. & P . 2/ - 

NOW OPEN -OUR NEW 

Hi-Fi Demonstration Room 

Recording Tape Bar 
" Scientific Centre -Wonderful 

selections of Microscopes, 
Binoculars, Telescopes. 

At 18 Tottenham Court Rd , W 1 

COMPACT 2 -WAY INTERCOMS. 

For table or wall mounting. Smart two tone 
grey cases size 35 x 18 x 25in. Complete 
with lead, staples and 9v battery. 49/6. 
P. & P. 3/6. 

AC/DC CON- 
VERTOR. Enables 
transistor 
equipmentto 
be operated 
from AC 
mains. 6(9/ 
12v output 

se ector switch and on/off switch. Grey case 
size 4 x 2á x 2in. complete with mains lead, 
connecting leads and instructions. 59/6. 
P. & P. 3/6. 

NEW- 
_ SINCLAIR 

IC -10. 
INTEGRATED 

CIRCUIT 10 watt Amplifier. Size only 
1 x 0.4 x 0.2in.A true hi-fi amplifier com- 
plete with manualgiving details of a wide 
range of applications and instructions. 
Guaranteed 5 years. ONLY 59/6. 
P. & P. 1/6. 
NEW-VHFAIRCRAFT 
BAND CONVERTOR. 
When placed within lin. 
of a MW band radio full 
coverage of VHF Air- 
craft Band 108-135Me/s. 
can be obtained. All 
transistor, 9v battery 
operation Fully tunable. 
1851n. x 7 section tele- 
scopic aerial. Size 4 x 21 
x lhin. 79/8. P. & P. 3/6. 

4AMP BATTERY 
CHARGER. 
Smart hammer 

grey case .11in. 
meter. 6v aad 
12v switch- 

ing. Safety 
fuses and heat vents . 

Complete with 5ft. three core mains lead, 
5ft. red and black battery leads with heavy 
duty crocodile clips. 59/6. P. & P.4/6. 

CAR 
BURGLAR 
ALARM. 
With combined 
emergency warn- 
ing light system 
Fits any 6v or 12v car. 
With switch panel alarm 
unit and fitting instructions. 
89/6. P. & P. 3/6. 

^ WARNING ..... iD ALARM 

NEW TRANSISTOR 
CHECKER. 
For measuring alpha, 
beta, and Ioo. factors of 
transistors also for check- 
ing germanium and sili- 
con diodes. Internal 9v. 
battery. Wide reading 
scale. Moulded case size 

moi» °0` 7 x 43 x 31in. Ranges: 
Alpha 0.7-0.9967; Beta ® ® 0-300;Ico0-50A-5,000A. 
Diode Test: Forward 

and reverseinterna]resistance. Resistances: 
20 ohm -1 megohm. Complete with can- 
ne tors and instruction booklet. £7.19.6. 
P. & P. 3/6. 
EAGLE TT.144 TRANSISTOR TESTER. 
Tests in -circuit or out of circuit. Identifies 
PM' and NPN types. Indicator lamp pro- 
vides positive information on the following 
tests: 
Electrode open circuits and current drain. 
Provides reliable GO -NO-GO tests at prac- 
tical collector currents of from 5mA-50mA 
or more on power transistors. 
With accessories and instructions. Size 
31x 61 x 25in. £4.19.6. P. & P. 3/6. 

LIND AIR (OPTRONICS) LTD 

"HI -TEN" LOUDSPEAKER 
British made full range 
loin. unit handles up to 
10 watts. Ceramic 
magnet. Freq. response: 
40-10,000 cps. Imp: 15 
ohms. Flux density: 
10,000 lines. 49/6 
P. & P. 4/6. 

S-DeC BREAD 
BOARD 

Solderless breadboard panels, for fast re- 
liable component connections. 
Single DeCs. One S-DeC with Control 
Panel, Jig and Accessories for solderless 
connections to controls, etc., with booklet 
"Projects on S-DeC" giving construction 
details for a variety of circuits. 29/6 
P. & P. 2/6. 
2 DeC KIT. Two decks, control panel and 
accessory kit together with component tray 
and lid all in a black plastic box. Instruc- 
tions and project book included. 89/6 
P. & P. 2/6. 
4-DeC KIT. Four S-DeCs with two Control 
Panels, Jigs and Accessories and the book- 
let "Projects on S-DeC" all contained in a 
strong attractive plastic case. Ideal for the 
professional user. £5.17.6. P. & P. 3/6. 

9 in 1 ELECTRONIC KIT 
Build nine different projects from one basic 
kit -no mechanical knowledge required. 
Build a Police Siren, Metronome, Morse 
Code Amplifier, Electronic Massager, W/T 
Transmitter, Radio Telephone, One tran- 
sistor Radio, Two -transistor radio, Elec- 
tronic Music. Kit. Completely safe -operated 
on 9v. PP3 battery. Complete with simple 
step by step instructions. ONLY 69/8 
P. & P. 51-. 

SOLDERING - 

GUN 
With interchangeable 
tips, extension barrels, 
comfortable grip with 
trigger control, "U" shaped 
351n. bit to minimise wear. 
Light beam is automatically 
directed on to end of bit when ON/OFF 
trigger is in use. Complete with 2 -pin plug 
230-250 volts. Spares available. 85 watt 
element. 49/8 P. & P. 2/6. 

18 Tottenham Court Road, London, W.1. Tel: 01-580 2255 
25 Tottenham Court Road, London, W.1. Tel: 01-580 7679 
53 Tottenham Court Road, London, W.1. Tel: 01-580 4534 

"ADASTRA" 
SOLDERING IRON. 

30 watt. Employs its pro- 
tective cover as a handle. 

AC 230/250v. Adjustable bit. 
With 4ft. lead. 
Spares available. 
12/6 P. &.P. 2/6. 

EMI COMBINATION 
LOUDSPEAKERS. 
135 x 88in. eliptical with 
two 25in. tweeters. 15 
ohm impedance. Power 
handling 10 watts. Brand 
new and guaranteed. 99/6. 
P. & P.7/6. (Also available 
without tweeters. 59/6. 
P. & P. 7/6). 

Open 9-6 pm Monday to Saturday Open Thursday until 7 pm. 
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PEAK SOUND 

ES.10-15 
LOUDSPEAKER 

As described in 
"Wireless World" 
and much praised 
by Hi Fi News, 
October. 

A revolutionary advance 
in design logic 
in the Peak Sound ES,10-15, low priced components are combined in an original way 
to produce a loudspeaker so startlingly good that it has no difficulty in comparing with 
speakers costing six or seven times as much. Mr. P. J, Baxandall, world recognised for 
his work on tone control systems, designed and describes this speaker in "Wireless 
World" August and September issues, and Peak Sound are privileged to offer the 
designer -approved assembly exact to specification. 

Response60-14,000Hz (100-10,000j3dB). Loading up to 10 watts R.M.S.; Impedance 
15 ohms. Performance is characterised by exceptional clarity and definition at all 
frequencies. Both size and cost make the ES.10-15 ideal for stereo. Full, simple 
assembly instructions with each speaker, 

Equaliser assembly £1.16.0 
Special loudspeaker unit £1.18,0 

Purchase tax 8.1 
Pack -flat Cabinet (18 x 12 x 10in.) in 
natural Afrormosia Teak, all parts 
cut and drilled. £6.15.0 ! Carr. paid /n UX 

4£10.11.1 
Cross -over choke for using ES.10-15 with additioaa! woofer £1.2.6. 

HI f/ NEWS, REVIEWING THE ES. l0-15 
SAYS 
"The Immediate impression was of a thoroughbred speaker, smooth and effortless 
and unbelievable that there was not a tweeter. Voices were uncannily real. Congratu- 
lations Peter Baxandall and to Peak Sound for making this kit available." 
Peak Sound products include "Cir-Kit" adhesive copper strip for circuit 
building; a new super high fidelity 10 watt amplifier for the constructor etc. 
from dealers, or in cases of difficulty please send direct. Trade enquiries invited. 

PEAK SOUND (HARROW) LTD. 
32 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 
Telephone EGHAM 5316 

L, 

TO PEAK SOUND 

Please send 

for which I enclose £ s d 

NAME 

ADDRESS 

Block letters please PW1 2 

1 

J 

THE HEATHCRAFT 

WITH 6 MINI -TOOLS FOR 

precision drilling 
grinding, polishing 
etching, cutting 
gouging, shaping 

SUPER MODEL Sin. long. 
Powered by a 9/12 volt external 
battery, completely portable, 
shockproof. Indispensable for 
printed circuits, model making, 
precision engineering, car main- 
tenance, optical work and 
every job where a tool 
with exceptional accu- 
racy, power and speed 
is required. Fully guar- 
anteed. STANDARD 
Mini -Drill with smaller 
motor 39/6 p ft p 1 /6. 
C.W.O. to: Dept. L2 
Heathcraft Metal Products Ltd 
54 Poland St., London W.1. 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS1R5, 155, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94. 
Set of 4 for 17/6. DAF96, DF96, DK96, DL96, 4 for 28/-. 

OZ4 4/6 42AX7 4/9 DK96 7/- 51.42 9/9 PEN36C15/- UCC85 8/8 
1A7GT 7/- 12K8GT 7/6 DL35 5/- 5184 4/9 PFL20012/- UCF80 8/3 
1H5GT 7/- 20F2 10/6 DL92 5/9 EL90 5/- PL36 9/6 UCH42 9/9 
1N5GT 7/9 2011 18/9 DL94 5/9 EL95 5/- PL81 7/8 UCH81 6/8 
1R5 6/6 20P3 14/9 DL96 7/- 51180 5/9 PL82 8/8 UCL82 716 
185 4/8 20P4 18/6 DY86 5/9 E11181 6/9 PL83 6/8 UCL83 9/9 
1T4 2/9 251140111/8 DY87 5/9 EM84 6/3 PL84 6/3 UF41 9/9 
384 5/9 3001 6/9 EABC80 6/6 EM87 7/8 PL500 121- UF80 7/- 
3V4 5/9 30015 18/8 EAF42 8/4 EY51 7/- PL504 1218 UF85 6/9 
51.740 4/6 30C17 12/6 EB91 2/3 EY86 8/3 PL508 15/- UF89 6/3 
5Y3GT 5/9 30C18 9/- EBC33 7/9 EZ40 7/6 P11184 7/9 13L41 916 
5Z4G 7/6 30F5 12f- EB041 7/- EZ41 7/6 PX25 10/6 UL44 20/- 
11/30L2 12/6 30PL1 12/6 EBF80 6/- EZ80 4/6 PY32 10/- UL84 6/6 
6AL5 2/3 30FL14 12/6 EBF89 6/3 EZ81 4/9 PY33 10/- 135184 7/6 
5AM6 3/8 3011. e/- ECC81 8/9 KT61 819 PY80 5/8 UY4I 7/- 
6AQ5 4/9 30L15 14/- ECC82 4/9 KT81 15/- PY81 5/3 UY85 5/9 
SAT6 4/- 30L17 18/- ECC83 7/- 578 14/9 PY82 5/- VP4B 10/6 
6A116 5/6 30P4 12/- ECC84 5/8 PABC80 7/3 PY83 5/9 VP132121f- 
6BA6 4/6 30P12 11/- ECC85 4/9 PC86 9/6 PY88 8/3 Z77 8/6 
513E6 4/8 30P19 12/- ECO80412/4 PC88 9/8 PY800 6/9 Transistors 
3556 6/9 30PL1 12/6 ECF'80 7/- PC96 8(6 PY801 8/9 AC107 3/6 
5BW6 13/- 30PL1314/8 ECF82 6/9 PC97 8/6 R19 6/8 AC127 2/- 
304 2/9 30PL14 15/- E01135 6/- PC900 8/3 1120 12/6 AD140 7/6 
3F13 8/8 35L6GT 8/- 501142 10/6 PC084 6/- TH210 9/9 AF102 18/- 
3F14 9/- 35W4 4/6 ECH81 5/9 FCC85 6/6 U25 13/- AF115 3/- 
3F23 12/6 35Z4GT 5/- 501184 6/9 PCC88 8/9 U26 12/- AF116 3/- 

2/6 6063 12/6 ECL80 6/9 P0089 10/6 1347 13/6 AF117 3/8 
11180 4/3 AZ31 9/- ECL32 6/9 PC0189 9/9 U49 ' 13/8 AF124 7/6 
ìL18 8/- 536 4/9 ECL83 8/- PCF80 8/9 U52 4/8 AFI25 

- 3/6 
3V6G 3/6 B729 12/6 ECL86 8/3 PCF82 6/- 1378 3/6 AP126 71- 
3V6GT 8/8 00535 10/- EF39 3/9 PCF86 9/3 13191 12/6 AF127 3/6 
3114 3/6 CL33 18/6 EF41 9/8 PCF80013/6 13301 18/8 0022 5/- 
3X5GT 5/9 DAC32 7/- EF80 4/3 PCF801 7/- 13801 18/= 0026 5/9 
'B6 10/9 DAFT' 4/3 5E85 5/8 PCF802 9/6 UABC80 8/3 0(:44 2/8 
'B7 - 7/- DAF96 6/- EF86 6/3 PCF805 9/- UAF42 9/8 0045 2/3 
C5 15/- DF33 7/9 E189 5/3 PCF80611/6 UB41 6/6 0071 2/8 
'CO 6/9 DF91 218 EF91 3/8 -PCF80812f6 UBC41 7/9 0072 2/6 
Y4 6/6 DF96 8/- EF183 5/9 PCL82 7/- UBC81 7/- 0075 2/- 061 15/- D1177 4/- EF184 5/9 PCL83 9/- UBF80 6/- 0081 2/3 
OP13 15/6 51181 10/9 E1190 8/8 PCL84 7/8 11131389 8/9 00815 2/8 
2AT7 3/9 DK32 7/- EL33 8/9 PCL85 8/3 UBL21 9/- 0082 2/8 
2AU6 4/9 5E91 5/8 EL34 9/8 PCL86 8/6 11092 5/- 00825 2/6 
2AU7 419 51{92 8/3 EL41 9/8 PENA4 12/6 110084 7/9 00170 2/0 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 

ESSEX. Tel. 01-550 7441 
Postage on 1 valve 9d. extra. On 2 valves or more, postage ßd. per 

valve extra. Any Parcel Insured against Damage in Transit 6d. extra. 
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UNIJUNCTION 
TRANSISTOR 
CIRCUITS C.R.sRAoLEY 

PART 2 
AST month the basic operation of the unijunc- 
tion transistor was described and some simple, 

ipractical circuits based on the use of the uni - 
junction transistor as a relaxation oscillator were 
given. Some further practical circuits using unijunc- 
lion transistors are featured this month. 

Calling Systems 
The 'circuit in Fig. 7 was found useful in a large 

sub -divided house to enable the occupants to recog- 
nise their own particular door buzzer tones. A uni - 
junction transistor Tr1 is used in a buzzer circuit 
which draws about 1/30th the power of a conven- 
tional bell or buzzer. Each occupant's bell -push on 
the front door produces a different toned buzz. The 
circuit could also be used in a house to identify 
callers at the front, back (and side) doors. Again lay- 
out is not critical and batteries or the mains power 
supply may be used. The preset potentiometers are 
adjusted to give four distinctly different tones. 

The circuit in Fig. 8 is a door buzzer system which 

VR1 
50kn 

VR2 VR3 
5Okn 50kf2 

R2 
3.3kf 

C1 
1yF 

2N2646 

R1 
6aon 

B2 

B1 Additional 
speakers _mot_-, 
rlri r vi III III 
11-kú 1 V 

27V 
to 

30V 

Fig. 7: Multitone calling system. VR1-VR3 are adjusted to give 
different pitched buzzes. 

* components list 

R1 68012 4W 
R2 3.3k0 4W 
VR1-VR3 50k52 skeleton presets 
Cl 1µF 30V electrolytic 
S0 -S3 Door bell -pushes 
LS 3-1552 speaker, any size 
Tri 2N2646 or equivalent 
Battery or mains power supply 

was installed in a block of flats at a considerable 
saving over a conventional bell system. There is no 
limit to the number of speakers in the system. As 

R2 
33kf1 

VR1 
50kfl 
Toné 

52 

Door bell S3 Mains 
pushes wa. neutral' 

S4 

Foe o -- 
Etc. 

Remote 
speakers 

L.5.1 

Mains 
'neutral' 

L.S. 2 

F51 
10OmA 

+27-30V1 
D.C. 

I 

I 

D1 

130V 

0. 
Mains 
'live' 

C2 

Mains 'neutral' 

Mains 'earth 

Fig. 8: Multispeaker buzzer system. Note importance of safety 
precautions in text if using the non -isolated power supply shown. 

* components list 

R1 68052 QW 
R2 3.3kS2 ;W 
R3 10kS2 5W 
VR1 50k 1 skeleton preset 
Cl 1µF 30V paper or electrolytic 
C2 1000µF 30V electrolytic 
D1 30V 1W zener diode 
D2 400V p.i.v. silicon diode 
S1 -S3 etc. Bell push -switches 
LS1, LS2 etc.. 3-1552 remote speakers 
FS1 100mA 
Tri 2N2646 or equivalent 
Fuseholder, wire, etc. 

this was a permanent installation a very simple non - 
isolated power supply was used. Capacitor C2 is trickle 
charged through R3 and D2 up to a potential of 30V 
when the zener diode conducts away further current. If 
this power supply is used it must be connected to the 
mains with the polarity as shown or the wiring will 
become dangerously "live". 

Ensure that all exposed metal associated with the 
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buzzer system is earthed. Note that each speaker is 
returned to mains neutral. This is an economy on 
wire as only single core cable is required to connect 
each speaker to the circuit. A testmeter or neon 
screwdriver should be used to ensure that no connec- 
tion is made to the live side of the mains. 

If R3 is increased to 33kfl 5W and C2 reduced to 
500µF then the power supply will only hold enough 
charge to drive the circuit at full volume for a few 
seconds. One must then wait a few seconds before 
the buzzer can be used at full volume again. This 
feature of decaying volume would prevent annoying 
over use of the buzzer by callers. 

Timing Circuits 
If the values of C and R in Fig. 2 are both large 

one can obtain extremely low frequency oscillation. 
For example if C is 1,000µF and R is 100kfl the 
circuit will fire about once every 3 minutes. If C is a 
good quality electrolytic used well within its voltage 
rating (for low leakage current) then the period will 
remain constant. Supply voltage changes and tem- 
perature variation have little effect on the period. For 
this reason the unijunction is excellent for use in 
timing circuits in which it acts as a one-shot 
oscillator. 

Photographic Timer 
The circuit in Fig. 10 is a photographic timer which 

will switch on an enlarger for a. preset period of 1 

second to 1 minute. The operation is as follows: 
SI ("on") is pressed to open and the relay de -ener- 
gises. Cl now charges slowly through Rl and VR1, 
the latter having _ been set for the required period. 
During this time the enlarger lamp draws current 
through the relay contacts RL2. When Cl reaches 

VR1 
50Okfl 

Time set 

R2 
22n 

R1 lokn © 
R3 
6800 

Tr1 
2N2646 

RL 
12V 

loon 

RL1 
V 

C1 0 
5OyF° 

et 
////4, cabinet 

82 

Bt 

RL3 v-V 
n 

1 
T' 

82 27V 
(3xPP3), 

52 
On/Off 

ó 
53 

(Off) 

+ 

To enlarger 

E> 

Mains 
supply 

N' 
L 

bG RL2 

Fig. 10: Photographic enlarger timer. Pressing S1 de -energises 
the relay for a time set by VR1. While the relay is de -energised 

the enlarger is on. 

Mains powered neon lamp 
for illumination at night 

To control 
box 

To mains 
neutral 

2" diameter 
loudspeaker 

Tin used 
as cabinet 

Wires to mains 
and remote speakers 

Fig. 9: Constructional details of the multispeaker buzzer system. 

the unijunction firing voltage it discharges through 
the unijunction and the relay, causing the relay to 
energise. Once the relay is energised it is held closed 
by Bi until S1 is opened to start another timed 
period. When the relay is energised the contacts RL1 
discharge Cl to ensure that it has zero charge at the 
start of each timing period. 

R2 limits the peak discharge current through the 
unijunction. It may be reduced if the relay does not 
close properly. VR1 should be an ordinary logarithmic 
track potentiometer wired to give increasing period 
with clockwise rotation. This gives a better spaced 
scale than a linear type would. The scale is very non- 
linear but can be calibrated easily using a stopwatch. 
The maximum period may not be exactly 1 minute 
but will probably be within 2-3 seconds of this. For 
most photographic purposes this will not matter. 
Similarly, the minimum period may not be 1 second 

10 20 
30 
40 
50 

secs 60 

4041 m , 
off on ON 

Mains 

Enlarger 

RL3 

RL2 

RL RL1 
RL3 

Fig. 11: Constructional details of the 
enlarger timer. Calibrate the time scale 
boldly for good visibility under a 

darkroom safelight. 

Mains in 4- 

To enlarger 

B2 
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g High Fidelity.. 
single unit speaker 

Super 8 

The Super 8 is a single, wide spectrum loud- 
speaker unit. The massive magnet gives it very 
high sensitivity and it will give a much louder 
and purer sound volume than ordinary 
speakers. 

It is simplicity itself to install in a home -built 
cabinet, needing no special skills. 

The Super 8 will transform the results from 
your radio or radiogram. The sound of your 
television set can be greatly enhanced by using 
the Super 8 with a Wharfedale transforn.er. 

Installed in your car, you will achieve a won- 
derful depth of sound from a normal car radio. 

The Super 8 iS a'real high fidelity loudspeaker 
and gives a response from 20 Hz to 20,000 %4x, 

WHAiwMñi 
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Multi Purpose Neon Test Unit. Robust, useful and 
instructive, tests insulation, capacity, continuity, 
resistor, volume controls, also acts as signal 
injector and L.T. fault finder, kit comprises neon 
indicator, 4 -way wafer switch, ebonite tubes, 
resistors -condensers, terminals, etc., with dia- 
gram, only 9/8, plus 2/- post and insurance. 
5 Push Switoh. One push operates mains on/off 
switch, the other four operate various on/off and 
change -over switches, 2/6. 
A.E.I. Fractional H.P. Motor. 200/250 v. 50/60 
p.p.a. enclosed, continuous rating 1/40 h.p., ex. 
equip. Perfect order, 19/6, plus 4/6. 
Experimenting with ultra violet? Philips U.V. 
lamp, 16/6; holder and control gear 19/6. 
G.E.G. Black Light Tube for experiments and 
special lighting effects -40 watt 2ft. tubes only, 
14/6 each; holders and control gear, 19/8, Pins 
4/6 post. 
Cloak Motor. 230v. 50 cps synchronous -self 
starting, 6/6. 
Pentode Output Transformer. Standard size, 40-1, 
ex -equipment but OK, 4/3 each, 48/- doz. Post 
paid. 
E.H.T. Condenser. 0-1 mfd. 5 kV, 8/6 each. 
Neon Mains Tester, 1/3 each, 12/- doz. 
Flood Lamp Control. Our dim and full switch is 
ideal for controlling photo flood lamps; it gives 
two lamps in series, two lamps full brilliance and 
lamps oft Similar control of other appliances can _ 

be arranged where used in pair or where circuit 
can be split exactly in half. Technically the switch 
is known as a double -pole change over with off. 
Our price 4/6. 
Sub -Miniature Silicon Diodes. General purpose 
type with gold-plated leads, 1/- each or 7/6 per 
dozen. 
Message Tapes. 225ft. Tape on lin. spools, nor- 
mally 4/6 each, we offer 4 tapes for 12/6. 
White Circular Flex. Ideal for lighting drops, 
twin made by BICC. Usually 8d. yd., 100 yd. coil 
for 30/-, plus 6/- postage. 
Edgewise Control. Morganite, as fitted many 
transistor radios, 2K or 5K with switch, 2/8 each 
or 24/- per dozen. 
12V Inverter. Pull transistorised for operating a 
20 -watt fluorescent tube, size bin. long x 1ä x 13. 
£3.10.0. Post and insurance 3)-. 
Silicon Rectifier. Equiv. BY100 750mA 400V., 
10 for 20/-, 
Miniature Pickup for 7in. records made by Cosmo - 
code, crystal cartridge with sapphire stylus only 
3/9 or 36/- dozen. 
Telescopio Aerial for radio or transmitter, chrome 
plated, 6 section extends from 72in. to 47ín., 
7/6 each, £4 per dozen. 
Midget Neons for mains indicators, etc., 1/3 each 
or 12/- dozen. 
Compression Trimmers. Twin lOOpF, 1/- each; 
9/- per dozen. 

Sin. P31 Loudspeaker. 3 ohm, 12/6; 80 ohm, 13/6. 

MAINS MOTOR 
Precision made -as used in record decks and tape 
recorders -ideal also for extractor fans, blower, 
heater, etc. New and perfect. Snip at 9/6. Postage 3/ - 
for first one then 1/- for each one ordered. 12 and 
over post free. 

WORKSHOP or REFRIGERATOR 7 
Many readers will have found to their dismay 
that the loft, garage or shed, which they so 
carefully converted into a workshop, is just a 
refrigerator in the winter -it can't be used, 
because it never gets warm until it is time to 
finish. The answer is "RADIANT ZONE 

HEATING". Benefit from this type of heating is immediate and low in cost. 
Our Radiant Zone Heaters (made by the famous Philips Company) are inter- 
nally mirrored glass tubes with built in 500 watt heat and light elements. Four 
of these over the average size bench is all you need and will cost only about 4d. 
an hour to run. Ideal also under typists' desks. Keeps legs and knees warm, no matter how mini the "mini". Price is 27/6, poet and insurance 4/6 on one or any 
quantity. C i RADIO STETHOSCOPE 
Easiest way to fault find -traces signal from aerial to speaker 
-when signal stops you've found the fault. Use it on Radio, 
TV, amplifier, anything -complete kit comprises two special 
transistors and all parts including probe tube and crystal. 
earpiece. 29/8 -twin stethoset instead of earpiece 11/- extra - 
poet and ins., 2/9. ' 

ELECTRIC CLOCK WITH 20 AMP, SWITCH 
Made by Smith's these units are as fitted to 
many top quality cookers to control the oven. 
The clock is mains driven and frequency con- 
trolled so it is extrdmely accurate-. The two small 
dials enable switch on and off times to be accu- 
rately set -also on the left is another timer or 
alarm --this may be set in minutes up to 4 hours. 
At the end of the period a bell will sound. Ideal 
for switching on tape recorders. Offered at only 
a fraction of the regular price --new and unused 
only 39/6, leis than the value of the clock alone -post and insurance 2/9. 

DEAC RECHARGEABLE BATTERY 
3.6V-500mA hr. -size 1l x lhhin. dia. really powerful will 
deliver 1 amp for 4 hour. Regular price 32/6 each -our 
price 12/6 each unused but ex -equipment. 

Precision Wheatstone Bridge. Opportunity tobuild cheaply.100K wire wound pot. 
15W rating, only 5/-. 
Sheet Paxolin. Ideal for transistor projects. 12 panels each 5in. x 8in., 5/-. 
Transistor Ferrite Slab Aerial with medium and long wave coils, 7/6 each. 

Where postage is not stated then orders 
over £3 are post free. Below £3 add 2/9. 
Semi -conductors add 1/- post. Over £1 post 
free. S.A.E. With enquiries please. 

Rotary Cam Operated Switoh. 12 positions each of 
which close a separate pair of contacta except the 
last which leaves them all open. Contacts rated at 
250V 16 amps, 15/- each. 
Rotary Cam Operated Switch. 4 positions: 1st 
position all contacts open; 2nd contact 1 closed; 
3rd contacts 1 and 2 closed; 4th contacts 1, 2 and 
3 closed. Contact rated 250V 16 amps, 8/6 each. 
Under Carpet Heating 

- Element. Waterproof 
plastic covered element 12 yds. long, 900 watt, 
12/6 each. 
Breast Microphone. Fine American made dynamic 
type, adjustable on breast plate with neck straps, 
7/6, post 4/6. 
Circular Fluorescent. 22 watt, 91n. diam. tube 
complete with choke, starter, holders and chrome 
clips, 29/6, post, etc., 4/6. 
Midget Relay twin 250 ohm coils, size approx. 
14in. x lin. x lin. 4 pairs changeover contacts, 
7/6 each. 
P.O. Type Relay. Twin 200 ohm coils, size approx. 
3in. x tin. x Mn. 4 pairs changeover -contacta, 
8/6 each. 
Printed Circuit Board, Edge Connector, solder 
terminations. 32 contacts, standard spacing for 
veroboard, etc. bin. long but easily cut. 7/6 each, 
80/- doz. 
1,000W Fire Spiral, replacement for most fires. l/3 
each, 12/- doz. 
50 ohm 50 watt Wire Wound Pot -meters, 8/6 each. 
1 Meg Miniature. Pot -meter Morganite standard 
lin. spindle 1/- each; 9/- per dozen. - 
1 Meg Miniature. Pot -meter Morganite preset 
screwdriver control. 9d. each; 8/- per dozen. 
Pre -Set 100K by Welwyn with intrical bakelite 
knob, 1/- each; 9/- per dozen. 
100K Pot -Meter. Miniature type with double pole 
switch and standard 4in. spindle, by Morganite, 
21- each; 18/- per dozen. 
Blanketstat Glass. Enclosed, normally closed. 
Circuit will openshould blanket overheat, 4/6 each. 
Thermal Relay. Can be used to delay the supply 
of HT while heaters warm up, or will enable 
15A loads to be controlled by miniature switches 
or relays. Regular list price over £2, price 7/6 each. 
Siemens High Speed Relay. Twin 1,000 ohm coils. 
Platinum points changeover contacts -Ex 
equipment, 8/8 each. 
Toggle Switch Bargain, l0A 250V normal one 
hole fitting 2/9 each; or 30/- per doz. 
Electric. Look. 24V coil, but rewindable to other 
voltages, 4/6 each. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO-2TH 

YOUR CAREER in 
RADIO & 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam, successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be glady sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 
12/68 

BRITISH NATIONAL RADIO SCHOOL 

17ín.-£11.10.0 TWO-YEAR GUARANTEE 
19ín. SLIMLINESOBEL-24Gns. 

EX -RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17"-19"-21"-23" ,.. 4e,,,;,s 
WIDE RANGE OF MODELS 

SIZES AND PRICES 
DEMONSTRATIONS DAILY 

me a a a a a-aaa - rar 
TWO-YEAR GUARANTEED 
TUBES 100% REGUNNED 

141n.-69/6 17ín.-89/6 
211n. and ALL SLIMLINE TUBES 99/6 

EXCHANGE BOWLS. Carr. 10/6 
Ex. MAINTENANCE TESTED TUBES 

17ín.-35/-. Carr. 5/- (not slimline) 

COCKTAIL/STEREOGRAM CABINET £25. 
--- - - Polished walnut veneerwith elegant 

'-. - --- -- fronted ,,,,,,;,.... glass cocktail compartment, 
__ _ - padded. Position for two 10in. cllip- 

-'s tical speakers. Record storage 
- space. Height 35441n., width 524in., 

depth 144in. Legs 1 gn. extra. 
i OTHER MODELS. SEND FOR __...-- FREE LIST aaaaIlm a a a a « III. 

TRANSISTOR CHASSIS 
D1 49/6 

' ì - 6 Transistors, LW/MW. Brand New. 
- - Famous British Manufacturer. 

(LESS SPEAKERS). Dia. 74" x 3;". P. B. P. 4/6. 
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 94"x64"x34". 
P. & P.4/6. Similar cases in plastic 7/6. 
TRANSISTOR RECORD PLAYER CABINETS 19/6. Dim. 11" x 144" x 54". 
P. & P. 7/6. 
SINGLE PLAYER CABINETS 19/6. P. & P. 7/6. 
AUTO CHANGERS £8.19.6. Garrard 3000 with sonotone 9T. A.C. D/S stereo 
cartridge. 
STRIP LIGHT TUBES 3/9 each. 11" (284 mm.) 230/240 volts, 30 watts. ideal 
for cocktail cabinets, Illuminating pictures, diffused lighting etc. 6 for £1. 
P.& P. free. 

DUKE Et CO. (LONDON) LTD. 
621/3 Romford Road, London, E12 Tel. 01-478 6001 /2/3 
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exactly due to component tolerances. If a precise 
range of 1 second to 1 minute is required it may best 
be obtained by trying different components for RI, 
VR1 and Cl. (Adjust R1 to vary the minimum 
period.) Doing this, one will discover the very wide 
tolerance allowed between electrolytic capacitors and 
the extreme non -conformity of potentiometer tracks! 
However, once calibrated the circuit will give very 
accurately reproducible timed periods. 

A fairly high current is required to hold the relay 
closed and this is why a separate battery is used for 
this. 9V should be sufficient to operate the relay. If 
not a 12V battery can be used. When S2 is "off" the 
timer is out of action. The enlarger will remain on 
indefinitely when S1 is held pressed. 

For safety reasons it is best to build the timer in an 
earthed metal cabinet, as darkrooms are likely to be 
humid. A further push-button switch S3 ("off") may 
be incorporated to interrupt a timed period if desired 
(see Fig. 10). 

Colour Timer 
A more complex photographic timer built for 

amateur colour print work (Paterson Pavelle process) 
will be described briefly. The complete circuit without 

* components list (ENLARGER TIMER) 

R1 10k52 áW 
R2 2252 4W 
R3 68052 4W 
VR1 500k52 log. pot. 
Cl 50µF 30V or above electrolytic 
B1 9V PP7 
B2 27V3xPP3 
RL 12V 10052 miniature relay with 3p.d.t. 

contacts 
S1 Press -to -open switch 
S2 D.P.S.T. on/off switch 
S3 Press -to -close switch (if required) 
Tri 2N2646 or equivalent 

Metal cabinet, terminal block, large pointer knob, 
wire, etc. 

R1 R4 
10k0 33k0 

500kf1 

VR4 VR5 VR6 
100k0 100k0 100k0 

'Dey 
S5 

VR2 VR3 4 
500k0 500k0 

o 
'Bleach -fix` 

Stop' 

o S3a 

R5 1k0 D1 

C3 C2 

1000pFT 05yF 

RL1 

4 
3 

2a 
1 

R2 
220 

Cl 
50yF T 

S3b 

o 

Tri 
2N2646 

RL 
12V 

1000 

RL2 

R3 
6800 

B2 

B1 

C4 
0.5}aF 

L.S. 

constructional details is shown in Fig. 12. The timer 
is designed to do the following: (1) Switch on the 
enlarger for three separately set times (successive 
exposures through red, green and blue filters). (2) 
Give an audible signal at the end of three different 
preset periods of 3, 1 and 2 minutes (developer, 
stop and bleach -fix bath times). 

The operation with S3 in posi - 

T 
B2 27v 

(3 x PP3) 

52 
Ion/Off 

4 

To 
enlarger 

4 

Nel 
'Exp' 

o 

iS3c 
o 

RL3 

Ne2 
'Chem' 

o 

99"' 
54 

(Off) 

Mains 
supply 

LP> 

Ñ 

E` Metal 
cabinet 

Fig. 12: Colour photographic timer. S3 settings: (1) Red exposure, set by VR1; 
(2) green exposure, set by VR2; (3) blue, exposure, set by VR3; (4) audible chemical 

bath time warning, three different preset periods set by S5. 

tions 1, 2 and 3 (red, green and 
blue) is clearly the same as the 
timer already described. VR1, VR2 
and VR3 determine the red, green 
and blue exposures respectively. At 
the start and finish of each period 
a click is heard from the internal 
speaker. 

For the three chemical bath 
times S3 is set to . position 4 
("chem") and the appropriate pre- 
set period set by S5. To start the 
period (when the colour print is 
first immersed in the bath) Si is 
pressed as before. The relay opens 
and the "them" neon indicator 
lights (but not the enlarger). C3 is 
slowly charged through R4 and 
VR4, VR5 or VR6, and Dl. After 
a minute or more the unijunction 
emitter reaches the firing potential. 
The unijunction fires and C2 is dis- 
charged. C3 is prevented from dis- 
charging by the diode Dl. As the 
charge in C2 is insufficient to 
energise the relay, the circuit now 
oscillates as a relaxation oscillator 
with C2 as the capacitive timing 
element. A warning buzz is heard 
from the loudspeaker. 

S4 ("off") is pressed to return 
the timer to normal (relay ener- 
gised). S4 can also be used to 
interrupt a timing period. Relay 
contacts RL1 and RL2 discharge 
the timing capacitors between 
timing periods; R5 protects RL1 
against excessive discharge current 
from C3. 

It is important to note that the 
battery negative line is connected 
to the live side of the mains. For 
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safety the circuit must be wired inside an earthed 
metal cabinet to which no other connection is made. 
In this respect the author made a mistake which 
might be instructive; the 27V supply is provided by 
three-PP3 batteries which are metal cased. These were 
taped to the inside of the earthed metal cabinet 
without a second thought. When the instrument 
was first plugged in, fuses blew! Mains voltage had 
occurred across the internal case insulation of the 
PP3 batteries, which had been unable to withstand it. 
The remedy, of course, was to insulate the batteries 
from the cabinet. But there is a more important 
lesson to be drawn. Had the cabinet not been earthed 
it would have become dangerously "live" without 
blowing fuses. i 
* components list 

R1 10kS2 QW 
R2 2252 QW 
R3 68052 áW 
R4 33k1 4W 
R5 11(1.2 4W 
VR1-VR3 500kS2 log. pots 
VR4-VR6 100kS2 skeleton presets 
Cl 50µF 30V electrolytic 
C2 0.5µF paper 
C3 1000µF 30V electrolytic 
C4 0.512F paper 
D1 Germanium diode 
131 9V PP7 
B2 27V3xPP3 
Nel, Ne2 Mains neon indicators 
LS Small 3-1552 speaker 
RL 12V 10052 miniature relay with 3p.d.t. 

contacts 
Tri 2N2646 or equivalent 
Si Press -to -open switch 
S2 D.P.S.T. on/off switch 
S3 Rotary 3p.4t. switch 
S4 Press -to -close switch 
S5 Rotary s.p.3t. switch 
Metal cabinet, three pointer knobs, etc. 

PYRAMID SYSTEM - continued from page 592 

inside the bottom portion, and rests on strips. 
Hinges, a catch, and carrying handles can then be 
screwed on. 

Motor and Pickup 
Leads from the motor and switch are fitted with 

battery clips, this circuit being separate from other 
connections as shown in Fig. 5. The motor is started 
by lifting the arm and moving it outwards. When 
the record is played movement of the pickup auto- 
maticaly operates the on/off switch, stopping the 
motor. 

A screened lead descends through the pick-up arm 
mounting, and this is brought to a tagstrip, which 
anchors the impedance compensating resistor, and 
external lead. The external lead has a plug to match 
the amplifier input socket. 

With a low impedance pick-up, the resistor is 
reduced in value, or omitted. The value shown is for 
the usual type of popular crystal pickup. Lowering 
the value increases volume, but pickup matching 
deteriorates. The amplifier tone control is adjusted for 
most satisfactory results. TO BE CONTINUED 

NEXT MONTH IN P.W. 

THE SOLID STATE 

To mark the 21st anniversary of the advent 
of the transistor, this article provides a simple 
account of exactly how semiconductor de- 
vices work, from the simplest diodes to the 
more complex components coming into use 
at the present time. 

SUBMINIATURE HEARING AID 
AMPLIFIER 

Designed around an integrated circuit, this 
amplifier is built on a simply etched printed 
board measuring only 18 x 4in. Alternative 
uses are as a miniature audio preamp or 
stereo preamp. 

REPAIRING RADIO SETS 

What to do when confronted with an un- 
known set. This feature tells how to diagnose 
faults when no data is to hand, covering both 
valve and transistor receivers. 

PYRAMID SUPERHET TUNER 

Three -waveband (515-1545kc/s, 1.67- 5.3 
Mc/s and 5-15Mc/s) tuner with five tuned 
circuits in the i.f. strip to provide high gain 
and selectivity. For use with the Pyramid 
amplifier or, with one small modification, to 
drive any other amplifier. 

CAPACITANCE BRIDGE 

Build this simple piece of test equipment for 
the measurement of unknown capacitor 
values. 

P.W. COMPONENTS GUIDE 

The second feature in this series deals with 
the wide variety of types of capacitors avail- 
able today, with practical advice on the best 
type to use for a given job. 

PRACTICAL 
WIRELESS 

All in the JANUARY issue on 
sale DECEMBER 5th 

ORDER YOUR COPY NOW! 
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the world's most advanced high-fidelity amplifier 

The Sinclair IC -10 is the World's first monolithic integrated 
circuit high fidelity power amplifier and pre -amplifier. The 
circuit itself, which has an output power of 10 Watts, is a 

chip of silicon only a twentieth of an inch square by one 
hundredth of an inch thick. This tiny chip contains 13 
transistors (including two power types), 2 diodes, 1 zenor 
diode and 18 resistors, all of which are formed simultane- 
ously in the silicon by a series of diffusions. The chip is 

encapsulated in a solid plastic package which holds the 
metal heat sink and connecting pins. 
Monolithic I.C's. were originally developed for use in 
computer and space applications where their extraordinary 
toughness and reliability were even more important than 
their minute size. These same advantages make them ideal 
for linear applications such as audio amplifiers, but hitherto 
they have been confined to low power applications. The 
IC -10 thus represents a very exciting advance. Not only is 

it far more rugged and reliable than any previous amplifier, 
it also has considerable performance advantages. The most 

important are complete freedom from thermal runaway due 
to the close thermal coupling between the output transistors 
and the bias diodes and very low level of distortion. 

The IC -10 is primarily intended as a full performance high 
fidelity power and pre -amplifier, for which application it 
only requires the addition of the usual tone and volume 
controls and a battery or mains power supply. However, the 
IC -10 is so designed that it may be used simply in many 
other applications including car radios, electronic organs, 
servo amplifiers (it is d.c. coupled throughout) etc. 

The photographic masks required for producing monolithic 
I.C's. are expensive but once made, the circuits can be 
produced with complete uniformity and at very low cost. So 
we are able to sell the IC -10 at a price far below that of the 
components for a conventional amplifier of comparable 
power. At the same time, we give a 5 year unconditional 
guarantee on each IC -10 knowing that every unit will work 
as perfectly as the original and do so for a lifetime. 

Sinclair 

SINCLAIR RADIONICS LTD, 22 Newmarket Rd. Cambridge. Tel: OCA3-52731 
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10WATT 

CACH7 AMPLIFIER 

Specifications 
Power Output 10 Watts peak, 5 Watts R.M.S. 

continuous. 
Frequency response 5 Hz to 100 KHz11 dB. 
Total harmonic distortion Less than 1% at full output. 
Load impedance 3 to 15 ohms. 
Power gain 110dB (100,000,000,000 times) total. 
Supply voltage 8 to 18 volts. 
Size 1 x 0.4 x 0.2 inches. 
Sensitivity 5 mV. 
Input impedance Adjustable externally up to 

2.5 M ohms for above sensitivity. 

Circuit Description 
The circuit diagram of the IC -10 is shown on the right. 
The first three transistors are used in the pre -amp and 
the remaining 10 in the power amplifier. The output stage 
operates in class AB with closely controlled quiescent 
current which is independent of temperature. A high 
level of overall negative feedback is used round both 
sections and the amplifier is completely free from cross- 
over distortion at all supply voltages. Thus battery 
operation is eminently satisfactory. 

in Construction 
The monolithic I.C. chip is bonded onto a gold plated 
area on the heat sink bar which runs through the package. 
Wires are then welded between the I.C. and the tops of 
the pins which are also gold plated in this region. 
Finally the complete assembly is encapsulated in solid 
plastic which completely protects the circuit. The final 
device is so rugged that it can be dropped thirty feet on 
to concrete without any effect on performance. The 
circuit will also work perfectly at all temperatures from 
well below zero to above the boiling point of water. 

5ilrlClair- 
SINCLAIR RADIONICS LIMITED, 
22 NEWMARKET ROAD, CAMBRIDGE 

Telephone OCA3-52731 

ABOVE SHOWS ACTUAL 
SIZE OF IC -10. 
TO RIGHT, VIEW OF 
AMPLIFIER MAGNIFIED 
625 TIMES. 

Applications 

C-3 

Each IC -10 is sold with a very comprehensive 
manual giving circuit and wiring diagrams for a 
large number of applications in addition to high 
fidelity uses. These include public address, 
loud -hailers, use in cars, inter -corn., stabilised 
power supplies, electronic organs, oscillators, 
volt meters, tape recorders, solar cell amplifier, 
radio receivers. 
The transistors in the IC -10 have cut off 
frequencies greater than 500 MHz so the pre - 
amp section can be used as an R.F. or I.F. 
amplifier making it possible to build complete 
radio receivers without any additional transistors. 

SINCLAIR 

le.110 
The complete íC- 
10 with the man- 
ual and 5 year 
guarantee costs 
just 

59á 
POST FREE 

ORDER FORM AND MORE SINCIA/R 
DESIGNS OVERLEAF 
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SINCLAIR Q.14 
low-priced high fidelity speaker 

Handles up 
to 14 watts 

60-16,000 Hz 

8 ohms 
impedance 

Ideal for 
IC -10 or Z.12 

£7.19.6 

It costs a quarter of what you would expect to 
pay for a good stereo speaker system when 
you choose Q.14s. This is the result of research 
and experimentation in materials and careful 
design to make the Q.14 an instrument so 
outstandingly good that experts, reviewers 
and the public alike are unanimous in their 
praise for it. The Q.14 measuring only 91" 
square on its face by 41" deep. Its unusual 
contours permit it to be positioned where no 
ordinary speaker could be used to advantage. 
Black matt ,finish with aluminium bar trim 
keep this speaker pleasantly in conformity 
with modern design trends. 

SINCLAIR MICROMATIC 
the smallest radio set in the world 

15"x1 

Tunesover medium waves 

Playsanywhere 

Complete kit inc. 

4916 
Ready 

5 916 magnetic ear -piece {V built & 
and instructions. tested 

Mallory Mercury Cell RM.675 (2 needed) each 2/9. 

SINCLAIR Z.12 
INTEGRATED 12 WATT 
HI-FI AMP AND PRE -AMP 

Size 3"x1á"x11." 

Suitable for car battery 
operation 

For all high quality audio 
applications 8916 

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID 

The Sinclair Micromatic is available ready 
built or in kit form. This latter now comes in a 
convenient new presentation pack complete 
clown to a generous free supply of solder. The 
moulded polystyrene interior enables you to 
check the contents in an instant, and helps to 
make building even easier and surer. Now, the 
Micromatic is better than ever-more powerful 
and better sounding to assure superb listening. 
Selectivity is better than many larger sets. 
Whether you build it, or buy your Micromatic 
ready built, it is the best and the smallest 
personal radio in the world-and it's British. 
In elegant aluminium fronted black case with 
slow motion tuning. 

15 to 50,000 Hz1 +dB, 
using ultralinear Class B 
output. Input sensitivity 
-2mV into 2k52 OUT- 
PUT -12 WATTS R.M.S. 
CONTINUOUS SINE 
WAVE (24 w. PEAK), 
15 WATTS MUSIC 
POWER (30 w. PEAK). 
Suitable for 3-1552 
loudspeakers. Two 312 
speakers may be used in 
parallel. READY 
BUILT, TESTED AND 
GUARANTEED. 

SINCLAIR 
PZ 4 STABILIZED 

POWER 
SUPPLY UNIT 

A heavy duty A.C. mains 
power supply unit de- 
livering 18 v. D.C. at 
1.5A. Designed for Sin- 
clair 1C-10 or 4 assem- 
blies using two Z.12s 
and stereo 25 unit. 
Ready built. nn/f 
and tested. `` 0 

SINCLAIR GUARANTEE r Should you not be completely satisfied 
To: SINCLAIR RADIONICS LIMITED 22 NEWMARKET ROAD, CAMBRIDGE. with your purchase when you receive it 

I Please send POST FREE ' from us, your money will be refunded in 
NAME i full at once and without question. 

Full service facilities available to all 
I ADDRESS 

1 
purchasers. 

I 

ii2r which / enclose cash/cheque/money order. 

Sinclair 
SINCLAIR .RADIONICS LIMITED 

PW 1268 22 NEWMARKET ROAD 
CAMBRIDGE OCA3-52731 
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BI-PAK SEMICONDUCTORS 
' 500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 

KING 

SUPER 
PAK NO. 
Ul 120 

OF 

Satisfaction 

Glass 

THE PAKS 

PAKS 
GUARANTEED 

Sub -min. 

Unequalled Value Et Quality 
BRAND NEW-UNTESTED 

SEMICONDU TORSED 
in Every Pak, or money back, 

General Purpose Germanium Diodes 10/- 
112 60 Mixed Germanium Transistors AF/RF 10/- 
U3 75 Germanium Gold Bonded Diodes sim. 0A5, 0A47 10/- 
U4 40 Germanium Transistors like OC81, AC128 10/- 
U5 60 200mA Sub -min. Sil. Diodes 10/- 
U6 40 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10/- 
U7 18 Silicon Rectifiers Top -Hat 750mA up to 1000V 10/- 
U8 50 Sil. Planar Diodes 250mA OA/200/202 10/- 
U9 20 Mixed Volts 1 Watt Zener Diodes 10/- 
U11 30 PNP Silicon Planar Transistors TO -5 sim. 2N1182 10/- 
U12 12 Silicon Rectifiers EPDXY 500mA up to 800 PIV 10/- 
U13 30 PNP-NPN Sil. Transistors 0C200 & 2S104 10/- 
U14 150 Mixed Silicon and Germanium Diodes 10/- 
U15 30 NPN Silicon Planar Transistors TO -5 sim. 2N697 10/- 
U16 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/- 
1117 30 Germanium PNP AF Transistors TO -5 like ACY 17-22 10/- 
U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/- 
U19 30 Silicon NPN Transistors like BC108 10/- 
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 10/- 
U21 30 A.F. Germanium alloy Transistors 2G300 Series & 0071 10/- 
1122 10 1 -Amp Glass Min. Silicon Rectifiers High Volts 10/- 
U23 30 Madt's like MAT Series PNP Transistors 10/- 
U24 20 Germanium 1 -Amp Rectifiers GJM up to 300 PIV 10/- 
U25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27 10/- 
1128 30 Fast Switching Silicon Diodes like IN914 Micro -min 10/- 
U28 Experimenters' Assortment of Integrated Circuits, un- 

tested. Gates, Flip -Flops, Registers, etc. 8 Assorted 
Pieces 20/- 

1129 10 1 Amp SCR's TO -5 can up to 600 PIV CRSI/25-600 20/- 
U30 15 Plastic Silicon Planar trans. NPN 2N2924 -2N2920 10/- 
U31 20 Sil. Planar NPN trans. low noise 2N3707 10/- 
U32 25 Zener diodes 400mW DO -7 case mixed Vlts. 3-18 10/- 
U33 15 Plastic case 1 Amp silicon rectifiers W4000 series 10/ - 

Code Nos. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked 

FULLY TESTED 
A0107 3/8 
A0128.7-8 2/6 
AF116.117 , 3/6 
ÁF139 10/- 
ÁL102 15/- 
B0107.8-9 5/- 
BFY50-51-52 7/8 
BSY28.7 3/6 
BSY28.9 416 
BSY96.95A 4/8 

SIL. RECTS TESTED 
PIV 750mA 3A l0A 30A 

50 1/- 2/9 4/3 916 
100 1/3 8/3 4/6 15/- 
200 1/9 4/- 4/9 20/- 
900 2/3 4/6 6/6 221- 
400. 2/6 516 718 261- 
600 8/- 8/- 816 30/ 
600 813 6/9 9/- 37/- 
800 8/6 7/6 11/- 40/- 

1.000 5/- 0/3 12/6 50/- 

TESTED SCR's 
PIV 1 AMP 7A 16A SOA 
25 - 7/6 - 30/- 
50 7/6 8/6 10/6 851- 

100 8/6 10/- 15/- 451- 
200 12/6.151- 20/- 55/- 
300 16/- 201- 251- - 
400 17/6 25/- 85/- 80/- 
500 30/- 40/- 45/- 951- 
600 - 401- 501- - 

. 

0022.25 - 5/- 
51- 

1200 8/6 11/6 15/- - 
0026.35 

Ó 44.45 1/9 
0071-81 116 

00311482D 
2/6 

OC81D-ß2D 2/3 
0082 2/6 
00140 5/- 
00170 2/6 
00171 8/6 
00201 7/6 

PRINTED CIRCUITS 
EX -COMPUTER 

Packed with semicon- 
ductors and components, 
10 boards give a guaran- 
teed 30 trans and 30 
diodes. Our price 30 boards 
10/-. Plus 2/- P. & ds 

INTEGRATED 
CIRCUITS 

LC. Operational Amplifier 
with Z output. 
Type 7018. Ideal for P.E. 

Frolects.8 Lead TO.5 case. 
Full Data. Our Ptice 12/8 
each. 5 off 11/- each. Large 
qty prices quoted for. 

ORP12.60 816 
0.8.5 8/6 
0A4.1-1 0 1/9 
0A47 21- 
OÁ70 1/3 

UNIJUNCTION 
ÚT46, Egvt. 2N2646, 
Eqvt. TI843 7Ó 

Fairchild Epoxy TO -5 8 
Lead .I. C. 
uL900 Buffer 10/6 
uL914 Dual Gate 10/6 

0A79 1/9 

OAR 
-85 

1 S 
0A95 1/9 
0A200 8/- 
0A202 8/6 

FET's 
233819 101- 
2N3820 251_ 

uL923 T.K. Flip -Flop 14/- 
I.C. Data Circuits etc. 1/6 
Bullard I.C. Amplifiers 
TAA243 OEP.AMP. 70/- 
TAA268 Min AF Amp 18/8 

2146962E696- 7 3/8 
2E708 5/- 

ÁD181-182 NPN-PEP 
Comp. Pair 12/6 pr. 

TAA293 G.P. Amp 28/- 
RCA 0A3020 

232180 151- 
2N2646 15/- 

28034 151- ea. Audio Amp 80/- 

232712 5/6 
2N2926 2/6 
MAT100-101 , 3/- 
MAT120-121 8/6 
8T140 8/ - 

TRANSISTOR EQUIVALENT BOOK 
52 pages of Cross References for transistors and diodes, 
types include British, European, American and Japanese. 
Specially imported by BI-PAK 10/- each. 

ST141 41 - PLEASE NOTE. To Avoid any further Increased Postal 
Charges to our Customers and enable ue to keep our "By 

Return Postal Service" which is second to none, we have re -organised and stream- 
lined our Despatch Order Department and we now request you to Bend all your orders 
together with your remittance. Direct to our Warehouse and Despatch Department, 
ppoetal address:-BI-PAK SEMICONDUCTORS, Despatch Dept.,.5.0.808 6, WARE, 
KERTS. Postage and Packing Still 1/- per order. Minimum Order 10/-. 

DUXFORD ELECTRONICS 
97197a MILL ROAD, CAMBRIDGE 

(PW) 

CAMBRIDGE (0223) 63687 

MINIMUM ORDER VALUE 5/- 

C.W.O. Post and Packing 1/- 

DISCOUNT 1000 over £2 
15% over £5 

CERAMIC DISC CAPACITORS (Hunts). 500V ±20%; 100, 220. 
330pF -20% 1-80%; 470, 680, 1000pF, 5d. each. 
FI .FCTROLLYTIC CAPACITORS (Mollard). -10% to 1-50%. 
Subminiature (all values in µF) 
4V .. .. .. 8' 32 64 125 250 400 
6.4V .. .. 6.4 25 50 100 200 320 
10V .. 4 16 32 64 125 200 
16V .. .. 2.5 10 20 40 80 125 
25V .. 1.6 6.4 12.5 25 50 80 
40V .. 1 4 8 16 . 32 50 
64V .. 0.64 2.5 5 10 20 32 
Price .. 1/6 1/3 1/2 1/- 1/1 1/2 
Small (all values in µF) 
4V .. .. 800 1,250 2,000 3,200 
6.4V .. .. .. 640 1,000 1,600 2,500 
10V .. .. .. 400 640 1,000 1,600 
16V .. .. .. 250 400 640 1,000 
25V .. .. 160 250 400 640 
40V .. .. .. 100 160 250 400 
64V .. 64 100 160 250 
Price 1/6 2/- 2/6 3/- 
POLYESTER CAPACITORS (Mollard) 
Tubular 10%, 160V: 0.01, 0.015, 0.022µF, 7d. 0.033, 0.047µF, 8d. 
0.068, 0.1µF, 9d. 015µF, lid. 0.22µF,, 1/-. 0.331xF, 1/3. 0.47µF, 1/6. 
0.681,F, 2/3. 11.2.F, 2/8. 
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0-01, 0.015, 
0.022µF, 7d. 0.033µF, 8d. 0.047µF, 9d. 0.068, 0.1µF, lid. 0.15µF, 1/2. 
0.22µF, 1/6. 0.33µF, 2/3. 0.47µF, 2/8. 
Modular, metalised, P.C. mounting, 20%, 250V: 0.01, 0.015, 0.022µF, 7d. 
0.033, 0.047µF, 8d. 0.068, 0.1µF, 9d. 0.15µF, lld. 0.22µF,1/-. 0.33µF, 
115. 0.47µF, 1/8. 0.68p.F, 2/3. 1µF, 2/9. 
POLYSTYRENE CAPACITORS: 5%, 160V (unencapsulated): 10, 12, 
15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 
470, 560, 680, 820pF, 5d. 1,000, 1,500, 2,200pP,6d. 3,300, 4,700,3,600pF, 
7d. 6,800, 8,200, 10,000pF, 8d. 15,000, 22,000pF, 9d. 
1%, 100V (encapsulated): 100, 120, 150, 180, 220, 270, 330, 390, 470, 560, 
680, 820pF, 1/-. 1,000, 1,200, 1,500, 1,800, 2,200, 2,700, 3,300, 4,700pF 1/3. 
5,600, 6,800, 8,200, 10,000, ' 12,000, 15,000pF, 1/6. 18,000, 22,000, 
27,000, 33.000, 39,000pF, 1/9. 0.047, 0.05611F, 2/-. 0.068, 0.082, 0.1µF, 
2/3.0.12µF, 2/9.0.15, 0.181xF, 3/-. 0.22µF, 4/-.0.27, 0.33µF, 5/-. 0.39µF, 
5/9. 0.41/F, 6/3. 
JACK PLUGS (Screened): Heavily chromed, lin. Standard: 2/9 each. 
Side -entry: 3/3 each. Standard (Unscreened): With black, grey, white, red, 
blue, green or yellow covers, 2/3 each. 
JACK SOCKETS (lin. Plug): With black or white bezel and chrome 
nut, 2/9 each. Available with: Break/Break, Make/Break, Break/Make, 
Make/Make contacts. 
POTENTIOMETERS (Carbon): Long life, low noise. 1W at 705C. 
±20% s_IM, ±30% >IM. Body dia., tin. Spindle, lin. x}in., 2/3 each. 
Linear: 100, 250, 500 ohms, etc., per decade to 10M. Logarithmic: 5k, 
10k, 25k, etc., per decade to 5M. 
SKELETON PRE-SET POTENTIOMETERS (Carbon). Linear: 100, 
250, 500 ohms, etc., per decade to 5M. 
Miniature: O -3W at 70°C. ±20% SIM, ±30% >}M. Horizontal ` 

(0.7ín. x 0-4in. P.C.M.) or Vertical (0.44n. x 0.2in. P.C.M.) mounting, 
1/- each. 
Submin. O -1W at 70°C. ±20% 51M, ; 30% >1M. Horizontal (04ìn. x 
0.2in. P.C.M.) or Vertical (02x0.1in- P.C.M.) mounting, 10d. each. 
RESISTORS (Carbon film), very low noise. Range: 5%, 4.70 to 1M0 
10%, 100 to 10M0. 
1W (10%), ltd. (over 99, 1Id.), 100 off per value 12/-. 
VW (5%), 2d. (over 99, lt(1.), 100 off per value 13/9. 
¡NV (10%), 2d. (over 99, 1Id.), 100 off per value 13/9. 
1W (5%), 21d. (over 99, 2d.), 100 off per value 15/6. 
SEMI -CONDUCTORS: 0A5, 0A81, 1/9. 0C44, 0C45, OC71, O 81, 
OC81D, 0082D, 2/-. 0072, 2/3. 0C170, OC171, 2/6. AF115, API16, 
AFI 17, 3/-. 0073, 3/3. 0C140, 4/3. 
SILICON RECTIFIERS (0.5A): 170 P.LV., 2/9. 400 P.I.V., 3/-. 800 
P.I.V., 3/3. 1,250 P.I.V., 3/9. 1,500 P.I.V., 4/-. 
SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push 
Buttons: Push -on or Push -off (with white, black, green or red buttons) 
5/-. To gle Switches: SP/ST, 3/3. SP/DT, 3/6. SP/DT (with centre posi- 
tion), 3 9. DP/ST, 4/3. DP/DT, 5/-. 
PRINT D CIRCUIT BOARD (Vero). 
0.15ín. Matrix: 3}in. x 2+in., 3/3. 5+in. x 2lin., 3/11. 31in. x 3Iin., 3111. 
5in. x 31in., 5/6. 
0 -lin. Matrix: 31in. x 2$ín., 4/-. Sin. x 2}in., 4/6. 31ín. x 31in., 4/6. 
Sin. x 31in. 5/3. 
RECORDING TAPE (Finest quality MYLAR-almost unbreakable). 
Standard Play: 5in. 600ft., 7/6; 51m. 850ft, 10/6; lin. 1200ft., 12/6. 
Long Play: 3in.'225ft., 4/-; 5in. 900ft., 10/6d. 5 in. 12001t., 13/-; Tin. 
1800ft, 18/-. 

SEND S.A.E. for MAY, 1968 CATALOGUE 
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Want to get going 
in a career as a 

technician? 
Join the Army 

2 years from now you could be earning over 
£15 a week, all found, as a qualified tech- 
nician. Qualified in a career that'll set you 
up for life. 

If you're between 17 and 25 you can join the Army 
as a trainee technician and get started on a x5 - 
month course in aircraft, electronics oar instru- 
ments. About eight months after successfully 
completing the course, you'll get promotion to 
Corporal. And from there on it's up to you. The 
sky's the limit. 

The equipment you'll be working with-whether 
it is radio transmitters, transceivers, closed-circuit 
T.V., gunfire control equipment or helicopters- 
is the most advanced of its kind anywhere. And 
you'll be training with it from the start. 

The pay As a trainee technician you can get as 
much as £9 a week (clear) from the age of 174- 
food and 'accommodation free. After about 15 
months this rises to nearly £14 on passing a trade 
test and, after about z years and promotion to 
Corporal, to over £15. After that, there's every 
chance of more promotion and still more pay. 

And don't forget that in the Army, besides 
moving fast in a worthwhile career, you've every 
opportunity for travel, action, sport and excite- 
ment, too ! 

SENDOFF THE COUPON FORALL THE FACTS 

VI-------- Ili III -. 1111 
TO: ARMY CAREERS MP6(A), LANSDOWNE HOUSE, 
BERKELEY SQUARE, LONDON W.I 
Please send me full details of how to become a technician 

NAME 

IADDRESS , 
ITOWN... ' 

COUNTY I 
OF BIRTH i 

(You must be resident in the UK) M70994102, `--mum ----NO 

S-DeC 
BREADBOARDING 

Fast, reliable, solderless circuit 
assembly 
Contacts last indefinitely 
Use ordinary components 
again and again 
Test a//the circuits in the 
magazines 

This breadboard is used professionally by development engineers 
throughout the world. Over 80% of current production is exported. 

A booklet of projects is included with each kit giving construction details for a variety of circuits such as amplifiers, oscillators, VHF transmitter, radio, etc. 

S-DeC Kit: One S-DeC with Control Panel, Jig and Accessories for 
solderless connections to controls etc., with booklet "S-DeC 
Projects" giving construction details for a variety of Circuits. 
29/6d retail. 

4-DeC Kit: Four S-DeCs with two Control Panels, Jigs and Acces- 
sories and the booklet "S-DeC Projects" all contained in a strong, 
attractive, plastic case. Ideal for the professional user.£5.17.6 retail. 

AVAILABLE FROM LEADING SUPPLIERS 

or in case of difficulty from 

S.D.C. PRODUCTS (Electronics) LTD 
THE CORN EXCHANGE, CHELMSFORD, Essex 

Telephone: Chelmsford (OCH 5) 56215 

in our Budget 
combination storage 
unit! 

We put 

23,340 
cigarettes 

Think what you could 
put in it! 
Storage. Lots of it, for a thousand 
things you stock; replacement parts; 
light bulbs; cameras; anything up to 
7 x 8 x lctin. Safety drawer -stops as 
'standard'. Smooth guide runners 
thro'out. All in a compact 3ft. 61n. 
high, 2ft. 11in. wide, lft. deep area. 
Ready assembled, In stove enamelled 
green or grey. With 18 handy, 6 large, 
8 king-sized drawers. At £15 19e. 
worth every penny! See the rest of the 
N. C. Brown range! 

uóló 
GGILL N.C. BROWN LTD 

pacesetters in storage equipment 

Send your FREE BROCH- 
I URE or Send n (how 
I many), Budget Storage Units 
1 at £15. 19s. in green or 
I grey, 

ADDRESS 

Dept PW Eagle Steelworks, Heywood, Lanes. Te:- 59318 j 
London: 25-27 Newton St.. W.C.2. TeL 01.405 7911 I i 
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Galvanised Hot Water Tanks (Rectangular) 

Duts'de Dimensions 

Length Width Depth 

Capacity 

Nominal Actual 
Approx. Min. 

gal. gal. 

NOTE: 
Electricity Boa du will not now normally accept thcs 
use with immersion heaters-copper or glass fibre i 

deys are required. Grade A tanks are for wo 
pressures up to 10 lb. per sq. in. (15 ft. head); Gr 
for7). lb. per sq. in.: or 10 ft. head. Lighter tanks 
Grade B should not be installed since they are u. 
short lived, due to corrosion. 

Magnesium anode tank protectorsore strongly adn,s 
all galvanised tanks or cylinders whether for hot or cold r 

COPPER DIRECT HOT WATER 
CYLINDER (B.S. 699) 

Usually available with bosses for vertically or horizon 
inserted immersion heaters. In hardwater areas, verti 
mounted immersion heaters are preferable. Thirty ga 
is the desirable minimum size for family use. Usually four 
pipe connectors and 21 in: immersion heater boss are 
provided 

16 pages packed with the at -a -glance data that 
every handyman needs, including tabulated de- 
tails for piping, plumbing, water tanks and cis- 
terns-spreading capacities of paints and dis- 
tempers-wallpaper measurements-concrete 
facts and figures-floor tiles-wood screw 
gauges-timber sizes-fuel storage space. 

Complete in a neat open -flat wallet with trans- 
parent cover for easy reference. It will give vital 
information on many jobs around the house. 

Get yours in PRACTICAL HOUSEHOLDER now! 

The. 

Householde 
Han+y 

eree eBooklet 

Plus HOW TO ADD £1,000 TO THE VALUE OF YOUR 
HOUSE. More ideas to bring your home into the luxury class 
-including how to transform an old -type fireplace into a 

stylish contemporary affair... how to give your kitchen the 
full modernising treatment. 

PRACTICAL°""' 
HOUSEHOLDER 

OUT NOW 2/- 
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TRADER SERVICE SHEETS 
5/- each plus postage 

We can supply Trader Service Sheets 
and Manufacturers' Manuals for most makes 
and types of Radios, Tape Recorders and 
Televisions. 

Please complete order form below for your 
Service Sheet to be sent by return. To: 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radio/TV 

1968 List 
available at 2/- 
nlus oostaae 

If list is required 
indicate with X 

From 

Address 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (December PW) 

TO YOUR LISTENING,.. 
with a Dewtron "NEW DIMENSIONS" 3- 
Dimensional effects amplifier. Gives Big Hall 
Stereo effect to any radio, tape, etc. PLUS fully 
adjustable echo, vibrato and tone. 9 volt model, 
8 gns. Speaker, 25/- extra. 6112V car model, 
10 gas. incl. speaker. Post and ins. 5/- either 
model. Write now-right now. 

D.E.W. LTD., 
P,W., RINGWOOD ROAD, FERNDO WN, DORSET 

PLEASE MENTION 

"PRACTICALWIRELESS" 

WHEN REPLYING TO 

ADVERTISEMENTS 

EAGLE MULTIMETERS 
EPSON, 120/-, P.P. 4/6; EP10KN, 108/-, P.P. 4/6; 
EP20KN, 90/-, p.p. 3/-; EP3OKN, 150/-, p.p. 416; 
EP50LN, 210/-, P.P. 4/6, details on request. 

High Stability Resistors 1% 1W, 2/-. Full standard 
range plus many multimeter values. 6% 1W. 4d. 
Full stock list on request. 

0-50 mieroamp level meters,15/-, post 1/-. 

High Res. Phones, 2,000n, 15/-, P.P. 1/-. 

Multimeter ITI-2, 20,000 o.p.v. d.c., 0-5, 25, 50, 
250, 2,500V d.c., 10, 50, 100, 500, 1,000V a.c.; 
0-5011A, 0-2.5mA, 250mA; 0-60ká2, 0-6MO, 
capacity and dB ranges, 67/-, post 3/.. 

Postage extra, cash with order. 

PLANET INSTRUMENT CO. 
25(W) DOMINION AVENUE, LEEDS 7 

Est. 1943 JOHNSONS Tel: 24864 

VHF and Short -Wave kits for the 
Amateur enthusiast and constructor. 
For 2 and 4 metres, the unique two 
transistor model SR2/P, 70-150Mc/s, 
69/6; p.p. 4s. New super 5V all - 
wave, all -band kit, also "Mini -Amp" 
self-contained, cabinet, size a mere 
4z x 32 x 21. Write today, enclosing a 

stamped addressed envelope for 
interesting free literature, and details, 
direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 

Thé New Picture-Book'way of learning 

BASIC ELECTRICITY (5 VOLS.) 
ICS (6vois) 

You'll find it easy to learn with this out- the latest research into simplified learning 
standingly successful NEW PICTORIAL techniques. This has proved that the 
METHOD-the essential facts are explained PICTORIAL APPROACH to learning is the 
in the simplest language, one at a time, and quickest and soundest way of gaining mastery 
each is illustrated by an accurate, cartoon- over these subjects. 
type drawing. The books are based on TO TRY IT, IS TO PROVE IT i!®MM31.li13 

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 
"May I take this opportunity to thank you for such enlightening 
works and may I add, in terms, easily understood by the novice." 

L W. M., Birmingham. 
"I find that the new pictorial method is so easy to understand, and I 
will undoubtedly enjoy reading the following five volumes: thank you 
for a wonderful set of books." C. B., London. 
"Please. accept my admiration for producing a long felt want in the 
field of understanding Electronics." S. B. J., London. 

"The easiest set of manuals it has been my pleasure to study." 
J.P.P., Taunton. 

A TECH -PRESS PUBLICATION 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES. BROMLEY, KENT BR2 7HP 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 
in good condition within 7 days or send the following amounts. BASIC 
ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3 

fortnightly payments of 20/- each. BASIC ELECTRONICS 90/- Cash Price, 
or Down Payment of 15/- followed by 4 fortnightly payments of 20/- each. 

®This offer applies to UNITED KINGDOM ONLY. Overseas customers 
cash with order, prices as above. 

Tick Set required (Only one set allowed on free trial) 

I BASIC ELECTRICITY 3 BASIC ELECTRONICS 
® Prices include Postage and Packing. 

® Signature 
111 

BLOCK LETTERS 
FULL POSTAL 
ADDRESS 

(If under 21 signature required of parent or guardian) 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose 9090 

ALL GOODS LISTED BELOW, ACTUALLY IN STOCK, ALL GOODS ARE NEW, BEST QUALITY MANUFACTURE ONLY, AND SUBJECT TO 

MAKERS' FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' 
SECONDS Er REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE. 

0A2 8/- 
OB2 e/- 
0Z4 4/8 
143 4/6 
145 5/- 
1A7GT 7/6 
101 5/6 
1C2 7/9 
103 7/- 
105 
1D5 819 
1D6 9/6 
1FD1 6/- 
1739 3/9 

6D3 7/6 
6D6 81- 
6E5 7/6 
6F1 8/9 
6760 41- 
6F6M 12/6 
6712 8/8 
8713 3/8 
6714 15/- 

6717 129 

6715 
18 

8718 7/6 
6723 12/8 
6724 11/9 

124E6 7/6 
12476 418 
12477 3/9, 
12AU6. 4/9 
12AU7 4/6 
12AV8 5/6 . 

12AV7 8/- 
124X7 4/8 
12A77 9/9 
12B46 6/- 
12BE6 5/9 
12BH7 81- 
12E1 17/- 
123507 2/6 

78 - 419 
85A2 8/6 
90AG 87/6 
90AV 67718 
90CG 34/- 
90CV 33/6 
9001 18J- 
15032 14/6 
15002 6/- 
161 

1- 185BT 
5C 

301 20J- 
302 16/8 
803 15/- 

DL92 4/9 - 

31,94 5/8 
DL98 7/- 
D1di10 9/8 
DM70 6/- 
DM71 7/8 
DW4/850 - 

8/6 
DW4/500 

DY86 5- 19 
3387 5/9 
76807 24/- 
E83F 24/- 

EF89 4/9 
31,91 3/8 
EF92 2/8 
EF94 5/- 
EF95 4/6 
3797 101- 
EF98 10/6 
E7183 5/9 
37184 5/9 

EH906 4 2618 
EL32 8/6 
EL33 12/- 
31,34. 9/6. 

. LZ329 8/8 
MHD4 3/3 
11111L4 12/8 
MHLD6 7/6 
MU12/144/- 
MX40 207 
1178 88/4 
NI08 26/7 
N152 7/8 

N359 27%8 
P61 818 
PABC80 7/3 
PC86 9/8 

316 84/11 
317 17/6 
R18 9/6 
319 6/6 
11334 7/8 
43F13C.12/8 
SP42 12j8 
8P61 -3/$ 
TDD4 8/8 

TH233 
10/-7- 

TP22 5h 
TP26 5/- 
TP2620 8/9 

VU120 121- 
V17120Al2/- 
V17133 71- 
W42 10/6 
W6131 24/8 
W63 1018 
W76 5/8 
W77 
W81M 

2/9 
8. 

W107 
26/27 

W729 101- 
X24 16/8 
X41 10/- 

BA129 216 
BA730 2/- 
BCY10 5J- 
BCY12 5/- 
BCY33 5/- 
BCY34 416 

g038 416 
BOZ11 8/8 

4/- 
BC108 316 
BC109 4/8 
BC1Y9 5/- 
BCi15 aJ- 

0481 1/9 
0A85 1/6 
0486 4/- 
OA90 2/B 
0A91 119 
0A182 2/- 
ÓÓ2 - 
0A210 9/8 
0A211 8 oA¡,20030107 

OAZ20110/8 
13.9z902 9/- 
042203 9/41 

106 
1H50T 71- 6F28 106225 %8 129 K5 101- 306 13/- 

905 
E1886ÓCC181- E- L36 18%6 

- 
P095 818 

TYSSF 1218 
UABC80 bJ8 

X61 5/ gC118 4116 18 0- 205 81- 
1L4 2/6 6732 3/- 12K7GT 5/9 807 11/9 E1807 17/6 EL37 17/3 PC97. 719 . 

9/61 X84 iglg BD119 9/- OA2296 91- 
1LD5 5/- 6G6G 2/6 12K80T7/8 956 2/- E450 1/8 - EL41 9j8 PC900 8/8 .UB442 X85 5/- BFY50 41- OAZ20710/8 

1N50T 7/9 63'5G 3/9 8/9 
4/8 

1219 8A7GT6/9 
1821 
5763 10/-7GT EAAB080876 1- 31,81 8/9 PPC084 

6/- 
CCS 8/6 U3041 7181 66 718 g76M 7f6 

- 
4/B 042210 71- 

0AZ213 7/- 171 7/- 61507 -4/6 12H07 4/- 6060 5/6 
10/641 

34091 3/-- 
8/3 

EL83 619 
EL84 

PCC83. 9/9 
PCC89 Ug 80 5/9 X81M 29/1 3715, 

3131715842 
5)-_ 042224 

1210 4/9 
.1711 5/6 6J70 4/9 

6370T 
128117 8/- 
12237 

7475 
41834 

EB342 7/6 
3341 

4/6 
E1.85 7/6 
ELM 

PC0189 9 18 
P0780 ) U3L21 9/6 

113789 
9 

U092 5/6 
X109 28/1 BF63 4/- 37 a 

16 0019 95/- 
184 413.5 19 63607 51-6 12 4%9 ACO 4 148 1- EB91 2- 18 E 91 28 16 PCF82 8- 17CC84 81- Y85 

51- BF173 2/6 00023 5/- 
1 8/9 6370 2/- 128Q7GT7/6 A(:2PEN E33C41 8/6 EL95 6/- P0784 81- 6/6 Z63 4/9 BF180 18/-U0085 0024 5/- 
1T4 2/9 6K70T 4/8 12HR7 5/- 19/8 -EBC81 5/9 EM71 14/- P0788 8/8 UCF80 8/3 277 8/8 37185 8)- 0025 5/- 
11.T4 81180 

1- f)K8GT D1 54 1- 
- A 

DD 19/6 EBC.90 91 518 EM8- 1 619 PCF802 91- 
- UCH21 9/- 1829 1119 BTX34I- 1 0028 5/- 

518 
247 12/6 

79 

6L60T 7/9 
13- 
1333 91- AC6PEN4/9 33780 5/9 E384 6/- PC7805 8/9 UCH42 9/3 

27g9 881- BY100 3/6 
0029 16/6 

0028 

211130 7/- 6L1 19/6 14117 9/6. AC/PEN (5) EB783 81- EM85 11/- PCF80811/6 UCH81 6/8 BY101 11/8 
2321 5/8 6L18 5/- 1487 151- 19/6 EBP89 8/8 2E87 7/8 PCF80812/6 UC7A2 7/- BY105 10/6 OC30 5/- 
2X2 4/9 8L19 191- 18 12/6 AC/PEN (7) EBL21. 11/- E351 6/9 PCL81 9/- U0L83 9/8 Tranafarora Bylf4 8/8 0033 5/- 
3A4 3/8 61,1)20 6/6 19 1018 19/6 E052 4/3 EY81 7/- P092 7/- Úp41 918 and diodes 33126 818 0C36 7j8 
345 10/- BN7G2 8)6 19AQ5 419 AC(THI10/- E053 12j6 E383 8/8 PCL83 8/9 UF42 8/- 20225 10/8 33234 4/- 0C38 11/6 
837 5/- 871 12/- 19H1 40/- AC/TP 19/8 E054 6/- E384 7/6 PCL84 7/@ 

UF80 8¡9 23404 8/- 83238 41- 0041 101- 
936 3/9 BP25 2/- 2031 13/- ACIVP112/- 3070 4/9 E386 6/-- P0L85 848 117Sa 919 232297 4/6 83238 4/- 0042 8/9 
3Q4 8/8 6126 121- 2034 20/5 AC/7P210/8 EC86 10/3 E387 6/- PCL86. 8¡8 UF86 9)- 2N2369A4/8 BYY2320/- OC48 l2(6 
SQSGT 6/- 6728 26¡- 20F2 14/- ATP4 2/8 EC88 10/6 E388 7/8 PC1.88 15/- LTF89 8/8 233121 501- BYZ10 5/- OC44 2)- 
384 419 
334 5/6 

6Q70 6/- 
6Q7GT 8/6 

20L1 13/- 
2071 17/6 

AZ1 8/- 
AZ31 819 

3092 6/6 
ECC31 15/8 

E391 3/- 
EZ35 5/- 

PEN48 7/- 
PEN45DD UL46 12/8 

233866 20/- 
AA120 8(- 
4A129 3/- 

BYZll 6/- 
BYZ12 5¡- OC4M 1/9 

431 8/9 81170 7/- 201'3 18/- A241 7/6 30032 4/8 EZ40 7/3 12/- U1.84 6)6 BYZ13 5/- OC45M SI - 
AAZlß 316 63403 8/9 884707 71- 9074 2/8 336 4/8 ECM 29/1 3241 78 7E346 41- UM80 5/- BYZlb 85/- 0046 8/- 

61.740 4/9 BBA7 7/- 2075 18/- B319 6/- ECC34 29¡6 EZ80 4/3 PE N389 9/8 UR1C 10/@ A0107 3/- 0012E 4/- 0285 22/8 
5V40 7/8 880707 818 2546G 7/8 B1,63 101- 30035 4/9 3281 4/6 - 

PEN384 UU5 7/- 
13178 14,- 

A0113 51- 006411 4/- 0070 818 

5Y347 5/6 8$07 8/- -251,60 5)8 03608. 8/8 E0040 9/6 EZ90 e/8 Ulf 12 4/8 40114 
40126 81- GD4 Bj8 0072 ß1- 

E33 8/- 
534G 819 

6BH7 8/- 
8837 e18 

2535 8/- 
25350 8/8 

CL4 19/8 
CL33 2/8 

ECC81 319 
ECC82 418 

F04 12/8 
- FW416008/8 

pEN458DD 
- 

2/8 UY1N 9/- AO127 2/- GD5 b/8 OC78 18/- 
8(80L2 12/6 8ßK7GT 4/6 26340 eJ- CV6 10/6 EC083 4/6 7W4J800 PEN4419/8 53Y21 918 A0128 21- GDB 5/6 0074 2/6 
6A8G 5/6 88L7GT 4/9 2525 7/- 0V63 10/6 ECC84 5/6 . 10/- PEN/DD UY41 8/9 AC154 5/- GD8 4/- O(175 ß/- 
6407 3/- 633707 4/6 2526G 8/6 03271 2/8 E0085 5/- áZ30 71- 402017/6 VY85 5/6 A0155 8/8 039 4/- 0076 2/6 

8AG7 519 666 ú70T8j- 30015 13/6- 
30C1 

03128 1814 E- Cö98 1 81- G- Z33 132 9//8 PL330019126 %8 
1312114 7/6 40157 5- 

AC156 
/- GD11 4- 

0310 
1//- 

- 
OC78 8/0071 6 

8415 8/8 6134áT 12/- 30C17 131- 0210 10/8 E00189 916 0234 101- PL36 9/6 1316 15/- 
U17 AC165 5/- GD12 4/- 00783 3/- 

BAKS 4/6 8U50 5/- 30C18. 8/9 CY31 7/6 ECC80412/6 GZ37 1418 . 
PL38. 19/9 - 

b/- 40166 5/- GD14 10/- 0079 8/- 
BAK6 6/- BU7G 7/- 8075 31/9 Dl 118 30080727/- . 330 5/- - 

PL81 7/8 U18/20 10(- AC1, 67 12h 0015 8/- 0081 2/- 
8AK8 6/- 8V6G 316 3071,1 15/- D15 15/8 ECF80 8/6 HABC808(- PLB1A 10/6 1319 84/6 

1122 
AC168 7/6 GD16 4/- 00811) 8/- 

6AL5 2/3 6V6GT 6/- 307L3216/- D41 10/6 EC782 6/8 HL2 716 .PI.82 6/6 
719 40169 8/8 GET762 41- 0081M 5/- 

6A114 18/8 6X4 8(6. . 3071,13 8/- D63 5/- E0788 9/- HL130 4/- PL83 7/- U26 18/- A0176 11¡- 037103 4/- OC81Z 5/6 
6AM5 2/6 6X507 5/- 307L14 12/8 D77 2/8 EC7804421- HL23 6/- PL84 6/3 U26 11/8 AC177 5/8 GET10bi8/- Perpair 
6A36 8/3 637G 12/6 301,1 6/- D4032 71- E078051216 HL23DD5/- P902 2j- U81 8(- AC317 3/- 0ET113 4/- OC82 8/8 
BAQ5 4/9 7Aî 18/8 30L15 13/9 DAF91 8/9 301121 12/6 

9 
HIAl 8/9 - PL500 12/8 U33 29¡8 

U3y5 
AC318 3/8 GET11517/- 

GET116 
00820 2/3 
0088 

84T6 
6436 

241- 736 
7 /- 

10/9 30747 121- DCC90 1- 

DA7913 
01- E0H42 9/6- 

301135 HL41DD8¡6 
LBÓ2 151- 84(I1 

U45- 15/6 40120 39 16 0E7119 49 16 0084 8 1- 
SAW 5/- 
6478 5/6 

7B7 ^/- 
708 6/- - 

151- 

30F4M3- 
17/6 

30P12 

DD4 10/6 
DD41 12¡8 

4 

E0381 5/3 
E0H83 81- 
30384 - 

3L42DD8/-. 
33309 27/4 

PM84 7/9 
PX4 14/- ¡8 U50 6U52 

4/9 
AC321 8/9 
AC322 3/8 

0E7573 7/6 
0E7587 816 - 

00123 4/6 
00139 2/- 
00140 

18%6 BBA6 4/- 737 5l6 30P 9 14/- 3733- 719 EC 80 63 18 - Á R2Á 8/9 PY32 918 1376 4/9 D146 81- GET8- 1S181- 00169 
6BE6 4/8 7R7 12/- 80PL1 15/- DF72 30h ECL82 el- IW3 5I8 "33 9/8 1,78 816 43149 8/- GET882101- 00170 ß(6 
6Bá60 20/5 787 201- 30PL1315/- 3391 2/9 E0L83 9/- 1W4/350518 PY80 5/3 1310- 18/3 47114 4)- i;191 12/8 

GET887 4i6 00171 8/4 
61336 7/8 777 5/- 30PL1415/- D796 8/- ECL84 12/- 2w4/500 6/- - Y81 5/3 

U251 
47115 3/- GET8894/8 00172 41- 

6316 8/9 
6BQ5 4/6 

7Y4 6/6 
- 7Z4 4/6 

30PL75151- 
3545 15/- 

3797 101- 
3H30 1516 

E0185 111- 
E0188 81- 

KT2 5/- 
K78 - 34/8 

PY82 5l- 
PY83 5/6 

181- 
13281 8/- 

AF316 3/- 
AF117 2/9 

GET890 418- 
0E7896 4¡6 

OC200 4J4 
00202 4/6 

BBQ7A 7/- 9BW6 71- 351/5 11/9 DH63 6/- ECLL800 KT32 5/6 PY88 6/3 13282 8/ 
114- 

AF119 3/- GET897 416 00903 4/6 
6BR7 818 9D7 9/- 35L6GT 519 31176 416 801- KT41 19/8 73301 12/6 U301 AF124 8/6 0EX13 3/8 OC204- 5/6 
8B738 8/- 1001 12/6 95W4 4/6 0377 41- EF22 12/6 3744 201` PY800 6/6 US'29 161- 47125 38- GEX35 4/6 00205 7/6 
6387 18/6 1002 101- 3523 10/- D381 10/- EF36 3/6 K761 12/- PY801 818 U403 818 AF126 b/3 0EX36101- 00812 8/- 
613W7 11/- 1031 8/- 3534117 4/9 3310125/- E737A 7/- KT63 4/- PZ30 9/B U404 7/8 

17/6 
47127 8/8 03X43 7/- OCP71 87/6 

613%8 4/6 10D2 14/7 35Z5GT 61- DH107 EF39 5/- KT86 17/8 QP21 5/- 1801 
ti4020 AF139 11/- GEX6615/- 010712 151- 

6326 6/- 1071 15f- 42 5/- 16/11 3740 819 K774 12/6 QQVOS/10 619 Ap178 101- GT3 5)- 9%1/6 8/8 
804 2/9 1079 94- 43 101- 3332 7/6 EF41 9/- 3776 716 27/8 374B 10/8 47179 1318 MI 2110 782 12/8 
6C6GT 8/- 10718 7/6 50B5 6/8 D340 10/- EF42 3/6 KT88 29)- Q575/20 37130 71- AF180 9/6 M3 2/10 783 15/- 
606 8/9 .101.33 7/6 5005 6/8 DK91 516 3.750 216 KTW61 8/8 10/8 3723 2/6 AF181 14/- 045 506 310/164 
609 - 11/- lOLD11.10J- 50CD6G41/- DK92 7/9 E754 lOf- KTW6210J9 Q8150/15 3875 24)- 47312 51- 049 2/8 12/- 
6CDBG 1916 10713 121- 501.807 6¡- 0396 7/- E773 6/6 KTW83 519 9/6 3R105 5/- 48327 8/6 0410 818 MAT100719 
6037 9)8 10714 1218 821111 14/6 31.33 6)- E780 4(8 111241 6/- QV04/7 8/- 18150 5/- ASY28 6/6 0447 2/- MAT101 816 
60116. 81- -1246 316 531111 1403 31,35 4/9 EF83 9/6 13309 8/9 R10 151- 7T814 7/- 48329 10/- 0470 3/- 5147120 719 

60'074216 12A316 61- 77 6/8 0175 80/- E786 6/3 
LP2 9/6 
LZ319 616 

B111819 
R12 353111 7/3 BAl 6 9/6 0479 1/9 2E3237 119 

KATCHED TRANSISTOR BETH 1--0044 and 2-0045 8/6; 1-00813 and 2-00817/6; I -0082D and 2--0082 8/6; Set of three -0083 (037118/119) 818; 1,715 package (A0113, AC154 
AC157, 44120)10/6 ; Postage 6d. per set. 
8.7.0.1 watt Zener diodes.2.4v: 27v: 3.0v: 8.6v: 4.3v, 13v: 16v: 18v: 30v. All 8/6d. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED; BUT MUST BE NEW 

ELECTROLYTICS. Can types: 8x 8mfd/500v7/6; 8 X 16mfd/500v B/-; 16mfd1500v 6/-116 X 16mfd/500v8/9;16x- 32mfd /450v 9/9 ; 32mfd/500v 8/-; 32 X 32mfd/450v 419; 50 X SOmfdI 

350v 5/6; 80 x 250mfd/275v 9/9; 50 X 50mfd/275v 8/6; 60 X 250 X 10mfd/275v 14/3; 64 X 100mfd/450v 21/-; 84 X 120mfd/350v 8/6;100 X 200mfd/275v 8/-; 100 X 200midJ350v 10/6; 
100X 200X 60mfd/300v18/6;100X 300X 100X 16mfd/275v 24/94100 X 400mfd/275v 12/9;100 X 400x 18mfd/275v23/3; 100mfdí100v7/6;200m4d/350v12/3;200X 200X 100mfd/350v 

27/9; 1000mfd/50v 9/9; 2000mfd/50v 13/3; 5000mfdJ25v15/-; 5000mfd/50v27/9;8 mid /600v 11/3; 16X 16 X l8mfd/275v 71-; 50 X 50X 50mfd/350v 12/3; 18mfd/600v 15/9:10000mfd/30v 29/8. 

Tubular types lade; /5002 2/6;2mfd/500v2/9; 4mfd/500v 3/-; 8mfd/450v 1/9;;8mfd/500v318;8X 8mfd/450v 2/9; 8X 16mfd/450v31-; lomfd/50v 2/3; 16mfd(450v 216; 18x 16rnfd/450v 

3/6; 16 x 32mfd/350v 3/6; 3211fd/350v 3/-; 32m1d/450v 3/6; 32 X 32mfd/350v 4/9; 50mfdj350v 61- 100mfd/450v 10/6; 84mfd/450v 916. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of business --Cash withorderonly. Font/Packmgßd . per Bum. Ordersover£5 post free. No C.O.D. Allordore cleared day of receipt. Any parcel insured against damage in.traneft for 
6d. extra per order. Hours of business, Mon. -Fri. 9.00 to 5.30 p.m. Hats. 9.00 to 1 p.m. Complete list of modern and obsolete valves, resistors, condensers, transformers,potent(mneters 
microphones, etc. with terms of business (id. Please enquire for say item not listed with H.A.E. Please note that no enquiries can be answered unless a S.A.E. is enclosed for reply. 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too ! 

Why not fill in the coupon below and find out how? 

Many diploma and examination courses available, 
including expert coaching for: 

C. Er G. Telecommunication Techns'. Certs. 
C. Er G. Electronic Servicing 
R.T.E.B. Radio/T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EWSELF-BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high-grade test instruments, incl. professional -type 
valve volt meter-all under expert tuition. Transistor 
Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 
It 
1 INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Parkgate Road, London, S.W.11 

Please send me the I CS prospectus-free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

12/68 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

PRINTED CIRCUIT KIT 
BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES ROE 
CONTENTS: (1) 2 Copper Laminate Boards 41" . 2_'. (21 I Board for Match- 
box Radio, (3) 7 Board for Wristwatch Radio, l (4) Reef t tip Resist Solvent. 
(6) Etehant. (7) Cleanser/Degreaser. (8) 1fpageBooklet Pr wed( it. for Irn1 ülf S. 
(9) 2 Miniature Radio Dials SW/MW ,LW Also free ith each kit. (IO) Easential 
Design Data, Circuits, Chassis Plana etc. for 41) TRANSI$TOR1SED PROrECT$'. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 
for the first time, including 10 new circuits. 

EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

8/6 
Postage & .Pack. 1/6 (UK) 

Commonwealth: 
SURFACE MAIL 2/ 

AIR MAIL 8/ - 
Australia, New Zealand 

South Africa, Canada. 

(1) Crystal Set with biased Detector: (2) Crystal Set with voltagequadrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio 
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double 
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI-FLE%ON" Triple Reflex with 
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. 
The smallest 3 designs yet offered to the Home Constructor anywhere in the World. 
3 Subminiature Radio Receivers based on the 'Trillexon" circuit. Let us know 
if you know of a smaller design published anywhere. (IO) Postage Stamp Radio. 
Size only 1.62" x -95" x 25". (11) Wristwatch Radio 1-15" x 80" x 55". (12) 
Ring Radio .70' -s 70" x 55". (13) Bacteria -powered Radio. Runs on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter. 
corn. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Diecrimiaator. 
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28} Remote Control of Models by Iºduction. (29) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less 
Microphone. (32) Wire -less Door Bell. (33) Ultrasonic Switch/Alarm. (34) Stereo 
Preamplifier. (35) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone 
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo- 
transistor, Latching Relay, 2 Transistors, Condensers, Resistors, Gain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for 
modulated -light operation. 

.,.-I4iv.L 

PHOTOELECTRIC 
ALARM 

( uvi5,0LELAR ABEAM TYPE 

PHOTOELECTRIC KIT 

39/6 
Postage and Pack. 2/6 (UK) 

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL 81.0.0 
Australia, New Zealand, 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plane for Building 
12 PHOTOELECTRIC PROJECTS. (1) Steady -Light Photo-Switch/Alarm. (2) 
Modulated -Light Alarm. (3) Long -Range Stray -Light Alarm. (4) Relay -less Alarm. 
(5) Warbling -Tone Alarm. (6) Closed -Loop Alarm. (7) Projector Lamp Stabiliser. 
(8) Electronic Projector Modulator. (9) Mains Power Supply- (10) Car Parking Lamp 
Switch. (11) Automatic Headlamp Dipper. (12) Super -Sensitive Alarm. 
INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 
1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, '2 mirrors, 2 45 -degree wooden blocks, Infra -red filter, projector 
lamp holder, building plans, performance data, etc. Price 19/6. Postage and Pack. 
1/6 (UK). Commonwealth: Surface Mail 2/-; Air Mail 8/-. 
JUNIOR PHOTOELECTRIC KIT - 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, 
Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic 
Case, Resistors, Screws, etc. Full Size Plane, Instructions, Data Sheet "10 Advanced 
Photoelectric Designs". - 

Price 19/6. Postage and Pack. 1/6 (UK). Commonwealth 21-; Air Mail 4/-, 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Everything 
(except plywood) to build 1 miniature Invisible beam projector and photocell receiver 
Price 10/6- Postage and Pack. 1/6 (UK). Commonwealth: Surface Mail 2/-; Air Mall 4/ - 

PHOTOELECTRIC PARKING LAMP SWITCH 
Turns your light on at dusk, off at dawn, automatically. Never forgets. Protects your 
car. Saves the Battery. Miniature construction. Simply insert in the parking lamp lead. 
Price: 27/6. Post & Packing (U.K.) 2/6 (12 volts only). 

ELECTRONIC MAINS LAMP DIMMER 
Varies lamp brightness from nothing to full 100 watt maximum. Ideal for Parties, 
TV watching, Children's bedroom etc. Just mount on the well in place of on -off switch. 
Price: 59/6, Post & Packing 2/6. 

YORK ELECTRICS 
333 YORK ROAD, LONDON, S.W.11 

Send e S.A.E. for fall details, a brief description and Photographs of all Hits and oli 
62 Radia, Electronic and Photoelectric Projects Assembled. 
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DRY JOINT TESTER 
The most reliable way of testing for a dry joint is 
to measure the resistance between the component 
lead and the printed eireait board. Our kit for 
doing this comprises a large scale (3in.) moving coil 
meter, a variable resistance for adjusting zero 
setting, and a wiring diagram with instructions. 
The only additional items you will need are a 
battery, some wire, a pair of test rode. Price 1916, 
postage and insurance 2/6. 

MINIATURE WAFER SWITCHES 
4 pole, 2 way -3 pole, 3 way -4 
pole, 3 way -2 pole, 4 way -3 pole, 
4 way -2 pole, 6 way -1 pole, 12 

way. All at 3/8 each. 36/- dozen, 
your assortment. 

WATERPROOF HEATING 
ELEMENT 

28 yards length 70W. Self-regulating 
temperature control. 10/. post tree. 

BLANKET SWITCH 
Double pole with neon let 
into side so luminous in dark, 
ideal for dark room light or for 
use -with waterproof element -new 
plastic case. 5/6 each. 3 heat model 7/8. 

PHOTO -ELECTRIC KiT 
All parts to make light operated switch/burglar 
alarm/counter, etc. Kit comprises printed circuit. 
Laminated Boards and chemicals. Latching relay. 
Infra -red sensitive Photocells and Hood, 2 tran- 
eletors, cond., terminal block. Plastic case. Essen- 
tial data, circuits and P.C. chassis plans of 10 
photo -electric devices including auto. car parking 
light, modulated light alarm. Simple invisible ray 
switch -counter --stray light alarm -warbling 
tone electronic alarm -project lamp stabiliser, 
etc., etc. Only 39/6, plus 2/- post and insurance. 

PPS ELIMINATOR. Play your pocket 
radio from the mains! save £s. Com- 
plete component kit comprises 4 
rectifiers -mains dropper resistances, 
smoothing condenser and instruc- 
tions, only 8/8 plus 1/- post. 

BECKASTAT 
This is an instant 
thermostat, simply 
plug yourapplfance in- 
to It and its lead into 
wall plug. Adjustable 
setting for normal air 
temperatures. 13A 
loading. Will save its 
cost in a season 19/6. 
Post and ins. 2/9. 

KETTLE ELEMENT 
330/240V 1800 watt. 
Made by Beat for kettles 
with 911e tn. dia. hole 
including: Best, Besco, 
Chaff ont, Davidson, Dime 
plcc, Grafton, Hawkins, 

Jurymaid, Morroware, Monogram. Pifeo, Revo. 
Towen, Swan. Normally 32/6. Our price 15/- plus 
2/6 post. 

QUICK CUPPA 
Mini Immersion Heater, 350w. 
200/240v. Boils full cup In about 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 19/8, 
post and insurance 1/6. 12v. car 
model also available. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 8v., 9v., 12 volts for up to 
5001nÁ (class B working). Takes the place of any 
of the following batteries: PP1, PP!, PP4, PP6, 
PP7, PTO, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
16/6, plus 3/6 postage. 

THERMOSTATS 
Type "A" 15 amp. for controlling room heaters, 
greenhouses, airing cupboard.. Ras spindle for 
pointer knobs. Quickly adjustable from 30-80°F. 
9/6 plus 1/- post. Suitable box for wall mounting, 
5/-. P. & P. 1/-. 
Type "B" 15 amp. This fa a 17ín. long rod type 
made by the famous Sunvfc Co. Spindle adjusts 

this from 50-150°F. Internal screw 
alters the setting so this could be 
adjustable over 30° to 1000°F. Suitable. 

for controlling 
furnace, oven 

""" "' kiln immersion 
heater or to make flame -start or fare 
alarm, 8/6 plus 2/6 post and insurance. 

Type "D". We call this the Ice -stat as it cuts in 
and out at around freezing point, 2/3 amps. Has 
many uses one of which would be to keep the 10ft. 
pipes from freezing, if a length of our blanket wire 
(16 yds. 10/-) le wound round the pipes. 7/6. 
P. & P. 1/1. 
Type "E", This is standard refrigerator thermo- 
stat. Spindle adjustments cover normal refrigera- 
tor temperature. 7/8, pins 1f- poet. 
Type "F". Glass encased for controlling the temp. 
of liquid -particularly those in glass tanks, vats 
or sinks -thermostat is held (half submerged) by 
rubber -sucker or wire clip -Ideal for fish tanks - 
developers and chemical baths of all types. 
Adjustable over range 50° to 150°F. Price 18/-, 
plus 2/- post and insurance. 

DRILL CONTROLLER 
Electronically changesspeedfrom 

approximately 10 revs. to maxi- 
mum.Full power at all speeds 

by finger-tipcontrol.Kitincludes 
all parts, case, everything and fun 

instructions. 19/8 pine 2/6 post and 
insurance. Or available made up 

25/-, plus 2/6 poet. 

INFRA -RED HEATERS 
Make up one of these latest type 
heaters. Ideal for bathroom, etc. 
They are Wimple to make from our 
easy.to-followinstruction-uses silica 
enclosed elements designed for the cor- 
rect infra -red wavelength (3 microns). Price for 750 -watts element, all parts, metal 
casing, as illustrated, 19/6, plus 4/- post and insurance. Pull switch 3/- extra. 

21-" MOVING COIL METER 
Meters are always being needed and they are 
jolly costly when you have to buy them is a 
hurry. So ft's sensible to take advantage of this 
offer: 21ln. (3' o.d.) flush mounting moving coil 
meters only 8/6 each. These are scaled 0.300mA 
but once the internalehunt is removed the f.s.d. 
is usually about 10mA so you can make it into 
almost anything by adding shunts or series 
resistors. These are Ex. W.D. of course but are 
all new and unused. Price only 8/6 each plus 
2/8 post. 12 or more post free. 

FLUORESCENT LIGHTING SNIP 
THE TWENTYLITE 

A Fluorescent lighting 
unit made by the famous 
Atlas company, with 
super silent polyester 
filled choke and radio 

suppressed starter. The tube 
springs in and out and the whole unit is 

ceautifuily made and finished white enamel. Amazingly 
economical. If left on all the time costa only one penny per day 

(uses -I unit). Measures 2ft. long. Is ideal in Kitchen, Bedroom, Hallway, 
Porch, Loft, etc. Don't miss this amazing offer, 39/6 with tube. Assembled 
ready to install. Postage and Insurance 6/6 extra. 

THIS MONTH'S SNIP 

TIMED SWITCH 
For keeping an electrical circuit closed for a time period of up to ten 
minutes. Made by a very famous company for switching washing machines, 
but equally suitable for any appliance lamp or heater up to 13 amp. Special 
snip price 9/6 post free if ordered with other lightweight items totalling £5, 
Otherwise add 219 post and insurance. 

HI FI BARGAIN 
FULL FI 12 INCH LOUDSPEAKER. This is undoubtedly one 
of the finest loudspeakers that we have ever offered, produced 
by one of the country's most famous makers. It has a die-cast 
metal frame and is strongly recommended for 111 -Fi load and 
Rhythm Guitar and public address. 
Flux Density 11,000 gauss -Total Flux 44,000 Maxwells - 
Power Handling 15 watts R.M.S.-Cone Moulded fibre-Freq. 
response 30,10,000 e.p.e.-specify 8 or 15 ohms -Main re- 
sonance 60 c.p.s.--Chassis Diem. 121n.-12Iiee. overmomnting 
luge -Baffle hole 11ín. Diem. -Mounting holes 4, holes -tin. 
diem. on pitch circle 1121n. diam.-Overall height 5}in. A £6 
speakerofferedforonly88.9.8plue7/6p Sr p.Don'tmiesthisoffer. 

BATTERY OPERATED TAPE 
DECK 

With Capstan control. This unit is extremely 
well made and measures approx. 6 x 5 x tin. 
deep. Has three piano key type controls for 
Record., Playback and Rewind. Motor is a 
special heavy duty type intended for opera- 
tion oft 4/5 volts. Supplied complete with 2 
spools ready to install. Record, Replay head 
is the sensitive M4 type Intended for use with 

transistor, amplifier. Price 89/6. Poet and insurance 4/6. 

BARGAIN OF THE YEAR 
MICRO -SONIC 

7 transistor Key chain Radio in 
veryprettycase,eize2t x S4x lain. 
-complete with soft leather zipped 
bag. Specification :-Circuit: 7 
transistor superheterodyne. Fre- 
quency range: 530 to 1600 Ke/e. 
Sensitivity: 5 my/m. Intermediate 
frequency: 465 Kaki, or 455 Kc/s. 
Power output: 40mW. Antenna: 
ferrite rod. Loudspeaker: Perma- 
nent magnet type. 
In transit from the East these sets 
suffered alight corrosion as the bat- 
teries were left in them but when 
this corrosion is cleared away they 
should work perfectly -offered without guarantee except that they arc 
new,19/8 plus 2/6 post and ins., less batteries. Everlasting batteries 7/- pair. 

Spring Doll leads as fitted to telephones, 4 core 
2/6 each. 3 core 2/- each. 
Indicator lamp, Panel mounting, consists of neon 
lamp in red plastic lens with resistor in leads for 
mains operation. 2/6 each. 24/- dozen. 
Appliance switch double pole 16A 230v rating 
spindle for pointer knob control, 3/6. 
0005 tuning Condenser for crystal or transistor 
radio, 24/- dozen. 
16mm Zoom Lens for closed circuit TV camera, 
brand new, 875. (Half current price list.) 
Baulkbead Aerial lead out two cone shaped por- 
celain insulators with ORA brass rod through 
centre fitted terminals 8/8, 
12V Blower heavy duty motor with centrifugal 
blower coupled to one end, ideal for car heater, 
12/6, plus 4/6 post. 

COPPER CLAD ELEMENT 
1250 watts -oft. long but bent to U shape, ideal 
for overhead heater -just mount reflector above 
18/8 each, plus 4/6 poet. 26 dos. post paid. 

BLANKET SIMMERSTAT 
Although looking like, and fitted as an ordinary 
blanket switch, this is in fact a device for switch- 
ing the blanket on for varying time periods, thus 
giving a complete control from off to full heat. 
Also suitable for controlling the temperature of 
any other appliances using up to lamp. Listed 
at 2716 each, we offer these while our stock lasts 
at 'only 12/8 each., 

0-1mA Full Vision Moving Coil Meter. 2in. eq. 
full vision. 19/6 plus 2/- post. 
0-500mA 3in. Flush Mounting Moving Coil Meter 
10/-. 
G.E.C. Black Light Tube for experiments and 
special lighting effects -40 watt 2ft. tubes only 
1418 each, holders and control gear 19/6 plus 416 
post. 
You never need buy another battery for your 
transistor radio. Stupendous offer this month -a 
6-9V Nickel Cadmium battery stack together -with 
a mains operated charger which you mount on the 
back of your set. The mains flex unplugs so the 
set remains completely portable. Offered for less 
than the cost of the batteries alone. ONLY 29/6 
plus 3/6 poet. 
Experimenting with Ultra Violet P Philips UV lamp 
16/6, holder and control gear 19/8 plus 4/6 post. 
Double pole push to test switch. Spring return 
10 amp. 250V. 2/9 each. 80/- doz. 
A.E.I. FRACTIONAL H.P. MOTOR. 200/250v. 
50/60 c.p.s. enclosed, continuous rating 1/40 h.p., 
ex. equip!. Perfect order 19/6 plus 418. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items -Choke, 2 tube 
ends, starter, starter holder and 2 tube clips, 
with wiring instructions. Suitable for normal 
fluorescent tabes or the new "Grolux" tubes for 
fish tanks and indoor plants. Chokes are super. 
silent, mostly resin filled. Kit A-15-20 w. 
19/6. Kit B-30-40 w. 19/6. Kit C-80 w. 1916, 
Kit D-125 w. 22/-. Kit E-85 w. 1916. Kit 
MF1 is for gin., 9in, and 12in. miniature tubes, 

19/8. Postage on Kite .A and B 4/6 for one or two 
kits then .46 for each two kits ordered. Kits C. 
D and E 4/6 on first kit then 3/6 for each kit 
ordered. Kit MF1 3/6 on first kit then 3/6 on 
each two kits ordered. 

REED SWITCH 
Suitable for dozens of different applications, 
such as burglar alarms, conveyor belt switching. 
These are simply glass in cased switches which 
can be operated by a passing permanent magnet 
coil. A special buy enables us to offer these at 
2/8 each, or 24/- a dozen. Suitable magnets are 
1/- each. 

CENTRIFUGAL FAN 
CENTRIFUGAL BLOWER 
or extractor by Torrington, 
very low noise but large 
capacity air flow, designed 
for central heating and air 
conditioning; ideal aleo for 
fume extraction over 
cooker, duct type outlet, 
200.250 v. 50 C.P.S. motor. 
83.19.6, post and insurance 
7/6. 

16 RPM GEARED MOTOR 
Made by Smith's Electrics, these are almost silent 
running, but are very powerful. They operate from 
normal to 240V. mains and the final shaft speed is 
16 r.p.m.15/-. Post & ins. 2/9. 

Where postage is not definitely stated as an 
extra then orders over £3 are poet free. Below 
£3 add 2/9. Semi -conductors add 1/- poet. 
Over £1 post free. 8 A.E. with ezfquiriee please. 

ELECTRONICS (CROYDON) 
(Dept. P.W.) 266 LONDON ROAD, WEST CROYDON 

LIMITED 
CRO 2TH 

also at 102/3 TAMWORTH ROAD, CROYDON, SURREY 



Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d. 
extra. Semi -displayed setting £5 2s. Od. per single column inch. All cheques, postal orders, etc., to be 
made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise- 
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WC2, 
for insertion in the next available issue. 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 

SERVICE SHEETS. RADIO, TELEVISION, 
TAPE RECORDERS, 1925-1968 by return 
post, from 1/- with free fault-finding guide. 
Catalogue 6,000 models 2/6. Please send 
stamped addressed envelope with all orders/ 
enquiries. HAMILTON RADIO, 54w London' 
Road, Bexhill, Sussex. 

SERVICE SHEETS (75,000) 5/- each: please 
add- loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

C. ft A. 
SUPPLIERS 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS) 

Only 5/- each, plus S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

71 BEAUFORT PARK 
LONDON, N.W.11 

We have the largest supplies of 
Service Sheets (strictly by return of post) 
Please state make and model number 

alternative. 

Mail order only. 

SERVICE SHEETS -Radio, T.V., Players, 
Grams., Tape Recorders, from 1/-. Send for 
lists 1/- (s.a.e.). Fountain Press, 46-47 Chancery 
Lane, London, W.C.2. 

EDUCATIONAL 

CITY & GUILDS (electrical, etc.) on "Satis- 
faction or Refund of Fee" terms. Thousands of 
passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, TV., automation, etc., send for 132 -page 
Handbook -FREE. B.I.E.T. (Dept. 168K), 
Aldermaston Court, Aldermaston, Berks. 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam, 
home -study courses in radio, TV servicing and 
maintenance. T.T.E.B., City and Guilds, etc.: 
highly informative 120 -page Guide -free. 
CHAMIIERS COLLEGE (Dept. 857K), 148 
Holborn, London, E.C.1. 
RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

EDUCATIONAL 
(continued) 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for City & 
Guilds (Telecoms and Radio 
Amateurs') R.T.E.B., etc. Many 
unique diploma courses incl. 
Colour TV, Electronics, Telemetry 
& Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541, INTERTEXT HOUSE, 
LONDON, SW11 

(continued page 637) 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 6/6 p/p 6d. 
1155 set Circuit and Notes .. .. 6/6 p/p 6d. 
H.R.C. Technical Instructions . 5/6 p/p 6d. 
38 set Technical Instructions .. 5/6 p/p 6d. 
46 set Working Instructions .. .. 5/6 p/p 6d. 
88 set Technical Instructions .. 7/- p/p 6d. 
BC.221 Circuit and Notes .. 5/6 p/p 6d. 
Wavemeter Class D Tech. Instr. .. 5/6 p/p 6d. 
18 set Circuit and Notes .. .. 5/6 p/p 6d. 
BC.1000 (31 set) Circuit and Notes .. 5/6 pip 6d. 
CR.100/6.28 Circuit and Notes .. 10/- p/p 9d. 
R.107 Circuit and Notes .. 7/- p/p 6d. 
AR.88D Instruction Manual .. .. 18/- p/p 6d. 
62 set Circuit and Notes .. .. 6/6 p/p 6d. 
Circuit Diagram 5/- each post free, R.1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348 
(E.M.P.), BC.624, 22 set. 
52 set Sender and Receiver circuits 7/6 post free 

Resistor colour code Indicator 2/6 p/p 6d. 

S.A.E. with all enquiries please. 

Postage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

WANTED 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

WANTED: New valves, transistors etc.; state 
prices. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 

WANTED 
(continued) 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

DAMAGED Avo Meters, Models 7 and 8, 
Damaged Meggers, any quantity. Send for 
packing instructions. HUGGETT'S LTD., 
2/4 Pawson's Road, West Croydon. 

VALVES WANTED, brand new popular 
types boxed. DURHAM SUPPLIES, 367c, 
Kensington Street, Bradford 8, Yorkshire. 

WANTED NEW VALVES, televisions, radio- 
grams, transistors, etc, STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

ELECTRICAL 

UN/VERSAL 
BATTERY 
ELIMINATOR 

'1 r 

!!a 

Run all your transistor equip- 
ment direct from A.C. mains. 
The most economical way of 
running - Transistor Radios, 
Hi-Fi Equipment, Record - 
Players, amplifiers etc. No 
more expensive batteries to 
buy. All the units are con- 
tained in an attractive case 
with a full set of accessories. 
Mk 1 Model -replaces all 
9 volt batteries, i.e. PP3, PP4, 

PP5, PP6, PP7, PP9 and all equivalents, or 
all 6 volt batteries, i.e. PP1 and PP8. 
(Please state which voltage). Now only 
30/-, p.p. 7/6. Mk. 2 Model. This unique 
model has three outputs -6 volts, 7z volts 
and 9 volts and is ideal for cassette tape - 
recorders, price only 55/-, p.p. 5/-. Extra 
lead with DIN plug for Cassettes 6/6. 
Mark I l 1. This unit is the same as the Mk. 2 
version above with the added refinement 
that all the outputs are STABILISED 
making the unit most suitable for running 
Hi-Fi and Test Gear direct from the mains. 
Only 75/-, p.p. 5/-. All units available 
from dept PW, Globe Scientific Ltd, 
22-24 Cawoods Yard, Mill St, Leeds 9. 

a-'%hGLOBE SCIENTIFIC LTD I" 
24 CAWOODS YARD, MILL STREET 
MARSH LANE, LEEDS 9. Leeds 35900 
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ELECTRICAL 
(continued) 

SITUATIONS VACANT 

240",t 
ELECTRÉRE 

Mee 
MOST BRILLIANT PERFORMANCE EVER 

from 12 volt Car Battery 
BRILLIANT HEAVY DUTY 240 volt 
AMERICAN DYNAMOTOR with BIG 220 
WATT OUTPUT. Marvellous for TELE- 
VISION, ELECTRIC DRILLS, MAINS 
LIGHTING and ALL UNIVERSAL AC/DC 
MAINS EQUIPMENT. Marvellous for Fluo- 
rescent lighting. Thousands of uses. Tremen- 
dous purchase of this model makes fantast- 
ically low price possible. 
ONLY £4.19.6 each plus 10/6 delivery. C.O.D. 
with pleasure. MONEY BACK If not DELIGHTED 
Please send s.a.e. for full illustrated details. 
(Dept. PW) STANFORD ELECTRONICS 

Rear Derby Road, North Promenade, 
BLACKPOOL, Lancs. 

MISCELLANEOUS 
BUILD IT in a DEWBOX quality cabinet. 
tin. x 21in. x any length. D.E.W. Ltd., Ring- 
wood Road, FERNDOWN, Dorset. S.A.E. for 
leaflet. Write now-Right now. 
RHYTHM MODULES. Build your own 
rhythm box-simply, cheaply. Realistic sound 
guaranteed. S.A.E. for details. D.E.W. LTD., 
254 Ringwood Road, Ferndown, Dorset. 

ELECTRONIC MUSIC?- 
Then how about making yourself an electric 
organ? Constructional data available- 
full circuits, drawings and notes! It has 
6 octaves, 2 manuals and pedals with 24 
stops-uses 41 valves. With its variable attack you can play Classics and Swing. 

Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, Darlington, Durham, Send 3d. stamp. 

INTEGRATED CIRCUITS 

CA 3018 (June issue) 26/- 
CA 3020 (May issue) 31/- 

All types of Digital and Linear Integrated 
Circuits supplied. 
MAIL ORDER ONLY C.W.O. P. Et P. 9d. 

ANDOR ELECTRONICS LTD. 
7 Hindley Street, Stockport 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 3fI 
output, new and boxed / POST 

65PAID 

BIG BARGAIN PARCELS ONLY 
OF COMPONENTS 10/ - 
SALOP ELECTRONICS POST PAID 
9a Greyfriars Road, 
Coleham, Shrewsbury S.A.E. for lists 

AERIALS 

Enthusiasts 
THE T.M.P. EXPERIMENTAL 

AERIAL KIT 
A unique collection of alloy elements, dipoles, 
booms, clamps, mast reflectors, nuts & bolts, 
cables even a compass! etc., to make up various 
experimental aerials to cover all bands. 
This includes TV transmissions, SW for the 
radio amateur, VHF for BBC FM. Amateurs 
on 2 end 4 MTrs, Aircraft, Police etc., UHF 
for experiments on BBC 2 and Ultra High 
Frequencies. These Kits can be used indoor 
or outdoor. Robust construction with simpli- 
fied detailed plans for easy assembly. 
The Wonder T.M.P. Kit costs only 
89/6-no extra for carriage. 
Despatched to any address in UK within 7 days. 
TUBULAR METAL PRODUCTS 

7 LOWESMOOR TERRACE, 
WORCESTER 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better pay. Elem. and adv. private 
postal courses for C. Eng., A.M.I.E.R.E., 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.I., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches pf Engineering 
-Mech., Elec., Auto., Electronics, Radio, 
Computers, Draughts., Building, etc. For full 
details write for FREE 132 page guide: 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

RADIO and tape recorder testers and trouble 
shooters required. Canteen, excellent rates of 
pay. 8.00 a.m. to 5.00 p.m. 5 -day week. 
Elizabethan Electronics Limited, Crow Lane, 
Romford, Essex. Phone: Romford 64101. 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Certs., etc. on `Satisfaction or Refund 
of Fee' terms. Thousands of passes. For full 
details of exams and home training Courses 
(including practical equipment) in all branches 
of Radio, TV, Electronics, etc. write for 132 - 
page Handbook-FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

(continued page 637) 

FOR SALE 

SEE MY CAT. for this and that. Tools, 
materials, mechanical and electrical gear-lots 
of unusual stuff. This Cat. is free for the asking. 
K. R. WHISTON (Dept. PWC), New Mills, 
Stockport. 

MINIFLUX HEADS 
Special offer SKN4 1 -track stereo record/play- 
back head (list 8 gns.). Special offer 55/-. 
Miniflux LF6-0 self oscillating half-track mono 
erase head, list £3.10.0. Offered at 22/6. VLF4 
1 -track ferrite erase head, list £4.5.0. Offered 
at 32/6. S.A.E. for full lists. 

LEE ELECTRONICS 
400 EDGWARE ROAD. PADdington 5521. 

Boxes of B.A. Nuts and Bolts, all Brand new 
and high grade machine cut items, invaluable to 
all Service men, experimenters etc. Bolts 
include 2.BA, 4.BA and 6.BA up to 2" long. 
various heads, mainly brass, approx. 3-400 
items per box, our Special Price 7/6d. plus 2/-d. 
Post and Packing. WALTON'S WIRELESS 
STORES, 55a Worcester Street, Wolver- 
hampton, Staffs. 

HIGH GLOSS METALLIC 

HAMMERED ENAMEL 
MAKES FANTASTIC 

DIFFERENCE TO PANELS 
-say hundreds of enthusiastic users 
'Crackle' pattern appears 
like magic on wood and 
metal. No undercoat. Air r- BRUSH dries 15 min. to hard 
glossy finish. Heat, liquid OR SPRAY -ON 
and scratch -proof. Lt. and Dk. Blue; Bronze; Silver; 
Green; Black. Send NOW for free list, or 8/- (+ 1/9 
post and packing) for trial Ipt. tin, colour samples and 
instructions. 

FINNIGAN SPECIALITY PAINTS, Dept. P.W. 
STOCKSFIELD (Tel. 2280), Northumberland 

MORSE MADE 
EASY ! ! 

FACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within a month. 
(Normal progress to be expected.) 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's easy as learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring, e.t.d. 01-660 2896 
send 8d. stamp for explanatory booklet to: 

G8CH8/P, 45 GREEN LANE, PURLEY, SURREY 

PRACTICAL WIRELESS copies for sale. All 
issues from August 1950, excluding Dec. 1951, 
July 1952, May 1956, April 1957, June 1958, 
April 1958, August 1959. What offers. 
Box No. 83. 

FOR SALE 
(continued) 

5 TON FACTORY CLEARANCE. Radio, TV, 
elec. components in 27s. 6d. mixed parcels. 
Post free. Example: resistors, condensers, pots, 
speakers, coax, coils, fibre washers, valves, 
over a dozen different types, tuning knobs, 
grommets, sleeving, IFS, Paxolin, wire, recti- 
fiers. Lots of other items. Pot luck. Postal 
order to-P. L. Newton, 16 Shallcross Crescent, 
Hatfield, Herts. 

RECEIVERS & COMPONENTS 

STELLA NINE RANGE CASES 
Manufactured in Black, Grey, Lagoon or Blue Stelvetite 

and finished in Plastic -coated Steel, Morocco Finish with 
Aluminium end plates. Rubber feet are attached and there 
is a removable back plate. There is also a removable front 
panel in 18 e.w,g. Alloy. 

LIST OP PRICES AND SIZES 
which are made to flt Standard Alloy Chassis 

Width Depth 4" Height 
£ s- d 

6" Height Sad 74" Height 
£ s d 

61" 31" 10 0 12 6 14 6 
61" 41" 11 6 14 6 16 6 
81" 31" 12 6 16 0 17 9 
81" 61" 17 9 1 1 6 1 5 0 

101" 71" 1 3 0 1 8 0 111 9 
121" 31" 17 9 1 1 9 1 4 9 
121" 51" 1 2 3 1 7 0 110 6 
121" 81" 1 8 9 1 14 6 1 18 9 
141" 31" 10 6 1 5 0 1 7 3 
141" 91" 1 15 0 2 4 9 2 7 0 
161" 61" 1 11 0 117 0 2 I 3 
161" 101" 1 19 3 210 0 217 6 

Cases-Post 4s. 6d. 

CHASSIS in Aluminium, Standard Sizes with Gusset Plates 
Sizes to fit Cases. All 24" Walls. 

s d s d s d 
6" x 3" 5 6 10"x 7" 8 6 14" x 3" 7 3 
6" x 4" 5 9 12"x3" 6 9 14"x9" 14 6 
8"x3" 6 6 12"x5" 7 6 16" x 6" 10 9 
8" x 6" 7 9 12" x 8" 10 9 16"x10" 16 0 

Chassis-Post 3s. Od. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: STOckport 2179 

Printed circuit capacitors, tubular ceramic 3.3 pf and 
500 pf 6/- per 100. 
Disc ceramic P.C., O1 mf 500 vw (erie) approx r/ys" 
dia. 10/- per 100. 
Disc ceramic wire ended 01 mf 12 vw. 3/- doz. 
Hunts 1 mf. 350 vw. P.C. mounting approx 1" dia x 
1" long 14/6 per 100 post paid. 
Mixed bag silver mica and ceramics approx 15010/-. 
80 pf small silver micas ideal for transistors 4/- per 
100. 
Double gang pots. 500k + 500k Iin 1" dia., 250k + 
250k log. long spindles 8/- each. 
Slider pots. 250k, 2 meg. 2/6 per doz. 
Transistor driver and output transformers suit 
OC81s etc. reduced to 5/6 pair. (approx 1 watt 
rating) 500 m/w 4/-, pair. 

- 
Transistor 1 mf 50 vw. 8/- doz. 
Transistor electrolytics 2 mf 6vw, 4 mf 64vw, 20 mf 
6 vw, 50 mf 6 vw, 100 mf 6vw, 6d each. 100 mf 
9vw, 150 mf 12 vw, 350 mf 9 vw, 8d each. 400 mf 

. 15 vw, 500 mf 9 vw, 9d each. 1000 + 1000 mf 18 
vw can neg. 2/-. 1000 mf 50 vw 4/- each. 
Smoothing capacitors, 100 + 100 + 50 mf 275 vw, 

-100 + 300 + 100 + 16 mf 4/- each. 
Small M.W. ferrite aerials 21" long 8/- each. 
Goodman 4" sq. loudspeakers brand new boxed 15 
ohm imp. 11/6 post paid. 
Polystyrene capacitors 1000 pf 5000 pf 30 vw. 5% 
10, 25, 36, 60, 110, 250, 375, 470, 820 pf 125 va. 
21 and 5% 33, 100, 120, 137, 1000 pf 350 vw. all 
2/6 doz. 
Manufacturers surplus transistorised stereogram 
chassis MW. LW. FM. send for list of full details. 
MAIL ORDER ONLY ' S.A.E. FOR LISTS 
POSTAGE up to £1 + 1/6, £1 to £2 + 2/3, up to £5 
+ 3/6, over £5 free. 

A J H ELECTRONICS 
59 Waverley Road . The Kent 
Rugby . Warwickshire 
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RECEIVERS & COMPONENTS 
(continued) 

RECEIVERS & COMPONENTS 
(continued) 

RECEIVERS & COMPONENTS 
(continued) 

35FT AERIAL MASTS 
Seven 5ft. Bin. Interlocking 
sections of 2in. diameter 
heavy gauge steel tube, 
complete with swivel base 
calibrated in degrees, nine 
nylon guy lines and ground 
spikes. Finished olive green. 
£18. Carr. 30/-. 
?OFT. MAST. 14 sections as 
above with 12 nylon guy 
lines arid spikes plus block 
and tackle, £32.10.0. Carr. 
50/- 

MAKE YOUR OWN AERIAL MAST : 

5ft. Bin. sections as above 20/- per section. Carr. 
3/- each. Nylon guy lines with semi -automatic 
tensiöner. 37ft.'7/6 each; 50ft. 8/6 each; 60ft. 10/ - 
each. P. & P. 2/- each. Swivel base 30/-. Carr. 10/-. 
Ground spikes 4/e each. P. & P. 1/6 each. 

TELESCOPIC. AERIAL MASTS. Tubular steel 
copperised spray finish, ring cam locking on each 
section provides for full or any height required. 
Suitable all fixings and base locations. Bottom 
section llin. diameter.20ft.4 section. Closed 5ft. W. 

gin. Weight 161b.70/-. Carr. 15/-. 20ft. 4 section 
plus 12ft. whip. Weight 171b. 80/-. Carr. 15/-. 
34ft. 6 section. Closed Eft. bin. Weight 201b. 90/, 
Carr. 15/-. 

HALLICRAFTERS. R19H/TRO1 A.M. 16 valve 
double conversion superhet. Crystal controlled 
70-100 Me/s. Direct crystal frequency. Size 19" x 
12" x 7". 115v. A.C. Internal speaker and outlet 
socket for external speaker. Many other refine- 
ments. Circuit included. £25. Carr. 30/-. 

100 SETS OF AB101/TRC1 MAST EQUIPMENT. 
With guys and ancillary parts. £25 per set (ex 
warehouse). 

- 

MURPHY B40 NAVAL RECEIVERS. Tested £25. 
Carr. 30/ Untested as received from Ministry 
£12.10.0. Carr. 30/-. B41 RECEIVERS. Tested -x 
£15. Carr. 30/-. Untested as received from i Ministry £10.10.0. Carr. 30/-. 

COLLINS:- (U.S.A.) RECEIVERS. 
7 valve superhet (Int. Octal Valves). Exceptionally 
stable for SSB. Frequency coverage 1.5-12 Mc/s. 
Power required 250v. D.C. 80mA. 12v. A.C. 1.25A. 
Excellent condition. LAST FEW 28.10.0. Carr. 15/, 

ALL 19 SET EQUIPMENT IN STOCK. 

A.J.THOMiaSON (Dept.P.W) 

"RILING LODGE", CODICOTE, HITCHIN, HERTS. 
Phone: CODICOTE 242 

Hours of business Monday to Friday 8-5. Sat. 8-12. 

Prices correct at time of prese but subject to increase 

Terms of business: C.W.O. Minimum orders value 
28.3.0. Carriage charges apply to Mainland only. 

(IT'S CHEAPER IF YOU CALL AND COLLECT) 

BARGAIN TRANSISTORS, Good Audio 
Types, 5 for 5/-, 10 for 8/-. All New, Tested. 
Post 6d. J. BLACKER, 221 Loughborough 
Road, LEICESTER. 

MINIATURE ELECTROLYTICS, 15 Volt 
2 6 8, 10, 15, 20, 30, 40, 50, 100 mfds., 8/6 
per dozen, 30 for £1. THE C.R. SUPPLY CO., 
127 Chesterfield Road, Sheffield 8. 

COMPONENTS AT GIVE AWAY PRICES. 
Digital Counters, Rev Counters, Thyristors, 
Transistors, Valves, Tool Bags, Track Heads, 
Recording Tape, Aerials, Intercoms, Micro- 
phones, MicroSwitches 

ORDERPRODUCTS, ND MAIL 
PROSPECT HOUSE, CANAL HEAD, 
POCKLINGTON, YORK. N04 2NW. 

SIGNAL, INJECTOR. Transistorised square 
wave generator probe, British Made, only 19/6, 
P & P .1 1/6 S A E for details and lists WILSIC 
ELECTRONICS LTD., 6 Copley Road, 
Doncaster, Yorks. 

WE ARE BREAKING UP 
COMPUTERS 

COMPUTER PANELS (as shown) 2 r. 4in. 8 for 10/-. 
Post free with min. 30 transistors. 100 for 65/-+ 
P. & 1'. 6/6; 1,000 for £30+cary. 
NPN GERMANIUM TO5 1 WATT POWER 
TRANSISTORS on small heat sink on 2 x 4in. 
panel. 5 for 10/-, P. & P. 1/6. 
PANELS with 2 power transistors sim. to OC28 
on each, board+components. 2 boards (4 x 0C28) 
10/, 
POWER TRANSISTORS sim. to 2X174 ex eqpt. 
4 for 101-. P. & P. 1/6. 
POWER TRANSISTORS sim. to 2N174 on. 
FINNED HEAT SINK (10D) 4 for K. P. V P. 3/-. 
LONG ARM - TOGGLE SWITCHES' ex eqpt. 
SPOT 13/6 doz. DPDT 22/6 doz. DPST 17/- doz. 
P. & P. ALL TYPES 2/- doz. 
TRANSISTOR COOLERS TO5 7/6 doz, TO3 
18/- doz. P. & P. 9d. 
OVERLOAD CUT OUTS. Panel mounting in the 
following values ... 5/- each 1, 1i, 2, 3, 4, 5,-7, 
8 amp. 
MINIATURE GLASS NEONS. 12/6 doz. 
NEW MIXED DISC CERAMICS. 150 for 10/-. 
P. & P. 1/-. 
LARGE CAPACITY ELECTROLYTICS 
41in., 2in. diem. Screw terminals. All at 6/- each+ 
1/6 each P. & P. 
1,500mF, 150V d.c. wkg; 4,000mF, 72V d.c. wkg; 
5,000mF, 55V d.c. wkg; 6,300mF, 72V d.c. wkg; 
16,000mF, 25V d.c. wkg; 25,000mF, 12V d.c.wkg. 

KEYTRONICS, 52 Earls Court Road, 
London, W.8. Mail order only. 

SEMICONDUCTOR BARGAINS 
18130 2/6 AF117 5/- BYZ10 9/- 
18132 2/6 ASZ21 4/6 BYZ11 7/6 
2N696 5/- ASY26 4/6 BYZ12 6/- 
2E697 5/- A8Y27 8/8 BYZ13 5/- 
2N706 3/- ASY28 8/8 NKT261 4/6 
2N706A 3/- BC107 3/6 NKT262 4/8 
2X1302 4/6 BC108 8/6 NKT264 4/6 
2X1304 5/6 BC109 3/6 NKT405 15/- 
2N1302 5/8 BCY34. 4/8 NKT713 5/6 
2N2220 5/- BCY70 6/6 NKT781 6/- 
2N2369A 8/- BCY71 10/8 OC23 8/- 
2N2905 8/- BCY72 6/8 OC28 7/6 
2N2905A 8/- BFX13 6/6 OC35 7/6 
2N2926 3/6 BFX29 15/- 0C36 7/6 
2X3053 7/6 BFX84 8/- 0044 7/6 
2X3055 19/6 BFX85 10/- 0C45 2/6 
2X3702 4/- BFX86 8/- 0071 2/6 
2N3704 4/6 BFY50 5/6 0072 2/6 
2N3705 4/8 BFY51 4/6 0075 3/- 2N3706 4/8 BFY52 5/6 OC81 4/- 
2N3707 4/- BSX19 5/6 0C170 6/- 2N3819 10/- BSY26 4/- 00171 8/- 6/- BSY27 4/- 00200 5/6 5/- BSY28 4/- 00201 5/6 5/- ' BSY29 4/8 00202 8/6 5/- B8Y38 4/8 

OCP71 8/6 4/- BSY39 4/6 
8/- B8Y40 4/6 OAR 1/6 

AD149 81- BSY95A 4/- 0A91 1/6 
AF114 5/- BY100 4/6 0A202 2/- 
A. MARSHALL-Ef SON (LONDON) LTD. 
28 Cricklewood Broadway, London NW.2 

Telephone: 01-452 0161 

ACY17 
ACY18 
ACY19 
ACY20 
AD140 

WHARFEDALE UNIT 3. This amazing 
Hi-Fi Speaker Kit complete with ready - 
to -assemble Cabinet to Wharfedale speci- 
fications. Send stamp for details to: 

EATON AUDIO FITMENT 
Dept. W. 

Leopold Street, Long Eaton, Nottingham. 

MONITOR 74, 17/6, Indicator 95, 17/6., car- 
riage 12/6 each. Monitor 100, 30/-, carriage £1. 
All with tubes etc., waveform generators type 51, 
mains operated, 30/-, carriage £1. S.A.E. for 
list. NOYCE, High Laws, Silloth, Cumberland. 

ELECTRO ALOE 
RAPID MAIL ORDER SERVICE 

MINI TRANSISTORS 
MIGHTY SPECIFICATIONS 

2X4285 PNP hFE 35-150 at 10 S fT 731 -Hz min. 
2X4286 NPN 30V hFE over 100 at 10 µA to 1mA fT 

280MHz typical. 
2X4289 PNP 60V hFE over 100 at 100µA to 1mA fT 

170MHz typical. 
2N4291 PNP 40V hFE over 100 at 100mA, comple- 

mentary driver/output. 
2N3794 NPN 40V hFE over 100 at 100MA, comple- 

mentary driver/output. 
2X4292 NPN 30V UHF, N.F. 6dB max at 1001111. 

fT 570MHz typical. 
B5001 Power, 14-3W at 100°C base temp. Insulated 

base. T066 size. 35V, hFE over 100 at 0.5A. 

Prices 2N4285 to 2N4292, 2N3794, 8/3d; B5001 13/6. 

RECTIFIERS: 100V PIV IA type TS1, 2/-; 400V 
PIV gA type TS4, 2/9. 850V PIV to type BY238, 
3/9; 1000V PIV 1.5A type 1X5054, 3/11. 

FOR F URTHER DATA on the above semiconductors 
and many others, see our catalogue, price 11- only, 
post free. 

BRAND NEW TRANSISTORS for immediate delivery 

2N1302 4/- 2N3704 4/- BFY51 5/- 
2271303 4/- 2E3705 3/8 BSX20 4/6 
2271304 4/- 2X3819 10/- MPF105 8/- 
2N1305 4/- ACY22 8/3 NKT403 14/10 
2272646 12/11 ACY40 3/6 NKT405 15/- 
2N292611 2/3 AD161 8/- 0A47 1/9 
2N2926o 2/6 AD162 8/- 0A90 1/3 
2N2926y 2/9 AOY28 6/6 0A91 1/3 
2N2926g 3/- BC147 4/9 0A95 1/3 
2213053 5/6 BC148 3/9 0A99 3/- 
2X3055 18/6 BC149 4/9 D29A4 7/- 
2N3391A 5/6 BFX85 8/3 B0107 2/9 
2X3702 4/- BFX88 7/9 BC108 2/6 
2N3703 3/9 BFY50 5/3 BC109 2/9 

* SUPER QUALITY NEW RESISTORS 
Carbon film high stab, low noise: 
IW 10 % I O to 3.30, 1/10 doz.,14/6 per 100. 
IW 5% 3.912 to 1MO, 1/10 doz.,14/6 per 100. 

¡W 5 % 4.7 S2 to 103112 2/2 doz.,17/ I per 100. 
1W 10% 4.712 to 10M St 4d each, 3/3 doz., 25/10 per 
100. 
1/6 less per 100 if ordered in complete 100's of one 
ohmic value. Please state resistance values required. 

* QUALITY CARBON SKELETON PRE-SETS: 
10012, 2500, 50012, 1K12, 21112. 2.5K12, 51112, 
10KO, 20K12. 25K O, 50K12, 100KO, 200K12, 
250KO, 500KO,1M12, 2M12,2.5M12,5MO,. 102,112. 
Available in horizontal or vertical mounting, 1/- each. 

EVERYTHING BRAND NEW . NO `SURPLUS' 
SEND 11- for our catalogue containing data ore 200 
up-to-date semiconductors available frost stock, as 
well as many other components, also transistor equiva- 
lents table. Invaluable to every serious experimenter 
and designer. Everything at best possible prices. 

* COMPONENT DISCOUNTS: 10% over £3, 
15% over £10. 

Post and Packing: 1/- under £1, free over £1. 

Stores Telephone No. EGHAM 5533 

ELECTROVALUE pW;1 

6 MANSFIELD PLACE, ASCOT, BERKSHIRE 

SPECIALISTS IN READY TO ASSEMBLE 
Speaker Enclosures from bookshelf to the 
larger 3 speaker system models. Satisfaction 
assured. Send S.A.E. for details. EATON 
AUDIO FITMENTS, Dept. WI, Leopold 
Street, Long Eaton, Nottingham. 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051-263-7829. 

MICROMINIATURE MICROPHONES 
Sensitive dynamic type. Will pick- 
up rustle of newspaper from 30 feet. 
Size 9 mm. X 9 mm. X 3.5 mm. 
Impedance 1 KS). 

ONLY 28/6 

- 
Post free-C.W.O. 

MICRO DATA SYSTEMS 
30 BAKER ST., LONDON, W,1 

SHOWN 
FULL 
SIZE 
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RECEIVERS & COMPONENTS 
(continued) 

TRANS/RECEIVER TWO TWO 
This is one of the latest releases by the govt. of an ex- 
tremely recent B/T set covering 2-Side/s in two switched 
bands, containing 13 valves (3 EL32s in TX output) 
which can be used for more CW or RIT. Also has netting 
trimmer, BFO, RF and AF controls, switched meter for 
checking all parts of set, size 17 x 8 x 12 in. Power re- 
quired LT 12V D.C., HT 325V D.C. Supplied brand new 
and boxed with headphones and mike also two spare 
valves and circuit of set. Few only at 25.10.0, Carr. 30/ - 
New plug in power supply made by us for either 12V D.C. 
input 28.10.0 or 200/250V A.C. 28.17.6. 

V.H.F. TRANS/RECEIVER 
THIS IS THE AFV VERSION WHICH CONTAINS A 
SQUELCH CIRCUIT USING 3 MORE VALVES MAKING 
A TOTAL OF 18. EVERYTHING ELSE AS BELOW. 
This is a modern,_ 
self contained 
tunable V.H.F.:.`.: < .. 

low powered ire -i' 
quency modu 
lated trans/re- 
ceiver for R.T. 
communication 
up to 8-10 miles... 
Made for the ..:' 
Ministry of Sup- 
ply at an ex- ' 
tremely high coat 
by well-known 
British makers, ); 
using 15 midget 
B.G. 7 valves, 
receiver incor- (.:'`, 

porating 
amplifier. Double 
euperhet and A.F.C. Slow motion tuning with the dial 
calibrated in 41 channels each 200 kc/a apart. The fre- 
quency covered is 39 me/s-48 me/s. Also has built-in 
Crystal calibrator which gives pips to coincide with marks 
on the tuning dial. Power required L.T. 41 volts, H.T. 
150 volts, tapped at 90 volts for receiver. Every set 
supplied complete with valves and crystals. New in 
carton, complete with adjustable whip aerial, and circuit. 
Price 24.10.0, carriage 10s. 

JOHN'S RADIO 
OLD CO-OP, WHITEHALL ROAD, DRIGHLINGTON, 
BRADFORD. Tel: DRIGHLINGTON 2732 

RECEIVERS & COMPONENTS 
(continued) 

BARGAIN PARCELS of new surplus Elec- 
tronic Components 3/-, 5/-, 10/-, post free. 
DOLPHIN ELECTRONICS, 5 Pooles. Way, 
Briar Close, Bumtwood, nr. Lichfield. 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, 4-20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

PLEASE 

MENTION 
PRACTI CAL 

WIRELESS 
WHEN REPLYING 

TO 

ADVERTISEMENTS 

EDUCATIONAL 
(continued) 

LEC 

RADIO AND TELEVISION SERVICING 
RADAR THEORY AND MAINTENANCE 
TELECOMMUNICATIONS 
This private College provides efficient theoretical and practical training in 
the above subjects.'One-year day courses are available for beginners and 
shortened courses for men who have had previous training. 
Write for details to: 
The Secretary, London Electronics College, 20 Penywern Road, 
Earls Court London, S.W.5. Tel. 01-373-8721 

SITUATIONS VACANT 
(continued) 

RADIO OPERATORS, PREFERABLY WITH PMG2 CERTI- 
FICATE, REQUIRED IMMEDIATELY FOR DUTY ON 
METEOROLOGICAL OFFICE OCEAN WEATHER SHIPS. 

Salary Scale £871-£1,353 per annum according to age, 
plus £157 overtime allowance. Free food and accommodation 
provided on board ship. Applicants must be natural born 
British Subjects. Full details from Shore Captain, Ocean 
Weather Ship Base, Great Harbour, Greenock. Telephone: 
Greenock 24291. - 

PADGETTS RADIO STORE 
OLD TOWN HALL, 

LIVERSEDGE, YORKS. 
Telephone: Cleokbeaton 2868 

SPECIAL OFFER OF TV SETS 
dust off Rental. 12 Channels. 

Bush TV 85, 28.0.0. 
Sets tested with good tubes, cabinets fair, could do 
with cleaning out. 
Carriage 41. Passenger train double rate. 

NEW BOXED REBUILT TV TUBES 
Type MW43/69. Top grade, not a second. 12 months 
guarantee, 47/-. Carriage 12/-. 
New TV Tubes with slight glass fault. All types 19in. 
and 17ín., 50/-. Carriage 12/.. 12 months guarantee. 
Reclaimed TV Tubes with six months guarantee. 17ín. 
type AW43/88, AW43/80, 40/-, MW43/69, 30/-. 14fn. 
types 17/-. All tubes 12/- carriage. 
Speakers Removed from TV Sets. All PM and 3 ohms. 
8in. round and 8 x Sin., 6/6. Poet and Packing 3/6. 
6M. round 3/-. P/p 3/-. 6 for 24/-, post paid. 6 x 
31-. Post and packing 8/-. 6 for 24/-, post paid. 7 x 4in., 
5/-, P/p 3/-. 6 for 84/-, post paid. Sin. round, 8/-, P/p 
3/-. 6 for 24/-, post paid. Slot speakers 8 x 2tin., 5/-, 
P/p 3/-. 6 for 80/-, post paid. 
Special Sale of ea-W.D. Gear. R.A.F. Tube Unit, Type 
266, just like the 62A Unit. Fitted with VCR97 Tube. 
Mu -metal screen, full of EF50 valves, complete with 
outer case. Grade 1, 27/-, Grade II, 22/ Both unite 10/ - 
carriage each. 
Bush TV 53. 14in. 12 -Channel tested, with good tube, 
cabinets fair, £5.0.0, carriage 15/-, passenger train double 
rate. 
Untested Pye, K.B., R.D.G., Ekeo 171n. TV Sets. Bush 
17in. TV Sets 50/- each, carriage 15/-. Passenger train 
double rate. 
VCR97 Tube complete with mu -metal screen 10/-, p. & p. 
5/-. 
Top Grade Mylar Tapes, lin. Standard, 11/6, lin. Long 
Play, 14/-, 7fn. Double Play, 19/6, Sin. Standard 7/9. 
5in. Lung Play, 10/-, plus post on any tape 1/6. 

VALVE LIST 
Ea. Equipment. 8 months' guarantee 

Single Valves Post 7d., over 3 Valves p. & p. paid. 
1OFI, EF80, EB91, ECL80, EF50, P182, PZ30, 20P3. 
All at 10/- per dozen, post paid. 
ARP12 1/6 PL81 4/- 6U4 5/- 
EB91 
EF85 
EBF80 
ECC81 
ECC82 
ECC83 
ECL80 
EF50 
EF80 
EF91 
EY51 

9d. 
3/- 

8/- 
3/- 

1/6 
11- 
1/6 

2/6 

PY33 
PY81 
PY82 
PZ30 
R19 
1725 
U191 
11281 
U282 
11301 

5/- 
1/6 
1/6 
5/- 
5/- 

5/- 
5/- 
5/- 
5)- 

6V6 
6P28 
1002 
10P13 
185BT 

20- LL1 

26P1 
20P3 
20P4 

1/9 
51- 
51- 
2/6 
8/6 
3/- 
5/- 
5/- 
2/6 
8/8 

EY88 U329 5/- 3OPL1 5)- 
KT36 5f- U251 5/- 30P4 51- 
PCC84 2/- F801 8/6 30P12 5/- 
PCF80 2/- 6E8 _ 11S 30E5 

5/- PCL82 4/-. 6BW7 2/6 30FL1 
PCL83 5/- - 6K7 1/9 6/30L2 5/- 
PL36 5/- 6K25 5/- 50CD6 81- 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

IR5 4/9 DL96 616 EY88 6/- PL504 12/6 
IS5 4/8 DY86 516 EZ80 8/9 PY32 9/6 
1T4 2/9 DY87 5/6 EZ81 4/6 PY88 9/6 
3S4 5/9 EABC80 5/9 KT61 8/3 PY81 5/- 
3V4 5/6 EBC41 6/9 N78 14/6 PY82 4/9 
5Z4G 6/6 EBF80 5/9 PABC80 71- P183 5/3 
6AQ5 4/6 EBF89 519 PC86 9/8 PY88 6/- 
6L18 6/- ECC81 3/9 PC88 9/3 PY800 8/8 
12K8GT 7/- ECC82 4/8 PC97 7/9 PY801 618 
20F2 10/- ECC83 4/9 PC900 8/- R19 6/3 
30C18 8/9 ECC85 4/9 PCC84 5/9 U25 12/9 
30FL1 12/8 EC1135 5/6 PCC89 9/9 U26 11/9 
30P4 11/- ECH42 9/9 PCC189 9/8 11191 12/8 
30P19 11/- ECH81 5/3 PCF80- 813 UABC805/9 
30PL1 12/3 ECL80 6/8 'PCF82 5/9 UBC41 7/6 
CCH35 9/9 ECL82 818 PCF801 6/9 UBF89 6/8 
CL33 18/6 ECL83 8/9 PCF806 8/9 UCC84 7/9 
DAC32 6/9 ECL86 718 PCL82 6/6 UCC85 6/- 
DAF91 4/3 EF39 3/6 PCL83 8/9 UCF80 8/- 
DAF96 5/11 EF80 4/9 PCL84 7/- UCH42 9/6 
DF33. 7/8 EF85 5/- PCL85 8/- U01181 6/- 
DF91 2/9 EF86 6/3 PCL86 - 8/- UCL82 6/9 
DF96 5/11 EF89 4/9 PFL20012/- U0L63 -9/8 
DK32 6/9 EF183 5/9 PL36 9/8 UF41 9/6 
DK91 4/9 EF184 5/8 PL81 7/- UF89 5/11 
D1196 6/6 EL33 8/3 PL82. 5/9 UL41 8/9 
DL35 4/9 EL41 918 PL83 6/- UL84 5/9 
DL92 5/9 EL84 4/8. PL84 6/-. UY41 8/8 
DL94 5/6 EY51 6/9 PL500 12/- UY86 5/3 
Postage on 1 valve 9d. extra. On 2 va ves or more, 
postage 6d. per valve extra Any parcel Insured against 
damage in transit 6d. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 
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Train for tomorrow'sworld 
n Radio and Television 

at The Pembridge College 

of Electronics. 
The next full time 16 month College Diploma 
Course which givesa thorough fundamental 
training for radio and television engineers, 
starts on 1st January 1969. 

The Course includes theoretical and practical 
instruction on Colour Television receivers and is 
recognised by the Radio Trades Examination 
Board for the Radio and Television Servicing 
Certificate examinations. College Diplomas are 
awarded to successful students. 

The way to get ahead in this fast growing industry 
-an industry that gives you many far-reaching 
opportunities-is to enrol now with the world 
famous Pembridge College. Minimum entrance 
requirements: 'O' Level, Senior Cambridge or 
equivalent in Mathematics and English. 

To: The Pembridge College of Electronics 
(Dept. PW5),34a Hereford Road, London,W.2 

IPlease send, without obligation, details of the 
Full-time Course in Radio and Television. 

® 
NAME 

ADDRESS 

MODEL 15 

se,ecta 

MICRO 
SOLDERING 
INSTRUMENT 

k 
4i1DESIGN 

CENTRE 
LONDON 

EXTREME VERSATILITY 

Range of 8 interchangeable bits, 

from 3/64" (047") to 3/16", including 

new non -wearing PERMATIPS. 

ULTRA -SMALL SIZE 

Length 71". Weight 2 oz. 

Max. handle dia. 7/16". 

EXTRA -HIGH PERFORMANCE 

Heating time 90 secs. Max. bit temp. 

390°C. Loading 15 watts - equals 

normal 30/40 watt iron. 

ALL VOLTAGES 

The ADAMIN range includes five other 

models (5, 8, 12,18 and 24 watts), Ther- 

mal Strippers (PVC and PTFE) and a 

De -soldering Tool. Please ask for 

colour catalogue A/10. 

LIGHT SOLDERING 
DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, CR9 2LL 

Telephone 01-688 8589 and 4559 i1,111i 
RRR,. 



TRANSISTOR POWER OUTPUT STAGE on P.C. Board (with diagram). 551n. x tin. a 
15 -in. high. Tested and working. 0071, 0081D and 2 a 0081 and Heat Sinks. With 
O.P. Trans. for 35 ohm speaker. Requires 5K Pot, Speaker and 9v. supply. Price 27/6 Post paid. 5K Log Pot+Switch 4/-. 8iá. x 21in. 35 ohm. Speaker 16/6. 

11W MAINS GRAMOPHONE AMPLIFIERS. EZ80, ECL82, O.P. Transformer (3 ohm). 
Vol./On-off and Tone Control. Double wound mains transformer. 25 a 21in. x 25ín. separate but wired to chassis, 4in. x 25in. x 44ín. over valves, 65/ -post paid including 
654n. Speaker. (52/6 less speaker.) 

NEW F.M. TUNER. Range 87 to 107 MHz Attrac- 
tively finished metal container with cast front 
escutcheon. Case size 13in. x lin. x 35in. high. 
Mains transformer. Metal Rectifier and Valves 
ECC85, EF89, EF80, ECC82 as cathode follower. 
EM84 tuning indicator, 2 x AF117 and 2 diodes. 
A really fantastic performer. Price £17.17.0, tax 
paid and carr. paid or with Stereo Decoder. 
325. Terms available this item. 

2 x 4 WATT STEREO AMPLIFIER. Printed circuit. Separate power pack and separate 
control panel. Metal rectifier. ECC83 and 2-EL84. Negative feedback. Vol., base, 
treble each channel Muting switch and on/off. Printed circuit 45ín. x 4in., Power Pack 75 x 454n. x 35in. and control panel 4fn. x 5in., with output transformers for 
3 -ohm speakers on power pack. £5.10.0 (7/6 P. & P.). 

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS - 2 or 4 TRACK 
Chassis 12; x 55 a 45in. high. 
ront panel "gold" finish - 

125 x 45in. 200-250 A.C. 
Record/Playback amp. switch 
Off/On-Tone; Vol./Mie.; Vol./ 
Gram; Mic. Input; Gram. 
Input; Monitor; Speaker 
Socket Valves 6BR7; 12AX7; 
EM84; EL84; 6X4 Separate 
power pack, 2 Track £8.19.6; 
4 Track 310.4.6 (6/- post each). 
Rexine covered cabinet (tan) 
151 x 17 x 95in. high with 
sloping front for amp; com- 
plete with two tweeter 

speakers, and special adapting brackets for Magnavox Deck 85/- (8/- Barr.) 3 speed 
Magnavox 4 track tape deck, Type 363. £16.10.0, earr. paid. 2 x 2 Stereo deck £20. 

"SUPER SIX" L,W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set parts £4.2.6 (5/- post). PP6 batt. 2/9 extra. Instructions and list 2/- (free with kit), 
Superhet; ferrite rod; wooden cab. 955 x 75 a Sin. Celestion 45in. speaker, 6 transistors. 
diode, etc. 

SPEAKERS IN CABINETS. 20 x 15 x 65in. Finished Vynair and Rexine, various. 
colours. With E.M.I. 13 a Bin. 3 or 15 ohm speaker 90/-; with 12ín. Elac 15 -ohm 
15W speaker. 68.10.0 (post 10/- on either). Top quality speakers 6 x 4in. (3 or 15 ohm), 
14/8; 5in. (3 -ohm), 12/6; 451n. (3 or 10 ohm), 12/68.; 7 x Sein. (3 ohm), 16/6.13 x 8in. 
(3 or 15 ohm) 41/- (post 3/6) all others post 1/6 each. 12in. heavy duty Mac Loud- speaker 15 ohm, 20 watt, £6.6.0, Carr. paid. 

8 W. PEAK PUSH-PULL OUTPUT AM- 
PLIFIER, 200-250 Volts A.C. EZ80, ECC83, 
2-EL84, Bass, treble, vol/on-off, £7.17.6'_Ií: 
(post paid). Size 12 x 35 x 5in. high. Forst". 

Record Player, Radio Tuner, etc. 

RADIOGRAM CHASSIS unused but very slightly tarnished. Size 131 x 55- x 7in. 
Dial 13 x 4in. gold and brown. Controle beneath dial, Tone, Volume/on/off, MW/LW/ 
Gram Tuning. Ferrite rod aerial. Valves ÚY85 rect., UCL82, UBF89, 1101181. 
Limited quantity. £7.7.0, carr. paid. 

EX GOVERNMENT AVO METER, Model 7. Excellent condition, fully checked, with leather carrying case. List price new over £29. Our price £18. Carr. paid. 

CLEAR PLASTIC PANEL METERS D.C. Type KA/38C. 14in. sq. 50 mieroA 30/-. 
500 rnicroA 27/8; 1mA (S -meter) 27/6; 5mA 27/6; 100mA 25/-; 300V 27/6. Post 1/6d. 

6 PUSH-BUTTON STEREOGRAM CHASSIS 
.; S.W.1; S.W.2; V.H.F.; 

Gram: Stereo Gram Two 
separate channels for Stereo- 
gram with balance control. 
Also operates with two 
speakers on Radio. Chassis 
size: 15 x 7 x 65in. high. Dial 
silver and black 15 x 31n.190 - 
550M; 18-5131; 60-187M; 

' VHF 86-100 Mc/e. Valves: 
ECC85, ECH81, EF89, 2x 
ECL86, EM84 and Rect. 
Price £19.19.0, carr. paid or 
£6.13.0 deposit and 5 monthly 
payments of 56/6. Total H.P. 
price £20.15.6. With Stereo 
Decoder fitted £7.10.0 extra. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 miss. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON. CATALOGUE 6d. 

ALL ITEMS FULLY BUILT UNLESS OTHERWISE STATED 
1/- in the £ discount on orders over £10. 

4 -STATION INTERCOM --= ---- - 

f7/15/0 
Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 master and 
8 Sube), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On/off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 7/6. 

WIRE -LESS INTERCOM 
No batteries -no wires. Just plug in the mains for 
instant two-way, loud and clear communication. 
On/off switch and volume control. Price 12 gns. 
P. & P. 9/6 extra. 

INTERCOM/BABY ALARM 

Same as 4 -Station Intercom for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/6. P. & P. 4/6. 

T onsistorTELEGHONEAMVI lE/ER 
opy. 
59/6 

Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 2J6 extra. P. & P. 
3/6. Full price refunded if not satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES (P/W12). 
169 KENSINGTON HIGH STREET, LONDON, W.S. 

\ IT'S A MUST 
OUR 
CATALOGUE 
JOIN THE 
THOUSANDS 

OF SATISFIED CUSTOMERS 
SEND NOW FOR 

ALPHA. 

OUR NEW 1968/69 
illustrated catalogue 
NOW AVAILABLE 
(send 21- in stamps for your copy) 

Catalogue contains prices and de- 
tails of Amplifiers - Hi-Fi Tuners - 
Loudspeakers - Pick-ups - Playing 
Decks - Microphones -Test Meters - 
Hand Tools - Valves - Soldering 
Irons - Tape Recording Accessories 
etc. 

OFFICIAL SUPPLIERS TO MANY 
EDUCATION AUTHORITIES AND 
RESEARCH ESTABLISHMENTS 

Usual Educational Discounts 

ALPHARADIOSUPPLYCO 
103 Leeds Terrace, Leeds 7. Tel: 25187 

jfNgU#/rSSoo 
all types of 

TRANSISTOR EQUIPMENT 
The ideal, economical and sate way of running Tran- 
sistor Radios, Record Players, Tape Recorders, Ampli- 
fiers etc. from A.C. Mains. All units are completely 
isolated from mains by double wound transformer 
ensuring 100% safety. 

PLUS -3 
MAINS UNIT 
Provides three separate 
switched output voltages 
6v., 75v. and 9v. DC. At- 
tractive case with indica- 
tor light, mains lead 
output socket, plug and lead. 
Size 4Sx3Sx 25 in. 57 6 P.&P.2/6 
(Extra lead with DIN plug for Cassette Recorders 7/6) 

POWER PLUS 
MAINS UNIT 
for Cassette Tape Recor- 
ders using 75v, Complete 
with DIN plug for recorder 
power socket. Can also be 
supplied for a 6 -volt out- 
put complete with suit- 
able pfug. (Please state 

45/C 
make, model and voltage 

- P. & P. 2/6 required,) 

MAINS UNIT for FI -CORD 202A 
TAPE RECORDER P. & P. 5/, 

MAJOR POWER PLUS 
MAINS UNITS 
For single outputs, 9v, 6v, 39/6. P. & P.2/6. 
For two separate outputs, 9v + 9v, 
6v + 6v. 42/6. P. & P.2/6. 
(P/ease state outputs required). 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E,17 

£4.15.0 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641/2/3 

Z ft . I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to the Head Mee 

When sending cash with order, please include 2/6 in E for postage and handling 

MINIMUM CHARGE 2/-. No C.O.D. orders accepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 8403 
Open all day Saturday 

0A2 6/- 6AG7 6/9 6BQ7A 71- 6K25 151- 
0A3 8/6 6AH6 10/- 613R7 16/- 6L1 12/- 
OB2 6/- 6A35 9/- 6BR8 12/6 6L6GT 8/8 
OB3 9/- 6A58 5/8 6B87 25/- 6L7 6/- 
003 8/6 6AK5 5/- 6BW6 13/6 6L12 5/- 
OD3 - 6/- 6AK6 11/0 6BW7 12/- 6L18 6/- 
0E10 11/- 6AL6 3/- 6BZ6 6/- 6LD20 5/6 
IAX2 12/- 6AL7GT 6BZ7 10/- 6N7GT 6/6 
1B3GT 7/-- 12/- 604 5/6 6P1 11/6 
1C5GT 5/- 6AM4 22/- 6C5GT 6/6 6P25 13/- 
1G4GT 8/- 6AM5 5/- 6C6 4/- 6P28 121- 
1H5GT 71- 6.A316 41- 6080 71- 6Q7 7/- 
1L4 31- 6A318 8/- 6C9 17/3 68A7 71- 
1115 8/- 6AN8 10/- 6CB6 5/- 65G7 6/- 
104 51- 6AQ5 6/- 6CD6GA 60117 4/6 
185 4/6 6AQ6 10/- 221- 6557 7/- 
1T4 4/- 6AR5 61- 6007 ` 8/- 68L701 6/- 
11,4 6/- 6AR6 6/- 60116 111- 68N7GT 516 
11.15 8/6 6A85 6/8 601.6 9/- 68Q7 71- 
1V2 9/- 6A86 7/- 6CL8 151- 60117 71-- 

1X2B 71- 6A87G 15/- 60U6 121- 6887 3/- 
1Z2 25/- 8AT6 4/6 60W4 12/- 6T8 e/- 
2C26A 8/- 6AU4GTA BCY5 71- 6U4GT 12/- 
2C40 8/- 9/- 6D3 7/6 6118 6/- 
2051 8/- 6AU6 5/- 6D4 17/6 6V6GT 61- 
2CW4 121- 6AU8 10/- 6DC6 13/6 6X4 4/6 
2D21 6/- 6AV5GTA BDK6 8/- 6X5GT 5/- 
2E26 27/6 12/- 6DQ6B 11/- 6X8 111- 
2X2 51- 6AV6 5/8 61)84 15/- 6Y6G 11/8 
3A3 11/- 6AW8A11/- 6DT6 8/- 705 13/6 
3A4 4/- 6AX4GTB 6EA8 11/- 7Y4 9- 
3B28 40/- 8/- 6EW6 12/- 7Z4 7/6 
3Q4 7/ß 
384 61- 

6AX5GT 
12/6 

6F6GB 6/6 
6F7 9(- 

9BW6 7/- 
9D2 3/6 

3V4 6/6 6AX7 10/- 6E11 6/- 9D7 91- 
SANS 11/- 6B40 15/- 6E13 6/6 1001 131- 
5R4GY 10/- 6B8G 218 6E14 121- 10C2 101- 
5114G 5/6 6BA6 4/- 6E15 11/- 10D2 8/- 
5U4GB 7/- 6BA7 15/- 6E17 9/- 10E1 18/- 
5U8 8/- 0305 3/6 6E18 7(6 10E9 10/- 
5Y3GT 5/6 6BE6 416 6F23 15/- 10E18 7/6 
5Z3 8/- 6BF6 9/- 6E24 1N - lOLl 7/6 
5Z4G 7/- 6BF7 121- 6F25 14/- 1OLD11 10/- 
5Z4GT 7/8 6B060 111- 6E28 13/- 10P13 12/- 
6/30L2 141- 613H6 8/- 60118 11/- 10P14 181- 
6ASG 5/6 61356 8/- 6GK6 12/- 12A06 7/- 
6AB4 6/6 6BK4 20/- 6GW6 11/- 12AD6 6/- 
8AB7 4/- 6BK7A 91- 654 12AL5 7/ 
6AC5GT 6BL7GTA 655GT 5/6 2AQ5 7/s 

12/- 111- 656 . 3/6 12AT6 4/6 
6AC7 4/- 6BN6 7/6 657 8/- 12AT7 e/- 
6AD4 15/- 6BN8 8/- 6K6GT 9/- 12AU6 5/- 
6AF4A 9/- 6BQ6GTB 6K7G 2/6 12AU7 5/9 
6AG5 8(- 121- 6K23 9/- 12AV6 5/6 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 

12AX7 5/6 30015 14/- 90CG 251- DL68 13/- 
12B4A 9/6 30017 15/- 900V 25/- DL96 - 7/- 
12BA6 6/- 30018 14/- 150E2 11/- DM70 6/- 
12BA7 6/- 3005 18/- 150E3 10/- DM160- 8/- 
12BE6 6/- 3oFL1 15/- 807 9/- DY86 6/- 
12BH7 6/- 30FL12 17/6 811A 80/- DY87 6/8 
12BT6 4/6 30FL13 8/- 812A 60/- DY802 9/- 
12BY7 10/- 30FL14 14/6 813 75/- E88CC 12/6 
12DQ7 10/- 3OL1 ó/- 837 15/- E180F 17/6 
12E1 20/- 30L15 16/- 866A 14/- EAF8o110/- 
12E14 52/6 30L17 16/- 884 1/8 EABC80 6/- 
12K5 101- 30P12 15/- 1805 EBC33 8(- 
12K8 8/- 30P19 14/- 5670 10/- EBC41 8/6 
12Q7GT 5/6 30PL1 15/- 5751 11/- EBC81 6/- 
128A7GT8/- 30PL1317/6 5763 12/- EBFSO 7/6 
12SC7 4/6 3oPL1417/- 5840 20/- EBF83 8/- 
128G7 6/- 35A5 10/- 6886 40/- EBF89 8/- 
128K7 6/6 35B5 12/- 6080 $7/6 EBL1 12/- 
12507 7/8 3505 616 6146 27/6 EBL31 24/- 
13D3 5/9 35D5 12/- 6197 201- EC034 8/- 
19AQ5 8/- 35L8GT ß1- 6360 25/- ECC40 10/- 
20CV 82/8 35W4 4/6 6939 40/- ECC70 17/- 
20D1 91- 3523 10/- 7360 30/- ECC81 e/- 
20L1 18/- 35Z4G 4/- 7551 30/- ECC82 5/9 
20P1 10/- 35Z5GT 61- 7581 22/6 ECC83 5/6 
20P3 12/- 50A5 12/- 7586 22/6 E0084 5/6 
20P4 191- 50B5 12(- 7591A 20/- ECC85 5/- 
20P5 19/- 5005 8/- 7895 22/6 ECC86 8/- 
25BQ6GTB 50L6GT 7/6 AZ31 9/- ECC88 7/6 

- 12/- 53KÚ 13/6 CCH35 9(- ECC89 111- 
25C5 9/- 7501 8/- CY31 7/- E0091 3/6 
250116 12/- 80 DAF96 7/- ECC807 14/- 
25LBGT 6/6 
25Z4G 61- 
25Z5 8/- 

83A1 12/6 
85A2 7/6 
ß5A3 7/6 

DF96 7/- 
D1181 10/- 
1311101 9/- 

ECF80 6/6 
ECF82 6/6 
ECF83 14/- 

25Z6GT11/- 90AG 46/- DK92 8/8 ECF86 9/6 
30A5 7/- 9001 12/- DK96 7/6 ECF80482/- 

ECH35 11/- 
ECH42 10/- 
ECH81 513 
ECH83. 81- 
E01184 9/- 
ECL80 7/- 
ECL81 7/6 
ECL82 6/- 
ECL83 10/- 
ECL84 10/- 
ECL85 10/6 
ECL86 8/- 
ECLL800 

ELL80 151- 
E3134 151- 
E3171 12/6 
EM80 7/- 
E3181 7/6 
EM84 7/- 
EM87 10/- 
EN32 30/- 
EN91 - 8/- 
EY51 7/- 
EY80 8/8 
EY81 7/- 
EY83 10/- 

PCF80014/- 
PCF801 9/- 
PCF802 8/- 
PCF80514/- 
PCF80612/- 
PCF80814/6 
PCL80 15/- 
PCL81-- 9/- 
PCL82 7/- 
PCL83 9/6 
PCL84 8/- 
PCL85 8/6 
PCL86 8/6 

U25 14/6 
U26 14/6 
U31 8/- 
U33 mg - 
1376 4/- 
1181 10/- 
11281 8/- 
17282 8/- 
U301 11/8 
U403 8/- 
11404 5/- 
UABC80 6/- 
UAF42 9/6 

20/- EY84 9/8 PCL88 17/- UBC41 .8/6 
EF9 8/- 
EF37A 8/- 
EF39 8/- 
EF40 9/- 
EF41 9/- 
EF42 18/- 
EF54 10/- 

EY86 6/6 
EY87 8/- 
EY88 8/- 
EZ40 ,7/6 
EZ41 8/6 
EZ80 5/- 
EZ81 5/- 

PCL80017/8 
PCL801 15/- 
PEN45 6/6 
PEN45DD 

12/- 
PEN383 9/- 
PEN384 91- 

UBC81 8/6 
UBF80 6/6 
UBF89 7/- 
UBL1 8/6 
UC92 6/- 
UCC85 7/- 
UCF80 9/6 

EF55 12/- GZ32 9/6 PEN453DD UCH21 9/6 
EF80 4/6 GZ33 13/6 10/- UCH42 9/8 
EF83 9/6 GZ34 10/- PF86 10/- 1101181 618 
EF85 8/6 HL42DD PF818 14/- UCL81 101- 
EF86 8/- PFL200 UCL82 7/- 
EF89 5/- KT66 20/- PL33 8/- UCL83 8/8 
EF91 41- KISS 29/- PL36 10/- UF9 10/- 
EF92 7/6 
EE93 4/- 
EF94 5/- 
EF96 5/- 
EF96 8/6 
EF183 6/- 
EF184 6/6 
EF804 20/- 
E1190 7/- 

21H4 7/- 
3/H41 9/- 
ML4 8/- 
MBPENT 

10/- 
N78 19/- 
PABC80 7/6 
PC86 111- 
2086 11/- 

PL38 18/- 
PL81 7/8 
PL83 8/- 
PL83 7/- 
PL84 6/6 
PL5Q0 18/6 
PL504 15/- 
PY31 5/- 
PY32 10/- 
PY80 5/8 

11E41 9/9 
UF42 10/- 
11E43 10/- 
UF80 7/- 
UF85 7/8 
UF89 7/- 
UL41 9/6 
ULM 6/6 
1)M4 10/- 
U3184 7/- 

EK90 4/6 PC95 7/6 PY81 5/8 UU8 71- 
EL34 9/6 PC97 8/- PY82 5/- UU9 7/8 
EL36 8/6 PC900 8/9 PY83 8/8 UY21 9/6 
EL41 9/6 P0084 6/- PY88 7/6 UY41 7/- 
EL42 10/- PCC85 7/6 PY800 9/- UY82 9/6 
EL81 9/- PCC88 11/- PY801 9/- 1)Y85 6/- 
EL82 8/- PCC89 9/6 QU37 27/- V1339 9/- 
EL83 716 
EL84 4/8 
EL86 8/- 
EL90 6/- 
EL95 5/- 
EL360 22/- 

PCC18910/- 
PCC80516/- 
PCC80616/- 
PCE80015/- 
PCF80 8/6 
PCF82 8/3 

8E41 5/6 
8P61 5/- 
TP22 10/- 
TT21 35/- 
TT22 35/- 

VÚ111 8/6 
VU133 8/- 
W76 71- 
W107 71- 
W729 10/- 

EL500 17/- PCF84 8/- 1.719 40/- X65 9/- 
E L821 10/- PCF86 8/6 1120 12/- Z759 25/- 
EL822 17/- PCF87 15/- 1J22 8/- Z803U 15/ - 

INTEGRATED CIRCUIT 
AMPLIFIERS 

RCA Type CA3020 
Integrated Circuit Audio Amplifier in TO5 encapsulation 
(size of a small transistor), equivalent to seven n -p -n 
silicon transistors, 3 diodes and 11 resistors. Power output. 
550mW. Total harmonic distortion 1%. Will operate on 
voltage from 3 to 9 volts. 30/ -plus 2/. p.p. 

10 -watts STUD MOUNTED 
ZENER DIODES 

4.7V, 3-1V, 5.6V, 6.2V, 6.8V, 7.5V, 8.2V, 9.1V, 11.0V, 
12.0V, 18.0V, 16.0V, 18.0V, 2.00V, 24.0V, 27.0V, 30.0V, 
33.OV, 36-0V, 43.0V, 47.0V-all at 6/6. 

SPECIAL OFFER OF SILICON RECTIFIERS 
1N5054: 1,000 p.i.v., 1.5 Amp. miniature wire ended 
epoxy encapsulated. 4/6 each 
(We apologise for misprint in the November issue where 
price seas shown as 3/6.) 
For orders of 12 or more. 3/6 each 

LOW and MEDIUM 
CURRENT THYRISTORS 

3/40, 400 p.i.v. 3 amp, stud mounted. Gate voltage 
3.0v. at 20mA max. 7/6 

BLUE. SPOT, 200 p.i.v. 5 amp, stud mounted. 
Gate voltage s -25v. at 120mA max 12/6 

GREEN SPOT, 400 p.i.v. 5 amp, stud mounted, 
Gate voltage 3.25v. at 120mA max 17/6 

HIGH CURRENT 
THYRISTORS 

CR80-021A, 80 amps, 25 p.i.v 83/- 
CR100-151A 30/- 
CR100-201A, 100 amps, 200 p.i.v. 85/- 
0R100 -215A, 100 amps, 250 p.i.v 40/- 
CR100-301A, 100 amps, 300 p i v 45/- 
CR100-351A, 100 amps, 350 p.i.v 50/- 
0R100 -401A, 100 amps, 400 p.i.v. 55/- 
CR100-5ó1A, 100 amps, 500 p.i.v. 75/ - 

AVALANCHE SILICON 
RECTIFIERS 

Type RA8508AF, 960 p.i.v. at 6 amps, max., stud 
mounted 10/6 

DRY REED INSERTS 
Glass dry reed inserts approx. }in. dia. x lin. long with 
axial leads. One "make" contact of 100mA capacity at 
50V. Can be operated by permanent magnet or 30-50 
Amp -turns relay coils. PRICE 181- per doz. post free. 

CURRENT PRODUCTION 
CATHODE RAY TUBES 

2AP1-2in. screen. EHT 500 to 1000V. Typical sen- 
sitivity at 500V. X-220mm/V; Y-260mm/V. Ú8M11 
Base. Overall length 71.M. 40/- 
3BP1-3in. screen. EHT 1500V. Typical sensitivity 
X-150mm/V; Y-200mm/V. B14A Base. 
Overall length 101in. - 55/- 
5CP1A=DG18.2-51n. screen, with P.D.A.; EHT 4000 
and 2000V. Typical sensitivity X-275mm/V; 
Y-325mm/V. B14A Base. Overall length 16/in. 100/ - 
All the above tubes have 6-3V heaters and are suitable 
for general oscilloscope to use. 

GERMANIUM POINT 
CONTACT DIODES 

CG4E =CV448 21-; 0A5 8/-; OAS 4/-; 0A7 4/-; 0A47 2/6; 
OA70 2/-; 0A79 2/3; 0A81 1/9; 0A85 1/6; 0A90 3/-; 
0A91 2/-; OA95 2/-. 

OUR NEW 1968/1969 
CATALOGUE 

IS NOW READY 
THE TECHNICAL INFORMATION SECTION HAS BEEN 
FURTHER EXPANDED TO INCLUDE MORE DETAILS 
OF SEMICONDUCTORS. PLEASE SEND S.A.E. (Quarto 
Size) FOR FREE CATALOGUE. - 

0016 
0023 
0024 
0025 
0026 
0028 
0029 
0035 
0036 
0C42 
0043 
0044 
0C45 
0058 
0070 
0071 
0072 
0073 
0075 
0076 
0077 

TRANSISTORS 
15/- 
12/0 

17/6 

12/8 
14/9 
11/3 
12/6 
5/- 
9/- 

3/6 
12/8 
41- 
3/6 
57/6 

6/- 
7/- 

00780 3/3 
0081 4/6 
OC81D 3/- 
0083 4/8 
0084 5/- 
00122 12/6 
00139 7/6 
00140 9/6 
00141 12/6 
00170 5/6 
00171 5/6 
00200 4/4 
00201 10/- 
00202 13/- 
00203 6/8 
00204 6/- 
00205 18/- 
00206 14/- 
AC107 10/- 

AC125 6/8 
AC126 5/- 
A0127 5/6 
AC128 4/6 
AC176 8/9 
ACY17 6/- 
ACY18 8/8 
ACY19 4/9 
ACY20 4/- 
ACY21 8/11 
ACY22 2/8 
AD140 16/- 
AD149 12/6 
AF102 15/6 
AF114 8/- 
AF115 6/- 
A1'116 5/6 
AF117 4/6 
AF118 10/- 
AF124 6/6 
AF125 6/- 
AF126 5/2 
AF127 5/8 
AF178 12/6 
AF186 11/- 
AFY19 22/8 
AFZ11 9/- 
AFZ12 10/- 
A8Y26 8/- 
A8Y28 6/6 
A8Y29 6/- 
ASY73 10/- 
A8Y74 15/- 
ASY77 71- 
ASZ16 14/9 
ASZ17 15/- 
A8Z18 15/- 
A8Z20 4/6 
A8Z21 819 
AUY10 20/- 

BC107 8/- 
BC108 4/- 
BCY30 7/- 
BCY31 5/- 
BCY33 5/- 
BCY34 5/- 
BCY39 5/- 
BCZ11 10/- 
BD121 18/- 
BD123 25/- 
BF167 8/6 
BF173 10/- 
BF184 7/6 
BF194 7/- 
BFY10 7/6 
BFY11 7/6 
BFY17 8/6 
BFY18 5/- 
BFY19 5/- 
BFY50 5/ - 
BEY -51 4/8 
BFY52 4/10 
BSY26 5/- 
BSY28 4/6 
BSY65 4/6 
B8Y95A 3/9 
GET103 4/- 
GET104 8/- 
GET113 8/9 
GET114 3/8 
GET115 

5110 
GET11610/- 
GET872 BI- 
GET875 B/- 
GET880 8/9 
JTX4A 6/6 
MAT1O1 8/- 
3L9.1120 7/6 
MAT121 8/- 

V30/30P 
801- 

2G309 5/- 
20371A 

orB 8/- 
20381 8/8 
2N169 10/- 
2N336A17/8 
2N410 3/8 
2N412 3/8 
2N444A 5/- 
2N525 9/- 
2E696 6/6 
2N697 6/6 
2N706 31- 
2N753 4/9 
2_\'113217/- 
251301 7/- 
2N1304 4/6 
2N175615/ - 
2N2068 20/- 
2N2147 14/9 
2N2369A4 6 
2N2926 5/6 
2N3053 3/10 
253703 8/10 
2N3707 4/- 
2N3709 3/5 
2:63819 121- 
2N3906 6/- 
28002 20/- 
28003 20/- 
28004 15/- 
28005 15/- 
28006 20/- 
28012 47/6 
28018 26/- 
28102 8/8 
28103 9/- 
28104 10/- 
28702 10/ - 

SETS OF TRANSISTORS 
Set for P.W. Calibrated Oscillator: 

7 00170 (similar to NKT675) and 1 0A200 

Set for P.W. PYRAMID TUNER: 
1 0044; 2 0045; 1 0A81 

All post paid. 

35/- 

18/- 
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PRACTICAL ¡,j 
WIRELESS 

The following blueprints are available from stock. Descriptive text is not available but the date of 
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps 
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier . . 

The PW Signal Generator e } (Oct. 1962) 5/ - Transistor Radio Mains Unit 
7 Mc/s Transceiver :: } (June 1964) 5/ - 

The Berkeley Loudspeaker Enclo- 
The Citizen (December 1961) .. 5/ - 

sure . . . . (Dec. 1962) 5/ - 
The Luxembourg Tuner .. The Mini -amp (November 1961) 5/ - 

The PW Britannic Two 
The Beginner's Short Wave Superhet (Dec. 1964) 5/ - 

The PW Mercury Six (May 1962) 6/- 
The Empire 7 Three -band Receiver (May 1965) .. 5/ - 

Beginner's Short Wave Two 
S.W. Listener's Guide .. (Nov. 1963) 5/- Electronic Hawaiian Guitar (June 1965) .. 5/ - 

Progressive SW Superhet (February 1966) 5/ - 
The Celeste 7 -transistor Portable 
Radio .. (June 1963) 5/ - Beginner's 5 -Band Receiver 
The Spinette Record Player Home Intercom Unit . . 

} (Dec. 1966) 5/ - 

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN * THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL * 
RADIO, TV OR AUDIO EQUIPMENT. 

PRACTI CAL 
WIRELESS query service 

Before using the query service it is important to read the following notes: 

The PW Query Service is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 
to standard text books. In order to prevent unnecessary 
disappointment, prospective users of the service should 
note that: 

(a) We cannot undertake to design equipment or to 
supply wiring diagrams or circuits, to individual require- 
ments. 

(b) We cannot undertake to supply detailed information 
for converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of detail 
available. 

(d) We regret we are unable to answer technical queries 
over the telephone. 

(e) It helps us if queries are clear and concise. 
(f) We cannot guarantee to answer any query not 

accompanied by the current query coupon and a 
stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 6th December, 1968 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, DECEMBER 1968 

Published on or about the 7th of each month by GEORGE NEWNES LIMITED. Tower House. Southampton Street, London, W.C.2. at the recommended maximum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY L'PD. Rhodesia, Malawi and Zambia CINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for ogle year: To any part of the World bd 



ENGLANOS LEAD/NG COMPOItemFQU/D1NENT CENTRES 
SOLID STATE -HIGH FIDELITY 

AUTO EQUIPMENT 
Audio Equipment developed from 
Dinsdale Mk.l I-each unit or system 
will compare favourably with other 
professional equipment selling at much 
higher prices. 

COMPLETE SYSTEMS 
FROM 

£15.5.0 
THE FINEST VALUE IN HIGH FIDELITY- 
CHOOSE A SYSTEM TO SUIT YOUR 

NEEDS AND SAVE POUNDS 

All units available separately. 

SEND FOR 16 PAGE BROCHURE (No. 21) TODAY! 
DEMONSTRATIONS DAILY AT'303' EDGWARE ROAD 

TRANSISTOR AMPLIFIER 
INTEGRATED 7 WATT AMPLIFIER & PREAMPLIFIER-MA7 

With full Bass Treble and Volume Controls 
A brilliant new design suitable for home or portable installations. For use with 

magnetic and crystal/ceramic cartridges, radiotuners, microphones, tape head replay 
and auxiliary inputs. Output is for 3 to 16 ohm speakers. 

It favours the user in so many ways-with fantastic power. with far greater adaptability, with 
freedom to operate it from batteries or mains power supply unit (the new P0.20 is ideal for this), 

hi-fi installations, electronic guitars and organs, P.A. installations, intercom, systems, etc. This true 
7 -watt amplifier is supplied ready built, tested and guaranteed. 

For complete listening satisfaction. FOR ONLY £8/10/0 P.P. 4/-. 
(OPTIONAL MAINS UNIT PS.20 62/2, P.P. 3-.) Illustrated Brochure No. 12. 

Acclaim by eperyone 
THE MAYFAIR ELECTRONIC 

ORGAN 
A completely new development in portable electronic musical 
instruments and a new field for the home constructor. The 
'MAYFAIR' produces a multitude of the most pleasing sounds 
with a wide range of tone colours suitable for classic or popular 
music. The organ is fully polyphonic, that is -full chords can be played over the entire keyboard. 
Supplied as a kit of parts which includes 165 transistors, printed circuit panels, special fully sprung 
and depth of touch adjusted keyboard, attractive vynair coverèd cabinet with carry handle. A complete 
derailed and illustrated conttruction manual is provided with circuits and full parts list. Cost can ba 
spread by purchasing the components packet by packet. All pans supplied are fully guaranteed. Full 
after sales service. 

A new source of construction for the keen electronics fan either amateur or professional. 
Onset built the'MAYFAIR' will then provide TOTAL COST 99 Gns. years or enjoyable entertainment 

ORGAN COMPONENTS Deferred terms available. 
We carry a comprehensive stock COMPLETE KIT 
of organ components for Deposit£29,19.0. 
TRANSISTOR AND VALVE FREE 12 monthly payments of £7. 
PHASE designs. TOTAL £113.19.0. 

BUILT AND TESTED 
Deposit £36.8.0 B 
12 monthly payments of 
£9. Total £144,8.0. 

EXPORT ENQUIRIES 

Ask for BROCHURE 9 Call ha. See it and play it yourself. INVITED 

.3cspIraa..q r ). BRITISH MADE CAR RADIOS 
A fine precision engineered car radio that's perfect company for long hours on the 

( road. So easy to install and operate-and the price is exactly right. Has quick push- 
button operation for immediate station selection and choice of Medium or Lang wave 

frequency. Manual tuning facilities. Push-button control. Output of 34 watts ensures crisp, top quality sound even at high 

motoring speeds. Price includes 7" x 4" speaker, full accessories and instructions. 

POSITIVE OR NEGATIVE EARTH EASI-TUNE £12,12.0. pp. 4/6 
AUTOBAHN MANUAL et the CASI' £10.10,0. pp, 4/6 
TUNE, but with a single MW/LW Push Button, 

CAR AERIALS O '3 -Section Single Hole Wing or Boot Mounting 19/6 Brochure 15 
Multi Section fully disappearing type- with locking device, single hole 
mounting 35/- Post free with Car Radio or pp. 2/6 separately. 

I.C.F.M. TUNER £5,2.6. 
Switched F.M. Tuner £3.17.6. 
Fluorescent Camping 
Light £3,2.6. 43 
Let us have your enquiries for parts for' 
current PW and PE designs. S.A.E. 
PLEASE. 

BUILD THESE 
PRACTICAL DESIGNS 

LIST 
40B 
39B 

NEW MODELS 

NOM BREX 
TRANSISTORISED 

Test Equipment 
PRICE Leafle 

MODEL £ s. d. No. 
22 Power Supply 14 0 0 22 
30 Audio Generator 19 10 0 24 
31 R.F. Generator 12 10 0 25 
32 CR. Bridge 10 10 0 26 
33 Inductance Bridge 20 0 0 29 

Send for descriptive illustrated Brochure. 

DO IT YOURSELF 
MW/LW PORTABLE 

New printed circuit design with 
full power output. Fully tunable 

on both mw/Iw bands, 7 transistors plus diode, 
push-pull circuit. Fitted 5 inch speaker, large 
ferrite aerial and Mullard transistors. Easy re build 
with terrific results. All local and Continental 
stations. 
TOTAL COST £6.19.6. P.P. 4/6 
TO BUILD Send for Brochure 1 

MULLARD 1 WATT AMPLIFIER 
WITH VOLUME CONTROL 

Suitable 7x4 inch 3 ohm speaker 17/6 
Ideal for Portable Record Players. Inter- 
Comms. Baby Alarms etc.A pp. 
For 9 Volts operation. 45/' 3/6d. 

ITS SO EASY TO BUILD TO 
PROFESSIONAL STANDARDS 

To get the nest out of your MAGNAVOX STUDIOMATIC 
DECK Type 363, you need a MARTIN RECOROAKIT. This 

e special high quality 6 valve amplifier and pre- 
ampPrerswhich corms to you assembled o printed 
circuitboard, together with necessarytransformersswitches, 
control knobs-in rant everything needed down to the last 
screw FOR MAKING A SUPERB TAPE RECORDER, which, 
when built, will ca'mparefavourably with instruments costing 
t much, yet you need rid experience or technical skill 
to Ming this about, TH E INSTRUCTIONS MANUAL MAKES 
BUILDING EASY AND SUCCESS ASSURED. 

TWO TRACK. Deck, Amplifier. Gabìnet and Speaker. 
Complete kits with MICROPHONE 7 in 1,200 ft. tape, 
Spare spool. Today's value £6S. OUR PRICE 36 gns. 

FOUR -TRACK. Deck, Amplifier, Cabinet and speaker. 
Complete kits with MICROPHONE 7 in 1,200 ft. tape, 
spare spool. Today's Value £60. OUR PRICE 39 gns. 

- P.P. 22/6 
ALL UNITS AVAILABLE SEPARATELY, Both models 
ASK FOR BROCHURE 6, 

VHF FM SUPERHET TUNER MKII 
-S-MULLARD TRANSISTORS e 4 DIODES - 300 Kc/s 
BANDWIDTH - PRINTED CIRCUIT CONSTRUCTION 

HIGH FIDELITY REPRODUCTION MONO ANO STEREO 
MATCHES AUDIO MK II EQUIPMENT 

A popular 
used throughout 

Tuner 
now ther' 
coumry for quality reception 
of monophonic and, with the 
decoder stereophonic broad- 

s. There is 
n 

o doubt 
about it-VHF FM the 
the real sound. Excellent 
stability econornicallyViCed. 
TQTAL COST £6.19.6. 
DECODER £5.19.6. 
(CABINET 20/- EXTRA) ASK FOR LEAFLET 3, 

NEW-MALLORY LONG LIFE 
MERCURY BATTERIES 

50% OFF LIST PRICES 
" RM12 1.35 volts 3600 m/aH OUR PRICE 5/- each 

size 2"04 dia. 
RM625 10.35 volts 350 m/aH 
Pack of R. Size 2f x } dia. 
OUR PRICE 10/- each 
Easily split into eight 1.35v.cells. 

These cells are ideal for any 
application where SMALL SIZE 
HIGH CAPACITY and LONG 
LIFE are required. QUANTITY 
QUOTATIONS WRITE OR 
PHONE ESTE. 2. 

TRANSISTORS, RECTIFIERS, ZENERS, SCR's TUNNEL 
DIODES. FIELD EFFECT TYPES. VALVES. CRYSTALS 

New 1968 32 -page Booklet 
Price 1/- Post Paid 

Circuits with Data, Details'and Prices of 
over 2000 different types. 
This booklet is a must for every enthusiast. 

MANUFACTURERS - DISTRIBUTORS. 
We also publish a QUANTITY, SEMI- 
CONDUCTOR BULLETIN. . 

Please write to us for your copy. 

NW equipment to suit 
Ask for Hi-Fi- Stock List Leaflet 16.17 

VISIT OUR NEW HI-FI CENTRE at 309 EDGWARE RD., 

for a// leading makes 

AMPLIFIERS 
TUNERS 
DECKS 
SPEAKERS 
MICROPHONES 
SYSTEMS 

ALL WITH DISCOUNTS 

IT WILL PAY YOU TO PAY US A VISIT' 

TRANSISTORS- 
SEMICONDUCTORS 

COMPLETELY NEW 1968 LIST OF 1000 
types available from stock. Send for your 
FREE COPY TODAY. (List No. 36) 

S.C.R: s from 5/ - 
Field Effect Transistors from 9/6 
Power Transistors from 5/ - 
Diodes and Rectifiers from 1/6 

Çitrated 

GARRARD DECKS 

BRAND NEW All below list price 
E s. d, 

,- 8 19 
,- 919 

1212 
,- 25 0 
., 10 19 

ÁT60 Mk II .. ,. 1319 
40 Mk il .. 1110 
3500 Mono/Stereo ,. 14 10 

.. 27 15 
21 10 
13 10 

5165 ,. 16 19 
32 10 

SL96 .. 39 10 
,A70 Mk II .. .. .. 13 13 

Send for Illustrated brochures 16, 17 
Complete range of accessories available 

2025 Mano/Stereo 
300 LM with 9TAHC 
SP25 MK II 
LABRO Mk 11 

COMPLETELY NEW 9th EDITION (1968) 

The most COM PREH ENSIVE-CONCISE-CLEAR 
-COMPONENTS CATALOGUE 

Complete with 10/- worth discount vouchers 
FREE WITH EVERY COPY. 

* 32 pages of transistors and semi -conductor 
devices, valves and crystals. 

* 200 pages of components and equipment. 
* 65 pages of microphones, decks and Hi-Fi 

equipment. 

6,500 ITEMS 
.2CG PAGES Send today 8'6 

rs ßA 
OPEN MON. -SAT. 9, a.m.-6 p.m: THURS. 9 o.rn-I 

303 Edgvrare Road, London, W.2. Mail Order Dept. 
all types gjf Components, Organ Dept. (01) 723-1008'9 

Edg¡Fare Road, London, W.2. High Fidelity 
¡,_- a:. A and Test Equipment, Record Decks(ol) 723-6963 


