
PRACTICAL 
IAIIRELES 
FEBRUARY 1966 2' J 

FREE /NS/L7E 
Double Sided 

BLUEPRINT 
TO BUILD A 

PROGRESSIVE 
SHORT WAVE 

RECEIVER 
* BASIC 5V SUPERHET 

PLUS * R.F. STAGE 
* I. F. REGENERATION 
* BANDSPREAD 
*TUNING INDICATOR 

www.americanradiohistory.com

www.americanradiohistory.com


ii PRACTICAL WIRELESS February, 1966 

DCOL 
,.... r..., 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 
List No. 70 é" BIT 

IN 
PROTECTIVE 
SHIELD 
List No. 68 

for catalogue apply direct to:- 
Sales and Service Dept. 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

NOMBREX INSTRUMENTATION 
TRANSISTORISED AUDIO GENERATOR 

Model 63 £17.1.9 * Laboratory Specification 10 C's to 100 Kc's. * Direct Calibration. * Sine and square output 

' 
4 

Also available: * INDUCTANCE BRIDGE 66 £18. 6.9 * POWER SUPPLY UNIT 61 (6.14.6 * C.R. BRIDGE 62 ... £8.11.9 * R.F. SIGNAL GENERATOR 27 ... f9.I6.9 
All prices include Battery, Post and Packing. 

Prompt delivery 
S.A.E. for Technical Trade and Export 

Leaflets enquiries invited 

NOMBREX LTD. Phone: 3515 

Estuary House, Camperdown Ter., Exmouth, Devon 

ERSIN 

, 

.. . SOLDER 

For quick, easy 
faultless 
soldering 

Ersin Multicore 5 -core solder is easy to use and eco- 
nomical. It contains 5 cores of non -corrosive flux, 
cleaning instantly heavily oxidised surfaces. No extra 
flux is required. Ersin Multicore Savbit Alloy 
considerably reduces the wear of copper soldering 

iron bits. 

HANDY SOLDER 
DISPENSER 

12 ft. of 1g s.w.g. 
SAVBIT alloy in a 

continuous coil, used 
direct from free- 

standing dispenser. 
2/6 each 

SAYBIT 
SIZE 1 CARTON tl /;' Contains approx. 3o ft. 

pi.., SA,,i. of 18 s. w. g. SAVBIT / alloy. Also available 
in t4and 16s.w.g. 

5/- each 

LOW TEMPERATURE 
SOLDER 
Size 9 pack contains 
24 ft. of 6o/4o high 

tin quality zz s.w.g. 
2/6 each 

Size 10 pack 212 f,. 
151- each. 

BIB WIRE 
STRIPPER 
AND CUTTER 

Strips insulation, 
\\ I cuts wire cleanly. 

Adjusts to any size. 
4/- each 

Available from all Electrical and Hardware shops. 
If unobtainable write to: 

MULTICORE SOLDERS LTD. 
Multicore Works, Hemd Hempstead, Herts.Hemel Hempstead 3636 
M.4 'El 
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February, 1966 PRACTICAL WIRELESS S 

TECHNICAL TRADING C 

VALUE iN VALVES 
GUARANTEED 3 MONTHS 
BY RETURN OF POST 

Satisfaction of tiom 5 lia, a 
, m 

acte. goods ii returned unused within 
14 days. ALL VA1,4'ES Ahr. NESS IN LE'S OTITEIC\V ISr. INFORMED. 
FREE TRANSIT INSURANCE. POSTAGE 1 valve Bd. 2-11 1/-, Free over 12. 

OZ4 
1A7GT 
1003T 
1E1591` 
1NbIT 
164 
2D21 
3A9 
3A5 
3Dß 
SQ4 
5R4GY 
5í14G 
5Y3G 
5Y3GT 
5Z4 
5Z4G 
5Z4GT 
6:30L2 
6A8G 
6A7G 
OAKS 
6AQ7 
OATS 
6AU6 
6AV6 
6BA6 
68E6 
6836G 
613118 
61336 
6BR7 
8BW6 
6BW7 
6C4 
61,5 
608 
609 
6CDBG 
ODO 
BF1 
6F8á 
6013 
BF14 
BF15 
8023 
6353 
635GT 
638 
8376 
6d7G7 
BK60T 
81(7 
6K7G 
6K7GT 
61(8 
6X80 

5/- 
8/0 
8/9 
5/- 
2/S 10LD1114/6 
5/C 10P13 8/0 
5/6 10P14 9/8 

11/- 12AH7 7/- 
171- 12A118 9/- 
3/. 12AT8 8/6 
4/9 12AT7 4/9 CY31 7/6 EL32 3/9 
3/6 12AU8 9/- DAF91 4/6 1.L33 6/6 
4,3 12AU7 4/9 DAF96 7/3EL34 11/6 
9/6 12AV6 8/3 D901 3/-'F1L35 6/- 
9/6 12AX7 61- DF92 3/- CL33 12/8 
8/6 12BA8 "/- DF98 7/3 :_L41 9(- 
3/. 1213E6 6/6 DK91 5/C,F.L4:. 7/0 
4/3 1213137 8/9 DK92 J -',1.L34 6/C 
2/6 12E1 17/8 DK98 7/3, E2134 8/6 
4/9 1237GT 8/- DL92 5/- £1,180 
7/6.12K7GT 4/- DL94 6/6 EMS1 
8/- 12X8 9/9 DL98 7/31E5184 
5/9 12KSGT 9/6 EABC80 6/6.14-..".85 
1/- 12Q7GT 5/- EAF42 3/3, EY51 
4/6 12SA7 6/3 EB41 5f- i:4Y36 
8/6 12SK7 2/9 EB9I 2/- E1'33 
5/- 12SQ7 7/6 FBC33 EZ40 

4/8 6K8GT 8/3 1437 14/0 EE041 6/3 EZ41 
9/6 61(25 8/6 t!+AQ5 7/9 1.3031 S/9IEZ68 
-/6861 6/t 20Di b¡9 'úa 7/9' _231 
8/9 8L8 7/9 2022 9/1-,E11339 712 104 
8/9 8L6G 6/0 2021 161- ESL21 491GZ32 
7/6 6L1d 7/9 P1 I911.211VR2 
5/0 61.19 12/6 2023 11/- 2032 4¡9KT3:3C 
41- 66020 7/:1 2094 17/- --0.032 /- KT38 
6/- 6925 8/6 2.5A661 8/- LC'C34 9/- KT44 
4/-6P28 9/92SL6GT 7%5,`"'04.. 6/9 :C1`45 
5f-'6@73 4f- 25Z4G 7/-'ECC31 4/01,KT61 
8/- 13Q7GT 8/- 30E50/-':0002 4`KT73 5/9 
9/- 6SA7 5/l' 31321.1^/C 610335/5' LtT66 12/- 
4/9 CSG7 4/1- 30L15 8/9 _1,034 7/C iCT78 8J6 
4/- 6:K7 5/- 3094 9/1 U'C35 61- 1C'î33 17/8 
9/- 6SL7GT 5/6 3:1'12 4-.6003+ 9/6 KTW81 5/9 
^/- 6SN7GT 4/6 309L1 9.13 :.0130 8/- KTW83 5/- 
9/6 CSQ7 51: 3-05 811 :C1'82 8/3 KT263 7/- 
9/. 6U4GT 8/- 85L6GT 3/- ECH21 11/6 1&1214 7/- 
7/9 6V6G 9/8 35\74 6/- 2IC1135 7/0 1,37 10/6 
7/6 3V80T 8/- 35Z4GT 5/6 121142 816 N73 
4/3 fiX4 9/b `CLGGT S/1 ECUS' 7/- 8193 
5/- 6X50 5/- 80 5/- EC1383 6¡3 PC56 
5/- 6X5GT 5/6 185BT 19/8 ECL83 6/0 PC97 
7/- 7136 9/- 185BTA19/6 ECL42 8/- PC044 
6/- 7E7 5/0 867A1 5/- (AUG 19/6 FC035 
5/6 705 7/3 SO7E 4/9 £CL36 10/3 POCOS 

5/6 706 7/C 313 49/- `.933 3/- 20089 
15/- 7117 5/- SOSA 1218 _,038 4/0 PC0189 

5/- 757 15/- 954 3I6 :I"40 11/- PC080 
10032 
PCr'34 
Pt 1,86 
PCLS2 
FCL83 
PCL34 

7Y4 9/0 0 5 2/C :.941 
1001 9/- 958 LP54 3/3 
1002 14/0 9001 3/C c180 3/1- 
10E1 4/9 9002 4F -_'f-85 6/- 

6003 5/0 EF38 7/6 
ATP9 2/9' S039 6/9 
AZ31 6/- ..291 3/- 
B36 4/6 E232 3/- PCL38 
0BL31 19/- 1'1F183 9/9 l'E825 
CL33 9/- EF154 9/6 PEN45 

PEN48 
PL3.3 
PL38 
PL33 
PLSl 
PL92 
PL'i3 
PLIS 
PY31 

-/9 PY32 
6t9 PYS0 
6/9 PYS1 
8/8 PY82 
7/6 PY83 
7/3 PY83 
8/6 PYSDO 
6/6 9733 

5/91R19 9/8 
51. LP41 2/3 
6i-,6961 2/- 
8,,- 191 0/9 
7/C 10139 7/- 
5,- 014 7/6 
3/6 U14 7/6 

14/- C22 6/9 
6/- U24 12'6 
8/0 C:.'5 8/3 
8/6 U28 sl - 

U35 12/6 
1150 4,6 
U197 12/6 
0191 9I- 
U2d1 8/6 
U'82 15/- 
0391 12/6 
U329 8/8 
13801 19/- 

13/. UA3C30 7/- 
19/. 1.1AF42 /9 
10/- 11 941 8/8 

'/6 613041 7/6 
6/6 1.1E081 6/- 
6/6 UBF80 7/9 

11/9 UBF89 7/6 
8/6 UBL21 9/6 

13/6 UCC85 7/3 
6/9 110980 8/6 
61- JCH2I 9/3 

12f- '1101142 7/3 
7/6IUCH3I 7/9 
7/1 UCL82 8/- 
9/. UC133 10/- 
7/2 Ur 41 6/8 
7/0 U142 4/9 

16/8 13230 813 
8/9 UF85 7/8 
8/6 UF89 5/9 
4/6 UL41 7/6 
8/6 0L44 14/- 
9/6 IIL48 8/3 

17/6 UL84 7/- 
7/9 URIC 7/6 
8/6 UM80 9/6 
6/6 UU6 8/9 /6 UU8 11/- 

18/- UY21 9/8 
6/6'UY41 8/- 
5/9 UY85 5/- 

59 VR105 5/- 
9/- VR150 7/9 
6/3 X66 7/9 
9/6 ZOO 9/6 

CONNECTING WIRE COAX, low I"-' 13d. yd., 25 yards 
1/6: 50 yds. 22/-: 10 yds. 42/8. 

P.V.C. Bright Colour. Five 4/- -ax Plugs. 1/3. \Nall outlet boxes 3/8 
2511 coils only. 

MAINS 
TRANSFORMERS 

Excellent (dually Guaranteed Up- 
right mounting 250-8-350v. 
80mA, 6.3v., 3A (SOtnA 12/6) 9/6 Ditto semi -.shrouded. 

SPECIAL C.R.T. OFFER 
Due to huge Bulk special Purchase 
we are oit Bring CR31141 and MW 
36/24 Todt' at the unrepeatable 
price o139/-. Y.P. 12/6. The above 
are guaranteed for 6 month». 

* BULK BARGAINS * 
12 POTS. Popular vaincs. 5K. to 
2 Meg. Unused, mixed pre- 4/6 set, long sp., switch, etc. 
CONDENSERS. 25 mixed Electrolytic. 
Many popular sires. List 1 o/- 
value g5. Our price 

100 RESISTORS 6/6 
Excellent. Sizes 3-3 watt. 
100 CONDENSERS 9/6 
Miniature Ceramic and Silver Min 
Condenser, 3pF to 5.0006F. LIST 
VALUE OVER £5. 

25 TAG STRIPS 4/- 
2, 4, 6, 1 -way etc. Unused. 
100 HI STABS 9/8 
1% to 5% 1000 to 5 m0. 

TRANSISTORS 
GUARANTEED TOP QUALITY 

II os reduction. Red Spot 
slam lard'type now only 1 i6 1. F 

White Spot R.F 
2/Mul 

Kits1ard003 Dteand 2-0081 
hed Output 12/6 

R.F. Kits (11'44, 01245 121 12/6 Inwyìstot, 
AF114 8/- 0044 5/8 
AF115 7/8 0945 5/8 
AFI16 7/6 0072 5/8 
AF117 7/- 0081 5/8 
AF127 9/8 OCS1D 5/6 
0C24 12/8 0082 6/- 
0C36 19/- 00170 8/6 

00171 8/8 

GERMANIUN DIODES 
General Purpose miniature detector 
A.V.C. etc. 8d. ,r 8/6 doz. 
Gold Bonded highest quality 
Individually tested. 
9/6 doz. 1/ - 

SILICON RECTIFIERS 
Guaranteed performance. Top 
Makes. TOeste,) 250v. working. 

(3 ̀Otte 8/61 `y/Q /3 
0m9/8) 7/6 

LOUDSPEAKER& 30 Top Makes. 
61 m. 7/6 

7 x 41n. 8/6 

MOST MOLLARD 
MAZDA, COSSOR 
EMITRON. EMI - 
SCOPE, BP.IMAR, 
IERRANTITYPES 
PROCESSED IN 

OLIt OWN 
IACTORY 

Tubes HIGHEST QUALITY - 
COMPARE OUR PRIM 
GUARANTEE 

Carr. s Ins. 12/8 8 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 

NEW 
TYPES 

MW81/74 
£3.15.0 
MW 36/24 
£4.15.0 

REM 172 
MW 93/84 
£6.0.0 

Autochangers, etc. 
LATEST GARRARD 

Ml Factory fresh. All with cartridge- 
SRP10 Mono (Single) Player, 1.19.0. 
SP25 Semi -Transcription (Single). 
£11.19.0. 
AUTOSLIM Standard Auto, £5.19.0. 
AT8 Auto (Limited Number), 28.19.0. 
AT5 SI iodine-similarto AT8,£7.15.0. 
Model 1,000 --Compact low-priced 
record changer, automatically playing 
up to 10 records, £8.19,0. 
Model 2,000 -Automatic record chan- 
ge] with large turntable, playing up to 

records, £7.19.0. 
Model 3.000 Designed for use with 
high -compliance cartridges: low -macs 

atti,gives 
exceptionally low noord 

£10.10.0. 
AT80 Automatic or manual opera- 
tion has precision arm, bias m- 
peusator and heavy turntable, 
£11.19.0. 
A70 -For the critical mar -often 
automatic playing, wlta poehar- 
platform, and many ether Iealerree. 
219.19.0. 
LAB80-An outstanding automatic 
tranooriptioa turntable for WO- 
fessional reproduction, 825. 
301 -Transcription Heavy Table, BPS. 
401-'l'rauscription turntable with 
heavy 12ín. turntable, machlne-cot 
strobe, neon lamp and .peal control, 
£29.19.0. 
Model 50 -Automatic record Manger 
with Large turntable, weight -counter- 
balanced arm and plug -[n plek-op 
head, £9.10.0. 

R.S.R. 
GU7-Single Deck Complete, £4.5.0. 
UA14 U25-Auto Changer, 66.10.0. 

PRICES SLASHED 
LZ27 TAPE RECORDERS. Famous 
make, latest Silver/Grey finish, din - 

put 2 -speed 3( x 74in Complete 
'[I n , ph , footage counter, 

volume level indicator, tone control, 
spare spool. This machine takes 7in 
spools and is a full size Recorder, not 

toy! !'rice normally £17.10.0 £30.9.0. 5/- p.p. 
HITACHI 4TRACK MODEL TRA - 
505. This superior 48 guinea recording 

machine is on very special limited 
offer. Two channel recording. Plays 
stereo tapes, llin. and 3lin. speed. 
One track can be listened to on an 
earphone whilst recording on the 
second track, and thereafter both 
tracks played simultaneously through 
the loudspeaker. Ideal for language.. 
singing to music etc. Excellent re- 
production through Hl -Flux. Elip- 
t loot .speaker. A.C. erase. Dimension. 
11- x Il" x 58'. Weight 12 lb.. 
Dynamic mike- Sound level meter. 
Footage indicator. Tv* 29 ái13. mixed inputs. 

TRANS/0EIVER TYPE RTBL 
The very latest Sliver/Black finish. 
They gave a fantastic performance 
with reliability, long telescopic vial. 
crystal controlled. Note a licence 1e 
required to transmit. They compare 
with much dearer mod- a0 16.6 
25 WATT GUITAR SPEAREIEL 
Very heavy coned 121n. east chassis. 
There le nothing to touch it for 
power handling and quality at the 
price. 

Phu 5/- p.p. £4.19.0 

DOLCI (VHF) FM. TUNERS MODEL 
FMTS. Self powered 200-250 vac. 
High sensitivity and automatic gala 
control for long distance reception. 
Size 125' x 81' x 31' high. Weight 
751bs. In case finished satin chrome & 

black. Due to fortunate purchase we 
can offer imited number of these HI - 
Fidelity instruments 7 1 o_n. normally 621.13.5 at 

ROBOPHONE ORDERS 
Your C.O.D. order for any Rem. 
exceeding £1 can be telephoned to 
BRIGHTON 690722 at any time 
day and night for leaven day. per 
week. 

TEST EQUIPMENT. 11'1-1 Transis- 
torised Signal Injector, complete with 
Traneiator Oscillator with Indicator 
Lamp, Detachable Test 35/. Probe and instructions. 
IDEAL FOR ANY RECORDER. 
PRICES SLASHED. GUARANTEED 
APPROX. I PRICE. WORLD 
FAMOUS MARE BY 1®OEMOEi 
PIIHOHABE. * TAPE * 
We offer you fullytemutsed polyester/ 
mylar and P.V.C. tapes of identical 
quality hT-8, wide range recording 
characteristic. as top grade tape. 
Quality control manufacture- Not 
substandard in any way. Try one for 
yourself. They are truly worth a few 
more coppers than acetate, sob- 
etandard, jointed or cheap imports. 
Try one and prove It for youreell 

standard Play Double Play 
150ft. 2/3 r 300ít. 4/- 

4' 30016. 4/8 4' 600ft. 8/- 
b' 60011. 7/8 5' 1200ft. 15/- 
01' 900fí. 10/8 51. 1b0Oft. 19/8 
7' 1200ft. 13/6 7' 2400ít. 27/ - 

Long Play Triple Play 
225ft. 2/9 4' 000ft. 18/- 

4' 45111í, 5/6 5' 1800ft. 25/- 
5. 900ft. 10/6 5ßi 2400ft. 34/- 
55. 1200fí 18/- 7' 3600ít. 44/- 

1800fí. 18/8 Quadruple Play 
3' 600ft. 81 - 

Postage 1/- er Poet Free lees 5% on 
three reels. Quanta, mad Traci. 
enquiries invited. 

HITACHI PORTABLE 
TAPE RECORDER 

Fabulous quality and reproduction of 
muoio. 8 transistor, 11ía and 31in. 
speed.. Output 500mW Into high 
quality speaker. Ingenious single 
control knob. Fast forward and 
rewind. Battery level and record 
level meter. Fast load. Precision 
capstan drive with dynamic earpiee* 
monitor recording. Radio recording 
lead.. Outside speaker facilities. The 
most outstanding portable in the 

entry. Size 81s/t8 x 31 x 131111 - 
Genuine normal price of 35 go.. 
Unrepeatable. 12 months guarantee. 
All sparse available. W ith 

1 es eu] tape, tape reel, mike, eta 7 
HITACHI AM/FM Radon 
Wonderfully styled, guaranteed top 
make. 10 -transistor with full long 
and medium waves. Size 91 x 65/rc x 
121r/1ain. Magnificent reproduction. 
A pleasure to look at. An aristocrat 
in its class." 12 months guarantee 
against faulty manufacture. Oennlms 
retail price t> .2.4.17 Gm. Unrepeatable. 

Poet: Ribs. 2/-, 4Ibe., 2/8. 71óe., 3/8,15lhs., 4/-, etc. (C.O.D. extra). ALL VALVES LIB» 5% AND POST FREE IN DOZENS - 
Retail eul% 11411 Dnnemmt eratfone. 72 Eint Street. Southamese..Tat 

WNW p52 Frattan Road, Port®uutkh, 
ALL MALL OB,DEB Ali ua. m,EM 

1I-12 NORTH ROADb, GHTON , 
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Heathkit models offer 
outstanding performance plus 
highest quality - at lowest cost 

Anyone can build a Heathkit model. The easy -to -follow instruction manual issued with 
each kit -set show you how. You will be proud of the professional appearance and performance 
of your finished model. 
A KIT FOR EVERY INTEREST ... FOR HOME, WORKSHOP, SERVICE & TEST DEPT. 

I` 
DAYSTROM=/ 

TEST INSTRUMENTS 

OS -2 

NEWT 3" PORTABLE 'SCOPE, OS -2 
With improved performance and modern 
styling. 'Y' bandwidth 2 c/s -3 me/s. 
Automatic Lock -in sync. Mumetal C.R.T. 
shield. P.C. Board. Size 5" x 7" x 12" 
deep. Weight 9ì1b. 
(.30.8.0 Assembled £22.18.0 Kit 

Sin. OSCILLOSCOPE Model I0 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing. F.M. alignment, etc. T/B 
covers 10 c/s -500 kc/s in 5 ranges. 

£45.15.0 Assembled £35. 17.6 Kit 

DE.LUXE TRANSISTOR TESTER, 1M-300 
Provides complete d.c. analysis of PNP, NPN transistors and 
diodes. 

[35.10.0 Assembled £24.18.0 Kit 

REGULATED POWER SUPPLY Model 1P -20U. Transistor- 
ised, 0.5-50 v. D.C. Up to 1.5 amps. Compact: 94 x 6). x I 1 in. 

£47.8.0 Assembled £35.8.0 Kit 

VALVE VOLTMETER, Model V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0'1 62 

1,000 MO. Centre zero dB scale, d.c. input resistance 
11 MO. 4}in. meter. Complete with test prods, leads 
and standardising battery. 

£13.18.6 Kìt ¿19.18.6 Assembled 

DE -LUXE 6in. VALVE VOLTMETER. Model 
1M -13U. Similar spec. to model V -7A but with im- 
proved accuracy. Larger meter. Unique gimbal mount. 

¿26.18.0 Assembled £ 18.18.0 Kit 
V -7A 

NEW! SINE/SO GENERATOR. 
Model 1G -82U. Freq. range: 20 c/s 
-1 Mc/s in 5 bands. Simultaneous 
sine and square wave outputs. 

036.10.0 Assembled £24.10.0 Kit 

I G -82U 

HARMONIC DISTORTION METER. Model 1M -12U. 
Fre, cov.: 20-20,000 c/s. 

£34.0.0 Assembled £24.15.0 Kit 

TV ALIGNMENT GENERATOR. Model HFW-I. Covers 
3'6 to 220 Mc/s fundamentals. £37.10.0 Kit [47.10.0 Assembled 

RF SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc/s 
fundamental, 200 Mcjs harmonics. Up to 100 mV output on all 
bands. £19.18.0 Assembled £13.8.0 Kit 

MULTIMETER. Model MM -IU. Ranges: 0.1.5 v. to 1,500 v. _l 
a.c. and d.c.; 150µA to I5A d.c.; 0.20 co 20MO. 4}in. 50µA meter. E. 

íI8.11.6 Assembled £12 .18.0 Kit 

A wide range of other test instrumenta available including: RAC 
Bridge C-30 ¿10,10.0. AF V/Voltmeter AV -3U £16.10.0 
Wattmeters AW-I U, 017.5.0. Capacitance meter CM -I U 
¿15.15.0 Power supplies. Decade boxes etc. 

AMATEUR EQUIPMENT 
AMATEUR TRANSMITTER. Model DX -I000. Covers 
all amateur bands 160-10M. 150 w. d.c. input, self contained 
with power supply. Modulator, VFO 

Assembled £104.15.0 

DX -40U 

£79.10.0 Kit 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80-10 m. 
Power inputs 75 w. C.W., 60 w. 
peak C.C. phone. Output 40 w. to 
aerial. Prov. for VFO. 

£33.19.0 Kit 
Assembled 045.8.0 

AMATEUR BANDS 
RECEIVER, RA -I 
Outstanding performance at low 
cost. Covers the amateur bands 
from 160-10 metres. Half lattice 
filter. Signal strength meter. 
£52.10.0 
Assembled £39.6.6 Kit 

Other kits in the amateur range include: SSB Adaptor SB -10U 
¿39.5.0. Variable freq. Oscillator VF -IU £10.17.6. Balun 
Coil Unit B -1U £4.15.6. Grid -Dip Meter GO -10 £10.19.6. 
Q Multiplier APM-I 08.10.0. Reflected Power Meter HM - 
110 E8.5.0. Receiver, RG -I £39.16.0. 

HI-FI SPEAKER SYSTEMS 
BERKELEY Slim -line LOUDSPEAKER SYSTEM * Now from Heathkit. a loudspeaker Fur with a fully finished walnut 
cabinet. * A 2 speaker system. * Modern, slim -line styling. * 30 c/s to 17 kc/s. * Only 72" thick. * Use it horizontally or 
vertically. * Stand it on the floor or in your bookshelf. 

Kit ¿18.10.0. Assembled ¿23.0.0. 

COTSWOLD STANDARD MODEL 
Acoustically designed enclosure "in the white" 
26 x 23 x 154in., 12ín. bass speaker. elliptical 
middle speaker, tin. pressure unit. Covers 

30-20,000 c/s. 
Complete kit with all controls. 

£25.12.0 Kit 

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 26in. high x 164in. x 14ín. deep. Similar 
performance to standard model. £25.12.0 Kit 

SSU-I SYSTEM 
A practical solution to the problem of a 

moderately priced speaker suitable for Stereo 
Mono amplifiers where the equipment has to 
be compact. Two speakers, balance control, 
ducted port reflex cabinet. 

Incl. P.T. £ 11 
t 

. I 
/ I.6 (less`Ilegs) 

Set of 4 legs (7" or 15") 14:5 extra. 
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!III 

MODELS FOR HOME. TEST AND WORKSHOP. 
BRITISH HEATHKIT MODELS USE BRITISH COMPONENTS 

OA/Si ROM 

HI-FI AMPLIFIERS 
DE -LUXE ALL TRANSISTOR STEREO AMPLIFIER AA -22U. 
At last, a British transistor amplifier with high power (20 + 20W) at 
a reasonable cost, capable of delivering full power at all frequencies 
in the audio band. Handsome fully finished walnut veneered cabinet 
available. Professional slim -line styling. Send for full specification. Kit 
(less cabinet) £39.10.0 Cabinet [2.5.0. Accessories for panel mounting E1.18.0. 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo amplifier with high sensitivity. Suitable for 
use with Decca Deram Cartridge. £15.17.6 Kit 

£21.7.6 Assembled 
TAPE RECORD/REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 
TA -IM (Mono), £19.18.0 Kit. TA -IS (Stereo), £25.10.0 Kit. 
STEREO CONTROL UNIT. Model USC -I. Ideal for use with 
MA -12 amplifiers. Kit £19.10.0. Assembled £26.10.0. 

6W STEREO AMPLIFIER 
Model S-33. 3 w/ch.. Inputs for 
radio, tape and gram. Stereo/Mono 
ganged controls. Sensitivity 200mV. 
£18.18.0 Assembled£ 

.l 3.7.6 Kit 

S-33 

TRANSISTOR MIXER, Model TM -I. A must for the Tape 
enthusiast. £ 1 I . 1 6 .6 Kit £16.17.6 Assembled 
5W HI-FI MONO AMPLIFIER. Model MA -S. A low priced 
amplifier based on the S-33. Printed circuit construction makes 
it easy to build. £10.19.6 Kit £15.10.0 Assembled 
HI-FI MONO POWER AMPLIFIER. Model MA -12. Ideal 
for use with Models USC -I and UMC-I, 0.1 THD at I0W. Wide 
frequency range. £15.18.0 Assembled £11.18.0 Kit I8W STEREO AMPLIFIER. 
Model S-99. Ganged controls. 
Stereo/Mono gram. radio and tape 
record inputs. PiB selection. 
£38.9.6 Assembled £28.9.g1. Kit 

A range of R/players, T/Decks available. 

Send for full spec. of any model 
S-99 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 

DUAL WAVEBAND RECEIVER. 
The ideal domestic or personal portable 
receiver. 10 Semi -conductors. Solid leather 
case. Send for full details. £14.1 8.0 Kit Incl. P.T. 

6 TRANSISTOR PORTABLE. Model 
UXR-I. Prealigned I.F. transformers. 
Printed circuit, 7in. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Incl. P.T. £12.11.0 Kit 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -I U. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. £37.17.6 Kit Assembled £45.17.6 GC -IU 

PA/GUITAR AMPLIFIERS 
Model PA -I (similar to PA -2 illus- 
tration) 50 watt output. Two 
12" L.S. Variable tremolo, 4 
inputs. 
Assembled £54.15.0 Kit 
E74 
legs or castors available (extras). 
Model PA -2 (illustrated). 
Starmaker 33. All transistor 
20 watt output, two 12" L.S.`L 
Variable tremolo, 4 inputs. 
Compact size. 
Assembled £59.10.0. £44.19.0 Kit PA -2 

Legs orcastors available (extras). 
SO watt Power Amp. MA -50 £19 . 18.0 Kit 

Assembled £27.18.0 

r 

IllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'I11 

E Many other models 
for HOME, OFFICE or WORKSHOP 

= send for 
FREE BRITISH CATALOGUE 

Instrument Brochure or 
Amateur Radio Brochure 

HI-FI TUNERS 
Model FM -4U. Tuning range 
88-108 Mc/s. Tuning unit (FMT- 
41.) with 10.7 Mc/s. I.F. (£2.15.0 
incl. P.T.). I.F. Amp. (FMA-4U) 
complete with cabinet and valves 
(£13.13.0). Total £ 16.8.0 Kit 

Assembly can be arranged. FM -4U 

AMFM TUNER. Covers FM 88-108 Mc/s. A.M. 16-50, 200.550, 
900-2,000 m. Tuning heart (£4.13.6 incl. P.T.), and I.F. Amp. 
(L22.11.6). Total £27.5.0 Kit 
Send for leaflets. Assembly can be arranged. 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available to meet most needs. 
Illustrated details on request. 

Prices from £8.8.0 to £46.4.0 

SPEAKERS FOR YOUR OWN ENCLOSURE 
12" Heavy-duty Bass (Fane 122/12) £7.7.0. 
2' Tweeter (Fane 301) £3.1.6. 

(both as used in the Cotswold systems). 
12' Bass speaker (Audiom-51) 
8" Goodman's General Purpose G8 £I.8.6. 

Two Speakers + Cross -over, System SCM-I. 
(As used in model SSU-I) with details for enclosure £5.5.0. 

ELECTRONIC WORKSHOP KIT. Model EW-I. An out- 
standing experimental kit for children. £7.13.6 incl. P.T. 

A WIDE RANGE OF BOOKS ON ELECTRONICS AND 
RADIO. PLEASE SEND FOR LISTS OR PRICES. 

American Heath Catalogue, price lists in £ s. d. and details o 
direct delivery scheme sent for Il- p. paid. 

To DAYSTROM LTD.Dept. P.W.-2, GLOUCESTER, ENG. 
Please send me FREE BRITISH CATALOGUE (Yes/No) 
Full details of model(s) 

NAME 
ADDRESS 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK, ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS& REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE. 

Ow] 5/9 
053 8/- 
OZ4UT 4/8 
1A3 8/6 
1A4 12/6 
1A5 p/- 
1470T7/6 
101 4/- 
102 8/. 
103 6/8 
105 6/- 
108 10/8 
1D5 6/8 

8821.6 4/3 
504 2/3 
605 41- 
6136 3/- 
608 3/- 
609 10/9 
6010 8/- 
8C12 5/9 
60D60 18/- 
60D7 9/8 
60116 8/6 
6CW4 24/- 
6131 1/8 

7B7 9/6 
705 8/- 
706 8/9 
707 6/- 
75)8 16/- 
IDS 14/8 
737 7/- 
7117 6/9 
7117 12/6 
737 6/- 
7Y4 5/- 
81)2 2/8 
9BW8 9/8 

25Z5 7/3 
25Z60T 8/. 
28D7 8/9 
3001 6/" 
80015 101- 
30017 11/9 
30018 9/3 
301r6 7/8 
303L3 9/3 
301.1 6/6 
30L15 10/3 
201.17 11/6 
3034 12/- 

AC/PEN 
(0) 17/8 

AC/PEN 
(7) 17/. 

AC/86 22/6 AC/80/VM 
12/- 

AC/T11110/- 
AC/TP 18/- 
AC/YP119/- 
AC/VP212- 
ATP4 2EMS3 
AZ1 8/6 

E1334 11- 
EB41 4/9 
EB91 2/8 
EBC3 20/6 
EBC33 6/- 
E8041 8/6 
EBC81 8/7 
EB)90 3/8 
EBC91 5/6 
EBF80 5/9 ES 7/3 
1BF89 519 
EBL2110/3 

E1.85 7/6 
EL86 7/3 
21.91 2/6 
21.95 5/- 
EL360 27!- 
21.820 16/4 
EL822 22/6 
ELMO 13/8 
EM4 17/9 
EM34 11/6 
EM35 12/- 
26171 16/6 
2M80 8/3 

LZ329 6/6 
511-M4 7/8 
MHLD812/6 
1118 6/9 
12841320/6 
12834 12/- 
M1712/144/6 
MX40 8/9 
237 10/6 
N78 28/. 
2108 28/2 
N3:39 25/- 
P41 3/8 

201/240A 
65/- 

22.34 7/6 
8130 22/6 
0P4B 19/6 
81130 12/8 
8341 21- 
8342 12/8 
8381 2/- 
81720 27/2 
T41 9/- 
TDD2 12/8 
TDD4 7/6 

(7301 11/- 
11829 9/- 
U339 9/6 
0403 9/9 
U404 8/- 
17801 15/- 
U4020 6/6 
V51340 11/9 
VM84B 12/- 
VP2 3/8 
VP2B 9/6 
VP4 14/6 
VP4A 14/6 

0014 10/- 
0ET103 7/- 
(1ET10410/- 
0ET10617/8 
02111112/- 
132T114 6/9 
GET114 618 
0E111617/- 
GET873 9/3 
0E1'874 9/8 
02X13 3/8 
02X35 3/- 
02E36 10/- 1136 9/6 8D8 9/8 9132 8/- 90312 7/6 AZ31 9/8 2052 4/8 EM81 7/. P81 2/6 1H48 10/- V348 12/- 0E7C45 8/8 13131 6/- 606 3/. 907 7/8 30316 5/3 AZ41 6/6 EC53 12/6 23184 6/- PAHC80 6/9 TH210 10/8 VP13C 7/- 0&X6411/8 11D9 8/8 825 9/6 1001 9/9 3°pl9 181- B38 4/9 2054 6/- EM85 8/9 PC86 9/9 TH3OC 14/6 V323 2/6 0EX68 15/- 106 8/- 6F1 9/8 1002 12/- g0pL1 9/6 B349 10/3 EC70 4/9 25187 7/6 3088 9/- 11141 15/8 V341 5/- MAT100 7/9 10602 7/6 5360 8/9 10D1 7/- 903L1310/8 B719 5/9 2090 9/8 2831 10/- PC95 6/9 TH233 8/9 VP133 9/9 MAT101 8/6 11.4 2/8 6F6GT 7/8 10132 11/8 30PL1411/3 11.63 10/8 2091 4/- EN91 9/6 PC97 6/9 TP22 6/- VR75 81/- MAT120 7/9 11.A4 17/6 8170 6/- 1031 10/- 36pL15 916 01 12/6 E092 818 EY51 5/6 30)`84 6/6 1325 6/- VR105 6/8 MAT121 8/6 1LÁ8 18/10 

11,D5 41- 
eF8 6/- 
6112 3/- 

1039 9/9 
10318 9/9 

95/51 18/8 
3565 20/8 

06506 6/8 
CL4 19/8 

20031 7/8 
20032 4/6 

2Y81 7/8 
EY83 9/8 

PCC85 6/9 
PCC88 10/6 

TP2620 7/6 
TY961, 11/8 

VR150 4/9 
VT61A 7/- 

06.5 51- 
0A10 6/6 11.N5 4/6 6113 3/9 1OLD3 6/8 35L60T 8/- CLOS 11/6 E0033 29/1 2184 9/6 Pp089 11/6 UA130806//8 VT501 8/- 0A70 3/- 1N6UT 8/8 6314 2318 102.5)11 9/8 341Y4 4/6 CVO 2/6 20034 21/7 EY86 6/6 P0018910/- U6.142 7/. VU111 6/. 0A73 3/- 131 8/8 

1330 4/9 
6315 8/9 
e316 6/6 

10313 191- 
10314 11/6 35Z3 18/2 

35Z4UT 4/8 

CV/33 10/8 
CV271 12/6 

20035 4/9 
20140 7/. 

EY88 8/9 
2Y91 3/. 

PCF80 8/8 
PC382 61- 

U541 10/8 
U13041 6/8 

V1/120 10/. 
5717120A10/- 

0A79 3/- 
OAS/ 3/- 1311 5/- 8317 12/6 11D3 17/6CV428 352501 5/9 19/- 20081 3/6 EZ35 5/8 pCF84 8/6 UBC81 8/8 VU133 7/- 0A85 8/- 185 4/- 

184 5/- 
6318 13/5 
6123 9/8 

11D0 17/6 CY1 16/4 ECC82 4/8 27.40 5/6 PCF86 8/6 1113180 6/6 W21 6/- 0A86 4/- 
185 8/3 61'24 10/8 

1123 17/- 
1226 2/8 4 M17TL 8Ì8 

CY1C 8/6 
CY31 6/9 

20083 
Ì8 20084 5 2Z80 86 

EZ41 
%9 PCF80218 

PC1601 
Ó/- UBL21 109 

UBF89 
%9 W61M 24%8 OA9/ 3- 112 99/- 8332 3/- 12480118/8 418TH 10/- Dl 1/8 ECC85 6/9 EZ81 4/8 PCF805 9/8 17092 6/8 W63 10/8 0A95 8/6 1T4 2/8 62'83 3/8 12406 8/6 42 5/- 5)15 13/6 20088 8/9 EZ90 3/9 30380612/9 (70084 8/- W76 8/8 06.200 5/- 1174 6/6 600 2/6 126.136 916 43 10/- D42 10/8 ECC18911/6 F02 14/8 P01.82 8/8 U0085 8/6 W77 2/6 0A211 1316 15)8 6/8 6116 1/8 124E6 8/- 45 178 D63 6/- 200804 8/9 F04 8/9 PCL83 9/8 UCF80 8/8 W81M 5/9 OAZ20012/6 16.7 12/8 8760 3/9 126./17 6/- 45Z66T16/. D77 3/8 20080715/- PC13 14/6 302.84 7/8 UCH21 8/- W101 28/2 0.42203 9/8 8016 8/9 67501 4/3 126118 10/9 6066 91/10 DA032 7/8 20180 7/8 1,0130 17/. 301.86 8/8 1703842 8/- W107 10/8 0AZ204 9/6 2D130 7/- 676 8/- 12AT6 4/8 5025 8/6 1)6.391 8/8 20382 6/8 FW4/5006/6 PCL88 8/9 U01181 8/6 W729 17/6 0A2210 7/8 7094 6/- 6.770 4/6 1261'7 8/8 5005 6/8 08198 8/- 20188 10/- FW4/8008/8 PCL88 12/6 U01.82 7/8 X14 7/9 0016W 25/- 1X2 8/- 67701 7/- 12AU6 5/9 500115040/9 5)0090 6/9 20F80424/- GT1C 9/9 1238401313 U01.83 9/- X18 8/- OC19 251- 164 3/9 62801 5/8 12207 4/8 50L601 6/- 13134 12/6 20113 23/8 0U50 65/- 84/. 17141 8/9 124 16/6 0022 23/- 3A5 6/9 8276 1/8 12616 6/9 522U 14/6 DD41 10/6 201121 10/- 13Z30 7/6 P2245 7/- 17142 4/9 X41 10/- 0023 57/. 3137 6/- 62701 419 126X7 4/8 08K17 14/6 DDT4 7/6 ECH39 22/8 0232 8/- P2N45DD 1.1F80 6/3 X81 8/- 0025 12/- 106 3/9 61186 8/8 12A17 9/9 72 6/6 DET26 7/8 2C1135 8/- GZ33 14/6 12/- 17380 8/9 X63 5/9 0026 8/- SQ4 6/8 6K8GTM8/8 1213A8 6/8 77 5/. DF33 8/6 201142 8/- 1/Z34 10/- PEN46 4/. 17186 9/- X64 5/8 0028 23/- 9Q501 6/9 6226 24/. 19828 4/9 78 4/9 0368 16/- 20091 5/9 0237 14/8 3E238310/8 (7389 5/6 165 5/6 0029 16/8 384 4/9 61.1 10/- 12B117 8/- 80 5/8 D372 80/- 20583 8/6 1130 5/- PEN403DD (7141 7/- 168 7/1 0035 9/8 3V4 6/- 81.90 12/8 1221 18/9 883 8/- DF91 2/3 20884 9/6 32AB080 9/3 10/8 01.46 9/8 117838 8/8 0036 21/6 4D1 3/9 61.663 7/8 12HBGT 1/8 8562 8/8 -DP98 6/- ECL80 5/9 11L2 7/6 P2NA4 71- 171b4 5/8 X78 86/2 0041 8/- 9240? 8/8 6L702M 5/6 1275UT 2/6 90A0 67/8 DF97 10/- E01.82 6/8 111.130 4/- PEN/DD U114 17/8 179 27/- 0042 6/- 514 7/- 6L18 10/- 127701' 7/8 90AV 87/8 0H30 15/6 201.89 10/. /12.23 15/6 4020 17/6 01634 17/6 X8161 29/1 0043 12/6 5040 4/6 8L19 19/- 1225 10/- 9000 42/- D1183 4/8 ECL88 8/- HL23DD 51- P32.20090/6 U3880 8/3 X101 28/6 0044 4/9 6V40 8/- OLDS 6/8 12270T 8/8 900V 42. D078 8/6 236 20/6 HL41 3/9 31,33 9/- 17R10 8/8 1109 26/- 0C44P61 8/3 61301 4/9 61.013 6/3 122801 8/6 9001 16/- 0077 3/8 239 20/6 HL41DD82/8 PL'36 9/. 17115 7/- X118 9/9 0045 3/8 528 6/6 52.020 6/6 12Q701 8/6 150B2 16/6 DH81 23/3 2122 8/6 111425)1312/6 PL38 16/- U116 11/- X119 6/6 0045M 8/- 5E4 7/6 8870T 7/- 1286.7016/9 15002 5/9 011101 96/- 2136 8/8 0L133131/9/8 P1,81 6/9 17177 11/. 1142 8/- 0085 22/8 8/302.2 8/9 631 9/8 12807 4/- 161 16/- DH10716/11 E3376. 7/- 02309 25/- 3L82 5/8 fJUB 14/- Y63 5/- 0068 25/- 6630 8/9 8125 8/8 12807 3/- 185131 34/11 D11719 5/9 2339 5/- 111112 8/9 31.83 6/- 17119 5/6 Y65 5/- OC70 8/6 66.8U 5/9 6326 9/- 128117 3/- 21580 6/6 0232 718 2140 8/9 0VR2A 8/9 P1b4 6/3 17(712 4/8 263 4/6 0071 3/6 6A07 3/- 6398 11/8 12877 5/- 2208 10/8 13240 15/8 E341 8/8 1W3 5/8 P1.500 15/9 1711N 10/8 Z66 7/8 0072 8/- 6A05 2/6 6Q70 4/8 12827 8/- 801 20/- DK91 4/- E142 3/9 1W4/320 5/6 PM84 9/8 (71721 9/- Z77 3/- 0073 16/- 6A137 6/9 8Q761 7/9 128Q7 8/. 302 15/- D292 e/ 2150 2/8 1W4/500 6/- P115 10/- 17141 5/- 2729 8/8 0074 8/- 68.75 6/6 

6A25 4/9 
6270 5/8 
62701 11/- 

12887 6/. 
12U50 71- 

303 15/. 
305 18/8 

13296 6/6 
01,33 6/9 

2354 3/- 
2173 5/. 

216032 20/6 
2135 12/6 

PX4 9/- 
PX25 8/6 

1/Y85 4/9 
U10 9/- 

Z749 9/3 
Z759 36/- 

0075 8/- 
0076 8/8 8626 6/- 88417 7/- 1214 2/- 308 18/. 131,35 5/- 2380 4/3 21.95 11/8 PY31 8/9 U12/14 7/6 74orufelore 0c77 12/- SAK8 6/9 6807 419 33D1 5/- 807 11/9 13I.63 5/8 E383 9/9 21.L82 21/7 PY32 8/9 U16 15/- wed diode 0078 8/. 

66.1,5 9/3 6807 7/9 1303 9/- 958 2/- DL72 15/- E185 4/6 KT -2 6/- PY33 8/9 1717 5/. 86130 4/6 0081 4/- 8AM4 18/8 88070T 4/9 14/17 9/8 1203A 7/- 13173 80/ EF86 6/6 KT8 15/- PY80 4/9 U18/20 6/6 AA129 4/8 008113 4/- BAM5 8/8 6857 8/- 1487 34/11 1622 12/6 01,92 4/9 2389 4/3 11132 4/9 PY81 6/- 1719 48/6 AC107 14/8 0081M 8/- 
13.6-M6 8/- 6877 418 18 12/8 2101 12/8 01,94 5/. 2191 8/- 21330 8/- PY82 4/9 1722 6/9 AC113 8/- 0082 10/- BAQS 5/9 
6A116 20/- 

68117 418 
68L701 4/9 

19 10/6 
19AQ5 7/8 

4033 15/- 
4687 71/- 

DL96 6/6 
DL810 10/6 

2192 2/6 
E397 10/- 

11196 29/1 
2141 8/8 

PY83 6/8 
PY88 7/8 

1125 8/8 
026 7/6 

AC114 8/- 
AC127 9/8 

0083 8/- 
0084 8/- 6AT6 8/6 68N70T 4/6 195176020/6 5769 7/6 136170 6/- 2398 9/9 KT44 5/- PY800 6/9 (731 6/8 AD140 25/- 00139 12/- 6A(76 6/9 68Q7 5/- 19111 6/- 6067 10/- 135171 9/9 21183 7/8 2T81 8/9 PY801 7/6 1.133 18/8 6.1109 27/8 00140 19/- 6AV8 6/6 8817 19/8 2001 10/- 7199 1/8 DW4/3508/8 83184 6/8 2163 3/9 PZ30 9/8 1735 18/8 6.3114 11/- 00170 8/8 6860 18/8 

61380 816 
6887 2/- 
6U4GT 8/6 

20D2 21/. 
2032 11/8 

7475 2/9 
9002 4/8 

D04/5008/8 
DY88 8/8 

E1190 9/6 
E232 5/9 

2166 12/8 
KT74 12/6 

QP21 6/- 
QP22B 12/8 

U37 29/- 
U45 15/6 

AF115 10/8 
AF116 10/- 

00171 9/- 
00200 10/8 6BA6 4/6 6U60 5/- 2011 12/- 9006 2/6 DY87 718 21'33 8/8 KT86 28/- QQV03110 U47 8/8 6.1117 5/8 00201 29/- 6828 4/8 6U7Ú 7/- 20PI 12/6 Al834 20/- 11803 94/. EL39 8/8 211/61 4/9 85/. 250 4/9 AF118 20/. 00203 14/- 08116 6/3. 6V60 3/8 2033 12/- A0044 9/- 283A' 24/- EL34 9/9 KTW62 5/8 Q87520 10/8 1152 4/6 A1124 11/- 00204 10/8 6576 5/6 °VOGT 5/6 20P4 13/- AC2HL 10/8 28800 18/8 EL35 10/- 111063 5/6 08160/159/8 1/76 4/6 AF125 10/8 00206 10/6 6BQ5 4/6 6X4 3/9 2035 11/6 AC2PEN EL80F 19/6 2136 8/9 KTZ41 5/6 2L0 16/- 1778 8/9 AF726 10/- 00P71 27/6 62076. 7/8 

6987 8/8 
6X5 5/3 256.60 7/6 11/8 21148 1/9 E1,37 12/8 1.43 8/9 1112 5/6 17101 19/8 AFt27 9/6 O8P1212/6 

BBRB 8/- 
6B87 25/- 

6Y70 12/8 
6Z513 15/- 
747 12/8 

25L6 4/9 
25040114/7 
25Y5 7/9 

AC2P2Nl 
OD 12/8 

AC5PEN! 

2A50 1/6 
2.176 6/9 
EABC80 5/9 

F.1.41 7/- 
21.42 7/9 
ELB1 8/3 

LN132 5/9 
12309 9/6 
LN319 9/8 

R18 29/. 
11.17 17/6 
R18 9/6 

U107 17/8 
(1191 9/6 
U251 9/- 

AF186 97/6 
AFZ12 28/8 
BY'!.13 11/6 

,1,ß,y 12/8 
'C83 15/- 

69W6 7/6 7AN7 5/8 23Y60 7/9 DD 23/3 E 409 3/3 EL83 6/9 1,P" 9/6 1119 6/9 U2K1 8/9 GD3 5/8 5.10!15A1E/- 
813W7 6/ 7138 12/6 25240 8/6 AC6PEN 4/9 1L8F42 7/9 21.94 4/6 1.7.319 8/6 R52 7l6 11282 12/8 006 6/8 XA103 15/ - 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DR/61B 13/-. DRM2B and (111383E 15/8. 1.W7 911-. LW15 26/, RMO 7/11. 1181 5/3. 1022 8/3. RM:3 7/9. 115(4 12/9. RM 17/8. 14A86 17/8. 
14297 19/6. 148100 28/, 142163 35/8. 1413130 31/-. 1413261 11/6. F1710116/9. 1)1160.1.16.1 8/-. 16101.22.8.1 11/, 16162.2.1.8.18/6. 18RÁ.1.1.8.14/-, 
18118.1.2.+3.1 11/, FC31 21/, FC116 6/-. 313124 12/6. 8133 10/6. C2D 9/, 0211 5/9. C2V 9/.. 03D 11/-. C38 14/8. C3V 11/, R3/2D 418. 03/4 317. 
ELECTROLYTICB. Can types: 32 x 32/450Y. 6/.. 50 e 50/350v. 8/-. 64 e 120/350v. 9/.. 60 e 250/279v. 9/6. 100 e 400/275v. 12/6. 100/275v. 8/-. 200/275v. 41.. 
100 x 200/275v. 8/8. Tubular types: 8/490v. 1/9. 16/430v. 2/9. 32/450v. 8/9. 8 x 8/450v. 8/.. 16 e 16/450v. 4/-. 32 s 32/350v. 4/.. 8 x 16/4500. 3/9. 32/350v.3/- 
MWget Mileon reotteere. Types ßY148. Output 250 volte t amp. No large, than a shirt button. 6/6 each. Serles limiting resistance 1/8. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of business -Cash with order only. Post/P.k,1m Od. per item. Orders over £5 post free. No 0.0.1). All orders cleared day of receipt. Any parcel Insured 
spinet damage in transit far 6d. extra. We are open for personâl shopper. 9.00-5 p.m. Bats. 9.00-1 p.m. Complete lint of modern and obsolete relvee, 'vendors, 
mendensere, transformers, potentiometers, mi,rophones, ete. with terms of business 6d. Please enquire for any Item not 'sled with 8.Á.F.. 
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RS. C. 
(MANCHESTER) ETD 

MAIL ORDERS TO: 
54 WELLINGTON 
STREET, LEEDS 1 

Terms: C.W.O. or C.O.D. No C.O.D. 
under CI. Postage 2/9 extra under £2. 
416 extra under £5. Trade Supplied. 
S.A.E. with all enquiries please. 
PERSONAL SHOPPERS WELCOME 
AT ANY BRANCHES BELOW. 
OPEN ALL DAY SATURDAY. 

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

BRISTOL (Half-day Wednesday)ey) 
14 

Tel: 22904. 

BIRMINGHAM 30/31 Gt. Western 
Arcade, opp. Snow 

Hill Station. CENtral 1279. No half -day 
DERBY26 Osmaston Rd., The Spot 
(Half -day Wed.) Tel: 41361 

DARLINGTON 13 nPdost(HIZAZ' 

Wednesday) Tel: 68043 

EDINBURGH (Half-day13 
3 

h 
Street, 

GLASGOW 326 Argyle Street, 
Tel: CITy 4158 (No half -day). 

HULL 51 Savile Street (Half -day 
Thursday) Tel: 20505 

LEICESTER Tus)elhr T: (Half - 
day 

LEEDS 5-7 County (Mecca) Arcade 
(No half -day) Tel.: 28252 

LIVERPOOL day) Tel 
a 

CEStNtral 3573 
DNo half - 

LONDON 238 Edgware Road WI 
(Half -day Thursday) 
Tel: PADdington 16111 i 

MANCHESTER 
60A -60B Oldham St. Tel: CENtral 2779 
(No half -day) New large store. 

MIDDLESBROUGH WHalf-day ednesday) 
106 Newport Road. Tel: 47096 

SHEFFIELD 13 Exchange Street 
Castle Market Bldgs. 

Tel: 20716 (Half -day Thursday) ) 

VACANCIES FOR STAFF 
AT VARIOUS BRANCHES 

SHOP EXPERIENCE UNNECESSARY 
Write 'n Wellington St. Leeds I 

R.S.C. MAINS TRANSFO 
Interleaved and Impregnated. Prim- 
aries 200430-250 v. 50 c/s. Screened. 
MIDGET CLAMPED TYPE 21 x 21 x 211n. 
250v. 60mA. 6.3v. 2a .. .. .. 13/9 
250-0-250v. 60mA. 6.3v. 2a .. .. 14/9 
TOP SHROUDED DROP THROUGH 
250-0-250v. 70mA, 6.3v. 2a, 0-5-8.3v. 2a 17/9 
350-0-350v. 80mA, 6.3v. 2a, 0-5-6.3v. 2a 21/9 
250-0-250v. 100mA, 6.3v. 2a. 6.3v. la .. 21/9 
250-0-250v. 100mA, 6.3v. 3.5a, C.T. 19/9 
250-0-250v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 28/9 
300-0-300v. 130mA, 6.3v. 4a, 6.3v. la. for 

Mullard 510 Amplifier 35/9 
300-0-300v. 100mA, 6.3v. 4a, 05-6.3V. 3a 28/9 
350-0-350v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 28/9 
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 37/9 
FULLY SHROUDED UPRIGHT 
250-0-250v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a 

Midget type 21 x 3 x 31n. 18/9 
250-0-250v. 100mA, b.3v. 4a, 0-5-6.3v. 3a 29/9 
300-0-300v. 100mA, 6.3v. 4a. 5v. 3a . 29/9 
300-0-300v. 130mA, 6.3v. 4a, C.T. 6.3v. 

la, for Mullard Amplifier 36/9 
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 29/9 
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 38/0 
425-0-425v. 200mA, 6.3v. 4a, D.T. 5v. 3a 57/9 
425-0-425v. 200mA. (6.3v. 4a Twice), 5v. 3a 59/9 
450-0-450v. 250mA. 6.3v. 4a, C.T. 5v. 3a 89/9 

TWEETERS R.A. 3 ohm 2519 15 ohm 25'9 

FANE HEAVY DUTY HI FI SPEAKERS 
12' 20watt. Type 12/10. Post5/6. Only 5 Gns. 

R.S.C. POWER PACK 39/9 
Metal case only 8 x 56 x 221n. For 200-250v. 
A.C. mains. Output at 4 pin plug and socket 
250v. 60mA fully smoothed at 6.3v. 2a. 

ARMSTRONG, TRUVOX, LEAK, 
QUAD, ROGERS, LINEAR, W.B., 
FANE, WHARFEDALE, GOODMANS 
GARRARD, GOLDRING, GRAMPIAN, 
LUSTRAPHONE, SHURE, RESLO, 
TANIIDBERG, FERROGRAPH Products 
stocked. Usual credit terms available. 

RM E RS (FULLY GUARANTEED) 
FILAMENT TRANSFORMERS 
200-250v. 50 c/s primaries 6.3v. 1.5a, 5/9; 6.3v. 
2a, 7/6; 12v. la. 7/11: 6.3v. 3a, 8/11: 6.3v. 6a, 
17/8; 12v. 1.5a, twice. 17/8. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,00011 to 30 5/9 
Standard Pentode 7.00012 to 30 5/9 
Push -Pull 8 watts, EL84, or 6V6 to 30 

or matched to 150 .. .. 9/9 
Push -Pull 10-12 watts to match 6V6 or 

EL84 to 3-5-8 to 150 .. .. 19/9 
Following types for 3 and 150 speakers 
Push -Pull 10-12 watts, 6V6 or EL64 .. 18/9 
Push -Pull 15-18 watts, 6L6. KT66 .. 22/9 
Push -Pull Mullard 510 Ultra Linear .. 29/9 
Push -Pull 20 watts, sectionally wound 

6L, KT66, EL34 etc. . .. .. 49/9 
SMOOTHING CHOKES 
60mA, 10H 40011 4/11. 100mA, 10H. 2200 8/9 
80mA. 10H 3500 5/9. 150mA, 10H, 2500 11/9 
CHARGER TRANSFORMERS 
All with 200-230-250 v. 50 c/s Primaries: 
0-9-15v. lia, 12/9; 0-9-15v. 2a, 14/9; 0-9-15v. 
3. 

-116/5v. 
98a,; 0-9 

28815V/9.. 

5a. 19/9; 0-9-15v. 6a. 23/9; 
0-a9 
AUTO (Step up/Step down) TRANS. 
0-110/120-230/250v. 50-80 watts, 13/9: 150 
watts, 27/9: 250 watts, 49/9: 500 watts. 99/9. 
MIKE TRANSFORMERS 120:1, 8/9. 
AUDIOTRINE HFIOOD 101n. 15 WATT 
HI-FI LOUDSPEAKERS Heavy cast con- 
struction. Dual cone Rubber surround. 
Smooth frequency re- 
sponse 20-15,000 c.p.s. 
Speechcoil3 or 15 ohm. 
Exceptional value at 
R.S.C. GRAM AMPLIFIER KIT. 3 watts 
output. Negative feedback. Controls: Vol:, 
Tone and Switch. Mains operation 200-250v. 
A.C. Fully isolated chassis. Circuit, etc 
supplied. Only 39/9. Carr. 3/9. 

SCOOP PURCHASE OF HIGH QUALITY 
RECORD CHANGERS 

Brand new Garrard 3000 LM. 
Very latest model. Normal 
Retail price approx. £12.15.0. 
Heavy Turntable and light- Carr. 5/6 if 

weight pick-up arm. High fidelity Stereo/ 
Mono cartridge. Fully guaranteed. 

R.S.C. 4/5 WATT A5 HIGH GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home 
small club. etc. Only 50 millivolts input required for full 
output, is suitable for use with latest Iligh-fidelity Pick-up 
heads and all other types of pick-ups and practically all 
"mikes". Separate Bass and Treble Controls provided 
giving full long-playing record equalisation. Hum level 
negligible being 71 dB down 15 dB of Negative Feedback used 
H.T. of 300v. 25mA and L.T. of 6.3v. I.5a. available for supply 
of Radio Feeder Unit or Tape -Deck pre -amplifier. For 
A.C. mains 200-230-250v. 50 c/s. Output for 2-3 ohms speaker 

Chassis Is not alive. Kit is complete in every detail with fully punched Gold Hammer 
finished chassis, point-to-point wiring diagrams and instructions. Exceptional 
value £4.1 KA or assembled ready for use 25/- extra, plus 3/C carr., deposit 22/8 

and 5 monthly payments of 22/6 (total £6.15.0) for assembled unit. 

GNS. 

R.S.C. SttPER /Sf'fIIF/AMPL/fyER 

£5.15.0 

R.S.C.SUPER30STEREDMMIf/ER 
FULLY TRANSISTORISED 200-250v. A.C. N'E PROUDLY INTRODUCE TWO A DUAL CHANNEL VERSION OF THE, 
Mains Operation. I COMPLETELY NEW UNITS WITH I SUPER 15. Employing Twin Printed d r - 
OUTPUT 10 WATTS R.M.S. into 15 ohms. I COMPLET L ITSWITH calts.Close tolerance Ganged Pots. Matched 
OI.JTPU'l' 15 WA7"rs R.M.S. into 3-4 ohms. COMPARING MORF. 

SPECIFICATIONSTHA Components. 
Maximum Instantaneous Peak Power Out- CROSS-TALK:-52dB at 1,000 c.p.s. 
put 28 watts. I F1F:RS OFFERED AT -3 TIMES THE I CONTROLS: 5 position Input Selector.Balss 
l'ItIN'l'ED CIRCUIT CONSTRUCTION. I ... 3 T 1 Control, Treble Control, Volume Control 
LATEST MULLARD TRANSISTORS OOS 1 Balance Control. Stereo/Mono Switch, Tape 
AD149, AD149, OC127Z, OC81Z, 0C44, Monitor Switch. Mains Switch. 
OC44. AC107. - . -- _ ' `\ INPUT SOCKETS (Matched Pairel 
5 POSITIO00017., N INOC49, PUT SELECTOR (1) Magnetic P.U. (2) Ceramic or 
SWITCH EQUALISATION to " ' ' Crystal P.U. (3) Radio/Aux. (4) Tape 
Standard R.1.A.A. and C.C.I.R. Char- Head/Microphone. 
acteristics for Gram and Tape Heads, Operation of the Input Selector Switch 
FULL TAPE MONITORING FAC- i i assures appropriate equalisation, 
1LITIES. Rigid 18 s.w.g. Chassis. Size approx. 12' 
SENSITIVITIES: Magnetic P.U. 4 - ' Wide, 3' High, and 8" Deep. 
mV. Crystal or Ceramic P.U. 400 mV. -- .. y Attractive Facia Plate and Matching 
Microphone 4.5mV, Tape Head - 

Knobs, Neon Panel Indicator. 
2.5 mV, Radio/Aux or Ceramic P.U. 110 mV, Above facilities, etc., except for Gang- 
FItEQUENCY RESPONSE: 20-20,000 c.p.s. Ing and Balance Control, apply also to 
TREBLE CONTROL: +15dB to -14dB at Super 15. 

10 Kc/s. THESE UNITS ARE EMINENTI++'Y 
BASS CONTROL: +12dB to -15dB at 50 c/s. SUITABLE FOR USE WITH ANY 
HARMONIC DISTORTION at 10 Watts MAKE OF PICK-UP OR MICRQ- 
R.M.S. 1,000 c.p.s. 0.35%. HUM LEVEL:-75dB, PHONE (Crystal,Ceramic, Magnetic, Moving Coil, Ribbon) 
NEGATIVE FEEDBACK: 52dB. CURRENTLY AVAILABLE REGARDLESS OF THE 
Complete Kit of parts with full constructional orr. 

OBTAINED BY USING WITHCOST. 

SUPERB SOUND 
1TPUT FIRST 

QUALITY 
ATE ANCILI A BEY 

details and point to point wiring diagrams. 
If preferred printed circuit ca:. be 

21/-Dplied 
with 2 GNS. EQUIPMENT. All required parts, point to point Carr. 

parts soldered in and tested for extra. wiring diagrams and detailed instructions, I B 1216. 

Attractive Walnut or Teak finished cover 6 ans. Carr. If required printed circuits can be supplied with GNS- 
or Deposit l9/- and ()monthly payments 13/2. Total 19i 12/6. appropriate components assembled, soldered and tested for 
£6.17.6. Or unit factory built and tested, complete 2 GNS. 2 gus. extra. 
with Cover and with our usual 12 months guarantee. Terms: Deposit 6 gas. & 9 mthly payments 36/6 Total £22.14.6. 
Or Deposit 63.2.0 and 9 monthly payments 43/3. Total £22.11.3. Attractive Walnut or Teak finished cover 8 gns. or Deposit 19/ - 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD &9mthly payments 13/2 Total £6.17.6. Or unit comp- Carr. 
AND SUPPLIED BY LEADING BRITISH MANUFAC- lately assembled ready for use fitted cover as above or 29 15/-. 
TUREItS. Send S.A.E. for leaflet. Deposit£4.12.0 & 12 mthly p'ments 48/. Total £33.8.0 GNS. 

IMPORTANT NOTE. Rated output 
figures are given in R.M.S. and not speech 
and music or I.H.F.M., otherwise we could 
obviously quote much higher outputs. 
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R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL 

FREQUENCY RESPONSE ±2dB. 
HUM LEVEL 66dB down. 
SENSITIVITY: 6 miWvolte maximum. 
HARMONIC DISTORTION (each channel) 0.2%. 

30-20,000 c.p.a 

SUITABLE for "MIKE", GRAN., RADIO OR TAPE. INTENDED FOR THE 
HOME OR STUDIO BUT SUITABLE FOR LARGE HALLS OR CLUBS 

* Four -position tone compensation sad 
Input Selector switch. 

* Will amplify direct from Tape Heads. 
* Stereo/Mono swatch so [bal peak monaural 

output of 28 watts can be obtained. 
* Separate Bus "Lift" and "Cut" and treble 

"Lilt" and "Cot" control.. 
* Neon panel indicator. 
* Handsome Perspex Froatplate. 
Based on a Mollard deefm and employing 
valves ECC83, ECC83. ECL86. ECL86, 
ECL86. ECL85. EZ81. Send S.A.E. for leaflet. 

Output transformers are high -quality sectionally wound 
to required specification. Output matchings for 3 and 
16 ohm speakers on each channel. Carr. 1211, 
Complete set of parte with point -to 3 Gns. point wiring diagrams and instruc- 
tions, or Factory assembled. tested and euppned wnh 
our usual 12 months guarantee for 
or DEPOSIT 57/- and 9 thin 18 Gns. payments of 88/10 (total 120.15.81. 
A protective wooden cabinet covered in 3 pleasing 
eludes of leathercloth and fitted carrying handles and 
feet can be supplied for 59/8 extra. Carr. 5/6. Term 
DEPOSIT 8/9 and nine monthly pay'meots 8/9 
(Total 87/6). 

AUDIOTRINE HI-FI TAPE RECORDER KIT 25' Carr. 18o 

REALISM AT INCREDIBLY LOW COST, CAN BL ASSEMBLED IN AN DOOR 2 Gns. 
Incorporating the latest Magnavox Tapedeck. The Audiotrine High Quallt; Tape Amplifier with negative 
feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel of Best 
Quality Tape and a Handsome Portable Carrying Cabinet of latest styling and finished dark grey leather - 
cloth. Size 14¡ x 17x 81in. high and circuit. Total cost It purchased Individually approximately 840. Perform- 
ance equal to units In the £50-1280 class. S.A.E. for leaflets. Y'ERMS: Deposit 4 gus, and 12 monthly Pay- 
ments of 42/- (Total 28 Gus.) 4 Track Model 3 (ins. extra. 

R.S.C. A10 30 WATT ULTRA LINEAR HIGH FIDELITY AMPLIFIER 
A highly sensitive Push -Pull high output unit with self-contained 
Pre -amp. Tone Control Stages. Certified performance agures 
compare equally with most ekpensive amplifiers availab,e. Hum 
lever 70 dB down. Frequency response ± 3dB 30-20.000 cis. A 
specially designed sectionally wound ultra linear output transformer 

used with 807 output valves. All components are chosen for 
> reliability. six valves are used EF86 EF86, ECC83. 507, 807. 0034. 

Separate Base and Treble Controls are provided. Minimum 
input required for lull output is only 12 millivolts so that 
ANY KIND OP MICROPHONE OR PICK-UP IS SUITABLE. 
The unit is designed for CLUBS, SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNCTIONS, etc. For use 
with Electronic ORGAN. BASS, LEAD OB RHYTHM 
GUITAR, STRING BASS, etc. For standard or long-playing 
records. OUTPUT SOCKET PROVIDES L.T. and H.T. for 

RADIO FEEDER UNIT. An extra Input with associated vol. control is provided so that two separate inputs 
aaeh as Gram and "Mike" can be mixed, 200.250e. 50 cis. A.C. Mains output for 3 and 16 ohm speaker. 
Complete kit of parts with fully punched chasolo and point-to-point wiring diagrams and Carr. t0/- 
tmtroctloas. Supplied factory built with EL34 output valves and 12 months' guarantee, 11""A°1. toe 14 Gas. If required perforated cover with carving handles can be supplied for 1 On. 
Send B.A.E. for leaflet also speaker. Tetras: DEPOSIT 45/- and 9 monthly payments of 32/4 (Tote: 16 Bas). 

INTEREST CHARGES REFUNDED On 
oats ÿed 

CREDIT 
ln 6 ó úLtS 

LINEAR TAPE PRE -AMPLIFIER. Type LP/l. Switched Equalisation. Positions 
tor Recording at filin 311n., 711n. per see., and Playback, EM84 Recording Level 
Indicator. Designed primarily as the link between a Collaro Tape beck 9I Gns. pod Hl -Fl amplifier, suitable almost any Tape Deck S.A.E. for leaflet. 2 

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE All 
PUSH-PULL ULTRA LINEAR 
OUTPUT "BUILT-IN" TONE 
CONTROL PRE -AMP STAGES 

TwO Input sockets with associated controls allow 
mixing of 'Hike" and gram., as in Alb. HIM: 
sensitivity. Includes 5 valves, ECC113, ECC83, 
EL84, EL89, EZ81. High Quality sectionally wound '. 
output transformer specially designed for Ultra 
Linear operation and reliable small condensers of `> 

current manufacture. INDIVIDUAL CONTROLS 
- FOR BASS AND TREBLE "Lift" and "Cut". 
Frequency response t 3 dB 30-20,000 c/s. Six nega - 
Cive feedback loops. Hum level 60 dB down. ONLY 
23 millivolts input required for FULL OUTPUT, 
Suitable for use with all makes and types of pick-ups and microphones. Comparable with 
the very best designs for STANDARD or LONG PLAYING RECORDS. For MUSICAL 
INSTRUMENTS such as STRING BASS. LEAD or RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300v. 30mA, and 6.3v. 1.5a for supply of a RADIO 
FEEDER UNIT. Size approx. 12 x 9 x 7fn. For A.C. mains 200-250v. 50 c.p.s. Output for 3 
and 15 chats speaker. Kit is complete to last nut. Chassis is fully punched. Full instruc- 
tions 

factory loint built et wiring diagrams supplied. Only Si Gns Carr. 
(OIt 

required louvred metal covers with 2 carrying handles can be supplied for £1. TERMS 
ON ASSEMBLED UNITS: DEPOSIT 33/3 and 9 monthly payments of 24/1 (Total 
£12.10.0). Send S.A.E. for illustrated leaflet detailing Cabinets. Speakers. Mikes, etc. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the Construction of a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation for "lift" 
and "cut". Provision is made for use as straight 
(monaural) 10 watt amplifier. Valve line-up ECC83. 
ECC83. EL84. EL84, EZ81. Outputs for 2-3 ohm speakers, 
Point-to-point wiring diagrams and in- 
structions supplied. Send S.A.E. for leaflet. 8 Gns. Full constructional details and price list 2/8. 

Or supplied factory assembled with 12 months' guarantee for 511.7.8. Carr. 10/ - Terms: Deposit 2 gras. and 9 monthly payments of 24/2 (Total £12.19.8). 

GLNA MINIATURE 2-3 WATT GRAM Always ir. Stock at keen prices SINGLE 
AMPLIFIER. For use with any single and AUTO RECORD PLAYING 
or auto -change unit. Output fol' 2/3 ohm UNITS, PICK-UPS, CARTRIDGES, 

VALVE z 
r. For 200-250v. A.C. mains Size MICROPHONES, CABINES 

2lin. Volume and Only 59 S and COMPONENTS TOne 00ntrols with Switch. I' TOO NUMEROUS TO LIST 

ONLY 4 PAIRS 61F 
SOLDERED 

JOINT.i 
PLUS 

MAINS 
1215,. 10 W. HIGH LUALITY 
LOUDSPEAKERS 
In walnut veneered 
cabinet. Gauss 12,000 
lines. Speech coil 3 
Ohms or 15 ohms. 
OCarr. 

rr.5/6 £4.19.6 
Terms: Deposit 15/ - and 9 monthly payments 
of 10/10 (Total £5.12.8). 
12in. 20 Watt Di -Fi Loudspeslcr- iu 
Cabinets. 15 ohm. Size 18 x £7.19.6 18 x 101n. Finish as above. 
Terms: Deposit 24/8 and 9 monthly pay- 
ments of 17/- ('Total £8.17.8). Carr. 8/6. 
121n. 30 Watt Model. 15 ohms. 

1 O Gns. Cabinet finish as above. 
Carr. 10/- or Deposit 32/- and 9 monthly 
Payments. 22/-. Total £11.10.0. 
W.B. "STENTORIAN" HIGH FIDELITY P.15. 
SPEAKERS HP1012. 10 watts rating. Where a 
really good quality speaker at a low price I. re- 
quired we highly recommend this unit with an 
amazing performance. Please state ,eA 

, 3M la .ff 
whether 3 or 13 ohm required. .7 
R.S.C. JUNIOR BASS REFLEX CABINET. Design- 
ed for above speaker. but suitable for any good 
quality Ein. or loin. speaker. Acoustically lined' as, I 

ported. Polished Walnut veneer finish. Size 18 z Ic 
x 10m. strongly wade. Handsome app -1e .7.6 earance. Superb re production. Parr. it 
R.S.C. STANDARD BASS REFLEX CABINET. he 
12in. loudspeaker a' ",i.0eallr uurd and p"rtc,' 
Size 20 x 14 x 13in. Seautifw 0x15,55 u,'acel h5, 
ish. Recommended for use 
with Audiotrine Speaker 
SystCem.. 

7 r6. £5.19.6 arr 
AUDIOTRINE CORNER 
CONSOLE CABINETS 
strongly made. Ileautiiul 
podshed walnut veneered 
finish. Pleasing design. 
JUNIOR MODEL. For up 
to 815,. speaker. Approx. 
20x II x Sin. /9 

Carr. 5/8. 49 
STANDARD MODEL. To 
take up to 1Oln. speaker. Carr. 7)6. 5 Gns. Size ' 7 IV x 181n. 
SENIOR MODEL. To take up to 12in. speaker and 
with Tweeter cot -out. Size approx. 90 x 30 x 15in. 
( Recommended for use with Audiotrine speaker 
system). Carr. 8/6. Terms available. 8 Gns. 
AUDIOTRINE 111 -FI SPEAKER 
SYSTEMS Consisting of matched 12in. 
12,000 line. 15 ohm high quality sneaker: 
crossover unit 
(consisting of 
choke, conden- 
ser, etc.) and Tweeter. 
Smooth res- 
ponse and ex - 
t end e d fre- 
quency range 
ensure surpris- 
ingly realistic 
reproduction. Standard 10 
watt rating. 
£4.19.9 /8 
Or Senior 20 watt. TC.10.8. Carr. 7/6. 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1966 PRACTICAL WIRELESS 831 

R.S.C. BASS -REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGN QUALITY ALL-PURPOSE UNIT 

INTEREST 
NTERS TDCHARGES REFUN 

ACCOUNTS SETTLED IN 

R.S.C. 
For lead, rhythm, bass guitar and all other musical instruments 6 MONTHS Addresses Page 829 
For vocalists, gram, 

, '1 
`- 

9' 

a ltBs3'. 
r. é 

radio, tape and general public address 
* UNUSUALLY POWERFUL LOUDSPEAKER 

COMBINATION consisting of a FANE HIGH 
FLUX 1,10. 30 watt unit PLUS a FANE 12ín. 20 
watt uni, with extended fr 'quency response. 
4 Jack Socket Inputs and two independent Vol- 
ume Controls for simultaneous use of up to 4 
pick-ups or `mikes'. 

'- * Separate cabinets fully covered in contrast-- 
ing tones of Rexine/Vynair with gold trim- 
ming for speakers and amplifiers. 

* Separate Bass and Treble Controls giving 
Boost' and 'Cut'- 

Fend S.A.E. for leaflet. Or call at one of our r, ui branches and compare the Bass -Regent y 
49with units at more than three times the cost. 
t:nr. Or deposit 8 0d 12 monthly pay- 
Carr. 25/- menu o1 81/0 Total 54 Gns. 

R.S.C. 
sa^" .t,.. 

^ 

;¡ 

l W : s ' . 

, ?;< 

..,:i tins " 
'Ii$/ 

'z?::':: 

'`< 

COLUMN SPEAKERS 
Covered Sn two -Lone Rexine/ 
CovereVynaird Ideal for vocalists and 
Public Address. Normally sup- 
plied for 15 ohm matching but 
can be supplied for 100v. line 
for 351- extra. 
Type C58, 15-20 watts. Fitted 
five Sin. high flux speakers. 
Overall size approx. 42 x 10 x 5in. e 12 + Gns. Carr. Or deposit 
9 monthly 

101-. £gang 
Y Payments of 27/,. 

(Total £14.9.9) type tin.C4I 4U watts. Fitted 
four 12ín. 12,000 line 10 watt 
speakers- Overall size 56 x 14 x 
9in. aliProx- 19 Gns. 

TRANSISTORISED SOUND MIXER 
Or deposit o: 3 gn, . and 9 mthly 
PYmts of 43/2 (Total 213 gns.), 

Full Range of l ',\\: and GOOD- 
MANS Speakers in 

L.Nk 
and all types 

'Mikes'. Credit terms if required. 

Enables mixing of up to 4 standard jack inputs, 
i.e. mike., tape, gram, tuner, etc., into sin^le 
output, Compact and completely self- 49/9 contain,.ed,uses standard 9 volt battery 

30 WATT HI-FI AMPLIFIER 
FOR LEAD, RHYTHM BASS GUITAR 

R.S.C. MULTI -PURPOSE AMP. 
especially suitable for Bass GuitarA 
A highly efficient unit incorporating massive 
16in. high flux loudspeaker spedal',.onslru: a d 
to withstand heaviest load conditions. Rating 
25 watts. Individual bass and treble 
controls give ample Boost' and 'Cut. --. - 
Two lack socket inputs separately con- ^ 

trolled. Cabinet is of substantial con- s ; 

tw contion and attractively of ed ffi ád 
two contrasting tones of Resine and 
Vynair. She a ?, approx. 24 x 21 x 13 re. 
Send S.A.E.lat,p 1 Carr. - (t 
for leaflet. 29Z Gns. 1716 -ft;', deposit 114.14 and 12 monthly 
payment n; 48/- (Total 32/ gab.l. 

R.S.C. GI5 IS WATT AMPLIFIERS for Lead 
or Rhythm Guitar, Mike, Gram or Radio 
High-flaelity push-pull output. Separate bass\PP 
and treble 'Cut' and 'Boost' controls. Twin 

- separately controlled inputs so that 
- two instrumentsn besdaor "mike and pick--._ 

.f ups can used at the same time. Loud-,=- 
speaker is a heavy duty flux 12in. 20 
watt model with cast tang s, Cabinet 
is covered in contrasting shades of 

Iin.113 . Size approx.618 x 18 
x n1n. 1/ Carr. O16. 
On1y192Nn$.or DEPOSIT 3 Gns, 

_ 

(Totaland 
12 monthly 

S.A.E.payments 
of 32t,/6 

.a" £22.13.0). S. for leaflet, 

and for VOCAL or INSTRUMENTAL 
GROUPS 

Four Input, 
- 

two volume con- 
( : trol Hi-Fi unit 

i it 49 , with separate 
é i_; Class and Treble ':`ar¢ i4`k' Cut' and 'Boost' -r_ ,-max.... controls. De - 

- -T" ..: signed for vocal 
-. ( or instrumental e. r 11( 7 groups. For Bass, 

t n, __. 
.._,-- Lead or Rhythm 

Guitar. Millard 
or Braman latest type valves. Housed in 
strong Rexine covered cabinet with twin 
carrying handles. Attractive black and geld perspex fascia plate. For 200-250v. A.C. 

R.S.C. G5 AMPLIFIER 4 watt high quality output. Incorporating high flux 12in. 10 watt 
loudspeaker. Sensitivity 40 mV. High impedance jack Input. 

Handsome cabinet (size 14 x 14 x 71n. approx.) finished in Rexine/Tygan, 200-250v. A.C. mains. 
Suitable for Lead or Rhythm £9.19.6 or Deposit 30/9 and 9 monthly payments 
Guitar in home or small club. etc. of 22/3 (Total 11 Gns.). Carr, 7/6 

mains. COutputf 
ord 
3ss iers. or 15 

fella 
12/6. or Deposit £3 and 9 monthly 17 

GNS. payments of 37/-.9 
monthly 

X19.13.0) 

R.S.C. BATTERY CHARGING 
All for A.C. Mains 
Assembled 

:. 4 amps 6/12v. 
: age : #.:.`:';'''''?? - Fitted Am- :::Y..;.;.?r::.:z"i;i::.;: 

- meter and 

EQUIPMENT 
200-250v., SOcs 

ASS E,MBLED 
6/12v. 2 amps. 
Fitted Ammeter 
and selector 

Guaranteed 12 months 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W. Bridge, Metal 
Rectifier, well ventilated steel 

HEAVY DUTY CHARGER KIT 
6/12v. 6 amps.. variable output 

CCousIsv Ft. Maindge) 3e ormer R-3010- 230 
fier; Ammeter, Variable Charge Râte 
Selector Panels, Plugs, Fuses, 59/9. Fussholder and circuit. Carr. 5/6 variable 

R':? ?' charge rate 
.$":YS. ; s 1 e c t o r . 

l 

.... .,... Also selector 
-, 

.......;,:o-- 
^-- plug for 632. 

plug for 632. or 
12 v. Louvred 
metal case fin- 
(shed attractive 
hammer blue. 
Fused, for 

case. Fuses, Fuse -holders 
Grommets, panels, Heavy 
Duty Clips, clrcult. Carr. 3/6 
6v. or 12v. 'I ca= 22/9 
As above with ammeter 28/9 

SELENIUM RECTIFIERS F.W. (BRIDGED) 
6/12v, la- 3/11: 6/12v. 3a, 9/9: 6/12v. 6a. 1513: 
6/12v. 2a. 6/11: 6/12v, 4a. 12/3: 6/12v. 10a. 26/9; 
6¡1232. 15a. 35/9 or 12v, charging.. Louvred steel case 

with stoved grey hammer finish. Fused 
and ready for use with mains 
and output leads and clips. 59 9 OrDeposit12/- and 5 monthly 
payments 12/- Total £3.12.0 Carr. 4¡6 

ready 
use with mains 
and output leads 
gg/g Carr 

3¡9. 
8/12v, I amp 27/9 

6v. or 12v. 2 amp' 25/9 
6v. or 1232. 2 amps, 
inclusive of ammeter 35/9 
632. or 12v. 4 amps with 
Ammeter and variable 
charge rate selector 52 19 

COMPLETE POWER PACK KIT 
Consisting of Mains Trans., Metal Rectl- 
fier. Double electrolytic smoothing choke, 
chassis and circuit- For 
200/250 v. A.C. mains. Output 

CHARGER AMMETERS 
Less meter. 

250 v., 60 mA, 6,3 v 2a. , 

0-1.5a., 0-4a., 0-7a., 8/9 each. TANNUY RE-ENTRANT LOUD 
For COMMUNICATION RECEIVERS 

R.S.C. 4 WATT GRAM. AMPLIFIER 
KIT. Complete set of parts to build a good 

SPEAKERS. outdoor or 
Factory use. 8 ohms, 8 watts. 276 

Plus 4/6 carriage 
RX 60 DE LUXE 
4 BAND 15 

qualitye dcompactl unit suitablei.Mains for use with 
any record playing unit. ls,dated 
chassis separate Bass and Treble 59x9 controls. Output for 2-3 ohm 
speaker. For 200-250V. A.C. 

HI-FI 12 WATT AMPLIFIERS 
BRAND NEW Carr. 7/6 £7.19.9 EX -GUITAR AMPLIFIERS 
Manufacturers' discontinued Model. 

220/240°50/s0 
9`'O3 ár c.ps. A C 

mains opera 4f`°., 2.43., 
Lion. Pre ,ems ';<:,. 
tuend es coy--- 

R.S.C. BABY ALARM or INTERCOMM 
KIT. Complete set of parts with diagrams, 
etc. Housed in two polished walnut finished 
cabinets of pleasing design. High sensitiv- 
ity. For 200-250v. A.C. mains. Fully isolated. 
Controllable at both units- An intercomm. 

Push-pull output. Latest high efficiency 
valves. Dual separately controlled Inputs 
for 'Mike' and gram. Separate Bass and 
Treble Controls. High Sensitivity. Out- 
put for 3 or 15 ohms speaker. Guaranteed 
tested and in perfect working order. 

ered1600Kc/s ")lee....;;;,:. .t.;<. :,gl:'>I'::: 
to 30 Mc/s 
continuous. Incorporates 5in. speaker. Slide 
rule tuning dial 'S' meter. Internal ferrite 
aerial 58M. 10 section for short waves. Fitted 
sockets for optional outdoor aerial. ligad - 

of this class would normally cost £20-£30. 
Only 89/6, hair. 5/-. Ready for use. 8 Rns. VH.FF.M. Ra . Id' Tuner JASON FMTI design, Total cost of 

phones, external speaker socket. Other fea-' 
tures are electrical bandspread tuning. Noise 

by 
R.S.C. BATTERY TO MALNS CONVEIt. 

SION UNITS. Type 
parts including valves, tuning£6.1t 
dial, escutcheon, etc. 9.6 

limiter, A.V.C., B.F.O., stand switch.. 
Size approx. 121 x 59 x ß91n- Handsome 
crackle finished metal cabinet. Brand new 

BMI. An all-dryType 
battery elimina- 

--. tor. Size 5} x 
41x2in. approx. 
Completely re- 

a 
highLH£T 

FEEDER UNIT. Design of 
a quality Radio Tune.' (specially 
suitable for use with our Amplifiers), 
Delayed A.V./C. Controls are Tuning. 

with full instructions manual 19 Gns Usual guarantee. Carr, l0/-. 
Or Deposit £5 and 9 monthly payments 37l8 
(Total £21.19.0). 

m V places batteries fit.. supply 1.4v and r9 
9032 where A C, 

a - mains 200-25Óv. 
50 c/s Is avail- 

able. Suitable for all battery portable 
1,4v. 90v. Complete 

W/Ch. and Vol. Only 250v. 15mA H.T. and 
L.T. 
Size 

of 6.332. lamp required from amplifier. 
approx. " x 6 x 7in, high, Simple alien- 

-meat procedure. Point-to-point wiring 
e9agrams, instructions and priced parts 
list with illustrations, 218. Total building 
costs £5.5.0. S.A.E. for leaflet. 

15ín. 40 WATT EXTRA HEAVY DUTY 
LOUDSPEAKERS Famous 11 Gns. make. Normal price approx. w19. 
Very limited number to clear with full 
guarantee. Carr. 15/ - 

receivers requiring and 
kit with diagram 39/9 or ready for use 46/9 I RANSISTOR SALE LINEAR TREMOLO PRE -AMP UNIT' 

EX GOVT. SELENIUM 
RECTIFIERS I2v 15 AMP / 
(BRIDGE) F.W. ONLY 

MnllardoC71gn1 
0C453/11. 0C44`/11, CC722/11, 0081 2/11, 
0C171 8/9, AF117 6/9. Edlswan XA101 3/9. 
22A112 3/9, XC101A 3/9. Postage 6d. for up 
to 3 transistors. 

Suitable for use with any of our Ampllflerd. 
Controls are Speed (frequency 4 Gns. of interruptions). Depth (for 
heavy or light effect). Volume and Switch. 
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1. 8 VALVE 15 WATT PUSH-PULL AMPLIFIER 15 s 1 s 141n. A.C. 
Mato, 200-250 volts. 4 inputs with controls for same and bas and 
treble lift controle. Tapped for 3 and 15 ohm speakers. Extra H.T. 
and L.T. for F.M. Tuner supplies etc., built and tested. 7 gui- P. It P 
13/6. 

2. CYLDON AM FM PERMEABILITY TUNERS FOR ALL TRANSISTOR 
OPERATION. Size 21 z 21In. approx. By famous manufacturer. A.M. 
1.F. 470 Kc/a, F.M.-I.F. 10.7 Mc/s. A.M. coverage from 1820 Ke/s-525 
Re/s. F.M. coverage 108 Mc/a-88Mc/s. Circuit diagrams 2/8. FREE 
with Tuner, 1st 2nd und 3rd A.M. L.F.'e, 1st, 2nd, 3rd and 4th F.M. 
1.3's V.H.F. One choke. A.M. I.F. trap. All the above are the R.F. 
end of an A.M./F.M. receiver car radio etc. The above Items 42.10.0. 

8. AMPLIFIER KIT. 3 to 4 watt AmpilSer Kit. Comprising chassis 85 s 
21 x lin. Doub.e wound mains transformer output transformer 
volume and tone controls, resistors, condensers etc. Valves CVO, 
ROC81 and metal rectifier. Circuit 1/6. free with kit, 90/8 plus 4/e P./P. 

4. 8 -WATT 5 -VALVE PUSH-PULL AMPLIFIER & METAL RECTIFIER 
Size: 9 s 8 s hi. A.C. Mains, 200.250v. 5 valves. For use with Std. 
or L.P. records. musical instruments, all makes of pick-ups and mikes. 
Output 8 watts at 5 pet cent total distortion. Separate base and treble 
lift control. Two Inputs, with controls for gram and mike. Output 
transformer tapped for 3 and 15 ohm speech colle. Built and tested. 
88.19.8. P. k P. 8/.. 

5. 40W FLUORESCENT LIGHT HIT incorporating OHC Choke sise 84 s 
15 x 1jin. 2 bi -pin holders. starter and starter holder, 11/8. P. A P. 4/8. 
Similar to above: 60W Fluoreaoent Light Kit incorporating GEC choke 
else 115 x 15 x lilts. 2 bl-pin holders, starter and starter bolder, 17/8. 
P. k P. 5/8. 

8. OSCILLOSCOPE foe D.O. and A.C. APPLICATIONS. Push-pull X 
amplifier; Fly -back suppreson; Internal Time -base Scan Wave form 
available for external use; pulse output available for checking TV line 
0/P Transformers, etc. Provision for external -1/P and C.R.T. 
Brightness Modulation. A.C. mains 200.250v., 418.18.0. P. k P. 10/, 
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 

7. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls in metal 
case. size 10 z 8 z 61. Incorporating two F013 valve,, maim trans- 
former. metal rectifier, choke. Indicator, lamp crystal and numerous 
components. Modulated and uumodulated output socket. Originally 
used for 1.T.V. frequencies. Brand new, 80/6 plus 7/. P. k P. A.C. 
mals 200.250 volts. 
SILICON RECTIFIERS. 220v. P.I.V., 750mÁ. Six for 7/6 post paid. 

S. POCKET MULTI -METER. Sise 3j x 24 z 11tH. Meter sise 24 s 111n. 
Sensitivity 1,000 O.P.V. on both A.O. and D.C. volte. 0.15, 0.150. 
0.1,000. D.C. current 0-150mA. Resistance 0á00k0. Complete with 
test prods, battery end lull instructions. 42/8. P. k P. 3/6. FREE GIFT 
for limited period only. 90 watt Electric Soldering Leon value 15/- to 
every purchaser of the Pocket Multi -Meter. 

0. CHANNEL TUNER LP. 16-19 Mc/s. Continuously tunable from 174- 
218 Mcls. Valves regalred-PCF80 and P0084 (In eerie.). Cover 
BBC and ITA rangea Aleo Police. Pire and Taxis, eta Brand new 
by lamons maker. 10/-. P. t P. 3/, 

10. POWER SUPPLY KIT In metal case else 35 x 24 x 21n. incorporating 
mains transformer, rectifier and condensera 2901250 A.C. mals 
Output: 9v., 20md 10/0 plis 3/- P. k P. 

11. B.S.R. MONARCH UA16 WITH FULL PI HEAD, 4 -speed, playa 10 
records, 12ín.. 101n., or 71n. at 16. 33, 45 or 78 r.p.m Intermixes 
7In.. 10In. and 12in. records of the same speed. Has manual play 

tion; colour brown. 1 1. uired 
above baseboard 41ín., below baseboard 

nsions:421in.01 
Fitted .Rbe full Fi 

turnover crystal head. 64.10.8. P. a P 716. 

It FIRST QUALITY PVC TAPE 
511. Std. 8501t. .- 9/- 51n. LP. 850ft. 

on 

10/8 
71n. Std. 1200ft. .. 11/8 31n. T.P. 600ft. .. .. 10/6 
31n. L.P. 240ft. 4/- 51n. T.P. 180011. 45/8 
511a. L.P. 120011... 11/8 551. T.P. 2400ft. -- .. 82/6 
71n. L.P. 180011. .. 18/8 71... T.P. 300011. 

k each 4 Post 
.. .. 42/8 

P, P. 1e. or more Free. 

12. MAYFAIR 6 -TRANSISTOR TAPE RECORDER 
Capstan -driven, battery operated, 74 and 35 l.p.s. Precision made. 
Push-button controls. High, quality 241n. speaker. Push -pall circuit. 
Output: 400 mw. Frequency response: 200.7,000 kc/s. Fast rewind. 
UD to 1 hour twin track ,playing time. Automatic erasing for re- 
recording. Dimensions: Ma. z lll, x 3áin. Weighs only 71óe. S11.11.0 
plus 7/6 P. k P. 

14. 55E TAPE DECK 
AC 200/250v, tape speed 31 twin track. 25.6.0 P. k P. 7/6. 

16. GEC FLAT 'HEATER ELEMENT 500 w. 
Cap be used for wash bollero, washing machines, etc. Five or elk ele- 
ments can be used In parallel to give 2500'3000 watts. Sire 54 x 14, 
copper enclosed. 2/6 each. P. k P. 11-. 4 or more Post Paid. 

RADIO . & TV COMPONENTS (ACTON) LTD. 

21 b High Street, Acton, London, W.3. 
All enquiries Stamped Add d Envelope. 

Goods not despatched outside U.K. 
Shop hours 9 a.m.-6 p.m. Early closing Wednesday 
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' r........ ter 
The Radio with the STAR features 1 

4in. Speaker 
7 -transistor superhet. Output 350mW. 
Wooden cabinet, fitted handle with silver coloured i' 

fittings. Size I2,= x 82 x 3+in. 
Horizontal tuning scale, size I I+ x 2éin. in silver 
with black lettering. 
All stations clearly marked. 
Ferrite -rod internal aerial 
I.F. neutralisation on each 
stage 460 kc,,s. 
D.C. coupled output stage 
with separate A.C. negative feed back. POWER SUPPLY KIT to 

*All components: ferrite rod and tuningpurchasers of "Elegant Seven" 
P parts, incorporating mains [rans- 

assembly mounted on printed board. former, etc. A.C. mains 200-250v. 
Operated from PP9 battery. Output 9v. 50mA. 7/6 extra. 
Full comprehensive instructions and * Fully tunable over medium and long waveband. 
point-to-point wiring diagrams. * Car aerial socket. Full after -sale service. 
Printed circuit board, back printed with all component values. 

Ail enquiries Stamped Addressed Envelope. 

ONLY £4.4.0 
Plus 616 P. & P. Parts 

list & circuit diagram 
216. FREE with parts. 

* * 
* 
RADIO & TV COMPONENTS (ACTON) LTD 21C High St., Acton, 
Open 9 a.m.-6 p.m. including Sots. Early closing Wed. Goods not despatched outside U.K. 

833 

London W3 
Terms G.W.O. 

SURBITON PARK RADIO 
MARTIN AUDIOKITS & RECORDAKITS 

F.M. TUNER UNITS Nos. 15, 16 and 17 Cash £12.17.6 
Or Dep. 51/6 and 12 m. pyrnts. of 18/10 (H.P. Price £13.17.6) 
TRANSISTORISED AMPLIFIER with 5 position input selector, 
pre -amp and controls, 10 watt amplifier and Power Pack 

For 3 Ohm Speaker. Cash £14.5.0 
Or Dep. 57/- and 12 m. pyrnts. 20/10 (H.P. Price £15.7.0) 

For 15 Ohm Speaker. Cash £15.8.0 
Or Dep. 62/- and 12 m. pymts. 22/6 (H.P. Price £16.12.0) 
All above include Front Panels. Knobs and Instrurtìons. 
TWO TRACK RECORDAIÇT AMP. (Valve) FOR STUDIO 
DECK, 6 valves, controls, self powered Cash £11.11.0 
Or Dep. 47/- and 8 m. pyrnts. 25/6 (H.P. Price £12.11.0) 
COLLARO Sr U DIO DECK 3 -speed latest Two Track Cash £10.19.6 
Or Dep. 44/- and 8 m. pymts. 24/6 (H.P. Price £12.0.0) 
COMPLETE KIT with case. spkr., tape and mie.....Cash £29.19.6 
Or Dep. 120/- and 12 m. pyrnts. 44/- (H.P. Price £32.8.0) 
FOUR TRACK AMP. as above Cash 612.12.0 
Or Dep. 52/- and 8 m. pyrnts. 27/6 (II.P. Price £13.12.0) 
FOUR TRACK COLLARD DECK Marriott "X" Serles heads. 

Cash 613.19.6 
Or Dep. 56/- and 12 m. pyrnts. 20/6 (H.P. Price £12..2.0) 
COMPLETE KIT with case, spkr., tape and mie. 

Four Track Cash £33.19.6 
Or Dep. 136/- and 12 m. pymts. 49/10 (H.P. Price £36.14.0) 
TAPE PRE -AMP for Studio Deck, self powered. 

Two Track Cash £8.8.0 
Or Dep. 34/- and 6 m. pymts. 25/8 (H.P. Price £9.9.0) 
TAPE PRE -AMP as above Four Track Cash £9.9.0 
Or Dep. 39/- and 6 m. pyrnts. 28/4 (H.P. Price £10.9.0) 
'We are leading stockists for all Martin Constructional Kits. 

AMPLIFIERS -TUNERS Selection 
ARMSTRONG 221 10-10 watts Stereo, Mag PU and Filter 

Cash £33.15.0 
Or Dep. 135/- and 8 m. pyrnts. 99/6 (H.P. Price 136.9.0) 
ARMSTRONG 22210-10 watts Stereo Amplifier Cash £27.10.0 
Or Dep. 110/- and 12 ni. pyrnts. 40/4 (H.P. Price £29.14.0) 
ARMSTRONG 224 F.M. Tuner Powered Cash £22.10.0 
Or Dep. 90/- and 12 m. pymts. 37/- (H.P. Price £24.6.0) 
ARMSTRONG 223 AM/FNI 'I UNER Powered Cash £28.15.0 
Or Dep. 115/- and 12 rn. prlmh. 47/2 (H.P. Price £31.1.0) 

SURBITON PARK RADIO LTD. 

ARMSTRONG 127 MONO 5W with AM/FM Cash 226.10.0 
Or Dep 106/- and 12 ni. pymts. 38/10 (H.P. Price 228.12.0) 
ARMSTRONG 127 STEREO as above Stereo amp...Cash £37.10.0 
Or Dep. 150/- and 12 m. pymts. 55/- (H.P. Price £40.10.0) 
ARMSTRONG 227 MONO 10W amp, with AM/FM....Cash£36.15.0 
Or Dep. 147/- and 12 m. pyrnts. 53/10 (H.P. Price £39.10.0) 
ARMSTRONG 227 STEREO as above with Stereo Amp. 

Cash 252.15.0 
Or Dep. 211/- and 12 m. pymts. 77/4 (H.P. Price £56.19.0) 
ARMSTRONG 226 STEREO as above, but Mag. P.U. Filter. 

Cash £61.0.0 
Or Dep. 260/- and 12 m. pymts. 88/- (H.P. Price £65.16.0) 
Teak Cases for all Armstrong Units £3.10.0 
ROGERS CADET 01k. 310-IÚ watt Stereo Amp. Mag. P.U 

Cash £20.10.0 
Or Dep. 118/- and 12 m. pyrnts. 43/3 (H.P. Price £31.17.0) 
CASE MODEL ROGERS CADET Mk. 3 £3.0.0 extra 
LEAK STEREO 30 TRANSISTOR AMPLIFIER Cash £49.10.0 
Or Dep. 198/- and 12 m. pymts, 72/7 (H.P. Price 153.9.1) 

LOUDSPEAKERS Selection 
FANE 122/III Heavy Duty 12in. 20 watt Cash 25.5.0 
W HAItFEEDALE SUPER 8/ItS/DD Cash £7.0.0 
WHAItFEDALE SUPER 10/RS/DD Cash £11.13.4 
Or Dep 47/6 and 8 rn. pymts. 25/9 (H.P. Price £12.13.6) 
GOODMANS MAXIM Cash £17.10.8 
Or Dep. 70/6 and 12 m. pymts. 2518 (H.P. Price £58.18.9) 

MOTORS PICK-UPS Selection 
GARRARD SltPlll Mono Cash 65.10.0 
GARRARDModel 1000 Mono Cash £7.10.0 
GARRARD Model 2000 Mono Large Table Cash 28.10.0 
Or Dep. 34/- and 6 m. pymts. 26/- (H.P. Price 19.10.0) 
GARRARI) Model 3000 Stereo Lightweight arm .Cash£11.11.0 
Or Dep. 47/- and 8 se. pymts. 25/6 (H.P. Price 6I2.11.0) 
GARRARD S.P.25 Less cart.: Single player Cash £12.10.0 
Or Dep. 50/- and 8 m. pyrnts. 27/6 (H.P. Price 613.10.0) 
GARRARD AT60 Less cart.: Heavy table Cash £13.0.0 
Or Dep. 52/- and 12 M. points. 19/- (H.P. Price £14.0.0) 
GARRARD LAB80 Push button oper., less cart.... Cash£27.10.0 
Or Dep. 110/- and 12 m. pymts. 40/4 (H.P. Price 8,28.19.0) 
GARRARD 401 Transcription Table. No arm Cash232.1.0.0 
Or Dep. 130/- and 12 ni. pymts. 47/8 (H.P. Price £3=1.2.0) 
GOLDRING G66 Mono Single Player Cash 211.11.0 
Or Dep. 47/- and 8 m. pymts. 25/6 (H.P. Price £12.11.0) 
GOLDRING GL38 less cart.: Heavy table, single play Cash £17.1.0 
Or Dep. 69/- and 12 m. pyrnts. 24/11 (H.P. Price £18.8.0) 
GOLDRING GL70 trans.: Unit with arm, less cart...Cash £29.18.6 
Or Dep. 120/6 and 12 m. points. 43/9 (H.P. Price 182.5.6) 

Leaflets available upon receipt of 6d. stamp 
48-50 Surbiton Road, Kingston -on -Thames, Surrey 

Phone KIN. 5549:: Hours 9 a.m. to 6 p.m. daily (I p.m. Weds.) 
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STERN-CLYNE 
HIGH FIDELITY EQUIPMENT 

(I) Mullard "10 Plus 10" 
Stereo Amplifier 

A High Fld-lits design providing up 
to 10 watts .pet channel). 
KIT OF PARTS 820.0.0. 
Built and tested 124.1.0 (C. e I. 7/6). 
We mn Alen ma. .pie the Main Ampli. 
der ro - eration with our Dual 
Channel Pre -amplifier. 
KIT OF PARTS d27.0.0. 
Built and tested 284.0.0 (C. A I. 10/51. 

(2) Mullard Dual Channel 
Pre -Amplifier 

A our -valve design for both Stereo- 
phonie and Monophonie operation. 
HIT OF PARTS 212.10.0. 
Belk and tested 215.0.0 (C. A L 3/-(. 

(3) The "Twin Three" 
Stereo Amplifier 

Based on a recent dreige by Mollard 
Ltd. it M deaüy suited for use In 
Penable Record Players. 
Built and tested 80.0.0 (C. a I. 7/0). 
To construct a Stereo Portable 
Record Player, we offer. 
Assembled Amplifier with two 
a a Aie Loudspeakers and Portable 
Cam for 818.10.0 (C. A t. l0..,. 

Fully descriptive leaflets 
available on any of the 
above items. 
Instruction Books and 
Detailed Price Lists 
are supplied Free with 
Kits of Parts but may be 
purchased separately I 

required. 

Items 1 2 and 14, 3/- each; 
5 and 13 3/8 each: 7. 8, 9. 
10. 2/- each: 11, 2/6 each; 
12 5/. All Poet Free. 

(5) Tudor AM/FM Tuner 
SeIf-powered VHF/FM long and 
medium waves. FM 87.5.108.5 Mc/e. 
AM.MW 522-1,830 Kole. LW 143- 
270 Ke/e. Multiplex output. 
Built and tested 24 Gina. (P. e P. 7181. 

Mullard 3 -Valve Pre - 
Amplifier Tone Control 

Designed mainly for the Stern 
Mallard range of Monophonic Power 
Amplìdere. 

KIT OF PARTS 210.0.0. 
Built and tested 813.18.0 (C. e L 51-). 

(8) Mullard "S -IO" Main 
Amplifier 

For nee with Mullard 2- or 8 -valve 
preampllfiers with which an un- 
distorted power output of up to 10 
watts i: obtained. 
KIT OF PARTS 810.0.0. 
Built and tested .18.10.0 (C. A I. 6/0). 
Above incorporating Partridge Out- 
put Transformer 21.6.0 extra. 

(9) Mullard "5-IORC" 
The popular '0.10" complete in- 
corporating Fuseler. Control Unit 
providing op to 10 watts high quality 
repr-duction with an input of 600mV. 
KIT OF PARTS 812.0.0. 
Built and tested 818.0.0 (C. & L 7/6). 
With Partridge Output Trenalermar 
11.0.0 extra. 

(I0) Mullard "3-3RC" 
A high quality Amplifier developed 
from the very popular 3 -watt Mallard 
"3-3" design. 
BIT OF PARTS 88.8.0. 
Built and tested 211.10.0 (O. A L 6/0). 

(I I, The "Mono -Gram" 
A small Amplifier of genuine high 
quality performance producing up to 
3 watts undistorted output. 
RIT OF PARTS 84.10.0. 
Built and tested 88.0.0 IC. A L 3/8). 

VERITONE 30 
AMPLIFIER 

A general purpose amplifier of 
outstanding quality ideally Batt - 
able tot Dance Bands, Clubs, 
Hotels, Factories, Indoor and 
outdoor Public address requiring 
s powerful rebust portable Ampü- 
fie which will provide high quality 
reproduction. distortion tree. The 
Ampufiet has two standard Jack 

socket input., high gain and low gain 
with .ndiv,dosl volume controls and with the 

master volume control the ,neuts may he mixed and 
balanced as required. Housed in a really robust ,tecie.er finished in .smooth 
grey hammer finish with chrome handle and Over grey front panel with 
contrasting letters and knobs. Built-in Pre -amplifier and Control Unit. 
30 watt Undistorted Output. Switched Output for 3 or 15 ohm loudspeakers. 
Fully assembled and tested. Carrate and 
insu,ancc. 10'-. Ventilated Cover wdh chrome 
handle., iv ,Ilostraed. 351- extra Price 18 Gns. 

(16) JL10 Power Amplifier 
Incorporates the latest diode/pentode 
ECL86 valves in push-pull Partridge 
ultra Ifnear output transformer. 
Partridge mains transformer and 
smoothing choke. 10 wette power 
output, surplus. 
Built and tested 812.12.0 (C. A I. 7/61. 

(17) Double Feature 
Pre -Amplifier 

Inputs for microphone, crystal or 
magnetic pick -ape, tuner unit, and I 
addition often, full Militate. for tape 
recording and high fidelity replay. 
Thu unique feature mean that 
should you wish to include tape in 
your hi-fi system at a later date W 
that is required ie a suitable tape deck. 
Built and beefed 218.18.0 (C. A I. 5/-). 
Prices B both unite polehased to - 
tether: 
Bold sad tasted 180.0.0 (0.A L ]q-). 

VERITONE 30 

A amen versatile 3-4 watts Gram 
Amplifier eilt..ble for crystal Pick-up 
or Radio Tuner. Ideally silted for a 
email domestic inatallation. Output 
imp. 3 ohm», volume control, treble 
coot, ol, bees control and middle con- 
trol. Valve Une -up: EL84, BF88, 
EZ80. 

Chassie else 88 x 4 x lain. Sliver 
anodised finish. Attractive front panel 
silver grey finish with contrasting 
lettering and knobs. Sae St x 2tin. 
Fully assembled and tented 6 Osa. 
C. A I. 5)-1. - ** 

(7) MULLARD 2 -VALVE 
PRE -AMPLIFIER 

Employing two EF88 valves and 
designed to operate with the Mallard 
MAIN AMPLIFIERS but also per- 
fectly suitable for other makes. Now 
with new design front panel. 
LIT OP PARTS 18.OÁ 
bilk sad tried 80.100 (C. a L aFl. 

_:.',e e 
addidira 

(12) Stereo Tape Pre - 
Amplifier Model STP-1 

For use with current Truces. Bree - 
e6 or Collaro "Studio" t and I -track 
Stereo Decks. Now with new design 
front panel. 

KIT OF PARTS 022.0.0. 
Built aid Wed 188.0.0 ,C. e 1. 8/8). 

(13) Mullard Type "C" Tape 
Pre -Amplifier 

Suitable for moat I -track Mono 
Tape Decke. Now with new design 
iront panel. 
KIT OP PARTS 814.0.0. 
Built and tested 81518.0 (C. A .1 VOL 

(14) Mullard Tape 
Amplifier Model HF/TR3 
Based on Mallard's type "A" design 
and .suitable for most t -track Mono 
Tape Decks. Now with new design 
iront panel. 
HIT OF PARTS 818.18.0. 
Belt and testad 018.0.0 (C. A 1. 7/8,. 
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Veritone bring to you a new design in 

F.M. Tuners unique in both circuitry and styling 

-designed for the modern -minded enthusiast 

835 

THE VERITONE SATURN TRANSISTORISED F.M. TUNER 
Specifications: 

Transistors:-I x AFI25, I x AFI21, 4 x AFI 16 . Diodes: -4 x OA79 . I Variatile Capacity Diode . Solid State Full Wave Bridge Rectifier, 
I0AZ212 2.ener Diode 4 I.F. Stages Switchable A.F.C. . Tening Meter . Tuning Range 87.5-1083 Mc/s . Stabilised Power Stupply 

Dir, Outlet Socket . Fully Variable Audio Output Attenuator Sensiti.vicy 4 mV for 30 dB signal to noise ratio . Attractive Black and 
Silver Grey front panel with mirror strip cop and bottom 

Facility for Plug in Multiplex Stereo Adapta (available at a later date) 

PRICE 25 gns. (Inc. P.T.) TEAK CASE OPTIONAL EXTRA 

Full technical information and details available on request 

NOW ON DEMONSTRATION AT ALL BRANCHES 

STERN-ELYNE 
SEE FOLLOWING PAGE FOR ADDRESSES 
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STERN-ELYNE 
ELECTRONIC CENTRES THROUGHOUT GREAT BRITAIN 

TR2 PORTABLE TAPE RECORDER. A truly drat -Maas portable uwchiny 
by famous manufacturer Incorporating the renown BOB single speed 2 -track 
Tape Deck. 39 i.p.s. Tape Counter. Record lever Indicator. Volume 
and On/Off Tone Control. 3 watts output. Inputs for recording from 
Microphone and Radio. Tape Monitor Socket. Extension Loudspeaker 
Socket. Attractive two-tone grey/cream resine covered Portable Cabinet 
Supplied complete with Microphone. Reel of Tape and Spare Spool. Car. iage 
and Insurance 15/- extra. Credit Terms Originally 23 (Ins. 
22.18.0 deposit and 1' monthly pay' 

i8 Gns. mente oí21.9.4 total credit price 220,10.0, OUR PRICE 

^>s;:;°>äi:i:<; :::,3z:z?ï a s 

2 

TRS PORTABLE TAPE RECORDER. A nigh quabty Portable Tape Sec 
order for the discerning -enthusiast incorporating the latest Boll T1/111 
3 -speed Tape Deck. 11 3; and 74 r p.s. 2 -Track. Record interlock to 
prevent accidental erasure. Tape Counter. Record Level Indicator. 
8-4 watt output. Volume and On' OH Tone Control. Inputs 'or recording 
from Microphone and Radio. Tape Monitor Socket. Extension Loudspeaker 
Socket. Attactive two-tone blue resins covered Portable Cabinet with 
silver trimmings. Supplied complete with Microphone Lead Lo recording 
from Radio or Record Player. Full Reel of T.:pe and Spare Slam.. (`are,ag, 
and insurance lay extra. Credit Terms: Originally 28 v 

£3.3.0 depo-it and 12 mouthy paym:.nts j 
of £1.12.2. Total credit price 222.10.0 OUR PRICI. 78 C ns. 

FULLY AUTOMATIC TAPESPLICER 
14/6. P. a P. I/6. 

PLASTIC TAPE SPOOLS 
3ín., 1/3; 4m., 2/-; 210.. 21-; 59m., 2/3; 
7m., 2/8. 

PLASTIC SPOOL CONTAINERS. For 
spool sizes 5in., 1/8: .0910.. 2/-; 
7111., 2/3. Any single item plue 8d. 
P. A P. Ordern over £1 post free. 

We carry fully comprebenive stooks 
a. Tape Recorders, Decks and Acces- 
sories at all Branches or order with 
oon2denoe by mail. 

AMERICAN 
RECORDING TAPE 

Ii90ft. Std. Acetate 8/8 
5m. 900ft. LP Acetate 10/- 
39in. 1,200ft. LP Acetate 12/8 
:3}in. 600ft. OP Polyester 11/6 
7m, 1,200ít. Std Polyester .. 12/8 
5in. 1.200ft. DP Polyester .. 15/- 
7in. 1,800ft. LP Polyester .. 20/- 
5Iin. 1,800íG DP Polyester 22/8 
7ín. 2,4001í. DP Polyester 25/- 
P. & P. 1/- per reeL 4 or more reels 
POST FREE. 

ETCH YOUR OWN 
PRINTED CIRCUITS 
A complete kit of parts to 
make your own printed circuit 
board to your own specifica- 
tion, high quality materials 
used to enure perfect resulte. 
l'rice complete with all neces- 
sary chemicals and copper 
clad laminated boards, 19/6. 
2/3 packing and postage. 

* MEDIUM AND LONG WAVES. * 12 VOLT 
POSITIVE EARTH. * Push Button Wave Change. * SIZE 7 x 2 x 7in. 

Ready built complete with 7 e 41n. 
speaker fitted to baffle fixing brackets. 

e P & P. 5/- all outs and bolts and fitting iustr uc- 
tinos. 

Optional Extras: Chromium plated weatherproof telescopic aerials. Type 
1, 2.2111./50 n.. 19/6. Type 2. 12in.t4:tln.. 2916. Type 3, fully retractably 
and lockin fin./50ín. Depth below wing, 14in., 89/6. Ail plus P. & P. 2/8, 
if purchased separately. 

9z Gns 

LONDON 
18 Tottenham Court Road, W.I.. MUSeum 5929/0095. Hall Day Saturday. 
23 Tottenham Court Road, W.I. MUSeum 3451/2. Half Day Thurdday, 
309 Edgware Road, W.2. PADdington 6963. Half Day Thursday. 
109 Fleet Street, E.C.4. FLEet Street 5512/3. Hall Day Saturday. 
l62 Holloway Road, N.7. NORth 7941. Halt Day Tbnesay. 
9 Camberwell Church Street, B.E.S, RODney 2875. Half Day Thursday. 
NOW ALSO OPEN AT: 
220 Edgware Road W.2. PADdington 5607 

CROYDON 
12 Suffolk House, George Street., MUNiclpal 3150. Halt Day Wednesday. 

3RISTOL 

ANOTHER 

NEW CENTRE 

Now open 

at 

EASTOWN 

HOUSE 

LINCOLN ST. 

NOTTINGHAM 

Tel. 45889 

LIVERPOOL 
32 Lord Street. Royal 7450. Open 6 days a week 

MANCHESTER 
20/22 Witlly ' [,.ncheeter 4. BLAektrìare 5379/5246 

Open 6 days a week 

SHEFFIELDt' ' 
125 The Moor, Sheffield. Sheffield 29993. Half Day Thursday 

MAIL ORDERS AND ENQUIRIES TO: 
Dept. P.W., 3/5 Eden Grove, Holloway Loudon. N.7 
NORth 8161/5 I2 Merchant Street, Bóata L Bristol %SSL ON 4 &aye a week. 
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DESPATCH-TODAY?-PHONE-R.C.S.! 
NEW ELECTROLYTICS FAMOUS MAKES 

DE -LUXE RECORD PLAYER KITS 
Aetoehaage 2 -tone 
Cabinets 17 z 15 r 
81in. High flux 
loudspeaker, 3 watt tamous make 
amplifier ready built. 
Quality output. Volume 
and Bap controls. All 
items fit 
together 
Perfectly. 
Special In- 
structions 
enable as- 
zembly in 
80 minutes 
only wires 
to loin. 12 
months guarantee. 
AIITOCHANGE KITS. Absolutely complete. 
B.S.R. Monarch £10.10.0 P.P. 7/8 
Garrard "1000" £11.19.6 P.P. 7/6 
Garrard AT50 £1210.0; AT80 £14.5.0 P.P. 7/8 
OR SEPARATELY 
Cabinet with board 14 z 13m. 63.9.6 P.P. 5/0 
3 watt amplifier with speaker £3.12.6 P.P. 3/6 
AUTOOHANGERS with LP/78 :tal pick ups 
B.S.R. IIA25 or IIA14 Mono £5.19.6 P.P. 3/6 
Garrard "1000" Mono 06.10.0 P.P. 3/6 
Garrard AT50 £8.10.0; AT80 £10.10.0 P.P. 5/6 
SINGLE PLAYERS with LP/78 :tail pick ups. 
B.S.R. Junior. 03.7.8; B.S.R. GUI 24.17.6. P.P. 2/6 
GARRARD TRANSCIPTIONS 8P26. 211: MO. 
221; LABSO. 825; 401, £30. P.P. 5/6 each. 

Q MAX CHASSIS CUTTER 
Complete die punch Allen screw and key 

In. 14/6 I *in. 18/- lain. 22/6 
lin. 14/9 I}in. 181- 2in. 34/3 
tin. 15/6 I}in. 18/6 2A -in. 3719 
;in. 15/9 lain. 20/- 2}in. 44/3 
lin. 18/- l}in. 20/6 lin. sq. 31/6 

CRYSTAL MIKE INSERTS 
dia. x tin., 6/6: BMl 1 x tin.. 7/6: 

ACOS M"C. insert llin. dia. x }in. 8/8 
TANNOY CARBON MIKE complete.. 5/6 

Coils Wearlte "P". 41-; Osmor' Q" !rom 4/-. 
Rep. DRR2 L. & M. with reectlon, 4/6. Ferrite Aerials Valve. M. 8/9: M.L.. 12/8. Ferrite Aerials. L. & M. for transistor/ 
circuits. OSMOR, 10/, WEYRAD, 12/6. Ferrite Rod 8 x :in., 6 x stn.. 6 x s/,.,In., 3/- ea. 
H.F. Choke, 2/9. Osmor QC!. 6/9. Test Prods. 4/6 pr. Set Trim Tools, 3/, 
Neon Mains Tester Screwdriver. 5/-. 
Mutt icore Solder, lid. yd. Dispenser. 2/6. 
VALVE HOLDERS. lint Oct 6d. Mazda 0e1. 84. 
270. BOA, BOG. BOA 94.; BIG BOA Can,. 1/-.' 
Ceramic 1.0. EF50. 807 BOA. 1/, Valve Olu_, 0./3. 

MOVING COIF, MCCFISSETER. TK "Oa 
0-1000v. A.0/D.0 ohm-. ,1 

, : Inn- etc., 47/6. 
MOVING (TOIL Se] I.1 f 511 1 1 1: EPIOK 
0-1000v A,C./D.C. ohe_ ode 79/6. 
MOVING COIL '11t 1:11511,11i1í EPIOK 
0-2500v. D.C. 0-1000v. A.C. 20.(100 ohms per 
volt. J to 6 meg 50 Microamps 99/8. 
MOVING COIL MULTIMETER F,P:3OK 
0-1200 D.C. A.C. volts. 30.000 ohms/v. (D.C.) 
0-l0meg. 23 mfcroamps. Full scale. Decibels 
-10 to + 24d13. 13"/6 

TI6AN.`7FOit SIERS 7/6 Pair 
485 His Slog Tuning Miniature Can. 3 z lain. dia. 
High Q and good band width. Data supplied. 

1966 GRAM 
CHASSIS 

Three Wavebands. Five Valves ECH81. 
Long. Med. Shor. E1189. EBC81. ELS4, EZBO 
12 -months guarantee. A,C. 200/250v. Ferrite 
Aerial, 5 watts. 3 ohm. 13tio. z lin. high z Sin. 
deep. Dial size 13 z 4in, horizontal working. 
Aligned, calibrated, Chassis isolated from mains. 

BRAND NEW E9.19.6 Carr. 5/6 
Matched speakers 10 z Sin.. 22/6: 13 z Sin.. 45/, 

VHF -FM RADIOGRAM CHASSIS £16.10.0 
With Long and Med. Wavebands, 1510. z 710. z Rn. 

TUBULAR TUBULAR 
1/150, 2/- 100/25e 2/- 
2/350, 218 250/25, 2/6 
4/860, 2/8 600/16e 2/6 
8/460v 2/8 2000/50. 11/6 
16/460v 3/- 8+8/450, 3/8 
32/450e 3/9 8+18/450v 3/9 
45/25, 1/9 16+18/460v 4/3 
.50/50v 2/- 32+32/350. 4/6 

CAN TYPES 

18/600, 12/- 
16+18/500v 7/6 
82+82+32/850.6/6 
32+82/450. 6/- 
50+50/350. 7/- 
64+120/350v 11/8 
100+200/275v 12/ - 

PAPER TUBULARS 
350v. 0.1 9d.; 0.51/9; 1 mFd, 8/-; 2 mFd, 150v. 3/- 
500v. 0.001 to 0.05 9d.; 0.1 11-; 0.25 1/8; 0.2 2/6 
1,000v. 0.001, 0.0022, 0.0033, 0.0047, 0.01, 0.022. 
1/6; 0.047. 0.1, 2/-, 0.22, 0.47 8/, 
2,000v. 0.005, 0.01. 0.02, 2/6; 0.05, 8/8. 
Snb-Min. 0.001 0.005. 0.01. 0.02, 0,04. 0.05, 0.1. 1/ - 
Sob -Min. Eleotrolytioe 1, 2. 4 5, 8, 16, 25, 30. 50 
100, 500. 1000 mFd. 15v,. 2/8. 1.000 mFd 50v. 7/8 

SILVER MICA (tolerance 1p2), '2.2 to 476P. 1/ - 
ditto 1% :50 to 800 pF. 1/-; 1.000 to 2,000 pF, 1/9. 
CERAMICS 500v 1pF to 0.01 mFd. 9d. each. 
TWIN GANGS. '0-0' 208 plc + 178 pF. 1018: "0" 
385 pi, mis.. 10/-; 500 pF standard with trimmer. 
9/6; midget with trimmers. 9/-; 500 pF slow motion, 
,taadard, 9/-; small 3 -gang 500 PP'. 19/9. Siogl 
-0" 365 pF. 7/6 SHORT WAVE. Single 10 PF. 
22 pF. 50 pF. 75 pF. 100 pF 156 pF. 5/8 each 
Can be ganged together. Cou,ders 9d. eoch. 
TUNING AND REACTION. Inn I.F. 300 pF. 500 pF 
8/6 each solid dielectric. TRIMMERS Compressim- 
eramic. 30. 50. 70 pF 9d.; 100 PF. 160 pF 1/8: 
250 pF 1/0; 500 pF. 750 pF, 1/9. 
HEADPHONES. 2,000 ohms 12/8; 4.000 ohms. 15/-. 
EL84 Transformer De Luxe. Posh -Pull 80w.. 90/-. 
ELS4 (510, Ultra Linear Push -Pull, 10w. 49/8. 
10w. Multi -ratio Pusb-Pull, 18/8. EL84 ,3-31 25/-. 
Standard Pentode, 518. ELL80 o,p.t. 12w., 45/ 

TRANSISTOR MAINS 
ELIMINATOR PPI-6v. PP9-9v. 2916 
DOUBLES 42/6. PPI+PPI PP9+PP9. PP11 
(41+411 Size at batteries. Also min. 9.. 19/6. 

WEYRAD PSO COILS 
Ferrite aerial 12/6: Ose. P50/1AC, 5/8; 1st 
and 2nd I.F. P50/2CC, 5/7 each; 3rd I.F. 
P50/3CC, 8/-: Driver Trans-LFDT4, 9/6. 
Printed Circuit 9/8: 35 ohm Speakers, 5;n; 
17/6: 6x4in. 211- Book 2/-. 3 ohm OPT 10/6 
NEW MOLLARD TRANSISTORS 

Holders 1/3; 0A81 8/-: OC71. 8/-: 0072, 7/8; 
0081, 7/6; AFI15, 10/6; AF114. 11/-; 0C44, 8/-; 
0C45. 8/.; OC171. 6/-; OC170 8/8. AF117, 
9/8. OC28. 12/6: ORP12. 12/6. 
SILICON RECTIFIERS. OA210 500 mA. 200,.. 5/8: 
BY100 550 mA. 400,.. 10/-. 

MAINS TRANSFORMERS Postopr 5/- earl. 
STANDARD 250.0.9.50; SOmA. 6.3v. 3,5a,. 
tapped 4v.. 4a. Rectifier 6.3v., la., 5v. 

4v. 20, 25/-; ditto 350-0-350 29/8 
MINIATURE 200v.. 20o,A.. 8.3v., la 10/8 
MIDGET 920v.. 45mA. 1.3v.. 2a 15/8 
SMALL 300.0-:100 701,,A.. 6.3v.. 4a 19/8 
E.91.1.2.+0-0-280. lOOmA, B.:le. 3.5a. 6.2e. )1a 17/ - 
HEATER TRANS. 6.5v., 1.a.. 7/8; 8.3v. 40, 10/8 
Ditto. tapped 1.4. 2, 3 4 :, 6.31 1.' 8/8 
GENERAL PURPOSE LOW VOLTAGE 2 amp. 
3. 4. 3, S. 8 9 10. 12. 15, 10. 94. 311v. 25/- 

I amp. version, taps and C tape up to 66 v. 29/8 
AUTO TRANSFORMERS. 220-110v., bow. 18/- 
0-115, 20(1, 2210. 240v.. 150w. 251-; 500w, 82/8 
MOLLARD "510" Mains Transformer 33/8 
TRANSISTOR. 'lv. SomA.. 1; .11 z lin. 7/0 

ESTtBRITIS '.V.C. pare 2 6 RECORDING TAPES %Spools 
LP lin. 90011. 11/6 
8,P 52.n. 1^_11111. 14/6 
1.P 7in. 100011. 19/6 

Volume Controls 
Linear or Log 
Long spind es. Midget 

K ohms to 2 Meg 
L.S. 3/- D.P. 4/6 

Stereo L/S 10/8; DP. 14/8 
In, log+lm Allog. 7/6 

ea.) 
UP lin. 12011( t. 18/6 
OP 5'in. ISOOrt. 24/6 
DP 7in. 240010. 29/6 

80l'dB;.E COAX 
Semi -sir spaced Om 

.. 17/8 lid d. n yds. 25/- Y 

Ideal 825 lines O.H.F. 
Low lo,. SIB ' 

i1211811.101/i 1. 500 Id e./s 

TELESCOPIC CHROME AERIALS, 12 to 33cr., 6/6. 
TRIPLEXERS Bands I.I1. DI 12/6 COAX PLUGS 1/ - 
LEAD SOCKETS, 2/-: PANEL SOCKETS. 1/, 
OUTLET BOXES (Surface ", nneh). 4/- each. 
BALANCED TWIN FEEDERS. Od. yd. SO or 300 ohm 
TWIN SCREENED. 1/6 l'e' >1111l, 'o ohms only. 

THE 'INSTANT" BULK TAPE 
ERASER AND RECORD HEAD 
DEMAGNETIZER 200'250v. A.r. 351. 

RETURN OF POST DESPATCH 
P,P. Charge 116 Full list Ir-. C.O.D. 2'6 extra 

BAKER LOUDSPEAKERS 
HANDMADE BY CRAFTSMEN 

HIGH FIDELITY 
MODELS 

121a., 15w., STALWART 
3 or 15 ohm. 45-18,000 
c.c.s., 12,000 lines. Bass 
res. 45 c.P.a 
12m., 15w., DELUXE 
Foam Cone Surround, 
25-18,000 e.o.m.. 14,000 
lines. Bass res. 35 c.p,s. 
Remarkable value. £9 
12io., 20w., SUPERB 
Aluminium Drive, Foam 
Cone Surround 20-17,000 
c.c.s Bass re.. 22 e.p.s. 
Unbeatable value. £15 
GROUP MODELS FOR VOCALS 
BASS LEAD and RHYTHM GUITARS 
Frequency response 30-10,000 a.p.e. 
Voice Coils 15 ohms. Heavy Doty outputs. 
"GROUP 25" l2in. die.. 25w., 12,000 limes 5 sae. 
"GROUP 35" 12m. dIa.. 35w.. 14,000 lines 81 gas. 
"GROUP 50" 15io. dia.. 50w.: 17.000 lines 18 cc,. 

LOUDSPEAKERS P.M. 3 OHM FAMOUS MAKES, 
}m.. Sin., 4in.. bin. 7 z 4in.. 15/8 each: Oin.. 17/6; 

18/8; 1010., 30I-: 12in. 30/-; (16 ohms. 351-); 
o s Oln.. 2218; 8 z 3t0., 211-; 9 a 810., 21/-. 

EMI 13 z Sin. ceramlr, double crone, 3 or 150. 45/.s. 
WAVE -CHANGE SWITCHES, 2 p. 2 -way or 2 p. 
8 -way; :1 p. 4 -way or 1 p. 19 -way: 4 p. 2 -way or 4 p. 

-way. 3/8 each: h p. 4 -way 2 wafer. 8/8, 
WAVE -CHANGE "MAKITS" evadable 1 p. 12 -way, 
2 p. 6 -way. 3 p. 4 -way, 4 2 -way 8 p. 2 -way. Kit 
Price I wafer 8/8; .2 -water 12/6; 3 wafer 18/-. Extra 
wafers 3/8 each. estro gong shafts 2/- extra. 
TOGGLE SWITCHES a.p. 2/ d.p. 3/8, d.p.d.t. 4h. 

*RADIO BOOKS* (P.P. 9d.) 
Valves, Diodes, Transistor eclair's. 10/6 
Transistor Audio Amplifier M:-nnal 6/ - 
Shortwave Transistor Receivers .. 5/. 
Beginners' Modern Transistor Sets 7/8 
sub -miniature Transistor Receivers 5/ - 
Boys' Book or Crystal Sets .. .. 2/6 
"W.W," Radio Valve Data ,. . 7/6 
High Fidelity spealrer Enclosure ,. 5/ - 
TV Fault Finding .. .. .. 6/- 
Mallard Amplifier Manual ., 8 6 
Valve Guide, Books 1. 2, 3. 4 or 5 5/- ea. 
Practical Radio Inside Out .. 4/6 
Trans'stor Communication Sets .. 6/ - 
Transistor Controlled Morsels .. 718 
International Radio Stations .. P.16. 

ACH SOCKETS. Standard 218. closed edreuit 4/6. 
undig tope 3 -pin 1/8; Standard Lead Type 6/-. 

Phono PM, 1/-. Socket 1/, Banana Plugs 1 .. 
JACK PLUGS. Screened 3/-. Gmndr; -via 3/8. 
BULGIN NON -REV. PLUGS and SOCKETS. P74. 
'-pin 4/3; P73 3 -pin 4/8; P194 8 -pin 818: 4406 1218, 
RESISTORS. Pre/erred values, 10 ohms to 10 meg. 

1 w. 20% 4d.; 1}w., 34., 2 w. 11-. 
HIGH f STABILITY !. . 1 y, 2/-. All Values. 
7n limo to lU meg. Dittos 10 ohms to 29 msg., 9d. 

2 wail 0.5 to .4.2 ohm 3 W (1/6 
It watt WIRE -WOUND RESISTORS ( 118 

watt lu ohms -6,800 ohm, l 2/- 
1 K. 15 K. 95 K. 10 w. 31 - 

MAINS DROPPERS Midget. With sliders. Ole., 
K., 11.20.. 1.2 K., 0.15a.. 1.5 K., 0.la. 2 K 141 - 
ch. Line Cord 100 ohms ft., :1 -way. 1/- ft. 

Wirewound Ext. Speaker Controls 100 3/-; 2511 6/6. 
WIRE -WOUND POTS 3 WATT. Miniature TV 
types. All valuer 10 ohm, to 25 K., Si- each. 30 K 
/-. (Carbon 30K to 2 meg.. 8/-,. All wall knob, 

WIRE -WOUND POTS 4 WATTS. Long }is. Spindle. 
'aloe S0 Mini, to 50K. 5/8: 100 K., 7/8. 
PEAKER FRET 'Tygau various colours 52in, wide 
rom 10/- ft.; 26in. wide from 5/- ft. Samples S,A.& 

EXPANDED METAL Gold or Silver 12 s 121n., 8/-. 
ARDENTE TRANSISTOR TRANSFORMERS 

D3035 7.3 CT.1 Pu,h-full to 3 ohms output 11/.. 
D3034 1.5:1 C.T. lush -Pull Drive, 11/- 
D3058 11.5:1 Output 3 ohms, 111-: 01001, 12/-; 
D239 4.5:1 river. 11/6; D240 8.5:1 Driver, 11/8 
TRANSISTOR POTS 5 K Switched VC1545 5/3 
SUB MIN EARPIECE Xtal or Magnetic 7/8 
SUB -MIN JACK AND PLUG 9.5 or :Lassa.. 3/8 pr. 

TV REMOTE CONTROL for Philips 19TG111A, 
121A. 125A. 142A 23TG111A 113A. 121A. 131A, 
Cosser CT1910A, 21A. CT2310A 21A 31A, 
Stella ST1033A, 39A 43A. 53A. Plug-in with 114. 
7 -way cable, 3 DP switches, dual pot. volume an 
brightness, OA81 diode etc. etc. List 3 gus. 
New. boxed. OUR PRICE 12/8 post tree, 

Blank Aluminium Chassis, l8 s.w.g., 4 aides. riveted 
corners. lattice rising holes. 2_i0, sides. ; z 4in., 5/8; 
0 z 7in., C18; 11 a 7in.. 7/6; 13 s 9in.. 918; 14 a 1110., 
12/8; lb z 14in.. 15/-; 11 a Sin., 6/6. 
Panels 18 s.w.g. 12 a 12m., 5/8; 14 a 3m, 4/6; 12 z 
8iu.. 3/6; 10 z 7in., 2/9: 6 z 6ìn., 2/-; 6 z 4in., 118. 

RADIO COMPONENT SPECIALISTS WEST CROYDON THO W 
Written guarantee with every purchase (Export: Send remittance and extra post, ne C.O.D.) Buses 133,68¡pass door, S.R. Sta. SelhurK 
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SNIPERSCOPE 
Famous wartime 
"cat's eye" used 
for seeing in the 
dark. This is n 
infra -red Image 
converter cell 
with a silver raes- 
Ium screen which 
lights up (like a 
cathode ray tube) 
whentheelectrons 
released by the in ra- ed strike It. It fol owe 
that as light from an ordinary lamp is rich 
In infra -red thee cells will work burglar 
alarms, counting circuits, smoke detectors 
and the hundred and one other devices as 
will the simpler ype of photo cell. Here 
then is a golden opportunity for some 
Interesting experiments, price 5/- each. Post 
2/-. Data will be supplied with cells il re- 
quested. 

Speaker Bargain 
12in. 
fidelity loud- 
speaker. 
H i g h flux 
magnet type 
with either 
3 ohm or 15 
ohm speech 
coil. Will 
handle up to 30 watts. Brand new by famous 
maker. Price 29/6 + 3/6 post and insurance. 

SPOT OR FOG 
LAMP 
Made by Lucas, Flat or pencil 
beam, 36 watt. Suitable for car, 
boat, caravan, etc. Complete 
with 6 or 12v bulb, flex, cables 
and fixing bolt. Remarkable 
bargain. Price 12/6+p. & P. 3/6 

THERMOSTATS 
Type 'A' 15 amp for controlling room heaters, 
greenhouse, airing cupboard. Has spindle for 
pointer knob quickly adjustable from 30°- 
90°F. 9/6 plus 1/- post. Suitable box for wall 
mounting, 5/-. P. A P. 1/-. 
Type 'B' 15 amp. This is a 171n. long rod 

type made by the famous Sunvic 
Co. Spindle adjusts this from 50- 
550°F. Internal screw alters the 

eetttag eo this could be adjustable 
over 30° to 1,000°F. Suitable for 
controlling furnace, oven, kiln, 

Ytmerslon heater or to make Ilamestat or 
fire alarm. 8/8 plus 2/9 poet and insurance 

Tyd'C'moll ylheT electri bnceais 14 amtat p. 
Betting adjustable by screw through side. 8/8. 
P. & P. 6d. 

Type 
and Uoat at around freezing point '2/3 amps. 

Has many uses, one of which would be to 
keep the loft pipes from freezing if a length 
of our blanket wire (16 (ids. 10/-) is wound 
round the pipes. 7/8. P. it P. 1/1. 

Type 'E' This is a standard refrigerator 
thermostat. Spindle adjustments cover normal 
refrigerator temperature, 7/6, plus 1/- post. 

9 -Way push-button switch 
Each way having two single pole change over 
and .one shorting switch, good length push 
soda 80/- per doz. 8/6 each, post 2/9 per doz. 

Waterproof -Heater Wir 
16 yds. length 70 watts, self regulating 
temperature control. 10/-, poet free. 

Three Unusual Items- 
OZONE OUTFIT-for removing smells 
and generally improving any oppressive 

tmosphere. Kit consists of Philips 
Ozone Lamp and mains unit only needs 
box. 19/6 plus 3/6 postage and Insurance. 
BLACK LIGHT IINIT. 40 watt intensity, 
comprises lamp, lamp holder and 40 
watt choke. Only 19/6 plus 6/6 carr. 
& ins. 
TIMER KIT. Special offer of ail com- 
ponents except metal box to m ake 
mains operated interval timer for 

photography etc. 12/6 plus post 2/6. 

Where postage is not definitely stated as 
an extra then orders over 83 are post 
free. Below £3 add 2/9. 

INFRA RED 
HEATER 
Make up one of these latest type 
heaters, ideal for bathroom, 
kitchen, bedroom, etc. They are simple 
to make from our easy to follow in- 
structions-use silica enclosed elements designed for the correct infra- 
red wavelength (3 microns). Price for 750 watt element and metal 
casing as illustrated, 21í/8 plus 3/6 post and insurance. Pull switch 
3/- extra. 

SNIP FOR RECORD LOVERS 

Acos GP83 Turnover 
Cartridge 
for Stereo-LP-and 78 records 
fitted with two Styli-diamond for Stereo 
and LP-Sapphire for 78. This is mounted 
and Is a standard replacement for most record players using 
Garrard-B.S.R.-C Ilaro etc., etc. The regular price of this 
cartridge is 55/-. We offer these new and perfectjfor 15/- (less than 
the price of one stylus) plus 2/- post and insurance. 

GANGED POTS 
Standard type and size with good length of spindle- 
made by Morganite. List -price is 10/- each but if 
you act quickly you can have them at 12/- doz. 
(or 1/8 each if less than doz). Following values in 
stock all "lin'-5K+5K-10K +10K -100K+ 
100K-500K+500K-1 meg + 1 meg all new and 
unused. Post 2/9 on 1st doz then 1/- per doz 6 doz 
5e more post free. 

YOUR LAST CHANCE -FOR THIS - 
A complete kit of parts 
to build 6 transistor 2 
wave superhet receiver 
at only 39/6. Post and 
Ins- 316. 

"CORONET" Mk. IV 
It fully covers the medium 
waveband and that part of the 

long waveband to bring in 
B.B.C. Light. The circuit in- 

cludes a highly efficient slab aerial and 21in. P.M. speaker. Over- 
all sizes approximately 41 x 21 z 11in. Supplied complete with 
carry Me case and instructions. 

750 mW 
TRANSISTOR 

AMPLIFIER 
4 transist ore including two 
in push-pull input for crystal 
or magnetic microphone or 
pick-up-feed back loops- 
sensitivity 5 m/v. 

Price 19/6 
Post and insurance 2/6. 
35 ohm Speaker 12/6 extra. 

THIS MONTH'S SNIP 
B.S.R. UA 16 RECORD PLAYER 

WHICH IS THE BEST 
RECORD CHANGER TO 

BUY? 
If you want a "pretty" unit 
which will give next to 
perfect results and years of 
trouble -free service even 
though it may not always 
get the most careful treat- 

ment then the unit for you is 
the B.S.R. UA16. It operates 

at usual four speeds off standard A.C. mains, takes one to ten 
records (mixed sizes if you like), is super slim and fitted with 
famous "Full -Fi" head for 33 or 78 records. You can have one of 
these brand new in perfect order, guaranteed and sent by insured 
transport for only 24.19.6 plus 7/6 carriage and insurance. 

THE "MI NY" TAPE RECORDER 
Of the many tape recorders to offer at 
E12 or lees we have at last found one 
we can recommend. This instrument 

uses two motors, is completely 
portable and is beautifully styled and 
looks like a good tape recorder. 
Among its many good features is a 
witch on the microphone to stop and 

start the tapes, a very useful feature for 
you when recording, and for your typist 

for note taking, stock taking, etc. Other 
points are twin track recording -40 mins. with 

normal tapes, standard batteries. Although 
originally sold at £18.16.0 we are able this month to offer for only 
26.19.6 plus 5/. post and insurance. Brand new and complete with 
microphone, batteries. tape and spools, nothing else to buy. DON'T 
MISS THIS AMAZING OFFER. 

BATTERY ELIMINATOR 
if'un this you can operate 

u pocket radio from the 
You ca.n also re- 

charge PP3 batteries five 
or six times. Only 18/8 
plus 3/. post and insurance. 
Will save its cost in no 
time. 

TWO WAY 
RADIOS 
Give communication over 1 

mile. FULLY transistorised 
-crystal controlled built-in 
telescopic aerial-press but- 
ton operation-PP3 batteries 
-pair instruments complete 
and ready to use. £7.9.6, plus 
5/- post and insurance. 
(I.P.O. Licence required if 
need in this country. 

FOUR - 
STATION 
INTER- 
COM 
Will save time and 
improve efficiency. 

[deal in home-office-shop-surgery. etc. 
Complete outfit comprises Master unit and 
three substations each of which cancall 
the master and have fall two-way working. 
No wiring problems as subs fitted with 
60ft. twin flex and they plug into sockets. 
Also included is packet of staples-and 
battery. Nothing elm to buy -27.15.0 plus 
4/6 post and ivaurance. 

13 AMP SOCKET 
Change all those old-fash- 
ioned ones to these modern fused 
types or install a new ring main. 
White 'sockets for surface 

mounting or for letting into wall or skirting 
-best make (G.E.C.). 5/6 with switch or 
3/9 less switch. Six or more post Gee. other- 
wise add 2/-, 

HEAT & LIGHT 
U NIT 
Gives 300 watts of heat with 
approx. 150 watts of light and 
simply fits in place of lamp. 
29/6. Plus 3/6 carriage and 
insurance, 

SEED AND 
PLANT 
RAISI NG 

Boil heating wire and 
transformer. Suitable 
for standard size 
garden frame. 12/8 
plus 2/6 post & ins. 

TURRET TUNERS 
By the famous Cyldon 
or Brayhead firma 
complete with coils, 
but lem coil cover 
valves and knobs-all 
35 me/s-wonderful 
bargain at 6/6 each 
plus 2/9 poet, 

Sheet 
Paxol i n 
Ideal for tran- 
sistor projects. 
Special offer 
15 panels 5 x fila. 5/-. 

MAINS POWER PACK 
Designed to operate transistor sets and 
amplifiers. Adjustable output 6v-9 to 12 
volts for up to 500mA (class B working). - 

Takes the place of any of the following 
batteries: PP1-PP3-PI'4-PP6-PP7-PP9 and 
others. Kit comprises: mains transformer - 
rectifier, smoothing and load resistor, 5000 
and 500 mid condensers senor diode and 
instructions. Real snip at only 19/6 Plus 
3/- post. 

ELECTRONICS (CROYDON) LTD 
Callers: 266 LONDON ROAD, WEST CROYDON, SURREY 

Post orders to: Dept. P.W., 4 Springfield Road, Eastbourne, Sussex 
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INCREASE 

YOUR 

KNOWLEDGE 

OQ 
CHOOSE THE SIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS 
COMPUTERS AND PROGRAMMING 
ELECTRONIC TECHNICIANS, SERVOMECH- 
ANISMS. TELEMETRY, COLOUR TV. 
INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techns' Cm. 
C. & G. Supplementary Studies 
R.T.E.B. Radio/TV Servicing Cert. 
P.M.G. Certific, tes. Radio Amateurs' Exam. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge of 
Radio as you build YOUR OWN 5 -valve superhet 
Receiver and Transistor Portable. Signal Generator 
and High Quality Multitester. At the end o' the course 
you have invaluable practical equipment a d fund of 
personal knowledge and skill. ICS Practical Radio 
Courses open a new world to the keen amateur. 

r 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to com- 
plete your technical qualifications, or further special- 
ised knowledge, ICS can help you with a course 
individually adapted to your requirements. 
There is a place for you among the fully -trained men. 
They are the highly paid men-the men of the 
future. It you want to get to the top, or to succeed 
in your own business, put your technical training in 
our experienced hands. 
ICS Courses are written in clear, simple and direct 
language, fully illustrated and specially edited to 
facilitate individual home study. You will learn in 
the comfort of your own home-at your own speed. 
The unique ICS teaching method embodies the 
teacher in the text; it combines expert practical 
experience with clearly explained theoretical training. 
Let ICS help you to develop your ambitions 
and ensure a successful future. Invest in your own 
capabilities. 

FILL IN AND POST THIS COUPON 
TODAY 

You will receive the FREE ICS Prospectus listing the 
examinations and ICS technical courses in radio, television 
and electronics. PLUS details of over ISO specialised 
subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUP'ATON Aeac 

INTERNATIONAL CORRESPONDENCE SCHOOLS Dept.I 70, I NTERTEXT H OUSE, PARKGATE RD, London SWI I 
166 

nwonorms,imienromonnramnelai 
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Offer the Finest Value and 

NOME CONSTRUCTORS 
We consider our construction parcels to be the finest value on the home Construc- 
tor market. If on receipt you feel not competent to build the set, you may return 
it as received within 7 days when the sum paid will be refunded less postage. 

THE "SKYROVER" RANGE 
GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE cover the 
full Medium Waveband and Short Waveband 31-94 M 
and also 4 separate switched band -spread ranges, 13M. 
16M. 19M and 25M, with Band Spread Tuning for accu- 
rate Station Selection The coil pack and tuning heart 
is completely factory assembled wired and tested. 
The remaining assembly can be completed in under 
three hours from our easy to follow stage by stage 
instructions. 

A simple additional circuit 
provides coverage of the 
1100/1950M. band (including 
1500 M. Light programme). 
All components and de- 
tailed construction data. 

Only 10/- extra F,= 
This conversion is suitable 
for both models that have 
already been constructed. 

Sln. Message tape, 150ft. 3 
Sin. Message tape. 225ft. 4 
Sin. Message tape, 300ft. 7 
8;ie. Triple play, 600ft., Mylar base 15 
41e. Triple play OOOft. Mylar base 17 
Sim Double play, 1,200ft.. Mylar base 
Bin. Long play, 900ft., Acetate base 10 
Bin. Standard play, 600ft., PVC base 
Bin. Triple play, 1,800ft., Mylar base 
Bi in. Double 1, lay. 1,800ft. Mylar base 

NEW -The SKYROVER Mk 111 
Now supplier) with redesigned cabinet, edgewise 
controls, black and chrome plastic cabinet. 
Size 10 x 61 x 31m. with carrying handle. £$19.6 Post 
Can now he built for 5/- 
H.P. Terms: 27/- dep. and 1l months at 15/9. Total 
H.P. Price £10.0.3. 

NEW -The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate 
Control. In a wood cabinet. size Ill x 61 x 310.. covered 

Úata for Receiver 2/6 extra with a washable material with plastic trim and carrying 
Refunded if you purchase the handle. Car aerial socket fitted. 
parcel. Four U2 batteries. 3/4 Can now be built for H.P. Terms: 33/- dep. 
extra. All components available Post 5/- £10.19.6 and Total the 

at 
at219/2. separately. 

The Very Latest MAGNAVOX- 
COLLARO 363 TAPE DECKS 
3 speed model -14, 31. 75 i.p.s.. available with either ; 
track or 1 track heads. Features include: pause control: 
digital counter: fast forward and rewind: new 4 pole fully 
screened induction motor: '.nterlocking keys. Size of top 
plate 131 x 11 x Min. deep below unit plate. For 200/250v. 
A.C. mains, 50 c.p.s. operation. New, unused and fully 
guaranteed. 

with track 0 Carriage LASKY'S PRICE heads £10.10. and packing 
LASKY'S PRICE with } 

strack £13.9.6 7/6 extra 
head 

SPECIAL for OVERSEAS CUSTOMERS -the new Magnavox -Collars 303 Dec:: for 110/125 v., 50 or CO 

c.p.s. mains now available. prices as shove. Post to any part of the World, 3.5/-. 

Give a Lasky's Gift Voucher 
The ideal gift for Birthdays and all those other special occasions. Any value in 

multiples of 10/6 (min.) upwards. 
Special Inaugural Offer -Vouchers worth more than you pay! e.g. 1 Guinea 

Voucher for £1-10/6 Vouchers for 19/- etc. 
You save money and give pleasure with a Lasky's Gift Voucher. 

TRANSISTORS new and guaranteed 
GET 83, GET es, GET 86, 2/8; 873A, 3742. 
8/6; OC45. OC71, OC81D, 4/B; 0C44, 0(170 
0076' -ÁG81 (match pair 10/61 5/e; AF117, 
0075 0C200 6/8; 004^_, 0043, 0073, 0í-92D 7/8; 
017201, 00204 15/-; 00202, 00206 19/6; 
0028 $4/6. 

TRANSFILTERS BY BRUSH CRYSTAL CO. 

3'0-0113 460 ke/s. ± 2ke/s. 
TO -01D 470 ke/,s. } 2 kcs. 
TO -026 405 ke/s. +- 1 kc/s, 
T(1 -02D 470 kc/s. -{ 1 kcle. 
TF -0113 465 kc ± 2 tris. 
TF -01D 470 kc/s. f 2 kc/s. 

7/6 EACH 
Post 6d. 

B.S.R. AUA R 
NEW 

TT LOW STEVER PRICES 
Brand new and fully guaranteed -complete with cartridge 
and stylus. 
UA14 4 speed mains model £4.9.6 
HAM 4 speed mains model £4.19.6 
UA16 9v. battery model £5.19.6 
UA20 4 speed mains model £5.19.6 
Add 5/- carriage and packing on each. 

INTERNATIONAL TAPE Famous American Brand -Fully Guaranteed 
51in. long play, 1,200ft. Acetate base 12 
53in. Standard play, 350ít.. PVC baye 11 

1 ilia. Long play, 1.200ft., Mylar base 15 
lino. Triple play, 2,40011., Mylar base 45 
7in. Standard play, 1 200ft.. Acetate base 10 
7in. Standard play, 1:200i4., Mylar base.- 12 
7in. Long play, 1,9001t., Mylar base 19 
7in. Double play. 2.400ft.. Mylar base .., 25 
71n. Long play 1,300fí.. Acetate base 15 

35 7in. Triple play, 3, i00it.. Mylar base 58 
22 P. k P.11- extra per reel: 4 rcele and over Post Free. 

The "REALISTIC" Seven * 7 -Transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker. * All components mounted on a single printed circuit 
board. * Full medí- 
cm and long wave .?' 
cover. * Plastic 
cabinet with carry - 

handle, size 
7 x 10 x 34in., Blue/ 
Grey or all Grey. * Socket for care.-- --- aerial. * LF'. .°. 
frequency 470 Kc/s. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full data supplied 
All coils and I. F's etc. fully wound ready 
for immediate assembly. An outanding 
receiver. £5.l9.ó Can built for L V Post 916. 
P F'9 Batt. 3/9. Data and Instructions sep- 
arately 2/6. Refunded if you purchase the 
parcel. All parts sold separately. 

REALISTIC Seven DE LUXE 
With the same specifications as standard 
model -PLUS a superior wood cabinet 
in contemporary styling with full vision 
circular dial. ONLY £1 EXTRA 

GOODMANS OF ENGLAND 
CROSSOVER UNITS 

X0/750 HALF SE("FION CROSSOVER. 
For use with bass and treble speakers. 150 
lino. to crossover at 750 c.p.s. Rated at 25 
watts (British). In wood case 61 x 41 x 4in. 
New and unused 

LASKY'S PRICE 29/- 2ºSt 
STEREOPHONIC FILTER. This Is a 
frequency divider/mixer for use with a 
Stereo amplifier. Its function is to combine 
the bass frequencies up to 300 c.p.s. into a 
single bass speaker for both channels and to 
divide the frequencies above 300 c.p.s. into 
two separate mid/top range speakers. It can 
also he used as a 300 c.p.s. crossover for a 
mono system. 15 12 imp. Rated at 25 watts 
(British). In wood case 10 x 41 x 3 in. New 
and unused. 

LASKY'S PRICE 19/6 Post 

SINCLAIR MINIATURES 
We stock the complete range of Sinclair 
Super -miniature Kits. 
THE 3í1('R0-6 pocket radio 59/6 
THE SLIMILINE pocket radio 49/6 
THE X-40 Amplifier £7.19.6 
Ready built and tested £919.6 
TIIE X-10 Amplifier £5.19.8 
Ready Built and Tested £6.19.6 
See ove Practical Wireless November '65 adver- 
tisement for details. 

U.H.F. TUNERS 
Only a few available. Complete 
wish PC86 and PC88 valves We 
regret no circuit or data is avail- 
able. Knobs included. 

LASKY'S PRICE 69/6 
Post 2/6 

GORLER UT 340 FM/VHF 
TUNING HEART 

Permeability tunes -covering 87 to 108 Mc/s 
For use with one ECC85 valve. In metal case. 
size 3 x 2/ X 11ìn. Circuit supplied. 

LASKY'S PRICE 19/ 1 1 
ECCO5 valve 01- extra. Post 2/- 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

III -FI ENTHUSIASTS 
TAPE RECORDERS RECORD PLAYERS AMPLIFIERS ETC. 
COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC. 

NEW COMMUNICATION 
RECEIVERS 

MODEL KT 320 KIT 
u 

gappded In sub -assemblies for easy building. Coven 
range from 540 Kc/s to 30 Me/a. Ham Band is pre. 
aided with a scale for direct reading and can also be 
band spread. 9 valves. Facilities: A.N.L., A. V C. and 
H.V.C. Q -Multiplie. also Renee as B.F.O. H,F. stage 
and two 1.F. stage. ensure high sensitivity. and 
selectivity (all coils and I.F.. are supplied pre - 
aligned). 2 Aerial Sockets, Stand-by postilon for 
nee with a transmitter 8 meter fitted. 200-250v. A.C. 
main.. Steel cabinet, grey crackle finish. Sise 
15 z 8 z 10;n. Dial 12 x 41n. All parte new and fully 
guaranteed. Complete with full construction data 
and operating manual. 

LASKY'S PRICE 25 GNS. 
Also available ready built and tested 29 gas. 
H.P. Terms available. 

MODEL H 230 aatitiadvertiseferlajun ble- 'g5 

LASKY'S PRICE 33 GNS. 
H.P. Terms available. 

MODEL HE40 

Covers medium wave band and 1.6-4.4 Mc/a., 4.5- 
11.0 Mc/s., 11.0-30.0 Mc/e. in separate switched 
band apread rangea. Controls include B.F.O. Semi- 

A.N.L. Receiver-Stand-by Switch, Tone 
Switch. 8.Meter. For 200.250v. A.C./D.C. Internal 
loop and teleecople antennae fitted. Valve line-up: 
12BE6. 1213A8. 12ÁV6. 5005, and metal rectifier. 
Size 13t a 83 x 54ín. lmtructioa manual included. 
No Kit- available. 

LASKY'S PRICE 19 GNS 
POST1 

H.P. Terms £4.0.0. dep. and 11 months at 61.12.0 
Total H.P.P. £81.12.0. 

MODEL HE80mtor a; receiver. 
Freq. range 540 Kc/s -30 Mc/a. and 144-146 Mc/e. 
Dual conversion on 2 metres, with extra R.F. stage. 
Single R.F. stage two 1.F. stage. on all other banda 
B.F.O. and Q -multiplier circuits, Improved A.N.L. 
and voltage regulated powerpack. "S" meter 
band spread nn amateur band., large illuminated 
dial with logging scale. All controls fitted. Output 
for speaker and phone. Valve line-up: 4 a 6AQS, 
3 a 6BA6 2 x 613E6 1 x 6BL8. BALS 6AQ5, 6CA4, 
and OA2. Steel case 17 a 74 a loin. For 200/250v, 
A.C. mains. Brand new with full Instruction manual. 
No Kits available. 

LASKY'S PRICE 59 GNS. PREE 

H.P. Terms 012.19.0 dep. and 11 mommy payments 
of £4.15.0. Total H.P.P. £66.17.0. 

LASICYS 
RADIO 

SPECIAL ANNOUNCEMENT- Our HeadOlßoe 

and Mail Order Departments have now been transferred to our new buiIdifels 
3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.I 

Telephones: STEpney Green 4821/2 
All Mail Orders, correspondence, H.P. enquiries/accounts etc. should now be sent to 

the above address. 
These premises have been especially designed for us to facilitate the handling of Mall 
Orders and continue our aim of rapid despatch coupled with good service, with which our 

name has been synonymous over the past 35 years 

Ideal Seasonal Presents 
TRANSISTOR POCKET RADIOS 

All supplied complete with personal earpiece, battery and carrYing rase. }NM 
guaranteed-resdr to use. POST FREE. 

BOY'S 2 TRANSISTOR 2tintt72ven stie case. a 

Sloe only 4M. x 
peaker. Socket for 

personal earpiece. Uses PP3 battery. 
Tunable over full medium waveband. LASKY'S PRICE 35¡- 
BOY'S4TRANSISTOR MODELLASKY'S PRICE 45/- 
6 TRANSISTOR MODEL 

Folly ibuilt ;n p rase, a e lin. with Sein. speaker' 

LASKY'S PRICE 59/6 Uses single PP3 type batten. Tunable over full medium wave - 
bawd. 

CMWavebandm black plaatìennd ae'. 1. piece''A "carryy tee' LASKY'S PRICE 8916 
THE "TRANSWAVE" DE LUXE TWO WAVEBAND RADIO 
8 Sony trannietors give super sensitive reception over the full Med. and Long wavebands. Internal write 
nad detachable chrome telescopic aerials. 24' p.m. speaker. Smart 
black plastic cabinet with metal trim-she 6#rasa 1 in. User 3 
min LASKY'S PRICE 99¡6 n light batteries. Complete with leather case and shoulder 
strap, earpiece and batteries. Post 216 

3 WONDERFUL SETS FROM THE U.S.S.R. 
THE "SELGA"' 7 TRANSISTOR RADIO 
High eenaitioity circuit gives excellent reception over full Med. 
waveband and powerful volume. P.M. °peaker. Uses PP3 
typd battery. Black and ivory plastic cabinet size 7 a 4 x tin. 
Socket lot external aerial. Complete with solid bide ease and 
shoulder drap..,arpiece and battery. 

LASKY'S PRICE £5.9.6 Poet 2/6 

THE "SOKOL" 7 TRANSISTOR TWO BAND RADIO 
Super quality receiver covering the full Med. and Long wavebands with exclusive rechargeable baNeq 
which can be recharged from any 110/250v. A.C. mains supply. Ar operates on PPS type dry battery. 
PM -speaker. Ivory and black plastic cabinet 6 a 41 a 14in. Socket for external rial. Complete with 
real leather case, rechargeable battery and 

LASKY'SSIS PRICE £6.9.6 P charger, dry battery and earpiece. 21e . 

THE "CONVAIR" 
10 TRANSISTOR PORTABLE RECEIVER 
Extremely well designed and made receiver covering the 
Long, Med. and Short wavebands The Short waveband hart 

switched band spread on 13m. 16m. 19m., 25m., 31m. 41m. 
bande. Internal ferrite rod and telescopic aerials. Sockets 
for external aerial and earth and gram. pick-up. Strong 
cream and black plastie cabinet with carrying handle-size 
10 a 7/ x 3k1n. Uses six U2 type batterie, (supplied). 

LASKY'S PRICE £12.19.6 Po°I. 
-I 

SPECIAL OFFER: GARRARD AT5 AUTOCHANGERS 
4 Risa.! mains model-brand new and fully guaranteed 

LASKY'S PRICE Ws'tmgeocrystal £5.19.6 ctbldegreo £6.9.6 roti 

207 EDGWARE RD, LONDON, W.2 Tel: PAD 3271 42 TOTTENHAM CT. RD., LONDON, W.I Tel: LAN 2573 

33 TOTTENHAM CT. RD., LONDON, W. 'el: MUS 2605 .I 152 3 FLEET STREET, LONDON, E.C.4 Tel: FLE 2833 

Both open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 

Mail Orders and correspondence to 3 -IS Cavell St., Tower Hamlets, London, E.I. Tel: STE 4821f2 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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www.americanradiohistory.com


842 PRACTICAL WIRELESS February, 1966 

011A1 4/- QP230 5/- V1183A 4/- 5B2545440/- 6J4WA 10/- 12AY7 10h 81 9/- 9004 2/6 
Brand new individually HVR2 9/- Q895/10 5/8 V1139 6/- 5ß255M35/- 6J5 el- l2BAß 6/- 82 81- 9006 2/6 

checked and guaranteed 
K3A 80/- 
KTBC 22/- 
KT32 8/- 

Q8150/15 
10/- 

Q81202 8/- 

VX3'256 4/- 
VX8122 5/- 
VX8124 5/- 

511408 8/- 
5T4 7/- 
5U40 4/8 

685G 2/- 
6.16 3/8 
6.16W 8/- 

128E6 7/- 
12B117 7/- 
1208 3/- 

84 
85.42 
'MOTET 

8/- 
8/ - 

C.E. Tubes 
CV1596 

(092) 55/- 
KT33C 8/- QV04/7 8/2 W21 5/- 5V40 8/- 6J70 5/- 12116 2/- 7 -pin 2/8 E4504/B116 

VALVES KT44 5/9 
KT63 4/- 
KT66 181- 

113 8/- 
1104/1250 

80/- 

W118 8/- 
W119 8/- 
X66 7/8 

5X40 8/8 
5Y3G 4/- 
583GT 5/- 

62712 81- 
6K6UT 5/6 
6K70 2/- 

12J50T 2/6 
12J7GT 8/6 
I2K7GT 2/- 

220PÁ 
220TH 
225DU 

7/ - 
4/- 
4/- 

2gl- 
VGR97 28/- 
VCR13830/- 

KT67 15/- RK72 8/- X118 8/- 5Y3WGTB 6K70T 9/9 12K811 10/- 307A 5/6 VCß138A 
AC/HL 4/6 AC/HL 

6/- 
DL96 6/- 
DL810 8/- 

EF81 6/- 
EF85 4/6 

KY76 8/6 
KT88 22/- 

SL30P 15/- 
SL'ú0 12/8 

X146 8h 
Yß3 5/- 

9/- 
57.40 8/8 

BKeU 3/- 
gKBGT 8/3 

l'2Q7GT 3ß 
123Ai 7/- 

310C 
35UB 2.3%-- 8/- 

40/- 
VCR139A 

ACOPEN 5/- 
AL60 5/- 

01.819 15/- 
180F 23/- 

EF86 8/8 
EF89 5/- 

KTW61 9/6 
KTW63 2/- 

SP2 8/6 
8P41 1/6 

Y65 9/- 
866 8/- 

57.4GT 8/- 
6AB6 9/- 

6118111 816 
6L5G 6/- 

12807 4/- 
12807 3/- 

357A 
368A 

7/- 
5/- 

35/- 
V 0R517 35/- 

ARP3 8/- E8800 12/- EF91 2/9 KTZ41 el- SPfil 1/6 YF' 1/- 6407 2/- 6L6GA 7/6 120117 31- 393A 151- VC115178 
ARP12 2/8 
ARP24 3/8 

E9OCC 10/- 
E1148 2/8 

EF92 2/- 
EF95 51- 

KTZ63 5/- 
118100 9/- 

SP210 3/8 
STV'280/40 

'/.800U 201- 
'/.801U 10/- 

6AG5 218 
6Á07 g/- 

61A0M 11/- 
6L70 4/- 

12027 5l- 
128K70T3/- 

446A 
7032 

8/- 
80/- 

40/- 
VCR517C 

ARS 5/- 
ARTP1 ef- 

E1266 50/- 
E1415 80/- 

EF183 8/- 
EF184 8/- 

118141 121- 
M8161 7/- 

12/8 
813-2160A 

1A3 8/- 
1A5GT 5/- 

6A116 19/- 
6A.17 3/- 

61.39 16 
61020 5/9 

128NTOT 
518 

705,5 
î15B 

30/- 
B91- 

40/- 
3FP7 45/- 

ATP4 2/3 
ATP7 5/6 

E1524 12/6 
EA50 1/- 

MITI. 300/- 
EL32 3/9 

MH4 5/- 
M1ILD610/- 

10/- 
911012 10/- 

1B22 80/- 
1C5GT 6/- 

OAKS 5/- 
6AK7 6/- 

6N7 o/- 
6N70 5/9 

123R7 5¡- 
1'284 2/- 

i17A 
724A 

31- 
,5/- 

3EG1 40/- 
5PC1 30/- 

AU7 55/- 
B//U 15/- 
BD78 401- 
BL83 10/- 
1384 8/- 
1695 20/- 

E173 7/- 
EABC80 5/9 
EA91 8/6 
EAF42 8/- 
11334 1/8 
&B91 3/- 

EL34 10/- 
EL'36 5l- 
EL38 17/6 
EL41 7/- 
EL4'2 8/- 
E1.50 8/- 

ML6 6/- 
'N78 lb/- 
NE17 "/- 
0B3 7/- 
003 5/- 
OD3 51- 

T41 8/8 
TDO%EO 

78/- 
TP22 5/- 
TP5 15/- 
TT11 5/- 

1DAUT 6/- 
1E7G 7/6 
1P2 3/- 
1G6GT 6/- 
11.4 2/6 
1LA6 61- 

6AL5 3/- 
6AL5W 7/- 
liAMS 2/6 
6AM6 4/- 
6AQ5 7/- 
fiAQSW 9/- 

6Q70 8¡_ 
6R7 :-/8 
68A7 "/- 
60A70T 816 
g0K7GT ºI- 
F,BC7 71_ 

12Li il- 
15D'2 6/- 
19E'2 15/- 
19(33 10/- 
19G7 I- 
19111 8/- 

80L 
803 
807 

811 3C1 '1 

6- 
22/6 

8/- 
5/- 

L7/8 
601- 

5FP7 12/8 
8813 44/ - 
Photo Tubes 
G016 12/6 
931A 55/- 
13097 850/ - 

B984 37/6 EBC23 8/- EL81 8/- OZ4A 5/- TT15 851- 1L06 /- 6A36 41- 69C7GT 5/- 1141 SI- 815 M- Special 
112134 18/- 
BT19 25/- 

EBC41 7/- 
E8081 5/- 

EL83 6/3 
EL84 5/- 

P0084 5/- 
PCC85 7/- 

TTR31 45/- 
TZ0520 4/- 

11.114 9/- 
1821B 4/- 

6AS6W 8/- 
6A870 20/- 69FGT 5I6 

,13117 3/- 
20P4 13/- 
21B6 9/- 

829A 
8295 

30/- 
50/- 

Valves 
A CT6 28 

BT35 25/- 
1(T45 150/- 
I3T83 35/- 
CC3L 2/- 
CL33 91- 
CV71 8/- 
CV77 b/- 
CV102 1/- 
CV103 4/- 
CV4004 7/- 
084014 7/- 
CV4015 5/- 
CV4025 10f- 
CV4048 40/- 

EBF80 6/8 
EBF83 7/8 
EBF89 8/9 
E1:52 4/- 
EC53 12/6 
1070 4/- 
E090 8/- 
EC91 8/- 
ECC81 9/- 
E01:82 5/- 
ECC83 e/- 
ECC84 5/6 
ECC85 6/6 
ECC88 9/- 

EL85 g/- 
EL91 4/6 
EL95 5/- 
EL360 20/- 
8M80 6/- 
EM81 7/6 
EM84 6/3 
EN31 10/-6U4GT 
E0U74 801- 
E8U208 6/- 
EY51 5/6 
E886 6/8 
EY91 3/. 
E'L40 8/8 

P0089 10/- 
PCF80 Bl8 
PCF82 6/6 
PCF84 8/- 
l'1.1.81 9/- 
PCIA2 7/- 
PCL83 8/3 
PCLA4 /- 
P0L85 8/6 
PCLAß 9l. 
PEN26 4/8 
PEN46 3/- 
PF.N200A3/- 
PL36 7l8 

MO 161- 
U81 80r 
012/4 8/- 
L17 5/- 
U78 6/- 
U25 111- 
U'27 8/- 
U,-rl 4/6 
UABC80 6/- 
UD1:41 6/- 
UBF80 5/6 
UBF89 8/8 
12111.21 11/- 
00085 6/8 

1943 4/- 
197 4/- 
1114 5/- 
1R.5 3/8 
181 /- 
195 4/8 
IT9 2/- 
2A3 5/- 
2826 8/- 
2028 71- 
2026A 3/- 
2034 2/6 
'21'A5 22/6 
2C46 801- 

6AT6 3/6 
6A11ß 7l- 
fiA%4 6/- 
fiII7 el- 
'.580 2/6 
6BA1r 4/- 
fiBAî 5/- 
ßBE6 4/3"I- 
ßB.Ji 'I- 
6BQ7A 6/' 
6BR7 9/- 
6BW5 9/- 
804 2/- 
ßC6G 216 
'3 2,T 

66J7 5/- 
68.170 8/8 
gBKi 4/6 
ß3L76T 5/6 
fiBNi 3/ß 
68Q70T 6/- 
6g3, 2/- 

9/6 
gVSG 5/- 
6V6GT 7/6 
6V6M 8/- 
6%4 316 

"%50 I- 

'25LeG1' 5/- 
2585 0/- 
25%4G 8/6 
,-7:: y6 
"SZßGT e/6 
25U7 6/- 
:3' 
30C1. 918 
30F5 öle 
3 OFLI 10/6 
30P19 151- 
yOpLl 8/- 
35160T 7/- 

3UB 
8:32.4 
832 
ö4s 
86iA 
884 

154 
955 
95ß 
957 
968A 
lßl'2 
161 
1319 

9/- 
45/- 
LSI- 
SI- 

,4/- 
l0/- 
4/g 
2/6 
2/. 
51- 
-I- 
5I- 
3/- 
SI- 

11.101 24 
KRN2A 

98.10.0 
11324 25/- 
2.122 02.10.0 
2254 _3 
417A 80/- 
32,92/E 

287.10.0 
714AY E4 
725A 30/- 
726A 19/ - 

CV4049 8/- ECC91 4f- EMI. 6/6 l'L'38 18/- UCH42 8/- 2C51 12/- 8/- ßZ5GT 5/3 
BY6O 6/- 

35T 17/6 
5/- lfiL) 8/- TnesLton 

CY31 8/6 ECF82 7/- EZ80 5/6 PL81 7/- UC1181 6/- 2D21 5/- (CO 4l- 35W4 
9/- 182ß 8/- OCIB 20/- 

Ul 1/6 E01142 8/- EZ81 3/6 P1,825/- UC'L82 8/- 3A4 9/- 61;60 el- 8-3012 10/- 
5/- 

35Z3 
6/- 1629 4/8 

0022 23/- 
041 6/- ECH81 5/- 8/6057 5/- PL83 6/- UCL83 10/- 3A/108A20/- 6080 3/- 6Z4 

7/8 
357.4GT 

8/- S/- 
0C25 121- 

D61 8/- ECH83 7/8 F/6061 5/- P1.84 6/6 UF41 7/- 3A/46J 85/- ßCH6 4/6 7B7 35Z6GT 2051 
LSIB 

OC44 g/- 

D77 3/8 ECL80 8/- F/6063 4/- PM24A 5/- UF89 6/- 3A/167/M 6021 90/- 705 10/- 
7/- 

37 - 4/- 
38 4/- 

4043C 
81- 

OC46 5/- 
DA30 12/6 ECL82 7/8 FW4/5008/8 PT15 10/- ÚL41 7/8 26/- 6CL6 9/- 7Cß 

6/- 
4Oß3 

30/- 
OC71 9/6 

DAF98 6/- 
4/. 

DET5 8/- 
DET20 2/- 

ECL83 30/- 
ECL86 10/- 
EF36 8/9 
EF37 7/- 

FW4/8008/8 
01/2360 9/- 
01/370K 

20/- 

PT25H 7/6 
PT'2bM 7/6 
PX4 14/- 
8X25 9/- 

UL84 5/6 
UL'S 7/- 
UU9 8/6 
UY2I 7/6 

3B7 5/- 
3B24 61- 
3D6 4/- 
3E29 50/- 

6D11 3/- 
6E5 6/- 8E8 
6F5G 5/8 
6F5GT 5/9 

707 
7137 713 
7Q7 ./- 
787 5/- 

41MP 4/- 
44A/1608 

30/- 
21580 el- 

7313C 
3704 
5726 
6060 

9/- 
6/- 
5l- 
'/- 

0072 6/- 
7/- 

(UM OC'82 10/- 
OC122 16/- 

UET25 15/- EF40 8/- 650/21 6/- PY33 8/6 UY85 5/- 9Q4 6/- 6F6G 4/- 7Z4 4/6 50LgüT 8/- 6064 00200 10/8 

DF73 5/- E850 2/8 G180/21215/. PY80 5/6 V1120 4/- 3Q5GT 71- BF7 el- 6D2 2/8 63A 7/8 BOßS B/- %C341 10/- 

DF91 3/- EF52 8/- G114 45/- PY81 5/8 V1507 5/- 384 4/- 6F8G 6/6 9D2 8/- 57 3/- 6080 22/- 10142 15/- 
13892 3/- EF53 4/8 0132 10/- 8Y82 5/- 81924 20/- 3V4 5/9 6F12 4/6 9136 8/6 68 8/- 7193 1/9 X0155 20/- 
DF96 6/- EF53 8/- GZ34 10/- PY83 6/- VMP45 12/- 3X2 3/- 6F13 5/- 12A6 2/6 59 6/- 7475 2/- XC156 22/6 
DK92 6/8 EF71 7/6 H63 7/- FY800 6/6 VP2:3 3/- 4027 85/- 6814 5/- 12AH7 5/- 75 5/6 8013A 25/- 28502 47/- 
DK96 8/8 EF72 5/- HK54 22/8 FZ1-35 9/- VP133 9/- 4131 4/- 683.2 4/- 12AH8 11/- 78 5l- 8U20 B/- 2N247 9/8 
DL92 5/- 
DL93 61- 

EF73 5/- 
EF74 4/- 

HL2K 2/8 
HL23 6/- 

P11-75 12/- 
Ql'21 8/- 

VR99 8/- 
VR105/305/- 

5A1730 5/- 
5A1740 5/- 

6F33 3/- 
6060 2/6 

12AT7 41- 
12AU7 5/- 

77 6/8 
78 5/. 

9001 
9002 

SI- 
4/6 

2N586 10/B 
281090 20/6 

DL94 5/9 EF80 5/- HL23DD 5/- QP25 5/- VR150/805/- 5B'2.51M25/- 6116M 1l6 122X7 6/- 80 5/8 9003 6/- 2151091 29/- 

MANY OTHERS IN STOCK íulude Cathode Rap Tubes and Special Valves. All U.K. orders below £1. P. & P. 1/-; over El. 2/-; over £3, P. & P. tree 
CO.D. 2/6 extra. Overseas Postage &tra at coat. 

MARCONI COMMUNICATION 
RECEIVERS CR. 150. Frequency 
coverage 2-60 Mc/s in 5 bands. Two Ifs 
1st 1,600 kc/s, 2nd 463 kc/s. Image signal 
protecting over 40 dB up to 30 Mc/s and 
20-40 dB from 30-60 Mc/s. Self -checking 
calibration (built-in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
indicator Bandpass from 100 c's to 10 kc/s 
bandspread. Metering and visual tuning 
in 5 stages. Acoustic filter associa_ad with 
100 c/s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, 039. Mains 
P.S.U. by P.C. Radio 04.10.0 Carriage 301- 
CR.150/2. Frequency coverage 1.5-22 Mc/s 
in 4 bands, all other features as in CR.150. 
Price E31. Carriage 301-. 

P.C. RADIO'S mains P.S.U. for above, 
90f-. 
H.R.O. SENIOR TABLE MODEL in 
excellent, fully checked and tested con- 
dition together with set of 8 general 
coverage coils and mains P.S.U. 028. 

Carriage and Packing 30/, 
ORIGINAL MAINS POWER 
SUPPLY UNIT FOR H.R.O. RE- 
CEIVER, 260/115v. Brand New 651-. 
P. & P. 51-. 

AR88D RECEIVERS. Fully recondition- 
ed, 055, rebuilt models 085. Carriage 
paid U.K. 

' EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,00012, 10001 
to 200,0000. With test leads, leather 
carrying case. Tested 04.19.6. P. & P. 3/6 

PANEL METERS (round) 
500mV 
500mV 
500mA 
500 microamp 
500 microamp 
0-500 microamp 
25-0-25 mA 
150-0-1500 mA 
0-500 mV 
0-15 V 
0-50 V 
0-150 V 
'Projection type. 

THERMAL PLUS MECHANICAL 
34" DC 3216 CIRCUIT BREAKER FOR A.C.& D.C. 
34" DC 351- Current I amp. Protects against shorts 
24' DC 22/6 (instantaneous cut-out at approximately 
3}" 
2 

AC - 

DC 
22/6 
19/- 

8 amps) and against overloads: 1-8 amp 
30 seconds, 2.1 amp 15 seconds. 2.5 amp 

2f' DC 22/6 8 seconds. Delayed cut-off may be ad - 
24" DC 45/- lusted to different currents and times. 
3" DC 29/- Separate pair o, contacts to indicating 
3}' DC 34/6 device. Dimensions 34 x 14 x in. 
2 AC I7/6 Price 1216. P. & P. 2/6. 
24' 
21." 

DC 
AC 

28f- 
241 - SEMI -AUTOMATIC BATTERY 

CHARGER "Baby Esstron". Initial 

MARCONI SIGNAL GENERATOR 
TYPE TF 80113/3/S. Frequency range 
12-485 me/s in five ranges. Directly 
calibrated frequency dial. Output wave- 
form: CW sinewave A.M., pulse A.M. 
(from ext. source only). Internal modu- 
lation frequency 1.000 c/s. Output: A 
normal -continuously variable directly 
calibrated from 0.IuV-0.5v. b, high: up 
to Iv. modulated or 2v. unmodulated, 
output impediance 50 ohms. Fine fre- 
quency tuning control, carrier on/cff 
switch, built in crystal calibration for 
2 mcs and 10 mcs. Stabilised voltage 
supply. In excellent "as new" condition, 
fully checked and guaranteed. EMS. 
Carriage 30f-. 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.I2. 

Shepherd's Bush 4946 
Open 9-5.30 p.m. Thursday 9-1 p.m. 

charging rate 3.5 amps DC automatically 
reducing to 1.5 or lower (depending on 
specific gravity of battery acid). As the bat- 
tery receives the charge indication lights 
indicate visually the high current or when 
incorrectly connected. Meter incorporat- 
ed. For 6 or 12v batteries. Mains voltage 
200/240v AC. Price E3. P. & P. 4/6. 

VARIOMETER for No. 19 set, 
P. & P. 3/, 
TELEPHONE HANDSET. Standard 
G.P.O. type, new 12/-. P. & P. 2/-. 

WIRELESS SET No. 52 (CANADIAN) 
Complete station consisting of Trans- 
mitter. Receiver, supply unit for 12 v. 
All contained in special carrier. 1.75-16 
mc/s in 3 bands. 813 as output valve. 
45-75 w. phone and MCW, 70-100 watt 
CW. M.O. or crystal. Receiver includes 
crystal calibrator. Tx. can be exactly 
tuned to Rx. frequency. Noise limiter. 
Sidetone. Loudspeaker on receiver with 
on/off switch. All brand new with acces- 
sories. Export. Price on application. 
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Circuits° Dîagrams Repair Data 

Here's all you need for servicing 
OVER 

1,450 Models 

RADIO o 
RADIÒó 

lee` 
TELEI X 

¡Eno 'Eno 
SÉRVI6DOG 

All these makes 
Ace, Aerodyne, Ajax, Alba, Argosy, Baird, Beret, 
Bush, Cossor, Dansette, Decca, Defiant, Doric, 
Dynatron, E.A.R., Ekco, Elizabethan, Elsico, E.M.1., 

Emerson, Eumig, Ever Ready, Fergusor, Ferranti, 
Fidelity, G.B C., G.E.0 , Grundig, H.M.Y., Hitachi, 
Invicta, K -B., Magnavox, Marconiphone, Master - 
radio, McMichael, Motorola, Murphy, National, 
Newmatic, Pam, Perdio, Peto Scott, Philco, Philips, 
Playmate, Portadyne, Portogram, P.e, Radio- 
mobile, Recording Devices, Rediffusion, Regentone, 
Retra, Revelation, R,G.D., Roberts' Radio, Sharp, 
Sinclair, Sobell, Sonolor, Sony, Sound, 

Standard, Stella, Stereosound, Stuzzi, 
Teletron, Thorn, Trans Arena U.K.W., 
Ultra, Volmar, Waltham -Standard, 
Zenith. 

3 VOLUMES 
1,848 PAGES 

OVER 2,000 CIRCUITS & DIAGRAMS 

ONE REPAIR JOB 
CAN REPAY ITS COST 

Compiled by a team of research engineers 
this big 3 -volume library gives you, instantly, 
the vital data and circuits you need. Cuts out 
guesswork and delays, steps up your earning 
power. 
Nearly 60,000 Sets of previous editions sold ! 

Are you missing extra income ? Find out why 
this big servicing aid is in such demand- 
send for your Free Trial Set today. 

(1962-1965) 

There is no other publication like Newnes 
RADIO & TV SERVICING ... the greatest 
time-saver and money-maker you can own! 
3 volumes packed with circuits, data and 
hints for repairing over 1,450 models 
(1962-65). TV, radio, tape recorders ... all 
the famous makes are here. Plus big 
section of latest Radio and TV develop- 
ments. Examine it, USE it for a week 
FREE! Don't miss this opportunity- 
simply post coupon today. Absolutely no 
obligation. 

TELEVISION RADIO 

RADIOGRAMS 

TAPE RECORDERS 

RECORD REPRODUCERS 

If under 21 your father must fill up coupon. 
To: George Newnes Ltd., 

15-17 Long Acre, Full Name 
London, W.C.2 (BLOCK LETTERS) 

Please send RADIO & TV 
SERVICING (3 volumes) Address 
without obligation to buy. 
If you accept this appli- 
cation I will post 10U - 
deposit 8 days after 
receipt of books, then pccuparion 
201- monthly for 8 
months, paying E8. 10s. 

all-or return the Signature 
books. Cash in 8 days 
E8. lOs. Free Trial applies G.B. For 

Ireland send cash price (refund - 
43/1756 able if title returned in 8 days) 

(Mr., Mrs., Miss)' 

1 

Tick V .hero opefieebi 
¡ The address on WIN-- 1 

My Property 

Rented unfurnished I 
Parents' Hem 

Furnished Idooa, 
Temperie Iddrew I 

1 

1 6 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES' SERVICE 

All components used in our 
receivers may be purchased 
separately if desired. Parts price 
lists and easy build plans avail- 
able separately at prices stated. 
Overseas post 10/-. 

FIRST FOR QUALITY, PERFORMANCE & PRICE ! 
NEW ROAMER SEVEN Mk IV 

7 WAVEBAND PORTABLE OR CAR RADIO 
Amazing performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
FULLY TUNABLE ON ALL WAVEBANDS 9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres. 
Push-pull output for room filling volume from rich toned 7- x 4- speaker. Air spaced. 

ganged tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S waves. 
Real leather look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4ín. approx. 

The perfect portable and the ideal ear radio. (Uses PP7 batteries available anywhere.) * EXTRA BAND FOR EASIER TUNING Total cost of parts now only £5.19 6 P. & P. 

OF PIRATE STATI O NS etc Ports Price List and easy build plans 31- (FREE with kit) 516 

. amazed at volume and 
performance ... has really come 
up to my expectations." 
S.C. Stockton-on-Tees. 

8 stages -6 istors 
and 2 diodes 

Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre -tagged cir- 
cuit board. lin. heavy duty 
speaker, top grade transis- 
tors. volume control, tuning 
condenser, wave change slide 
switch, sensitive 61n. ferrite 
rod aerial. Push-pull output. 

Wonderful reception of B.B.C. Home and Light. 20E and 
many Continental stations. Handsome leather -look pocket 
size case, only 6f x 3} x lain. approx. with gilt speaker grille 
and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. & P. 

easy build plans 21- parts now only 316 
(FREE with kit) 

POCKET FIVE 
7 stages-S transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
only the most expensive 
radios. On Lest Home. Light, 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 211n. moving coil speaker, built into attractive 
black case with red speaker grille. Size 5h x 19 x 391a. (Uses 
1289 battery available anywhere). 
Parts Price List and easy build plans 116 (FREE with kit) 
Total cost of all 
parts now only 42/6P. & P. 31-. 

NEW ROAMER SIX 
NOW WITH PHILCO MICRO -ALLOY R F TRANSISTORS 

6 WAVEBAND 1 ! 

8 stages -6 transistors 
and 2 diodes 
Listen to stations half a 
world away with this 6 
waveband portable. Tune- 
able on Medium and Long 
waves. Trawler band and 
two Short Waves. Sensi- 
tive ferrite rod aerial asid 
telescopic aerial for short 
waves. Top grade transis- 
tors. 3 -inch speaker. 
handsome case with gilt 
fittings. Size 7; x 59 x l;in. 
Carrying strap 1/6 extra. 

* EXTRA BAND FOR EASIER TUNING OF LUX, ETC. 
Parts Price List and Total cost of all 

£3.1 9.6 P. & P. 
easy build plans' 21-. 
(FREE with kit) parts now only 3f6 

New TRANSONA 
FIVE "Nome. Light. A.F.N. 

Lux. all at good volume." 
C.P. Durham. 

7 stages -5 transistors and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial, tuning con- 
denser. volume control. new type fine 
tone super dynamic 2fin. speaker etc. 
Attractive case. Size 6; x 49 x 19in. 

with red speaker grille. (Uses 1289 battery available anywhere.) 
Total cost of all Al / 6 P. & P. Parts Price List and easy build 
parts now only 316 plans 2f- (FREE with kit) 

TRANSONA SIX 
8 stages -6 transistors and 2 

diodes 
This Is a top performance receiver 
covering full Medium' and Long 
Waves and Trawler Band. High-grade 
approx. 31n. speaker makes listening 
a pleasure. Push-pull output. Ferrite rod 
aerial. Many stations listed in one even- 
ing including Luxembourg loud and 
clear. Attractive case ln grey with red 
grille. Size 6; x 49 x lain. (Uses PP4 
battery available anywhere.) Carrying 
strap 1l- extra. 

Total cost of all 59/6 P. & P. 

parts now only 316. 
Parts Price List and easy build plans I16 (FREE with kit) 

SUPER SEVEN 
® 9 stages -7 transistors and 2 

diodes 
Covers Medium and Long Waves 
and Trawler Band. The ideal radio for 
home, car or can be fitted with 
carrying strap for outdoor use. 
Completely portable-has built-in 
Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 R.F. Stages. push-pull output. 
3ín. speaker (will drive larger speaker). Size 71 x 5i x 19in. (Uses 9v. 
battery, available anywhere.) 
Total cost of all 

£3.1 9.6 P. & P. 

parts now only 316 
Ports Price List and easy 
build plans 21- (FREE 
with kit) 

RADIO EXCHANGE CO 
61, HIGH STREET, BEDFORD 

Telephone: Bedford 52367 

Callers side entrance Barratts Shoe Shop open 9-5 p.m. Sacs 10-12.30 p.m . 
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INCONSISTENCY 
THE radiation of unlicensed radio signals is illegal. Yet how does the responsible body 
-the GPO-deal with offenders? It depends, it would seem, not so much on points 
of law but of expediency. 

Unlicensed "hams" are quickly pounced upon, fined and their equipment con- 
fiscated, as can be seen from the names and addresses of those now sadder and wiser 
which appear in the RSGB Bulletin. And recently, the Postmaster General quickly 
clamped down on the use of radio microphones following a clamorous press campaign. 

But what of the pop pirates? Despite an EBU agreement and despite assurances 
from the PMG shortly after taking office that "steps will be taken", all we have had 

so far is prevarication. Admittedly, a Government not wishing to jeopardise its 
popularity would have to thirk twice before taking steps against these stations. 
And in the meantime, they are allowed to go their merry way, untouched and-we 
cannot help thinking-with tacit approval. 

On the other hand there are no political undercurrents associated with the sphere 
of piracy manifest in the 27 Mc/s walkie-talkie situation. The Board of Trade continues 
to license the import of these transceivers, radio dealers continue to sell them to all 
and sundry and the GPO (except for the recent spectacular swoop on the fisherman's 
radio net) appears to sit back and wait for individuals to start using them. 

This is a ludicrous situation from any standpoint, yet it could be solved simply and 

quickly given a little energy. In the matter of unlicensed radio transmitting the GPO 
moves in wondrous and mysterious ways. Some consistency of purpose is very long 
overdue. One practical idea is to make the production of a licence legally essential before 
anyone can purchase any transmitting equipment. 

CONTENTS 
News and Comment 
Progressive Short Wave Receiver 
Measurements with the GDO 
Insensitivity in Transistors 
Educational Quiz Machine 
Practically Wireless 
Walter "Metropolitan" 
Modulated Light -Telephone Link 
Modifying Mains Transformers 
Mini -Modulator 
Single Circuit Panels 
On the Short Waves 
Add -in Transistor Stage 
Noise Abatement 
Club Spot-University of Sheffield A.R.S. 

by R. F. Graham 
by K. L. Smith, G3JIX 
by G. R. Wilding 
by M. J. Hughes, M.A. 
by Henry 
by K. T. Wilson 
by 8. C. Francis 
by B. C. MacDonald 
by A. Sydenham 
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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: Newnec Rand London. Subscription rates, including postage: 

29s. per year to any part of the world. L George Newnes Ltd., 1965. 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. Reproduction 
or imitations of any of these are therefore expressly forbidden. The MARCH ISSUE WILL BE PUBLISHED ON FEBRUARY 3rd. 
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Ham or Sham? 
THE editorial in the December 

issue of P.W. brought back many 
happy memories of the early 20's 
when I first became a " ham " 
and the proud possessor of the 
call -sign 2OY. Later, in 1924 
when I was transferred to India, 
I was able to re -open my station 
there with the call -sign 2JL. 

When 2OY first transmitted it 
was with largely home -built 
equipment; so also was 2JL. 
Government surplus became 
available and the station was 
improved with components from 
surplus sets. 

In order to obtain my licence it 
was necessary to have five spon- 
sors who stated in writing that 
they would be willing to 
exchange signals with me and to 
give full details of the equipment 
to be used. The P.O. official who 
called at my home to give the 
12 w.p.m. morse test did so at 
about 20 w.p.m. and when I said, 
" Wasn't that a bit fast for 
12 w.p.m.?", he said he thought 
he would see what I could do. 

I was first licensed to transmit 
on 1000 metres and wavelengths 
up to 180 metres. Sometime later 
1000 metres was cancelled and 
440 metres substituted. 

My transfer to India was made 
at fairly short notice so I wrote 
to the Posts and Telegraphs 
Dept., Delhi, and explained the 
position and said I proposed to 
bring my equipment with me in 
the hope that it would 1-e 

admitted by Customs on arrival 
at Bombay and that I might be 
allowed a licence later. Imagine 
my pleasure and surprise to Snd 
a letter awaiting me on arrival 
saying the customs officials had 
been authorised to admit my 
equipment and my licence 
approved. Would I be so good 
as to remit the licence fee at my 
convenience. 

But to come back to your 
point. I wonder if I would have 
made a bee -line for a store 
selling commercially made trans- 
mitters and receivers? I doubt it! 
The pleasures of surmounting the 
many obstacles would have been 
missed, including the numerous 
congratulations I received on the 
quality of the speech and music 
transmissions using an early 
model Ford ignition coil as the 
power supply. 
E. L Hobbs. Sidcup, 

Kent. 

NEWS AND11 
NEW PAM RADIO 

From Pam (rtadio & Television) Ltd., comes the solid state mains radio, model 
5230. Features include: ten transistors with complimentary push-pull output 
of over 2fW; four wavebands (v.h.f., long, medium and short); piano key 
controls (gram, tape, LW, MW, SW and f.m.) and an 8in. x Sin. 1552 speaker. 
The slim -line cabinet is of selected Sapele veneer with scratch -resistant 
finish. Weight is 15lbs. and the price, 32 guineas. 

SELLOTAPE INSULATING TAPE 
Sellotape polythene insulating tape, which is invaluable for the 
serviceman, is available from most good hardware and electrical 
stores. The tape is available in six colours-red, blue, black, 
white, green and yellow. It is fully insulating and completely 
waterproof, and has a certain amount of elasticity which makes 
for neat and tidy repairs. A ¡in. x I5ft. roll retails at Is. 9d. 

HEATHKIT GUITAR/PUBLIC ADDRESS AMPLIFIER 
From Daystrom Limited, Gloucester, comes the Heathkit PA -2 power 
amplifier. 

It employs a fully transistorised circuit, capable of delivering 20W 
r.m.s. power (33W IHFM) when fully loaded, into the two I2in. heavy- 
duty loudspeakers. 

Two channels are provided-one with a tremolo facility-and each 
channel has two inputs. 

Sensitivity is sufficient for the vast majority of electric guitars and for 
most microphones. An input suitable for the more sensitive type of 
microphone is available on one channel. 

The equipment, comprising a preamplifier with controls, a power 
amplifier and two I2in. loudspeakers, is housed in a sturdy, attractive 
cabinet. Legs or castors are available as optional extras. 

SPECIFICATION. Power output: 20W r.m.s., 33W IHFM; output 
impedance, 8 ohms. Channel I: sensitivity, input A, 20mV; input B, 

5mV. Controls: continuously variable; volume, bass and treble. Channel 
2: sensitivity, inputs A and B, 20mV; controls: continuously variable; 
volume, bass, treble, tremolo speed and tremolo depth (with tremolo 
On/Off switch). Transistor complement: 5-0C44, 2-2N27I2, I - 
2N408, 4-BCI07, 2-2N2147, 2-2N2148. Diode complement: 8- 
silicon diodes, 2-1 N2326. Speakers: two I2in. heavy duty, 15 ohms 
each, approx. 8 ohms in parallel. Hum and noise: channel I :-50dB 
channel 2, -44dB; cabinet: wood, finish black/gold Vynair, gold trim. 
Power requirements: 100-250V a.c., 50/60c/s 32W. Dimensions: 19ìn. 
high x 30in. wide x 10in. deep. Net weight, 491b; shipping weight, 601b. 
Kit price, £44 19s Od. 

Optional extras: set of four legs, I7s 6d; set of four IBin. diameter 
castors, 13s Od. 
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.. COMMENT 
"PRACTICAL WIRELESS" AND "PRACTICAL 

TELEVISION" FILM SHOW 
The Film Show, which is held annually, is to be held, as before, 
at Caxton Hall, Caxton Street, Westminster, London, S.W.I. 
The date of the Show, which is arranged in collaboration with 
Mullard Limited, is Friday, February 4th, 1966, at 7.30 p.m. 
sharp. The films to be shown are "Electromagnetic Waves, 
Part II" and "Thin Film Microcircuits". The illustrated talk 
will be on "Transistor Topics". The talk will be given by Mr. 
Ian Nicholson of Mullard Limited, and in the chair will he 
Mr. W. N. Stevens, Editor of "Practical Wireless" and "Practical 
Television". 

Refreshments will be provided during the interval. 
Applications for free tickets should be made to FILM SHOW, 

"Practical Wireless", Tower House, Southampton Street, 
London, W.C.2 and NOT to Caxton Hall. A stamped addressed 
envelope must be enclosed. 

NEW STC PUBLICATION 
STC have just published Application Notes covering the use of 
their BCY42 transistors in: (I) A 10Mc!s wideband amplifier. 
(2) An audio amplifier delivering IimW into a 6009. load. 

Circuit diagrams and components lists are given and both 
Application Notes are in publication MK; I85X available from 
STC Components Marketing Division, Footscray, Sidcup, Kent, 

"BIJOU" MAINS POWER PACK 
The drawback of the pocket -type 
transistor radio is the strictly 
limited life of the small battery 
when the set is extensively used. 
The voltage quickly drops and 
the reception becomes distorted. 
With the "Bijou" 9V power unit 
the voltage remains constant all 
the time; the consumption being 
less than that of an electric clock. 

This power unit is easy to use: 
the battery should be removed 
and the battery clip of the set 
connected to a similar clip 
which is on one of the leads com- 
ing from the power pack. The 
other lead from the unit goes to 
250V a.c. mains. 

A "Booster" strap is also sup- 
plied with the unit. This enables 
old batteries to be reactivated. 
The Booster strap is connected to 
the clip of the power pack, and 
the old battery plugged into the 
other side of the Booster strap. 
The makers state that to get best 
results from the Booster strap, it 

should be plugged In soon after the set has been switched off. 
The photograph shows the power unit complete with Booster strap. The 

price of the complete unit as shown, is 17s. 6d. plus p. and p., and it 
is obtainable from R.C.S. Products Ltd., Il Oliver Road, London, E.I7. 

snore News and Comment 

Plastic Sheet Tagboards 
IN your November issue you 

published a letter from Mr. 
W. E. Thompson, in which he 
advised readers not to use any 
form of decorative plastic sheet, 
on the grounds that " As it is 
heat -resistant it has a thin metal 
foil sandwiched in it, and this 
foil can cause short-circuits." 

I would like to make it clear 
to your readers that " Arborite " 
decorative laminate, although 
heat -resistant, has no metal foil 
sandwiched in it. 
L. Allen, 
Publicity 'Manager, 

Arborite Ltd., 
Ealing, 

London, W.2. 

Guitar Preamp 
I RECENTLY constructed the 

guitar preamp described by Mr. 
Kampel in the June issue of 
PRACTICAL WIRELESS and 
although I found this little unit 
excelled itself in normal domestic 
use, the large amount of subse- 
quent amplification needed for 
high -power work exposed a very 
troublesome hiss, which did not 
appear to be caused by faulty 
components. After some research. 
I found it was necessary to make 
two modifications to the circuit 
to overcome the hiss. One was to 
fit a resistor directly across the 
input: the value of resistor being 
about the same as the impedance 
of the pickup. (This can be found 
approximately by doubling the 
d.c. resistance of the pickup.) 
The second adjustment was to 
connect a capacitor across the 
output to effect a form of treble 
cut. The value of this capacitor 
can be found by trial and error, 
however, a good starting point is 

about 0.01µF if the next stage is 
transistorised, and 0.001µF if it 
employs valves. 

One feels, however, that these 
measures are rather unsatisfac- 
tory as some attenuation of the 
signal is bound to occur. It 
would perhaps be interesting to 
know whether other constructors 
who have built this preamp have 
managed to find any other more 
satisfactory ways of suppression. 
Ian Gregorig. 

Borehamwood, 
Hertfordshire. 

on page 876 
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'The blueprint given away with this Issue provides all the 
circuits and wiring diagrams. 

designed by 

R. F. GRAHAM 

* 5V SUPERHET 

* R.F. STAGE 

* I.F. REGENERATION 

* BANDSPREAD 

* TUNING INDICATOR 

PROGRESSIVE SHORT WAVE RECEIVER 

THIS receiver can be constructed in a number 
of stages, beginning with the basic 4 - 
valve (plus rectifier) superhet. It should thus 

be useful for anyone who is looking for a sensitive 
and selective receiver covering medium and short 
wave bands, but who hesitates to build a rather 
complicated set immediately. 

Coverage is from 580 to 9-5 metres, or 515kc/s 
to 31.5 Mc/s, in four bands. Ready made miniature 
plug-in coils are employed, to avoid the complica- 
tion of switching. Actual band coverage is approxi- 
mately as follows: 515-1545kc/s (580-194m). 
1.69-5.3Mc/s (180-57m). 5-15Mc/s (60-20m). 
10.5-31.5Mc/s (28-9.5m). 

Sonic of the additions which can be made to the 
original receiver, to increase its scope, include 
bandspreading, r.f. stage with r.f. gain control, 
regenerative i.f. amplifier, tuning indicator, and 
stand-by/a.v.c. switching. These extras are added 
after the original receiver is in working order, and 
a high standard of performance is obtained. 

Basic Circuit 

This is shown in Fig. 1 and the receiver is first 
made in this form. Very good results are obtained 
on all bands. The aerial plug in coils are blue, and 
the oscillator coils are red. Each oscillator coil has 
a different pin,P for the padder capacitor, so that 
the correct capacity is automatically in use when a 
coil is inserted. VC1 and VC2 are sections of the 
ganged tuning capacitor. VC3 is a fully variable 
aerial circuit trimmer, so there is no need for a 
separate pre-set trimmer for each band. TC1, in 
the oscillator circuit is the only pre-set capacitor, 
and there are no trimming difficulties, despite the 
gull waveband coverage of the receiver. 

The second 'valve is the usual intermediate fre- 
geency amplifier, followed by a double -diode - 
triode for detection, a.v.c. bias, and audio amplifi- 

cation. The a.v.c. bias also controls the tuning indi- 
cator, when fitted. The 6BW6 output stage delivers 
ample volume for all ordinary purposes. The 6X4 
is a full -wave rectifier. 

For general all -wave reception, the receiver can 
be kept in the form shown in the circuit. For 
greater range and more freedom from 2nd channel 
interference, the r.f. stage can be added. Band - 
spreading can be incorporated in the original cir- 
cuit, or added with the r.f. stage. It is useful to 
simplify tuning on crowded s.w. bands. The tuning 
indicator can be added at any time and also acts 
as an aid to alignment or when netting the receiver 
on -a transmitter frequency. The standby switch 
(which leaves heaters on) is useful when operating 
the receiver in conjunction with a transmitter. 
Adding i.f. regeneration offers a simple way of 
receiving c.w. and gives an improvement in 
selectivity for crowded amateur bands. 

Chassis Drilling 

The chassis is 7 x 12 x 3in, deep and the 
positions of most holes can be marked from the 
dimensions in Fig. 2. An adjustable cutter or 
valveholder punch is very handy for making the 
larger holes. It is best to do most of the drilling 
before mounting any parts. 

The mains transformer actually fitted was 
surplus but there is plenty of space for any 
transformer of the rating listed. Drop -through 
transformers need an opening, which can be made 
by drilling holes, then cutting with a metal saw. 
Other transformers mount above the chassis with 
leads descending through small holes. 

Each i.f. transformer needs four clearance holes 
for pins two holes for 6BA bolts and a central 
hole to permit adjustment of the lower core. The 
valveholders are placed as in Fig. 3 and a 6BA 
tag added under each nut. 
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The ganged capacitor has three sections to allow 
tuning of the r.f. stage later. An insulated lead 
is soldered to each tag and passes down through 
a +in. hole. The dial plate is bolted to the front 
of the chassis and the ball drive is fixed to it. 
Trimmer TCI is a 30pF air -spaced beehive 
soldered directly from VC2 to a tag bolted to the 
tuning capacitor frame. 

The rotor tags of the ganged tuning capacitor 
are wired together and to 6BA tags under the 
heads of the fixing bolts. Other tags on the same 
bolts below the chassis provide earthing points for 
the oscillator coil padders and aerial coil holder. 

Below Chassis 

Components and wiring appear is Fig. 3. Leads 
to the coil holders, variable capacitors, padders 
and 12AH8 should be short and direct. Wires to 
VCI and VC2 are clear of the chassis. 

The 6.3V heater connections are against the 
chassis and away from other circuits. The mains 
transformer shown had a separate 6.3V winding 
for the rectifier heater but the 6X4 heater may be 
connected in parallel with other heaters if this 
winding is not available. To do this connect 
positive on C17 to pin 7 only and take pin 3 to 
chassis and pin 4 to the 6.3V line. 

If the mains transformer has a 5V heater 
winding for a rectifier such as the 5V4, 5Y3 or 5Z4 
it is quite in order to fit an octal holder for one 
of these and use it instead of the 6X4. 

The two i.f. transformers have numbered pins 
which must be located as in Fig. 3. All points MC 
are tags bolted tightly to the chassis. A tag strip 
is used to anchor some of the components near 
the 6AT6. Leads to the volume control VR1 run 
against the chassis. Speaker connections can be 
made by fitting terminals (insulated from the 
chassis) or by employing a two-way socket strip. 
The aerial connector may be a coaxial socket, 
socket strip or terminal. 

The mains lead should pass through a grommet 
and be well anchored. All Cie power -pack 
components are near the right runner (Fig. 3). 
Connections should be checked throughout before 
inserting the valves for a first test. A 2/3f2 
speaker in a cabinet or fixed to a baffle is 
necessary. 

I.F. Circuits 

These are aligned at about 465kc/s. This can 
be done by tuning in a weak station and rotating 
the cores with an insulated trimming tool for best 
volume. If the tuning indicator is fitted later this 
will prove to be an aid to exact alignment. 

When adjusting the cores by ear it is necessary 
to remove the aerial or choose a weak signal -o 
that the automatic volume control does not mask 
the effects of adjustments. No loss of efficiency 
arises if the transformers are aligned at some 
frequency which is not exactly 465kc/s. 

If a signal generator is available its output can 
be used to check adjustment of the cores in the 
usual manner. 

Aerial and Oscillator 

Provided the aerial trimmer VC3 is not at the limit of its travel in either direction, aerial and oscillator circuits are sufficiently well aligned and 
good efficiency is obtained. But to avoid unnecessary adjustment of VC3 each band may be checked and the aerial or oscillator coil cores may 
be moved if needed. 

First set the trimmer TC1 at about half 
capacity. The medium wave band is best checked 
first by inserting the appropriate blue and red 
coils. All coils have a pip which should lie 
between sockets 1 and 9 of the holders. 

If a station around 1,400-1,500kc/s is tuned in, 
VC3 should peak reception quite sharply. Stations 
of lower frequency are then tuned in and the aerial 
coil core is rotated for best volume. This is 
continued up to about 600kc/s. If it proves 
necessary to close VC3 as frequency is reduced this 
shows that the aerial coil core is too far out. It should thus be screwed in. On the other hand, if 
VC3 has to be opened as frequency is reduced the 
core is too far in. When the cores are correctly 
positioned only occasional slight adjustment of 
VC3 is required throughout the waveband. Exact 
alignment throughout the band would mean that 
VC3 does not need adjusting at all and this is 
generally unobtainable. It is thus clear that 
having VC3 as a panel control allows maximum 
possible efficiency at all points of the scale and 
with any aerial. 

Short wave ranges are treated in the same way 
as the medium wave band. If it is found that 
with the ganged tuning capacitor fully open VC3 
has to be set to almost minimum capacity for best 
reception then TC1 should be screwed down 
slightly. 

With the high frequency bands "images" will 
begin to become apparent. Such interference (also 
called " second channel ") arises at twice the 
intermediate frequency from the required trans- 
mission, that is about 930kc/s from the wanted 
station. This is always so with a simple superhet 
on the high -frequency bands and it will be very 
much reduced when the tuned r.f. stage is added. 
Such interference will not be experienced on the 
lower frequencies. 

Band coverage depends on the position of the 
coil cores, so can be modified if wanted until it 
approximately agrees with the ranges quoted. 
Some change in coverage will not influence actual 
results. When alignment with all coils is satisfac- 
tory. fix TCI with sealing wax and place a 6BA 
locknut on each coil core stud. Dial readings can 
then be logged. 

Tuning Indicator 

The holder for the EM84 is bolted to a piece of 
scrap aluminium which can be attached to the 
front of the tuning capacitor. With the holder 
viewed from below connections are as in Fig. 9. 
It is most convenient to mount the 470kí2 resistor 
R1 directly on the holder. The 470kí2 resistor R2 
is soldered to pin 4 of the first i.f. transformer. 
Four colour -coded flexible leads can then be taken 
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from the EM84 holder. They are twisted together 
and run through a hole in the chassis near the 
front of the tuning capacitor. The leads can then 
be taken to their appropriate points. 

The indicator has a central shaded area which 
reduces its length when signal strength increases. 
So VC3 can be peaked at any frequency by 
rotating it to secure maximum length for the 
luminous areas or minimum shaded area. 

The i.t.t. cores may be touched up by observing 
the indicator with a station tuned in. This allows 
much more accurate adjustment than possible by 
ear. Both cores of i.f.t.l are tuned for minimum 
shadow. The top core of i.f.t.2 is similarly 
adjusted. However, the a.v.c. is not obtained from 
the secondary of i.f.t.2, so the lower core (diode 
winding) is adjusted for a small fall in the length 
of the luminous areas in the usual manner for this 
type of circuit. 

The indicator allows netting of a transmitter 
with the receiver by tuning the transmitter v.f.o. 
and buffer stages for minimum shadow length. 

I.F. Regeneration 

This is easily provided by adding a 50kfl 
potentiometer in the h.t. circuit to pin 6 of the 
6BA6 as in Fig. 5. The potentiometer is mounted 
on the front runner with a control knob. 

A piece of stiff wire about }in. long is soldered 

Rear view of receiver built up to the basic 5 -valve stage. 

to tag 1 of the holder, standing vertically when the 
receiver is upside down. A similar wire is soldered 
to tag 5. These two wires form the small 
capacitor C (Fig. 5) and they are bent so that they 
are about }in. apart. 

A check should then be made by tuning in a 
weak transmission and advancing the regeneration 
control slowly from zero. When oscillation begins 
a heterodyne note will be heard on tuning through 
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the transmission or c.w. morse will produce an 
audible beat. If this happens with the regenera- 
tion control only slightly above its zero position 
bend the wires forming capacitor C away from 
each other. Repeat if necessary until the hetero- 
dyne only appears when the 50kí) potentiometer is 
well turned towards maximum (say half or three- 
quarters of its rotation). 

If a weak station is tuned in, suffering from 
adjacent channel interference in a crowded band, 
it will be found that interference is reduced if 
regeneration in the i.f. amplifier is brought nearly 
to the oscillation point. For best results touch up 
i.f. alignment with the circuit in this state. 
Regeneration also increases the sensitivity to weak 
signals. 

Standby and A.V.C. 

An a.v.c. in/out switch is useful to render the 
i.f. stage independent of a.v.c. bias when operated 
in the regenerative state for c.w. or weak signals. 
Such a switch can merely short the a.v.c. line to 
chassis. 

A standby switch which leaves the heaters 
running is also often convenient and especially 
when using the receiver with a transmitter. Both 
these functions can be arranged in a single two - 
pole, three-way switch wired as in Fig. 8. This 
switch is mounted on the front runner. It 

disconnects the h.t. circuit for 
"Standby ", the 47ká1 resistors 
serving as a bleeder to discharge 
the smoothing capacitors. 

R.F. Amplifier 

The addition of the tuned r.f. 
stage increases range and selec- 
tivity and greatly reduces second 
channel interference on the h.f. 
bands. The lead from tag 2 of the 
12AH8 is removed from tag 6 of 
the aerial coil. The extra coil - 
holder and vajveholder can then 
be added in the positions in 
Fig. 2. 

Fig. 4 shows the circuit of the 
r.f. stage. The existing blue coils 
with VC1 are now used for the 
grid of the 6BA6. A.V.C. is taken 
from pin 4 of i.f.t.1 to the IMS2 
resistor. VC3 remains as the 
aerial trimmer connected as 
originally. 

Tags of the yellow coilholder 
are wired as in Fig. 4 and the 
centre section of the ganged 
capacitor is used for tuning. To 
avoid any loss of efficiency or 
difficulty with ganging the yellow 

coils have their own 50pF trimmer mounted on the 
front runner and fitted with a knob. 

The 6BA6 should have a screening can and a 
vertical aluminium screen runs between aerial and 
yellow coils from the ganged capacitor to the edge 
of the chassis. A 50kí1 potentiometer with knob 
acts as r.f. gain control. 

The yellow coils are adjusted to gang with the 
blue aerial coils in the way already described. 
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Only occasional adjustment of the panel trimmers 
will be required to obtain maximum possible 
efficiency with weak transmissions. 

With the r.f. stage added sensitivity is much 
higher and really long distance reception is 
possible. For many transmissions the r.f. gain can 
be set a little below maximum and left provided 
the a.v.c. is on. When the a.v.c. is off the 50ká1 
potentiometer is rotated as necessary to adjust 
signal strength and avoid overloading. 

It is convenient to place the new 50pF trimmer 
a little to the left of the ganged tuning capacitor 
when viewing the receiver from above and the 
front. The r.f. gain control can then be situated 
between the two 50pF trimmers. 

Bandspreading 

Bandspreading allows a narrow range of 
frequencies such as an amateur band to be tuned 
with a wide movement of the capacitor. Two 
methods have been tried. Both are successful, 
though they are rather different in character. 

The simplest method is shown in Fig. 7 and has 
the bandspreading capacitor in parallel with the 
oscillator circuit only. The capacitor is 10pF or 
15pF maximum value and has its own dial. If the 
two 50pF trimmers are peaked for best results, 
as shown by the tuning indicator with the band - 
spreading capacitor at half capacity, a narrow 
range of frequencies can be tuned effectively. If 
necessary the 50pF trimmers may be slightly 
readjusted so there is no loss of efficiency. 

The method of bandspreading in Fig. 6 is easier 
to use as no readjustment of the trimmers is 
required. In terms of results or efficiency Fig. 7 is 
the same as Fig. 6. In Fig. 6 a three -gang .band - 
spreading capacitor is used. It is possible to 
obtain miniature low -value capacitors or to gang 
individual capacitors with couplings but this is 
relatively expensive. After trying various arrange - 
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ments it was decided to use an ordinary three -gang 
capacitor from which most plates had been 
stripped. 

The capacity required is about 25pF to 35pF per 
section. An equal number of plates must be 
removed from each section. The ganged capacitor 
used had fairly wide spacing and two rotor plates 
were left on each section the resultant capacity 
being nearly 25pF. An idea of the capacity to 
expect may be fairly easily obtained. To do this 
count the number of times the surface of a fixed 
plate is near the surface of a moving plate and 
divide the total capacity by this figure to get the 
capacity of a single fixed plate near a single 
moving plate; e.g., if the capacitor has 12 fixed 
plates and 11 moving plates there are 22 individual 
"capacitors', so the value of one with a 500pF 
gang is 500/22=about 23pF. If preferred alterna- 
tive plates can be removed to obtain double 
spacing. This is more difficult and the capacity 
will have to be measured or found by trial. 

The three -gang bandspreading capacitor is fixed 
near the main tuning capacitor and connected to it 
with short leads. It is most convenient to use a 
0-100 or 0-180 dial on the main tuning control with 
a 6:1 or similar ball drive for bandspreading. With 
a 0-100 dial the amateur bands were located as 
follows: 

Range 2. 1.9Mc/s, 70. 3.65Mc/s, O. 
Range 3. 7Mc/s, 71. 14Mc/s, O. 
Range 4. 14Mc/s, 60. 21Mc/s, 20. 28Mc/s, O. 

Range 1 is medium waves, and the 14Mc/s band 
may be tuned in on both Range 3 and Range 4. 
Exact readings will naturally depend on core and 
trimmer settings. 

With the r.f. stage added, measurements were 
made of sensitivity and susceptibility to second 
channel interference on 21Mc/s. Sensitivity was 
slightly better than 2µV. The image ratio rejection 
was just over 18dB. Harmonic markers allowing 
exact calibration have been described in past 
issues. IR 
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MEASUREMENTS WI1 H 

G.D. 
a modified version of a 

previously described design 
and 

some notes for newcomers 
on the applications of the G.D.O. 

K. L. SMITH, G3J I X 

1 HE 

BEFORE discussing the main item of this 
article, modifications to the original GDO 
("Grid Dip Oscillator", PRACTICAL WIRELESS, 

August, 1960, page 319) will be described showing 
how various difficulties of construction have been 
overcome. In this modified instrument the 
performance is slightly better. Many readers 
wrote saying that the coil pins were difficult to 
obtain and also that the split stator capacitor 
seemed to be a rare item. The following design 
is put forward to overcome these difficulties. 

The oscillator circuit has been changed from the 
original Colpitts to a Hartley arrangement. This 
circuit requires a tap on the coils but only a single 
gang capacitor. The tap does not appear to add 
any difficulty because the new plug-in coil system 
makes available more pin connections. The 
circuit is shown in Fig. 1. The circuit action is 

similar to the earlier description except, of course, 
the feedback tap is into the inductance of the 
tuned circuit instead of into the capacitive arm. 

A point which does require a little discussion is 

Circuit of the redesigned G.D.O. 

the new method of controlling the amplitude of 
the signal " to the amplifier driving the meter. 
Instead of keeping the oscillator h.t. supply at the 
same value and tapping off the voltage from the 
grid leak by means of a variable control (VR1 in 
the original) the whole oscillator level is varied by 
altering the h.t. to it by the use of VR3. This 
enables the amplitude of the oscillations to be set 
to an optimum value on each range. 

One reason why it was desirable to reduce the 
amplitude of the oscillations in this way, was that 
it was possible to light a loop lamp on some 
ranges-and this was considered to be more than 
adequate power in an instrument of this type 
(especially when checking aerials!). 

CONSTRUCTION OF THE COILS 
The coils are wound on the long (0-3in.) 

diameter formers usually found in the small square 
section cans on the chassis of television receivers. 
Old. obsolete sets are a very fruitful source of this 
type of component, although such coil formers 

appear to be easily obtainable 
new at about Is. each. The cores 
are not used but if experi- 
mental coils are wound then no 
reason exists why they should 
not be used to set on to a given 
frequency and then fixed. etc. 
The four small metal eyes in the 
base of the former through which 
the leads from the coil normally 
pass just about fit the correspon- 
ding four pins in an octal valve 
base. This therefore is a very 

75kf1 convenient way of mounting a 
plug on the coil. 

The remainder of the old valve 
base is sawn away carefully and 
filed up to make a neat job 
then fairly stout tinned copper 
wires are soldered into the coil 
former eyes and pulled through 
the four pins on the valve base. 
The wires are snipped off at the 
bottom of the valve base pins 
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and neatly soldered into them (see Fig. 2 and 
Table 1). This method makes very good plug-in 
coils for all purposes, even when it is required to 
replace the can. 

A standard octal socket is mounted on the 
" perspex "' panel of the GDO in place of the 
original screw sockets. The appropriate tags of the 
socket are wired up to correspond with the coil 
connections. The actual pins used can be decided 
upon by the constructor but pin " 6 " is best 
avoided as it is missing more often than not as 
the writer found out! The ranges are calibrated 
using a receiver and/or other methods as described 
in the earlier article. 

A good quality variable capacitor mounted in 
a box with a calibrated dial is a very useful piece 
of auxiliary gear to have in the radio workship. 
It can be used to insert a known value of 
capacitance into r.f. circuits (using short leads, of 
course) and to measure the value of small 

Valve base 
dotted part 
removed 

unknown capacitors. The photograph shows the 
general plan of such a component and the 
constructor could no doubt build up the device to 
his own requirements. No extensive description 
will be given here. Suffice it to say that a 
capacitor with semicircular plates-that is. one 
whose capacity varies regularl_ with rotation-is 
most convenient because it enables a linear scale 
to be used. 

The matter of calibration is best carried out 
using a capacity bridge. Perhaps a local radio 
service station or the engineering department of a 
technical college will have such a bridge. Failing 
the availability of a bridge. the capacitor can be 
calibrated by using a technique very similar but 
used in reverse to the method of measuring the 
value of unknown capacitance described below. 

Assume the capacitor is calibrated, and has an 
inductance placed across it thus forming a parallel 
toned circuit. The value of the inductance does 
not matter as long as it resonates with the 
capacitor at a frequency convenient for one of 
the ranges of the GDO (around I to 2Mc/s is 
satisfactory). Place the variable capacitor dial at 
maximum capacity and couple the GDO to the 
inductance. Tune the GDO for a dip, keeping the 
coupling as loose as possible. If a small capacitor 
is now placed across the terminals the resonant 
frequency is altered and the calibrated capacitor 
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dial can be turned until the dip is again seen. Of 
course the setting of the GDO is not altered while 
the other adjustments are being made. It is seen 
that the reduction in capacity of the calibrated 
variable capacitor must be exactly the same as 
the added unknown value, which is now read off 
the dial. 

Using a procedure similar to the above the 
variable capacitor can be calibrated. It is 
necessary, of course, to have a fixed capacitor of 
fairly accurately known capacitance (say 50' or 
100pF±1%). The minimum capacitance point on 
the variable capacitor dial is assumed to be 
" zero ". i.e. stray capacitance is assumed to be 
absent. With the dial at "zero " the known fixed 
capacitor is placed across the terminals and the 
GDO is tuned for a dip as described before. The 
fixed capacitor is now removed and the variable 
capacitor increased in capacity until the dip is 
obtained again. This point must be 50 or 100pF 

Fig. 2: Constructional details 
of the coils and winding 

information. 

TABLE I 

Turns Range 

One section of a 
465kc,s I.F. winding I.F. Band 

250 turns 36s.w.g., 
in 2 layers Medium waves 

I50 turns 36s.w.g., 
in 2 layers I.4 to 2.7Mc/s All 

tapped at 
75 turns 36s.w.g 2.7 to 9Mc/s >half -way 
25 turns 28s.w.g. 8.5 to 30Mc/s point 

2 turns self-support- 
ing fin. diam 30 to I00Mc/s 

+turnloop,fin.diam. 85 to 160Mc/s? 
(according to 
construction) J 

according to the fixed capacitor size. Leaving the 
dial at this position the fixed capacitor is added 
again and the GDO returned. The capacitor is 
removed. the variable again increased, giving 
another 50 or 100oF interval. This is repeated 
over the whole dial. 

Naturally any errors introduced tend to add up 
using this method and a good plan would be to 
have another accurately known fixed capacitor 
whose value was different and to use this to check 
the appropriate points on the dial. 

GENERAL USE OF GDOs 

One finds two general methods employed to 
couple the GDO to external circuits. On the one 
hand, the magnetic field can be linked directly 
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with the circuit or via a loop 
system (see Figs. 3a and b). On 
the other, the coupling can be 
electric via capacity, stray or 
otherwise (Fig. 3c). In both cases 
overcoupling will detune the 
GDO and inaccurate readings 
obtained. Therefore whenever 
the instrument is used the final 
reading should be taken with the 
coupling loosened as much as 
possible consistent with seeing 
the dip. This requirement for 
small coupling means that the 
GDO should be removed as far 
as possible from the circuit being 
investigated. 

If a number of tuned circuits 
are clustered together then the 
field of the GDO may link with 
more than one of them and a confusion of dips 
obtained. It is necessary to couple close to the 
required tuned circuit and gradually " follow the 
dip " as the GDO is removed. It should be moved 
to give minimum coupling with the other circuits. 
By the way, to tell whether the GDO is oscillating 
it is only necessary to take hold of the coil and 
at the same time notice the meter. Also if there is 
doubt concerning the dip this can be resolved by 
tuning the GDO over the range away from any 
resonant circuits, etc. If the tuned circuit being 
tested is inaccessible then the extension link can 
be used, but its own resonance dip should be 
determined before usng it. 

The above deals with the general use of the 
instrument to check resonances in receiver tuned 
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GOO 

(a) 

GDO 

(c) Fig. 3: Three methods 
of using the G.D.O. 

Temporary earth 
connection on coil 

In practice Equivalent circuit 

Fig. 4: Checking on i.f.t. using the G.D.O. 
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circuits transmitter tank circuits and especially 
when " pruning " v.h.f. tuned circuits in 2m 
converters or television tuners, etc. 

The GDO can be used to check aerial 
resonances. If a voltage point is thought to exist 
at the point of testing then the " hot" end of the 
coil should be brought near for maximum electric 
coupling (Fig. 3c). If, on the other hand, a low - 
impedance point is expected the GDO coil should 
he placed to give magnetic coupling-a loop can 
he made in the wire and the GDO coupled to that. 
Checks on aerials should be made as quickly as 
poss;ble with loose coupling to avoid the 
possibility of radiating strong interference. 

Sometimes it is required to check an i.f. 
transformer or a coil inside a screening can. This 
precludes the direct coil -to -coil coupling normally 
used, but the writer successfully measured the 
resonant frequency of such a unit by using electric 
coupling into the " hot " side of the winding as 
shown in Fig. 4. 

When checking aerials in position outside it is 
much more convenient to use a battery or some 
other portable supply to cut out the trailing power 
leads. The problem can be nicely overcome by 
using a transistor oscillator (M. R. Lord. 
"Transistorised Grid Dip Oscillator ". PRACTICAL 
WIRELESS, March. 1962. page 1033). Although a 
transistor " dipper " (there is difficulty in justifying 
the word grid!) cannot be made to oscillate up to 
2m and ITV frequencies (without expensive high- 
frenuency transistors) the v.h.f. types such as the 
AFZ12 will oscillate up to 150Mc/s all right. 

The GDO can be used as a signal generator. 
The tracking and trimming of a superhet can be 
roughly carried out before power is put on, using 
the GDO in the normal way, then if it is stood 
aside still oscillating it will produce a note for 
the final trim -up when the receiver power is 

switched on. Modulation has been spoiled in the 
ordinary way quite successfully. that is by 
applying the audio in series with the h.t. 

Use As Absorption Wavemeter 

With VR3 wiper placed at earth the oscillator 
stops as already noted. The instrument is now 
coupled near an energised tuned circuit such as a 

-continued on page 875 
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Insensitivity in Transistors 

diagnosis and cures 

D 
IAGNOSING cases of low sensitivity or 
power is always more difficult than tracing 
causes of complete breakdown, particularly 

in transistor radios, where a succession of small 
defects instead of one clear-cut fault may be 
found and where even small voltage variations are 
indicative of possible trouble. However, in 
practice probably the first thing to do (after 
checking battery voltage on load) is to note if the 
insensitivity is confined to one band, if it increases 
towards one end and if it is also accompanied by 
any distortion. 

If the alignment does not appear to have been 
tampered with, variation of gain with wavelength 
often indicates a faulty frequency changer or 
oscillator, while poor gain and distortion usually 
indicate incorrect emitter bias on an i.f. or audio 
transistor. However, before actually getting down 
to meter testing, check that there are no cracks in 
the ferrite rod aerial and that none of the aerial 
coils has become displaced. 

The first meter tests undoubtedly should be to 
determine the voltage developed across the emitter 
resistor of each transistor, working back from the 
output s age. Any variation greater than 20% 

by G. R. Wilding 

from the maker's figures should give cause for 
suspicion and merit a careful check on the two 
other transistor voltages. Incorrect emitter voltage 
does not, of course, indicate a fault in the emitter 
wiring such as a leaky or s/c bypass capacitor as 
the wrong emitter p.d. could well be caused by 
incorrect base voltage produced in turn by 
changed value or dry -jointed bias resistors. 
However, wrong value emitter voltage always 
indicates that the stage is not working properly 
and so pinpoints the area for especial considera- 
tion. 

Assuming that all voltages checked are within 
the limits, what then? Obviously all the transistors 
and current carrying resistors are normal, so the 
fault or faults lie in those components associated 
only with the signal, r.f. or a.f., and not with the 
d.c. supplies, which means in practice the 
coupling, decoupling and fixed trimmer capacitors, 
the i.f. and audio transformers. 

may, 

Fig. 1: Typical transistor portable (Ekco PT399). showing points to check when investigating lack of gain. 

A CRACKED FERRITE AERIAL ROD 
B DISPLACED AERIAL COILS 
C INCORRECT EMITTER VOLTAGES 
D 0/C i.f. TRANSFORMER WINDINGS OR 

SHORT CIRCUITED TURNS ON 
TRANSFORMERS 

E REDUCED CAPACITY FIXED i.f. CAPACI. 
TORS 

F DEFECTIVE DIODE DETECTOR 
G REDUCED CAPACITY ELECTROLITICS 
H 0/C OR DRY JOINTED BYPASS CAP. 

ACITORS 
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Fig. 2: Inexpensive signal 
tracer with probe; a two - 
stage R -C coupled amplifier 
operating from miniature 
4.5V battery and requiring 
the minimum of components. 
RV4 sets the operatinglevel 
of Tr2 (3mA)-courtesy 
Mullard Ltd. 
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R2 
220n 

10yF 

RV1 
100kn 

C2 
10yF 

Tr1 
0070 

RV4 
100kG' 

R5 
10k0 

i 
-45V L Ear- 

piece 

Tr2 
0071 

For instance the secondary of a transformer 
feecjing both the base voltage and the signal to a 
transistor could have many shorted turns, thus 
greatly loading the stage and decreasing gain 
without producing any effect on the voltages of 
the transistor. Similarly the miniature high -value 
electrolytics, if of reduced or even negligible 
capacity, produce no noticeable effect on rated test 
point voltages unless, of course, they instigated 
self -oscillation or motor -boating. 

A short-circuited or leaky capacitor, depending 
On its position in the circuit, would almost 
certainly influence some transistor voltage but in 
practice, due to the very low voltages employed, 
develop mainly a loss in capacity. The simplest 
way of checking this possibility is, of course, to 
add a known good equivalent across the suspect 
and note results, but where it is feasible that some 
deterioration may have occurred inside the 
capacity, due to the ingress of moisture or salt 
water, it may be advantageous to simply replace it 
as any slight leak present would still be in circuit 
when the replacement was added. 

If after checking or replacing all relevant 
capacitors and finding gain still below normal it 
may well pay to check the d.c. resistances of the 
various transformer windings. Although this is a 
useful test it is by no means conclusive, since 
perfect transformer windings may have a d.c. 
resistance substantially different to that of the 
maker's figure, so that short-circuits involving only 
a few turns will not show up. However, the test 
does show up gross variations from normal and, 
of course, completely o/c windings. 

Most i.f. transformers in transistor radios feed 
the following stage from a tapping on the 
secondary so that it is very possible for a complete 
break in the secondary winding not to show up 
on the transistor voltage tests, since the break may 
not be in the section carrying the d.c. base current. 

Similarly if the primary is tapped a break could 
well develop in the section not carrying the 
collector current from the preceding transistor and 
here again would produce no voltage indication 
on that transistor. 

It should be mentioned at this stage that breaks 
in such transformer windings very frequently 
develop if the set has been dropped and usually 
where the fine leading -out wire joins the exterior 
soldering tag. While therefore one cannot be 

dogmatic about interpreting variations in measured 
to stipulated d.c. resistance when checking push- 
pull audio transformers, whatever their value, the 
main point is that both halves should be really 
close. 

Capacitors often overlooked in practice are 
those fixed i.f. trimmers shunted across the 
primary and secondary transformer windings and 
usually mounted inside the i.f. can. Often about 
250pF in value and with only a 2% tolerance any 
small reduction in their capacity drastically 
reduces gain by mistuning the stage to a higher i.f. 
frequency. When tracing insensitivity such 
capacitors would not be o/c but only partially 
deficient, so that a quick test is to add a small 
value picofarad capacitor across each suspect and 
note if gain increases. Values of 10 to 25pF 
should be ample to show up any loss of capacity 
without at the same time running into the danger 
.of over -correcting by mistuning to a lower than 
specified i.f. If such action increases volume and 
the receiver is a normal peak -tuned model it can 
be taken as certain that the fixed trimmer under 
test is defective, always assuming. of course, that 
the i.f. slugs are still sealed. If the slugs have 
been readjusted this test would more likely 
indicate that a realignment was necessary. 

Of course all such tests are static and very often 
the dynamic method of fault location, either by 
injecting a suitable r.f. or a.f. signal into each 
stage or by means of a signal tracer and probe 
determining just where the signal loses ground, is 

more to be preferred. Such a signal tracer, easily 
constructed and designed by Mullard Ltd., is 

shown in Fig. 2. Employing only five resistors, 
two capacitors, an earpiece and two transistors, 
types 0070 and OC71. this device can prove very 
helpful indeed when tracking faults in transistor 
sets. 

To trace h.f. and i.f. signals the simple diode 
probe inset can be switched into the front end. 
When constructing the probe everything must he 
concentrated on keeping its self -capacity and 
hand -capacity to the absolute minimum so that it 
will have no appreciable effect when applied to 
the various tuned circuits. 

Finally, don't overlook the possibility of the 
receiver's diode detector being faulty and, if 
complete realignment is called for, follow the 
maker's instructions. 
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THE NEW 1966 CR.70A 
COMMUNICATION RECEIVER 

This completely new receiver sets a new high standard for 
performance and finish unequalled at the price, and is a worthy 
addition to the outstanding range of CODAR quality communi- 
cation equipment. Frequency range: 560 Kc/s -30 Mc/s (540-10 
metres) in four ranges: 560 Kc/s -1.5 Mc/s; 1.5 Mc/s-4.2 Mc/s: 
9.2 Mcls-11.5 Mc/s; 11.5 Mc/s-30 Mc/s. Slide rule scales for each 
band calibrated in frequencies plus an additional logging 
scale in degrees. Two speed vernier tuning control with reverse 
slow tune action. Unique aerial input stage exclusive to the 
CR.70A employing High `Q' Air -spaced CODAR-QOIL Inductor 
giving extremely high gain with low noise level. Panel aerial trimmer for peaking weak signals. Double tuned I.F. Iron 
cored transformers. 470 Kc/s with EF183 frame grid valve for 
maximum gain and selectivity. 5 valves (including two twin 
triodes) giving 7 valve lineup. Separate B.F.O. stage for CW and 
SSB reception. Calibrated signal strength 'S' meter, illumin- 
ated. Automatic Volume control. Panel phone jack for 
"private" listening. 2-3 ohm output for external speaker. 
Superb styling, metal cabinet in the new Organasol Satin lustre 
finish. Size 13' x 53' x 7l'. For A.C. 200/250 v. Ready built. Not a Kit at the fantastic low price of £19.10.0. Carr. 7/8. 
CODAR R.F. PRE -SELECTOR MODEL P.R.30. Consider- 
ably improves the performance of any superhet receiver over 
1.5-3OMc/s. Uses EF183 Frame Grid Valve, and provides up to 
29dB gain plus substantial image rejection, improved signal/ 
::oise ratio and selectivity. Selector switch for either dipole or 
-Ingle wire antenna. Power requirements 180-250 volts 12mA HT. 6.3 volts, 0.3 amp L.T. Size 8i x 5 x 4ln. Ready built, complete 
with cables, plugs and instructions. £5.10.0. Carr. 3/6. MODEL 
P. R.8eX. Self powered model for 200-250v. A.C. Also provides 
"' mA at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories 
£7.4.0. Carr. 3/6. 
CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with 
any superhet receiver with an I.F. between 450 and 470 Kc/s. Provides considerable increase in selectivity for either peaking or rejecting a signal on AM, CW, or SSB, BFO. Size 81 x 5 x 41n. 
Power requirements 180-250v. H.T. at 5mA 6.3v.0.3 amp L.T. 
Ready built complete with cables, plugs and instructions. 
£6.15.0. Carr. 3/6. MODEL R.Q.10X, Self powered version for 
200-250v, A.C. and also provides 25mA at 200v. H.T. and 6.3v. 1 
amp. L.T. for other accessories £8.8.0. Carriage 3/6. 
CODAR A.T.S. 12 WATT 2 RAND TRANSMITTER. The newest most compact transmitter for fixed or mobile use on 
160-80 metres. "The tiny TX with the BIG voice". Size only 
R_s x 5 x 4ìn. (Base area is less than two-thirds of this page!) 
High stability new type calibrated VFO. 1.8-2.0 Me/s and 3.5-3.8 Mc/s (up to 4 Me/s export). Air -spaced CODAR COIL Pi -net output, P.A. Plate current meter plus neon Indicator, Plate - Screen modulator. AM/CW switch and Panel key jack. Plug changeover for 6 or 12 volts heater supply. Ready built £16.10.0. Carr. 9/-. A.I'.5 POWER SUPPLY UNITS. For 200/250v. A.C. and 12v. Solid state for Mobile use, complete with all Transmit( Receive changeover switching available. 
CODAR-KIT CR.45K MAINS T.R.F. SHORT-W"AVE R::- CGIVER. World wide reception -North and South America. 
Russia, India, Australia. Far East. Amateurs, Shipping, etc. 
*Separate electrical bandspread. * 3 slow motion vernier 
drives. *Low loss polystyrene plug-in coils, factory aligned. 
*Dials calibrated in frequencies and degrees. * Power output 
3 watts for 2/3 ohm speaker. *Valve line-up: ECC81, EL84, 
EZ80. Size 12 x 5; x 7fn. CODAR-KIT CR.4.5K complete with 
valves. 3 coils (10-28, 25-75, 60-176 metres) and 11 page instruction manual. £9.10.0. Carr. 5/6. Extra coils 4/9 each. Instruction 
manual only 4/- (credited on order). (Can also be supplied ready built -price on request). 
CODAR-KIT MINI -CLIPPER -OUR FAMOUS SHORT- 
WAVE RECEIVER *Can be built in one eveninglready iv switch on and bring the World to your fingertips at very low cost. *Supplied complete with valve, one coil 25-75 metres and 
4 -page instruction manual. PRICE 39/6. Carr 3/-. Extra Coils 
4/9 each. Instruction Manual only 2/- (credited on order). Electrical Bandspread available. Provision to add 2 translator 
amplifier. 

SEND ód. IN STAMP; FOR ILLUS. LEAFLETS OF 04F (CHAR RANGE. H.P. TERMS AVAILABLE WORLD-WIDE MAIL ORDER SERVICE 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE 

SOUTHWICK, SUSSEX. Tel. 3149 
G3IRE G3HGQ 

Canadas Codar Rod's of Canada, Tweed. Ontario. 
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An 

integrated 

hi-fi turntable 

unit from only 11 gns? 

YES! 
Only Golcfring's 60 years of experience of making 
gramophone turntables and pick-ups could lead to 
a unit like this ... the ideal integrated turntable, arm 
and pick-up for do-it-yourself hi-fi aspirants... at 
such a modest price. Just look at the features of this 
remarkable G.66 unit: 
Silent, specially made Swiss mains motor. Pressed 
steel turntable on precision bearings evens out mains 
current fluctuations. Die-cast light alloy arm with full 
stylus pressure adjustment. Plug-in head shell, wired 
for mono and stereo, takes alternative pick-up cart- 
ridges. Eddy -current speed control (as fitted on some 
professional units) varies the four standard speeds 
by ± 10%. Pick-up raising/lowering device coupled 
to on/off switch and idler -wheel disengagement 
mechanism. Deck size 12#"x 10". 
See the Goldring G.66 at your dealers-or write for 
descriptive leaflet. 

THE GOLDRING G.66 
G.66/M X.2 £9.18. 8 + £1.12.4 P.T. £11,11.0 
G.66/CS.80 £10.10. 0 + £1.14.2 P.T. £12. 4.2 
G.66/CS.90 £12.12.10 + £2. 1.2 P.T. £14.14.0 

Goldring Manufacturing Co. (GB) Ltd., 
486-488 High Road, Leytonstone, London E.11 
Telephone: Leytonstone 8343 

February, 1966 

Make YourAbi/icy 

PAY 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" . but only for the fully trained man. Let ICS's tuition 
develop your talents and help you to success. 

STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here-today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right 
ADVERTISING & ART 
Copywriting Cartooning 
Layout and Typography 
commercial Illustrating 
Oil and Water Colour 
BUILDING & CIVIL ENG'NG 
Architecture, Bricklaying 
Building Construction 
Builders' Draughtsman 
Builders' Quantities 
Interior Decoration 
Quantity Surveying 
Heating & Ventilation 
Carpentry & Joinery 
COMMERCE 
Book-keeping 
Accountancy & Costing 
Bus.ne.ºs Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand & Typing 
Computer Programming 
Small Business Owners 
DRAUGHTSMANSHIP 
Architectural, Mechanical 
Drawing Office Practic: 
ELECTRONICS 
Computers 
Electronic Technicians 
Industrial Electronics 
FARMING 
Arable & Livestock 
Pig & Poultry Keeping 
Fan. Management & Accounts 
GENERAL EDUCATION 
G.C.E. nblcet,.. at Ordinary and 
Advanced Level 
Good English 
Foreign Languages 

course now .. 
HORTICULTURE 
Home Gardening 
Park Gardening 
Market Gardening 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Public Relations (1PR) 
Transport Management 
Works Management 
Work Study 
Foremanship 
MECHANICAL & MOTOR ENO'NG 
Engineering Maths 
Diesel Engines Welding 
Industrial Instrumentation 
Workshop Practice 
Reiriger:.tien 
Motor Mechanics, etc. 
POLICE 
Entrance Examination 
Police Promotion (Educ. Sub).) 
PHOTOGRAPHY 
Practical Photograjby 
RADIO TV & EL_.CTRICAL 
Servicing & Engineetiug 
Radio Construction (with KM) 
Y.M.G. Certificates 
Telecommunications 
Electricians' 
Electrical Contractors' 
SELLING 
('on,pany Reps. 
Sale' Management 
Marketing 
WRITING FOR PROFIT 
Television Scriptwriting 
Short -story Writing 
Freedaace Journalism 

INTENSIVE COACHING for all principal examinations 
-G.C.E., Secretaryship, Accountancy, Engineering, 
Work Study, Management, Radio, Architecture and 
Surveying. Special course for G.C.E. French Oral Test. 

Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 172) 
Intertext House, Parkgate Rd., London, S.W.I I 

Send FREE book on 

Name 

Address 

Occupation 
2.66 I 

INTERNATIONAL. CORRESPONDENCE SCHOOLS ' 
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THERE has for some time now been a group 
of electrical educational toys on the market. 
One of these is that shown in Fig. 1. It 

consists of a card with a set of questions all of a 
similar nature on the left-hand side. For every 
question there is an answer on the right-hand side 
of the card but not necessarily in the correct place. 
Alongside each question and answer is a small 
electrical contact such as a piece of aluminium 
foil. These contacts are wired under the card so 
the contact representing a given question is 
connected to the one alongside the correct answer. 
The idea of the game is for the child to select a 
question in the left hand column and place a probe 
on the contact. The child then selects what it 
thinks is the correct answer and places a second 
p obe on the answer contact. There will be a 
battery and a lamp or buzzer in series with the two 
probes and if the correct answer is chosen the 
circuit is completed, thus indicating on the lamp or 
buzzer. 

Question Answer 

.m ....... o- , 
4`, . : F' 

'^% e' o._st_ 
s '- e s 

r.. 
I ,i i 

,____. 
i i 
e i 
I ¡ 
I 
I .' ,.. 

1 % 
1 

i 
I 
I . e 

Fig. 1: Question and Answer board. ; 

Probe 

An Educational 

QUIZ MACHINE 
A NOVEL PROJECT FOR = 
EXPERIMENTERS, CLUBS 

AND SCHOOLS 

by Michael J. Hughes M.A. 

Some time ago the writer had occasion to make 
one of the above devices and in doing so found 
out that some of its obvious faults were: 

(1) Difficulty in handling two probes. 
(2) Lack of facilities to change programmes. 
(3) The ease with which the correct answer can 

be found by a process of " trial and error ", 
i.e. by sliding the answer probe down the 
answer contacts until the answer is 
indicated. 

(4) The fact that recognition is only made of a 
correct answer and no indication is made 
of errors. 

It was with these points in mind that the following 
instrument was designed. On the face of it this 
instrument gives the same results but it is much 
more sophisticated in design and, apart from 
forming the basis of a useful teaching machine, 
involves some quite interesting relay circuitry. 

The circuitry requires 12 relays which may be 
of any type provided they have four double -throw 
contacts, 10 diodes capable of passing the holding 
current of the relays and having a reverse break- 
down voltage greater than the voltage required to 
power the relays. In the instrument to be 
described indications were made with 6.3V bulbs 
and 13 of these will be required, together with 
suitable holders. Apart from the above com- 
ponents, most of which may be obtained cheaply 
from ex -Government stores, all that is required is 
a plentiful supply of connecting wire and patience 
as a considerable amount of wiring is involved. 

Relay Circuitry 
As a number of readers may not be fully aware 

of the way relay circuits are drawn a brief 
description of the notation used will follow. 

One of the beauties of relays in application but 
also one of their drawbacks when drawing circuit 
details is the fact that the contacts of a particular 
relay coil are electrically completely independent 
of the controlling circuit, i.e. there can be no 
leakage or breakthrough between the controlling 
circuit and the controlled circuit. In a simple 
circuit such as an electronic timer, which ,has 
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appeared many times in this magazine, the 
emphasis is in the control circuitry and the 
controlled half is usually left to the imagination 
of toe reader. In the example quoted the con- 
trolled circuit may only be a simple make or break 
switch in series with an enlarging lamp. In a 

simple circuit it is easy to show the contacts in 
close proximity to the operating coil as shown in 
Fig. 2. 

If. however, the same relay was to drive a more 
complex circuit, for example one which required 
four double -throw contacts. a total of 12 separate 
contacts would have to be drawn; this by itself 
might not seem a very great problem. However, 
if one continues this reasoning further to cover a 

circuit which includes a large number of relays and 
also a lot of the controlled circuitry the theoretical 
circuit would sooner or later start to resemble the 
Hampton Court maze. 

To prevent this happening a standard form of 
circuit is drawn with the relay coil forming part 
of the control circuit and the contacts are drawn 
completely separate in their correct positions in 
the controlled circuit: it only remains to identify 
each set of contacts with their controlling relay 
coil. There are various ways of doing this and 
the notation in this article is to label the control- 
ling relays RLA. RLB or RLC. etc. The contacts 
controlled by relay RLA are numbered A/1. A/2, 
A/3. etc. If the contacts are double throw they 
are designated A/la, A/lb, A/2a, A/2b, etc. This 
type of notation coupled with the fact that 
normally closed contacts are shown completely 
black and normally open ones are left white (see 
Fig. 3) gives a much clearer representation of the 
circuit. 

Operation of the Instrument 

Before any attempt is made to describe the 
circuitry, it will be best to aquaint the reader with 
the external appearance of the instrument, and the 
way in which it would be used. 
The front panel consists of a board, on which a 
set of questions and answers may be rested in 
accurate location with a series of 10 contacts down 
each side of the question sheet. Each question 
sheet is given a " programme number " which 
corresponds to a position on the programme 

Fig. 2 (left): Part 

(a (b) (c) 

of electronic timer circuit. 

Fig. 3 (right): (a) normally open contacts. (b) normally 
closed contacts. (c) changeover contacts. 

WIRELESS February, 1966 

switch (this varies the order of the answers) which 
is on the side of the instrument. 

To operate the instrument. the child selects him- 
self a question from the left hand column. He does 
this by touching a probe on the respective contact. 
Immediately he does this, a lamp will light along- 
side that particular question. It is now impossible 
for the child to change the question asked without 
answering it, or resetting the instrument. If he tries 
to probe another question nothing will happen. 

The child must next decide which answer he 
thinks is the correct one: he then touches the same 
probe on the contact next to that answer. If 
correct. a lamp will light up indicating " Right 
but if the incorrect answer is chosen, a second light 
will indicate " Wrong". It is impossible for the 
child to have second thoughts and try a second 
answer until he has reset the instrument, and 
started again. This discourages the "Trial and 
Error" method as described for the simple toy. 
Most of the complexity of the circuit is due to the 
fact that the machine is both cheat proof, and fool 
proof to operate. 

The Circuit 

The diagram is shown in Fig. 4 There are several 
distinct sections to the circuit, these are: 

(1) The main control circuit. 
(2) The question illumination circuit. 
(3) The " Right " " Wrong " illumination 

circuit. 
(4) The " Reset" illumination circuit. 

The method of indicating right or wrong is entirely 
up to the reader, it may be by illumination, as in 
the prototype, or by a bell and buzzer system. 
Likewise the reset warning light, which may be 
omitted altogether, if desired. 

To ask a question, the probe is placed on one of 
the contacts connected to diodes Dt-D10. The 
negative power line is coupled via the normally 
closed contacts A/4a to J/4a (which are all connec- 
ted to serie,) to the probe. One end of each of the 
relay coils RLA-RLJ is connected to the positive 
line, therefore when the probe is placed on any If 
the question contacts, the respective diode is for- 
ward biased, and conducts, passing a current suffi- 
cient to energise that particular relay coil. As an 
example, assume the probe is placed on question 
contact 3, D3 conducts, and RIC is energised. the 
action due to the energising of RLC is to close the 
contacts C/1 which then applies the negative line 
immediately to the coil, when the probe is 

removed, the relay holds in. The relay is now "self - 
locked ". C/3 closes lighting the lamp referring to 
that question. Simultaneously the change over con- 
tact C/ 4a is opened, thus breaking the negative 
supply to the probe, and C/4b is closed, which 
applies the positive line to the probe. C/2a, which 
keeps the potential at contact 3 in the answer 
column normally negative opens, and C/2b closes, 
connecting number 3 contact via contact W/2 to 
the energising coil RLR, which if operated in the 
process of answering will operate the "Right" 
lamp. It should be noticed at this stage that all the 
other answer contacts are connected via R/2 and 
RLW to the negative line. 
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if the probe, which is now negative is placed on 
the correct answer. RLR will be energised. closing 
R/1 which locks the relay in, it also opens R /2 
which breaks the circuit to all the other possible 
answers. thus preventing a second choice without 
resetting. The right answer is displayed by con- 
tact R/3 closing, thus lighting the lamp. if the 

Aj3 

x.E--- 6.3V x 

D1 

A/1 
0 

>< 

wrong answer is chosen, i.e. any contact other than 
3 is touched. current flows through R/2 and 
energises RLW which locks in with W/I. and kills 
the possibility of selecting the right answer by 
opening W/2, it also closes W/3 which illuminates 
"Wrong". 

After an attempt to answer the question whether 

N 

} 50V 

A/4a 

-o---A 
A/4b 

B/4a 

B/4b 

C/4a 

-o- 
C/4b 

D/4a 

D/4b 

E/4a 

-a---o 
EAU> 

F/4a 

-0---0 
F/4b 

G/4a 

G/4b 

H/4a 

H/4b 

I/4a 

I/4b 

J/4a 

RLW o 1 R/2 

Fig. 4: Circuit diagram of the quiz machine. 
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right or wrong, the instrument must be reset. It 
was thought desirable to display a reminder of this, 
and this was readily done by using contacts R/4 
and W/4. If either RLW, or RLR is operated, 
the reset lamp will light. 
To reset the instrument, it is necessary merely to 
momentarily break the power supply to all the 
locked relays, this is most easily done by press- 
ing the push button Si, situated in the main power 
line. 

It should now be pointed out that if the probe 
is placed on any answer contact without asking 
a question, nothing will happen, as the probe 
which is initially negative is at a common 
potential with all the answer contacts. The 
polarity of the probe is changed only on asking a 
question. Likewise, when a question is asked, the 
probe is made positive, and if placed on any other 
question, will not operate any other relay because 
the diodes will be reverse biassed. 
Because of this change over of polarity of the 
probe, there is a danger that one of the relays 
may begin to oscillate at its natural mechanical 
frequency, in much the same way as a buzzer. 
It is therefore necessary to prevent this happen- 
ing, and to do this, a capacitor of about 1µF must 
be wired between the probe, and one of the 
supply lines. This capacitor is shown as Cl. 

For the sake of simplicity in drawing, and 
explaining the various functions, the answer con- 
tacts have been shown in the same position as 
their respective questions. There is no reason 
why the positions should not be jumbled up in 
any random order. The writer gives a word of 
warning here, and recommends colour coded 
wiring for the answer contacts, as he himself for- 
got which contacts were connected to which relay. 
This was also complicated by the programme 
switch which is described later in this article. It 
is therefore necessary to use as clear a layout as 

10 holes 5/diameter 

Plywood trim 

Grease proof paper 

I ardwóod block 

Fig. 5: Method of making the lamp covers. 
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Fig. 6: Front panel layout. 

possible, and use labels on the ends of the respec- 
tive wires, so that there is no chance of an error 
when wiring up. 

Constructional Details 
Most of the intricate wiring is between the con- 

tacts of the relays and for this reason it is sug- 
gested that either a small chassis be made to hold 
the relays, or that some of the modern miniature 
plug -in -relay be used. The latter were used in the 
prototype, so it was possible to strap all the sockets 
together on two bars, thus forming a compact unit. 
Layout is not at all critical as all the circuits are 
low impedance operating on d.c., however it is sug- 
gested that a neat symmetrical system is used, as 
this will greatly simplify the wiring. 

The two relay banks are screwed to the base- 
board, the programme switch is bolted to one 
of the sides, and the " Reset " button to the front. 

The sloping front panel holds the two rows of 
contacts, and the indicator lamps. The wiring 
from these are terminated at two long tag strips 
which are connected in turn to the relay banks 
by bundles of colour coded flexible wire. The 
sloping panel is hinged to the main cabinet, and 
the bundles of coupling wires should be long 
enough to prevent any strain on the soldered con- 
nections when the panel is opened. 

COMPONENTS LIST 
12 Relays and Sockets 4 contact with 50 volt coil. 

(Woden Transformer Co. Ltd., Moxley Road, 
Bilston, Staffs.) 

1 Illuminated Key switch. (T.M.C., Martell Road. 
West Dulwich, London, S.E.21.) 

10 Diodes Ferranti type 10AS (or similar). 
I Switch 4 bank 3 -pole 3 -way. 

12 6.3V. bulbs. (M.E.S.) 
C I 1µF 150V paper 
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Cabinet 
The size of the cabinet depends largely on the 

type of relays used. In the author's case minia- 
ture relays were used, and this enabled quite a 
compact unit to be built, the overall dimensions 
being: 

Width 12in. 
Depth 12in. 
Height at front 2in. 
Height .at rear 6in. 

Sin. soft wood was used for the sides, and 4 mm 
plywood for the . sloping panel, and the base. 

The front panel was drilled to accept the 
twelve lamps. For economy, the author dispensed 
with bulb holders by drilling holes which would 
hold the shanks of the bulbs tightly, and soldered 
connections directly to the bulbs from the under- 
side of the panel. 

Long brass plated drawing pins were found to 
be the most readily available items to make the 
contacts. They were fitted by drilling small holes 
with a fine drill in the respective places, 
and pressing the pins tightly home. The pins 
should be long enough to allow soldering to the 
shank on the reverse side of the panel. 

A hole must be cut in the front of the panel 
to allow the reset button to protrude. 

Covers for the lamps were made from hard- 
wood. The cover for the question lights was made 
as a single unit 9in. long x in wide x tin. 
deep. Ten holes Sin. diameter were drilled 
through this piece to coincide with the positions 
of the bulbs. A piece of greaseproof paper was 
stuck over the surface to cover all the holes and 
a trim of thin plywood, suitably drilled, was 
pinned over the top of this paper, see Fig. 5. 
This figure also shows the type of cover made 
for the "Right" "Wrong" lamps. The method 
of making these was identical to that already 
described, except that the words " Right " and 
" Wrong " were printed on the paper. 

When the bulbs had been inserted, these covers 
were screwed to the panel and apart from making 
inexpensive covers, formed good registration jigs 
for holding the question sheets in position. 
Fig. 6 shows the layout of the completed front 
panel. 

WIRING DETAILS NEXT MONTH 

PRACTICAL WIRELESS 
BINDERS 

The Practical Wireless Easi-binder is designed to 
hold normally 12 issues. Please state volume number 
required otherwise a blank cover will be sent. 

A new version of the Easi-binder with a special 
pocket for storing blueprints and data sheets is now 
available. The price is II t6d inclusive of postage. 

Order your binder from: Binding Department, 
George Newnes Ltd., Tower House, Southampton 
Street, London, W.C.2. 

NEXT MONTH 
PRACTICAL 

SIMPLE PROXIMITY 
ALARM 

Adaptable for a wide variety of uses, 
including burglar alarm, in houses, 
shops or larger buildings. Built-in 
protection prevents alarm sounding 
when occupier returns to premises. 
Full constructional details. 

MOBILE TRANSMITTER 
Entirely solid state amateur band trans- 
mitter, specially designed for mobile and/ 
or portable work. High efficiency-low 
power drain. Complete with self-contained 
modulator to provide 10W. fully modu- 
lated on 160m. 'ham' band. 

SWITCHED TUNED SUPERHET 
Modern circuitry, using miniature range 
valves. Internal ferrite rod, excellent 
sensitivity. Station selection at touch of 
button avoids band -hunting. How -to - 
build details and wiring diagrams. 

MARCH ISSUE 
ON SALE FEBRUARY 3rd 

ORDER YO!/RG'OPYHOWf 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

D E S P I T E the doom -laden 
warnings given out in the 

October 1965 contribution to this 
column "On Turning Pro ", the 
feeling that the professional radio 
repairman is in a gilt-edged occu- 
pation appears to persist. 

Not only do some readers 
request further advice on getting 
into the trade but others, grin- 
ning, no doubt, into their ink, 
relate how successful their step 
from amateur to professional 
turned out to be. Apart from the 
observation that some chaps 
would make a success whatever 
they turned their hands to and 
others as inevitable fail, there is 
little point in continuing my 
argument. 

So Henry bows to the wind of 
opinion and devotes a few 
remarks to the practice behind 
the practice of radio repair. 

Unless one begins as an 
apprentice and is inaugurated 
into the art of making the tea 
and sweeping the workshop floor, 
the usual point of entry is as a 
"field engineer ". This is the 
rather high-flown term for the 
activity required by some firms, 
who require only valve and 
chassis changers, with a mini- 
mum of easily acquired know- 
ledge and a penchant for working 
long hours. 

The important word, though, 
was that little adjective, "field ". 
In many cases, it is all too true. 
The poor chap has to trudge 
through the winter mud to some 

A TV in the byre 

isolated farmhouse to change a 
battery in a transistor radio or 
instal a TV in the byre to keep 
the cows happy. 

No, I am serious. More than 
one milking shed in Henry's 
patch has soft music laid on. And 
humidity plays havoc with tapes 
and mechanisms. 

Life in the built-up areas is by 
no means all beer and skittles. 
There being less distance between 
calls, the serviceman will be 
expected to rush around a lot 
more. He has traffic to contend 
with instead of livestock-and 
it's an arguable premise whether 
a sheep is more intractable than 
a bus driver, or a hen less pre- 
dictable than a flustered L -driver. 

In addition to an ability to 
tackle any kind of electronic 
repair, the serviceman has to deal 
with people. Or, more accurately, 
with customers. 

The distinction becomes 
obvious when the smiling house- 
wife who greeted you at the door 
turns into the snapping virago 
whose receiver you are attempt- 
ing to remove for workshop 
repair. 

It is all very fine fiddling about 
with the innards of some 
receiver, with PRACTICAL WIRE- 
LESS at your elbow: quite 
another matter to crouch behind 
an alien radiogram. wheedling 
toffee -papers from the mecha- 
nism while Mrs. Customer flips 
around you with a duster, Mr. 
Customer grumbles morosely 
about the impending bill, Custo- 
mer Junior surveys each move 
with the cynicism of an embryo 
astronaut, and the doe searches 
for bones in your tool -box. 

You may have taken note of a 
couple of graphic libels perpe- 
trated by my friend Pax 
(Nov. '65). The radio repair trade 
does not-despite popular belief 
-treat sets with such cavalier 
abandon! Where one would hack 
away at a recalcitrant chassis in 
the seclusion of one's den, the 
method of treatment " in the 
field " depends on a bit of extra 
showmanship-dusters on the 

No.18 

If you 

Insist 

Flips around with a duster 

floor, tools laid out in neat rows, 
valves tapped only when the 
client looks the other way. etc. 

All this assumes that you have 
got there! Very often, it takes as 
long to locate the address as to 
service the set. 

A while ago there was a snide 
account in most newspapers of 
Mr. Henry Pound's defiance of 
Havant Urban Council. He 
wanted to retain the name of his 
house, " Beechlands "; they insis- 
ted he post up the number -49. 
He did, on the inside of a door- 
post where it co, ld not he seen 
from the street. He was taken to 
court and fined £2. Mr. Pounds 
could afford to shrug it off. My 
paper described him as a "wealthy 
ship -breaker ". Any field service- 
man who has groped up drive- 
ways on a dark or foggy night 
and barked his shins on un- 
numbered gates can think of 
other things to call him. 

These are only some of the 
factors to be considered on enter- 
ing the trade, Joe. Messrs. 
Mullard have summed them up 
beautifully in an illustrated 
poster and booklet, whose theme 
is: "There's more to service than 
repairing the set ". 

I agree, wholeheartedly, and 
wish there were space to repro- 
duce their humorous advice. 
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EXCLUSIVE TO PRACTICAL WIRELESS READERS 
MORE 

TERRIFIC 
OF 
DFERS FROM 

TRANSISTOR 

POCKET RADIOS 

ONLY 28/6 

BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN- 
TASTIC OFFER 
-AND WITH 
MONEY BACK 
GUARANTEE : I . 

The ' SAN REMO" 
. so tuned that it 

brings the voicee of 
star eptertalnere 
and vocalists dra 
matically to life- 
in your home, office, 
etc. Only 41 x 21 

NO MORE TO elk 
x 111n. Fite easily 
Into your pocket 

or handbag. Works for months o8 1/2 battery. 
Should last a lifetime, anyone can assemble it In an 
hour or two with our easy plan. Miniature 
speaker. carrying case-everything only 28/8. 

s,,` 2'u P. ,b P. (Part izo be bought eeparatelY.r 
Limits) period-so rush your order before it's 
too late. DEMONSTRATIONS DAILY. 

DON'T WALK - 
JUST TALK!! 

INTERCOM 

OUTFIT & 
BABY ALARM 

LIMITED QUANTITY SAVE £3.13.1 

ONLY Robustly made, brand new 
current models. You get 2 
separate, fully transistorised 
intercommunicating sets - 
each can speak or listen to 

the other - complete with 60 ft. connec- 
ting wire. Fixed in a flash. Ends baby - 
crying worries. Ideal tor Workshop to 
House. Sickroom. hundreds of uses! 
Hangs on wall or stands up Our absurd 
price 49/11. battery 218 extra. Post, etc. 
3/7. Money refunded If not 6 gns. value! 

49111 

MAKE 5 DIFFERENT 
TRANSISTOR RADIOS 

NO EXPER- 
IENCE NEC- 
ESSARY. 

mod! No Soldering. 
er e -o Only 8 con- 

nections for g i si Justt 
radioo, you oget 

A.B.C. Plans, Cabinet. 
Loudspeaker (alone 17/8). Earphone. 
4 Semi -conductors. Coils, Condensers, 
Resistors. Tuner. Switch, Screws, etc. 
YES - EVERYTHING: Loud clear 
English and Foreign reception. As sup- 
plied to Educational Authorities. H.M. 
Forces, etc. TESTIMONIALS GALORE. 
M . R. O'D. of Londonderry, writes:- 

. I received your components and I must 
say !hat ' am very satisfied with them I have' 
it already set up!, .. ' COMPLETE HOME/ 
RADIO COURSE. Originally £8 SEND 
ONI.Y 35'- Plus 3/8 post, etc. 

IT HAD TO COME EVENTUALLY! THE 
"SKYSCRAPER" PERSONAL COMMU- 
NICATIONS RECEIVER. Highly enrltive. 
World-wide short -waves reception Including 
news in English and countless other broad 
oasts from RUSSIA AMERICA, etc.. etc. 

Take it anywhere- 
It's featherweightl gin. 
x sain. x 1115. Band 
spread Tuning Ver- 
nier Dlaf Miniature 
Valve Circuits, Plug-in 
Colic, Own Rod Aerial. 
etc. 00% of production 
to be exported. Any- 
one can semble It 
within 2, hours -only 

a few connections to make-experience unnecessary. 
Parts incl. Csar. Personal phone. Easy-to"follow 
pian -49r8 plus 2/8 Port. ete. 

TRANSISTOR RADIO KITS 
SOLD IN DEPARTMENT STORES AT 25.8.0. 

OUR 

PRICE 

37/6 
P.. & P. 

3/8 
Etta 

Well.known. brand Transistor. Radio Kite-YOU 
SAVE 28.10.8. Covering all mediumilong wave with 
party including Mullah. Semi Conductor% ,48 -page 
instruction manual. Entertaining and educational. 
No:soldering, just plug hr. making many different 
Radios in a few mins. 

CAR CIGARETTE 

LIGHTER 
DISPENSER 

r 

High Gap Stores sill at 
8 gua. - save 82.4.8 
Top quality chromium. 
Car cigarette - Lighter 

-Dispenser. Fixed in a jiffy 

ONLY Preening Button delivers ready -lit 
Cigarette into your hand! Takes 
10 cigarettes-King size or any size! 
As fitted to luxury ears. Safe, fool- 
proof. 4 z 4 z fln. Lifetime 

tested, ready to use. Relnad it not worth 8 
760 only. 18/8 plus 1/8 P. & P. (state 6 or 12e.). 

11816 

FABULOUS 
ST. TROPEZ MK. 6 

The Sensational Pocket Radio 
`-;ÿ¿ aíß This fantastic offer will amaze you 

-the beautifully compact ST. 
l TROPEZ, measuring 41 x 3 x Ille. 

\ receives perfectly in bedroom 
office or gardens-ove: all medium 
waver mending Luxembourg. Un- 
der Id. per hour running coot. 
ANYONE can assemble it h one 
or two hours using osimple A.B.C. plan. 25/- (P. &r P. 2(6 

extral. Case extra. Parts can be bought separately. 

Reed what just a Lew of oar satisfied customers ay 
N.C. of Harringay writes Received with 
thanks Skyroma ... Very pleased. Working 
well. 
B.M. of Harrogate writes ... I would 
like to thank you ... It was a real bargain. 
L.S. of London W.8 writes ... given it 
a good try out and 1 am very pleased with 
the results. 
S.B. of Somerset writes ... delighted 
with this radio . . - glad if you could send 
one more. 
T.F. of Stevenage writes ...1 would just 
like to say how pleased my son is with this 
radio. 

CONCORD ELECTRONICS 

IO TRANSISTOR PERFORMANCE 

HI-FI RADIO 

ONLY 

55/- 
POST 3'6 

LIQUIDATION PURCHASE 500 ONLY 
Made to sell a Si gns. - Save £3.0.6. 
Latest camera style radio. Big -Set tone 
from tone -chamber moving coil speaker, 
new device plucks in Station after Station 
including Luxembourg, Caroline, etc. 
Fantastic coverage - 187-577 metres! 
Expensive looking finish, simulated 
leather, black and chromium. Size 
41 "x21"xil-. 7 semi -conductors. 55/-+2/8 
halt.- 3/8 P. & P. Refund if not delighted. 

NEW RADIO 

VOLKSRADIO 
ANYONE 

CAN BUILD 
IN 2-3 HOURS 

19/6 
EVEN THE OLDER C-3ILDREN 
BUILD THEM! . " - no soldering-only 
16 connections! then hear It reach out 
bringing In station after station, loud and 
clear. Palm -of -band size 4i x 20 x llin. 
Many Testimonials: M.H, of Bradford, 
writes: "... I have lust completed one of 
your sets successfully, it is the first time I 
have ever tackled anything like a radio, and 
I must state here and now, I am amazed how 
easy it is to a layman like me. Your instruc- 
tions and plan have obviously been very care- 
fully thought out so that teen the most dim 
can follow them . " Direct from 
Man stacturers to You. Send 19/8 
plus 2/8 Pos., etc. 

PARTS AVAILABLE SEPARATELY 

AMAZING CIGARETTE 

RADIO 

ONLY 

18/6 
Yes, a perfectly ordinary packet of 
cigarettes! - but watch your friends 
astonishment on hearing it fetch in 
stationlafter station, loud and clear! 
Still holds 10 Cigarettes-yet cleverly 
conr.eals highly sensitive, fully transistor- 
ised circuit (including tiny battery). 
Even a young boy can assemble it in under 
2 hours. No soldering. No experience 
necessary. Only IS connections to make. 
Ideal for taking to work with you. From 
our bulging testimonial file, Mr. D. B. of 
Huddersfield, writes: " I have fitted 
the parts in and it is working wonder- 

Conductors,Á B PARTS. 
Plans, etc. ONLY 

18/8 plus 2/6 post etc. 
PARTS AVAILABLE SEPARATELY 

LTD. (DEPT. P.W.29) 9 WESTERN ROAD, HOVE, SUSSEX 
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WEYRAD 
TRANSISTOR RECEIVER COILS 
Special versions of the P50 Series are now available for the AF.I 17 or OC.170 Tran- 
sistors. Details of the simple modifications to our standard receiver are given in the 
latest edition of the Constructors Booklet which is priced at 21-. 

The new components and their original equivalents are listed below: 
For 0C45 For AFI 17 Price 

Oscillator Coil ... ... P50/IAC P50 IAC 514 

Ist I.F. Transformer ... P50/2CC P51 I 517 

2nd I.F. Transformer ... P50/2CC P51 2 517 

3rd I.F. Transformer ... P50,3CC P50 3V 61. 

Rod Aerial ... ... ... RA2W I216 

Driver Transformer ... LFDT41 I 916 

Output Transformer OPTI 1016 

Printed Circuit ... ... ... PCAI 916 

WEYRAD (ELECTRONICS) LIMITED 
School Street, WEYMOUTH, Dorset 

5 stage input Selector £2.7.6 10 watt amp. (3 ohms) E5.12.6 
Pre -amp. and vol. control EI.17.6 10 watt amp. (15 ohms) E6.12.6 
Pre -amp. with tone controls E3.2.6 O Mains power supply E2.15.0 

Send for leaflet describing entire range 

mF1RTln Martin Audiokits and Recordakits 
are obtainable from good stockists 
everywhere. In cases of difficulty 
please write direct. 

MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M'SEX 
Phone: ISLeworth 1161 .2 

KITS WITH A FUTURE 
The Martin Audiokit assembly you own today can 
become part of an even better hi-fi system tomorrow. 
No other system allows you to enlarge your 
installation stage by stage in the way Audiokits do. 
They comprise a wide range of very well made 
prefabricated units in which the connections are 
standardised throughout. Each is rigorously tested to stated 
specification before despatch. NEW KITS FOR 
ADDING ON ARE IN COURSE OF PREPARATION 
NOW-so by starting with Martin today, you insure 
yourself for still better listening tomorrow. 

Choose Martin for quality 
Build for 3 or 15 ohm system 
Start with Mono and add Stereo or start 
completely with Stereo 
Power packs available 
Professionally styled escutcheon plates 
Assembly is easy by following the well 
presented instructions 

MARTIN ELECTRONICS LTD. 154 -ISS High 
Brentford Middlesex 

Street 1 

Full details of Martin Audiokits please 

NAME 

(Block letters) PW.2J 

ADDRESS 
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The Walter "Metropolitan" 

K. T. WILSON 

MODIFICATIONS TO IMPROVE PERFORMANCE 
OF THIS TRANSISTOR TAPE RECORDER 

THE Walter "Metropolitan" Transistor Tape 
Recorder first appeared at the 1960 Radio 
Show, and was one of the first all -transistor 

tape recorders to offer all the facilities now 
accepted as standard on good quality machines. 
The tape speed was fixed at 3;in./sec and the 
maximum reel size was 5tin. Recording was twin - 
track, to CCIR characteristics, and both high and 
low level input sockets were provided. The 
amplifier could be used for monitoring during 
recordings, and could also be used separately, 
though with some inconvenience. Sockets were 
provided for external loudspeakers (muting the 
internal speaker) and for connecting to external 
amplifiers. Separate motors were used for record/ 
playback and for wind/rewind. 

Shortly after the introduction of the " Metro- 
politan", the Walter Company went into liquida- 
tion and the entire stock of the "Metropolitan " 
Tape Recorders was sold off at a very much 
reduced price. As some 6,000 machines were 
involved, many of these instruments must be in 
the hands of readers of t its magazine, who will 
undoubtedly be interested in the modifications 
which can be carried out to improve the "Metro- 
politan". 

The Motors 
The Metropolitan. in its original form, is a 

mains/battery recorder using a 9V supply taken 
from 3 PP9 batteries or from a mains transformer 
and rectifier unit. The change from battery to 
mains or vice versa is by a switch which also 
blanks off the mains socket in the battery position. 

The motors are small 9V d.c. units made by 
Greencoat Industries under the trade mark 
"Staar ". The record /play motor is fitted with a 
governor which limits its speed to 3,000 r.p.m., 
and is also suppressed, although the suppression 
is not so effective at Television Band Ill fre- 
quencies. Ferrite beads (from Radiospares) fitted 
on the leads as close to the motor as possible will 
cut out this interference. The wind/rewind 
motor is not suppressed at all. and to avoid 
interference it is advisable to fit a 1µF 25V 
capacitor across the leads as close to the motor 
as possible. This capacitor is already fitted . to 
the record -play motor. 

The main trouble with this otherwise admiraJle 
system is that the governor contacts of the record/ 
play motor wear and become pitted to such an 
extent that the action of the governor is com- 
pletely upset and the result is severe speed 
fluctuations. In its early stages this can be con- 

fused with wow caused by an eccentric capstan 
idler wheel. Since the motors cannot be replaced 
directly, they must either be repaired or the 
recorder modified to take a different type of 
motor. Small shaded -pole AC mains motors are 
cheap and easily obtained and it might be thought 
that one such could be fitted. It is certainly 
possible, but there are several great disadvantages. 
The facility of battery operation is lost, to start 
with. More serious is the point that the capstan 
flywheel is intended to smooth the impulses due 
to the cutting in and out of the governor, a 

process which is said to take place at a very 
high frequency, and is much too light to cope with 
the power pulses of a two -pole shaded -pole 
motor. The result is severe flutter, even 100 c/s 
hum. 

The most serious disadvantage is the difficulty 
of fitting a shaded -pole motor, which is usually 
a large unit. Very few motors of adequate power 
will fit in the space vacated by the original motor, 
and since the drive is by a brass wheel against a 

rubber tyre on the rim of the flywheel, a change 
of motor position involves a change in the method 
of driving. It is just possible to fit a shaded -pole 
motor in the space between the speaker and the 
control stick and drive by elastic belt, using a 

V -cut pulley and having a suitable V cut in the 
capstan flywheel. The motor pulley should be 

twice the diameter of the existing brass wheel, 
since the motor speed is now 1,500 r.p.m. This 
method is open to the objection that the shaded - 
pole motor is now rather near to the early stages 
of the amplifier, and there is considerable hum 
pickup, which can be only partially reduced by 
magnetic screening. 

Fitting New Motor 
The best course, if the ori;,ina1 motor is beyond 

repair is to fit a similar type of motor. The name 
and address of a supplier who can frequently be 
helpful in this respect is given at the end of the 
article. If the motor has not had too much use, 

or if the governor points can be rebuilt by electro- 
plating with silver (not an expensive operation) 
then a long life can be ensured by modifying the 
governor to a transistorised system. The point of 
this method is that the transistor handles the 
motor current and the governor points handle 
only the transistor base current, which will be 
1 /ß times the collector current. Since the fi of 
suitable transistors is of the order of 70-100, 
the governor points will last indefinitely. The 
original and modified circuits are shown in Fig. 1. 
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Since all the circuitry has to be fixed to the motor 
shaft and rotate at 3,000 r.p.m., small components 
and good fixing are essential. The motor is dis- 
mantled by removing the leads, taking great care 
not to lose the brushes (phosphor -bronze) which 
are attached to the terminal screws. The motor 
can then be slipped out of its foam -rubber casing 
and the remaining screws removed to allow the 
armature assembly to be removed. Connections 
to the governor leads should be made as far 
from the governor points as possible to avoid 
changing the speed by a mechanical loading on 
the governor. A useful tip is to secure every point 
of the circuitry with Durofix, which can readily 
be softened with acetone if replacements are 
required. 

Amplifier Mods. 
Having attended to the motor, the remaining 

modifications concern the amplifier. In the original 
circuit, the first three transistors are common to 

From 
Collector 
Of Tr2 

lb recording 
head 

Fig. I: (a) original motor circuit. (b) modified circuit. 
(c) alternative circuit. 

100kí 
Tra 

Bilatera 
switching 
transistor 

both record and replay circuitry. The collectors 
are earthed, and bias is by a feedback resistor 
between collector and base in each case. The 
recording feed to the head is taken from the third 
transistor via a 1µF capacitor and a bias trap 
(a simple L -C trap). With this sytem, the recordine 
level is very low, and leakage in the coupling 

To external To tone 
amplifier socket control 

22kn 

150 
kfl 

N.FB. line 
to speaker 

To recording 
head 

Bias via 2000pF 
VR4 and 1000pF 

4 
Fig. 2 (left): original stages before modification, and (right) after modification. 

-9V 

[TO 
s 
output 
stage 

0.1NF 
25V 
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k(1 

y8W 

0471 

o 

o O 
Bias 

oscillator 
transformer 

Bias 
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capacitor causes the head to become magnetised; 
this raises the noise level considerably. Very 
much better results can be obtained if the record- 
ing head is driven from the next stage, which 
in the unmodified recorder is the driver stage for 
the output transistors. Incidentally, the circuit of 
the original recorder, together with a practical 
layout diagram is obtainable, priced 7s. 6d., from 
J. E. Sexton Ltd., of 162 Grays Inn Road, Lon- 
don, W.C.1. 

The modified stage is shown in Fig. 2 along 
with the modifications also needed to the record- 
ing level indicator. The driver transformer has an 
extra winding which on the original circuit is 
used to feed a.f, voltages to the grid of the DM70 
recording level indicator. If this winding is used 
for feeding the recording head through a much 
higher series resistor, the high frequency response 
of the recorder will be considerably improved as 
the CCIR recording characteristic assumes that 
the head is fed from a resistance which is high 
compared to the head impedance at the highest 
frequency of interest. The recording level indi- 
cator can now be fed through a simple R -C 
coupled circuit as the grid impedance of the record 
level indicator is high. 

Record Level Indicator 
Some modifications can now be made to the 

record level indicator itself. In the original 
recorder, the level indicator is barely satisfactory; 
the indicator, which is of the "exclamation mark" 
type, appears closed all the time, and only a very 
slight overlap can be seen at the correct recording 
level. The reason for this is not hard to find 
on the original circuit: the anode of the indicator 
is supplied with 90 volts by rectifying the voltage 
present on an overwind of the bias oscillator coil. 
The reason for the erratic behaviour of the indi- 
cator is that the rectified 40 kc/s is not smoothed 
in any way. The addition of a 100kft resistor 
and 0.002µF capacitor completely cures this. 
During this modification, do not forget to remove 
the 7.5 kfl resistor which in the original was used 
to cut down the drive to the output transistors 
during recording. This was originally necessary 
as the first three stages had to be run at full 
gain, and some attenuation was required to avoid 
overdriving the output transistors. The potentio- 
meter which acts as a treble cut during replay 
also serves as a volume control during replay, but 
it acts by adding series resistance to the speaker 
and is therefore incapable of reducing the drive. 
When the 7.5kf1 is removed the wiring should 
also be removed from the associated switch section 
to be used later. Note that the potentiometer 
VR5 is used to set the initial position of the 
column of the record level indicator. This must he 
set so that 100% recording level corresponds to the 
column meeting the dot underneath. 

Output Stage 

The next modification concerns the output stage. 
In the original, the output stage is stated to be 
a Class B transformer coupled stage with 2-3W 
output. As the output transistors are 0C26's or 
their Ediswan equivalents, using the chassis of the 
recorder as a heat sink, this ouput seems very 
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modest. In actual fact, the standing current in 
the output transistors is very high, corresponding 
more to class A operation, and causing restricted 
output, low volts on the mains unit (along with 
considerable hum) and very short battery life. 
Higher outputs can be obtained by reducing the 
base bias current in this stage, and the circuits 
of original and modified stages are shown in Fig. 
3. It can be seen that the emitter circuitry has 
been altered to. During replay the 1.5fí 
resistors are in series with the emitters to give 
a measure of feedback and to aid thermal 
stability. During record, the 10ft resistors are also 
in series to reduce the dissipation in the output 
transistors since (as explained earlier) the drive 
is no longer attenuated during record. The portion 
of switch previously made redundant is now 
pressed into service along with the portion used 
to earth the bias oscillator circuit during 
recording. Note that in the original circuit, the 
feedback loop is disconnected during recording. 
This avoids feeding any harmonics produced by 
the output stage back into the recording head. 
For feeding external speakers, and where the 
highest output is required, the 1012 resistor across 
the output transformer should be replaced by 3311. 

To 
speake, 

via 
switrhet 

Fig. 3 (a) Unmodified circuit of output stage. (b) modified. 
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Other Modifications 
Two other modifications are very much worth 

while. In the original, in order to use the amplifier 
separately it was necessary to switch to record, 
having removed the tape spools or set the " pause " 
control, so as not to record on a tape. It is 
often inconvenient to run the recording motor 
during periods of use as a straight amplifier, 
apart from considerations of wear and tear on a 
valuable motor, and furthermore, the treble boost 
is in circuit during this time, making the output 
unnecessarily shrill. It is a simple matter to add 
a switch to cut the recording motor and the 
treble boost when the amplifier is being used 
alone, and this simple modification adds consider- 
ably to the versatility of the machine. 

The other useful modification concerns the erase 
arrangements. Permanent magnet erase is used on 
the "Metropolitan", but the system used, a Walter 
patent, is a great improvement on earlier systems. 
A short bar magnet is used and is swung into 
position by a pivoted arm when the joystick 
control is in the " record " position. It will be 
found, however, that recordings made using the 
original system are by no means consistent in 
background noise level; this is almost invariably 
due to the amount of slack in the mechanical 
coupling from the joystick to the magnet. Good, 
noise -free erase is obtainable at only one setting 
of the angle between the magnet and the tape; 
the angle is about 5°. The amount of slack in 
the mechanical coupling is usually enough to make 
it impossible to achieve this setting consistently. 
The erase magnet is mounted on a bell -crank, the 
other end of which engages in a forked lever. It 
is this joint of bell -crank and forked lever which 
is the main source of trouble, and two remedies 
are possible. The forks of the forked lever may 
be bent into each other so that they grip the 
end of the bell -crank more firmly in the "record " 
position. A better method is to put some rubber 

To 61d 
and R102, 

R104 

tubing (of the type used for cycle valves) over 
the prongs of the fork and, if necessary, over the 
end of the bell -crank as well. The fit of the bell - 
crank on its pivot should be checked also, slack- 
ness here is more difficult to take up without 
making the whole assembly too stiff, in which case 
the arm carrying the magnet may not move into 
the tape at all, as it is connected to the bell -crank 
by a spring, this arrangement allows the erase 
head to be swung aside for superimposing 
recordings. By carefully filing the hollow spindle 
which passes through the bell -crank, the fit can 
be improved, but only a minute quantity of metal 
at a time should be removed, checking the fit each 
time. This concludes the description of the modi- 
fications, and we pass to a few notes on the 
practical aspect. 

Practical Notes 
First of all, the lid should be removed. For 

work on the motor and the erase head, the deck 
cover must also be removed. Remove tape reels, 
and pull off the small plastic cover which shields 
the heads. The flat -headed screw under this cover 
should now be removed together with the other 
two above the tape -spindles. The volume -control 
knob is removed, and the knobs on the joystick 
and the " Push -to -record " safety switch are un- 
screwed. The plastic deck -cover can now be lifted 
clear, although it may be rather stiff due to the 
retaining clip fitted at the centre of the loud- 
speaker side. For working on the motor, it is 
desirable also to remove the speaker, which 
involves unsoldering the leads and unscrewing the 
retaining Philips screws. If the external loud- 
speaker connection is now used, the recorder can 
be checked in this condition after modifications 
have been made. In this state, the adjustments 
to the erase magnet can be made. To reach the 
motor, rather more dismantling must be done. 
Remove the hairpin spring which holds the 

VR3 R106 cut foil and 
add 33Q 

*Indicates original component has leen removed 

Fig. 4: Printed circuit board layout, including modifications. 
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Fig. 5: Complete circuit diagram of the modified amplifier etc. 

capstan idler wheel arm in position, and withdraw 
the split washer which holds the arm on to its 
pivot. Remove the arm and also the four Philips 
screws which hold on the sub -frame containing 
the motor, the recording head and the rewind 
idler -wheels. The erase head lever will have to 
be disengaged from its fork to do this. This pro- 
cedure is not strictly necessary if the motor is 

being replaced by another identical part, but it 
makes work much easier. 

Access to Amplifier 
For the modifications to the amplifier, the back 

cover of the recorder must be removed. This is 
merely a matter of removing the four feet and 
lifting off the cover. The output transistors and 
the output transformer are at the input/output 
terminal side opposite the mains plug. With the 
exception of the power -pack and the running con- 
trols, all the rest of the components are on the 
printed circuit board. This board is removed by 
unscrewing the two retaining bolts at one end, 
lifting carefully with one finger holding the lever 
underneath which operates the record/play switch 
and, when the operating arm of the switch is clear, 
sliding the two pegs on the opposite end of the 
panel out of their grommets. It is important, 
incidentally, that these grommets should not be 
lost, as they act as insulators to prevent earth 
loops which would cause instability or excessive 
hum. The amplifier modifications can. however, 
be carried out without disturbing the board un- 
duly, as the small parts required can be mounted 

Tone 
Iton/Icwel 

LT2 

PO sit 

To su abare 

on the printed side of the board-i.e., facing 
upwards. Fig. 4 shows the locations of the extra 
components. Fig. 5 shows the circuit diagram of 
the completely modified amplifier. 

It is advisable to set-up the values of bias 
and head drive on the make of tape which will 
be most used on the recorder. A make of tape 
which seems very tolerant of set-up conditions, 
and which works very well with the Metropolitan 
is the American " Lafayette" tape, which is 
marketed over here as " International" Tape at 
about 12/6 for a 1,200ft. 51in. reel. Check that 
the head is perfectly clean, using nothing but a 
clean cloth to remove any oxide coating. First 
of all, set up the erase magnet position. Run a 

short length of tape through under recording 
conditions, but with no signal input and with the 
volume control turned down to prevent transistor 
noise being recorded. Note the position of this 
piece on the counter, replay at full volume and 
listen to the noise. Now make similar recordings 
on subsequent parts of the tape with the erase 
head slanted first one way then the other. The 
positions of the head can be charted by holding 
a straight -edge against the magnet and marking 
the line on the deck with a pencil. Now play 
back at full volume again and compare the three 
recordings for noise. If the initial recording was 
best, reset the magnet to this position. If one 
of the other positions was better, then another. 
set of recordings must be made around that 

-continued on page 906 
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THIS article describes an interesting method of 
obtaining a short -distance, one-way telephone 
link between two points where the conven- 

tional wire connection is not possible. It is not 
the most efficient but it is straightforward and 
needs little extra equipment outside the assets of 
most readers. 

The schematic diagram of Fig. 1 is an ideal way 
to use this apparatus. The a.c. source can be a 
microphone or a crystal set (in fact any means of 
producing a signal, even prerecorded music, 
although results will not be as good as speech). 
Amplifier 1 need only have an output of about 
3W but amplifier 2 should have a larger gain and 
output capabilities of about 10W. 

A two-way system can be constructed, duplicat- 
ing each piece of apparatus. Or a switching device 
can be devised to enable one amplifier only to be 
used at each end. 

The system was used successfully over a range 
of some 40yd; any smaller distances than this will 
produce good results. Greater distances will 
produce a weaker signal requiring greater amplifi- 
cation at the receiving end. 

Basic Principles 

If a source of modulated light is placed at the 
focal point of a spherical mirror then a roughly 
parallel beam of modulated light is produced. If 
in the same plane another similar mirror is placed 
with a photoelectric device for converting the 

AC. 
source 

Transmitter 

J Amplifier 
1 

i 1 
Mains 

-1)1 1)1 

Concave 
mirrors 

ModulatE 

Telepho 

pulses of light received into similar pulses of elec- 
tricity then a practical means of communication 
has been achieved. 

Transmitter 

This consists of a suitably chosen torch bulb 
connected across the secondary winding of an 
audio amplifier output transformer (Fig. 2a). It 
must be stressed that the right type of bulb is of 
the utmost importance. That is to say the resist- 
ance of the bulb should be in the same region as 
that of the loudspeaker removed from the ampli- 
fier; e.g. an output transformer needing a 1552 
speaker would require a 44V bulb rated at 0.3A 
or a 9V bulb rated at 0.15A, etc. 

It was found, however, that the temperature of 
the filament could not fluctuate fast enough to 
follow the complicated pattern of pulses fed into 
it from an a.c. source. This presented quite a 
problem until the idea of using a standing direct 
current was hit upon (Fig. 2b). This means that 
if pure a.c. is fed to a lamp the light output 
consists mostly of second harmonic distortion. 
This is because the filament heats up during each 
half -cycle. To avoid this frequency doubling it is 
essential to apply a d.c. bias equal to the peak a.c. 
input. Hence the use of s.d.c. In practice this 
was produced by placing a 3V battery in series 
with the output transformer and the bulb. The 
modulated light signal is then added to produce a 
small flicker of light on the basic s.d.c. Any large 

Receiver 

Fig. I: Schematic diagram of the complete system. 

Amplifier 
2 

li 
Mains 

Speaker 
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Fig. 2 (above): The transmitter circuit. 
Fig. 3 (right): The receiver circuit. 

Fig. 4 (below): Calculating focal length of mirror. 

fluctuations were found to produce large amounts 
of distortion. 

Receiver 

The receiver consists of a Mullard photo- 
transistor (OCP71) placed at the focal point of the 
second mirror. The associated light detector is 
merely for the conversion of the modulated light 
waves received into pulses of electricity ready for 
amplification. 

The components were mounted on a six -way 
miniature group board which was housed in the 
vicinity of the mirror. It was found necessary to 
place R4 and Cl directly under the photo- 
transistor. 

Constructional Details 

The unit to be described was designed for a 
specific purpose to fill certain requirements and, 
while it has fulfilled these, it may not meet the 
needs of every particular constructor. However, 
there are a few points that will apply to anyone 
making even a vaguely similar instrument and so 
for this reason alone the complete apparatus is 
described. 

Mirrors 

The size of the mirrors used in each case will, 
of course, depend upon the distance over which 

Bulb 

Abu - 

Tri 
OCP71 

Cl 
01yF 

+ve 

transmission is required. This is because the 
concave spherical mirrors used will give not a 
parallel beam of light but one that diverges. 
Therefore for the maximum amount of power to 
reach the receiver the transmitted beam should be 
as condensed as possible. The mirror that was 
found to be the most suitable for the transmitter 
had a diameter of 4in. The one used in the 
receiver had a diameter of 6in. and a focal length 
of 3in., the distance of transmission being 50yd. 

The focal length of a concave mirror can be 
calculated roughly as follows (the focal length of 
each mirror is required for the positioning of 
phototransistor and transmitting bulb): Secure the 
mirror in the vertical position as shown in Fig. 4. 
Support the torch bulb so that its filament is 

directly in line with the centre of the mirror. This 

continued over 
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can be done by obtaining a length of stiff wire and 
making a loop at one end to enable the bulb to be 
held by its base. The other end of this wire can 
be secured to a small block of wood to hold it 
vertical. Now place a white card with a circle 
the same size as the reflecting part of the mirror 

Terminals 

traced on it facing this mirror (Fig. 4). Switch on 
and move the bulb along a line parallel to both 
mirror and card until a circle of light of diameter 
" d " appears on the card. The bulb is now at the 
focal point of the mirror and the distance " a " 
from its centre can be measured and recorded. 

Ca) (b) 
Fig. 5: Constructional details of the mirror unit. 

Terminals 

a 

Cd) 

Transmitter 

Fig. Sa shows a side elevation 
of the completed transmitter. The 
concave mirror was mounted Jn 
a piece of five-ply (Fig. Sb gives 
a front view of Fig. Sa). This 
mounting may prove difficult for 
any mirror without a backplate 
and so an alternative mounting 
position is shown in Figs. Sc, d. 

The sides for this case were 
made from strips of balsa wood 
lain. square, glued together as 
shown. The actual bulb support 
was fashioned from an old piece 
of toothpaste tube that had been 
cleaned and battered into a 
triangle of side 9/l0in. Three 
pieces of galvanised wire were 
constructed as supports and 
soldered to the triangular piece of 

metal, one at each corner, after a hole had been 
drilled to accommodate the bulb. The other ends 
of these pieces of wire were placed through holes 
in the mirror mounting. One of these supports 
formed the connection to the bulb case. The other 
connection (to the base of the bulb) was made by 
carefully heating the nipple and attaching to it a 
piece of wire. This wire was then twined around 
one of the supports and taken to the back of the 
mirror. The supporting wires were made about 
10% longer than necessary (i.e. " a ") so that final 
adjustment of the bulb could be obtained. 

When this position was obtained the connecting 
leads to the centre of the bulb were strapped to 
the upper support. The supporting wires were 
then anchored by attaching insulating tape on their 
inside in the form of a role as illustrated in 
Fig. Sa. 

Receiver 

The support for the phototransistor (Figs. 6a, b) 
is slightly different from that of the transmitter. 
The actual frame supporting the phototransistor 
was made from one piece of galvanised wire 
stretched across the full length of the mirror and 
attached at either end to the mirror frame as 
illustrated in Fig. 6b. A third piece of wire was 
then attached to the centre of this and to the base 
of the frame. The centre attachment was then 
effected, using a strong solder joint. For this the 
wire must be clean. 

The transistor holder consisted of two pieces of 
aluminium about the width of the transistor base 
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and measuring 12in. long. This 
piece of metal is shaped so as to 
hold the transistor in a clamp. 

CAUTION: The metal must 
not be wrapped too firmly 
around the transistor base. 

The transistor was soldered, 
using a heat shunt, and the con- 
necting wires attached. 

The horizontal position of the 
phototransistor can be altered by 
adjusting bolt A (Figs. 6a 7a) and 
its distance from the mirror can 
be altered by moving the 
supports in or out. The part of 
the transistor facing away from 
the mirror was hooded as shown 
in Fig. 7b to prevent interference 
from unwanted sources. 

The most sensitive part of the 
transistor is near the top directly 
above the words OCP71, but it 
should be moved about until, 
after focusing the best results are 
obtained. The connecting wires 
can be wound around any 
support in the same manner used 
for the transmitter. The two com- 
ponents mentioned earlier should 
be strapped to the centre support 
directly under the transistor. 

Lining Up 

The process of lining up the 
transmitter and receiver is 
straightforward if carried out 
carefully. If the bulb used is 
rated at 4V 0.3A then an 
ordinary battery placed across it 
will give a bright enough beam 
to be seen. From the first mirror 
the spot of light produced by 
the second mirror can then be 
focused on the most sensitive 
part of the phototransistor. This 
lining up is best carried out 
under poor light conditions as 
the beam can be seen more easily. If the trans- 
mitter is for use out of doors then the best time 
would be around dusk. 

Hood 

Transistor 

Base, 
emitter 

and collector pleads 
Fig. 6 (above) and Fig. 7 (below): Details of phototransistor 

transistor hood. 

Frame Transistor 

Hood 

(a) (b) 

support and 

When the lining up has been completed the 4V 
battery can be disconnected and the circuit 
connected up. R 

MEASUREMENTS WITH GDO 

-continued from page 854 

local oscillator in a receiver or a stage in a 
transmitter. With an appropriate coil in position 
the dial is turned until a rise is obtained on the 
meter. This indicates the resonant point and the 
dial reads the frequency. If it is suspected that 
the local oscillator of a receiver is inactive then 
the GDO can be tuned to about the correct 
frequency (i.e. signal minus the i.f. frequency) and 
made to oscillate, then when it is coupled to the 
local oscillator circuit the receiver should start to 

function, the GDO now supplying the local 
heterodyne signal. 

These are a few of the uses of a GDO and if 
the constructor new to this type of instrument 
builds one, then a good idea is to set up odd tuned 
circuits, lengths of wire, etc., and practice using 
the instrument. After a short while the 
characteristics will be understood and it can be 
used on actual apparatus without much fear of 
false readings or whether in fact a resonance dip is 
being obtained. After some time it becomes 
possible to judge the " Q " of circuits by the 
sharpness of the dips. 

i 
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Room for Everyone 
FORTUNATELY there are always 

beginners in any hobby, but in 
an era of highly sophisticated 
and competitive telecommunica- 
tions there is also clear need for 
those who wish to keep abreast 
with the times. 

Those of us who have long 
since graduated from the bread- 
board and coffee -can stage can- 
not deny that the complexity of 
modern multi -band communica- 
tions equipment, capable of 
reliable world coverage with 
minimum interference to other 
titers, is beginning to place 
advanced design and self con- 
struction beyond the scope of 
most non-professional enthu- 
siasts. 

Constructor versus operator is 
aplayed out theme, damaging to 
he true image of the radio ama- 

teur. Given tolerance, there is 
still room for everyone in the 
game and it is perhaps sobering 
to reflect that the knowhow of 
getting a signal up and away 
counts for as much, if not more, 
than its mere generation. 

Surely we are judged not by 
the equipment on our shack 
table but in what we say and 
how we behave whilst communi- 
cating. 
T. S. Tatton, G2BSR. 

Churchdown, 
Gloucestershire. 

P.W. Copies 
I HAVE 36 copies of PRACTICAL 

WIRELESS complete (1962-3-4). If 
any of your readers are interested 
and wish to contact me, I will ye 
willing to sell them at a reason- 
able price. 

All enquiries must be accom- 
panied by a stamped, addressed 
envelope. 
G. N. Skinner. 

29 Highbury Hill, 
London, N.S. 

Tapespondent Wanted 
I WOULD to tapespond with 

anyone interested in Short Wave 
Listening and who is about 15 
years old. My tape recorder is a 
Cbssor 1602/04, 4 -track, 33i.p.s. 
and can take up to a Tin. spool. 
David Griffiths. 

18 Northwood Gardens, 
Clayhall, 

Ilford, 
Essex. 

NEWS AND.. 
BAIRD STEREOGRAM MODEL 102 

From Baird TV Distributors Ltd., Empire House, 414 High Road, Chiswick, 
London, W.4, comes the 102 stereogram. 

On opening the doors, the auto player is illuminated. Up to ten mono or 
stereo records can be loaded on to the record changer, and there is ample 
room for record storage. 

This fully -transistorised a.m.I f m. radio has twin transistorised amplifiers. 
Separate bass and treble controls are provided and there is push-button 
switching between wavelengths and 'gram. 

The size is SOf in. wide x 16in. deep and 22fin. high (excluding legs). The 
circuit contains 19 transistors and four diodes and sockets are provided for 
tape recording and external speakers. The price Is 85 guineas. 

AERIALS FOR THE MINISTRY 
The Ministry of Aviation have recently awarded two important contracts 
with Modern Aerials Ltd., a Member of the Controls and Communica- 
tions Group of Companies. One for over £100,000 for the supply of a 

large quantity of their 27ft Telescopic Aerial Masts, and one for £26,000 
for a larger quantity of "walkie talkie" aerials. 

RADIOTELEPHONE SYSTEM TO BEAT CRIME 
A new police radiotelephone system, the first of its kind in the 
world operating on a secret channel in the u.h.f. band, was 
officially opened today by the Glasgow police in their Pollok 
sub -division. 

The use of this new frequency band means that police mes- 
sages can be passed in secrecy because information transmitted 
on u.h.f. cannot be picked up by unauthorised persons listening 
on domestic radio receivers. 

By utilising ultra high frequencies it has been possible for the 
first time to ensure highly efficient two-way radiotelephone 
communication between the police station and foot patrol men 
throughout the Pollok sub -division. All wires and cumbersome 
aerials previously associated with walkie-talkie equipment have 
been eliminated. 

The equipment used is designed and manufactured by Pye 
Telecommunications of Cambridge. 
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® Iß! 24iNC MMENT 
"PROTON -2" SPACE STATION LAUNCHED 

A heavy scientific space station, Proton -2, has been launched in the Soviet 
Union. 

In addition to scientific and measuring instruments, the space station 
carries o radio transmitter working on the frequency of 19.545 Mc/s. The 
information sent from the station shows that all scientific equipment on 
board is functioning normally. The telemetered information is then pro- 
cessed at the co-ordinating and computing centre. 

STEREO MUSIC WHILE YOU DRIVE 
A new car -stereo set, which plays continuous music from a wide range 
of pre-recorded tapes, is now on the market from Skytone Electronics 
Ltd., superseding the model introducec with great success some time 
ago. 

Called the Craig Car -Stereo, it is fully transistorised, completely 
self-contained with two speakers, and fits compactly under the dash- 
board. Because it is independent of a car -radio, the stereophonic 
reproduction is of superb quality, with no crackling or fading at any 
speed or over any surface. 

You slip the cassette-with vocal, instrumental or orchestral tape- 
into the set, and it starts playing immediately. There are two pre-set 
playback heads, operated by a flick of a switch to change tracks. Tape 
cassettes can be changed with one hand. The tapes are of 30 minutes 
and one hour's duration and repeat until switched off. 

Retailing at 46 gns., with tapes at £2 (f hour) and £3.9.6 (I hour), the 
Craig Car -Stereo is marketed by Skytone through Hasmick Promotions 
Ltd., 13 Elvaston Place, London S.W.7. 

SPECIFICATION-Tape speed: 3.75in. per second. Playback method: 
Quarter track in -line stereo playback 2 head system. Drive motor: 
12V D.C. brush type with governor. Output power: 8W (4W per chan- 
nel) at 4 ohms. Frequency response: 100-6,000 cps + 3dB. Speaker 
impedance: 4-6 ohms. Power requirement: I2V d.c. (10.7-14.5V) I amp 
maximum, negative ground. Controls: volume, balance and tone. 
Amplifier: 12 transistors. Dimensions: 31 -in. (H), 9fin. (W), 9+in. (D). 
Weight: 11 lb. 

NEW ARCOLECTRIG SWITCHES 

Recent additions to the Arcolec- 
tric range of switches are the 
"27" and "28" ranges of lever 
and semi -rotary switches. The 
"27" range switches are nor- 
mally assembled with nickel 
plated brass lever and fixing 
neck. Alternatively, switches can 
be assembled with black nylon 
fixing neck and nylon lever to 
meet double insulation require- 
ments. 

The photograph shows Cat. No. 
C273, a double -pole double - 
throw three -position lever switch 
with centre OFF position.- 
Arcolectric Switches Ltd., Central 
Avenue, West Molesey, Surrey. 

Home -Built Equipment 
BEFORE too much printer's ink 

is spilled on the subject of home - 
built equipment, perhaps I may 
be permitted to express a point of 
view, from the outside fraternity, 
so to speak? 

Many letters printed in your 
columns emanate from "call - 
signed enthusiasts " and the like 
-types who doubtle,s eat, drink 
and sleep radio! One wonders, 
sometimes, do they realise there 
are snags to home-building 
equipment. 

I have been " doing it " and 
" making it " myself for as long 
as I can remember-woodwork, 
metalwork, pretty well anything 
that is going. Now, of latter 
years, influenced by P.W., P.C. 
and similar publications, I have 
built the "Citizen" transistor 
radio, a very good R -C bridge, 
several test meters and am now 
embarking on the Beginner's 
Short Wave Superhet. 

For my part, building equip- 
ment can take months mainly 
due to the difficulty of obtaining 
components (without the expense 
of special journeys to suitable 
cities, of course). Given the 
tackle, I can build - so what 
about the chap who's not too 
good at it anyway. Don't be too 
hard on him with his factory - 
built set! 
R. Brown. 

Salisbury, 
Wiltshire. 

Any Offers ? 

I HAPPENED to read a copy Of 
PRACTICAL WIRELESS, which is 
very interesting indeed! Although 
I would love to subscribe to 
P.W., it is rather difficult for 
us here to remit the subscription 
due to the recent foreign 
exchange restrictions. 

I wonder whether any of your 
readers would be kind enough to 
offer a gift subscription which 
will be fully compensated by a 
similar gift subscription for any 
Indian publication of their 
choice. Alternatively, regular 
mailing of old copies of PRACTI- 
CAL WIRELESS would do. 
B. G. Kamath. 

'7 Ramdevi Mansion, 
10th Road, Khar, 
Bombay -52, India. 
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Modifying 
Mains 
Tra n % f ormers 

B. C. MACDONALD 

HE tlsUal mans transformer has three output 

T windings, and these are normally a high tension 
winding which gives say 350-0-350V, a valve 

heater winding giving 6.3V and a rectifier winding 
giving 5V. It is quite easy to alter either or both 
the 5V and 6.3V windings or to remove them both 
and put on a new winding. If the high tension 
winding is removed as well as the low voltage 
windings a new winding can be put on to give a 
variety of low voltage taps from 1V to 40V or 
more, in selected steps. 

The work of rewinding is not tedious because 
the wire is thick and the turns comparatively few. 
A normal 6.3V winding only contains some 25 
turns. Such a modified transformer is clearly useful 
and can be used as a filament transformer allowing 
.high voltage valves to be run in parallel. 

The first step in making the modification is to 
dismantle the transformer so that we can remove 
the coil. It will be found that the core laminations 
are held together by two screws, which also serve 
as fixing screws. If the nuts are unscrewed and the 
screws removed any screening cap that may be 
fitted can be pulled clear, if the transformer is not 
screened there will simply be two end rims to pull 
off. The core that remains is built up from a large 
number of thin iron stampings fitted, or laced 
together as shown in Fig. 1. These stampings 
must be prised apart to release the coil, use a small 

r 
Core stampings 

1 
Stampings 

assembled in \ sets of. four 

W 

Transformer%. 
end stowing 

assembly of core 
stampings 

Coil space 

Fig. I: Assembly of core stampings. 

This width must not 
be too wide for 

Coll core space 

Insulation tape folded 
over joint 

Flex 

Tappings must be 
taken out at these 

sales 
Enamelled wire 

wo sp over 

Transformer 
assembled but without 

end rims 

Fixing screw 
groove 

Fig. 2: Details of transformer construction. 

pocket screwdriver and release the long strips first, 
then withdraw the stampings out of the coil. Be 
very careful not to damage the coil and note the 
order of assembly, since it may differ from that 
shown, and must afterwards be replaced in the 
same way. 

The coil is usually wrapped in waxed paper and 
the outer covering of this should be torn away to 
reveal the top winding. This can then be removed 
to give access to the lower winding which, if 
desired can also be removed. Below this lies the 
high tension winding of a very large number of 
turns of very fine wire. This winding cannot be 
altered and unless it is intended to remove it, it 
should not be uncovered. If it is desired to remove 
the high tension winding, each sayer should be 
cut through with a pair of nail scissors, great care 
being taken not to damage the mains winding 
which lies beneath. It is impracticable to try and 
unwind this winding, hence the reason for cutting 
through each layer. 

This is how we dismantle the transformer, but it 
is essential before we remove the top windings that 
we should count the number of turns in them. This 
is best done by drawing the point of a pencil 
slowly across the wires and counting the "bumps". 
Make a note on paper of the result, 5V winding 19 
turns or 6V winding 23 turns and so on. 

Suppose we wish to add a 19V winding in place 
of the 6.3V winding. We know this latter winding 
contains 23 turns so we calculate thus: 

19 
23 X-=69.4 

6.3 
or nearly 69 and a half turns are required on the 
new winding, in fact the half turn can be disre- 
garded. If we had wished to reduce the voltage of 
the new winding from 6.3V to 3V, the calculation 
would have been: 

3 
23 X - = 11 turns. 

6.3 

-continued on page 904 
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LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 
7 valves + Rectifier. 4 Bands 
550 Kc/s -31 Mc/s. 'S' Meter- 
BFO-ANL-Bandspread Tuning. 
200/250v. A.C. Brand New. 
24 Gins. carr. paid. 

STAR SR 40 
COMMUNICATION 

RECEIVER 
4 Bands 550 Kc/s -30 Mc/s. 'S' 
Meter - BFO - ANL - Bandspread 
Tuning -Built in speaker, 200/ 
250v. A.C. Brand New. 
181 Gns. Carriage 10/-. 

OS/8B/U OSCILLOSCOPES 
High quality Portable American Oscilloscope. 
31n. c.r.t. T/B 3c/s-50 kc/s X Amp: 0-500 kc/s 
Y Ainp: 0-2 Mc/s. Power requirements 105-125v. 
A.C. Supplied in "as new" condition, Tully 
tested. 
£25. Carr. 10/-. Suitable 230/115v. Trans- 
former, 15/6. 

CLEAR PLASTIC PANEL METERS 
First grade quality. Moving Coil panel meters 
available ex -stock. S.A.S. for illustrated 
leaflet. Discounts for quantity. Available as 
follows. Type MR38P 1 "ï,.,iu. square fronts. 

3V. DC .. .. 
10V, DC 
20V. DC ,. 
50V. DC 
100V. DC ,. 
150V. DC -, 
300V. DC 
500V. DC 
750V. DC ,>. -- 
15V. AC 

500µA .. 25/- 750mA .- .. 22/6 50V. AC 
50-0-50µA.. 29/6 1-0-1mA .. 22/6 150V. AC 
100-0-100µA 27/6 lA. DC .. -- 22/6 500V. AC 
500-0-500µA 22/6 2A. DC .. .. 22/6 500V. AC 
lmA 22/6 5A. DC .. .. 22/6 "S" Meter 1mA 

POST EXTRA. Larger sizes available -send for lists. 
ILLUMINATED "S" METER 1""ia_in. square front. Cal. in S units, 
6V. lamp. 29/6 P.P. 1/-. Ditto 2W,cin. square. 39/6. P.P. 1/-. 

5mÁ .. -. 22%6 
10mA .- .. 22/6 
20.nA -, .. 22/6 

1Ó0mÁ .. .. 22%6 
150mA .. .. 22/6 

.5011A .. 32/6 200mA .- .. 22/6 
100µA .. 29/6 300mA .- .- 22/6 
2001 -LA .. 27/6 500mA .. .. 22/6 

22/6 
22/6 
22/6 
22/6 
22/6 
22/6 

22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
22/6 
29/6 

AVOMETER MODEL 7 

First class 
condition, 
fullyguar- anteed. 
Complete 
with lea- 
ther case 
and leads. 
13 gnu, 
P. & P. 5/-. 

ERSKINE TYPE 13 

DOUBLE BEAM 
OSCILLOSCOPES 

Timebase 2 c/s: 
750 kc/s. Separate 
Yl and Y2 ampli- 
fiers. Up to 5.5 
Me/s. calib at 100 
he/s. and 1 Mc/s. 
110/230 v. A.C. 
Guaranteed per- 
fect. £27.10.0. 
Barr. 20/-. 

MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/6 each. Carr. 
10/-, Battery 8/6 extra. 

MAGNAVOX 363 
TAPE DECKS 

New 3 speed tape deck, super- 
sedes old Collaro studio deck. 
2 track, 610.10.0. 
4 track, £13.10.0. 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 

Operative over amaz- 
ingly long distances. 
Separate call and press 
to tan; buttons. 2 -wire 
connection. 1000's of 
applications. Beauti- 
fully finished in ebony. 
Sunni iedcomplet.ewith 
Batts. &. wall bracket. 
7 gns pair. P. & P. 5/-. 

SILICON RECTIFIERS 
200 P.I.V. .. .- 200mA 2/6 
1,000 P.I.V. .. .. 650mA 7/6 
600 P.I.V. .- .. 500mA 5/6 
400 P.S.V. .. .. 3 amp 7/6 
900 P.I.V. 500mA 316 
150 P.I.V. .. -- 165mA 1/- 
70 P.I.V. -. -. 1 amp 3/6 
95 P.I.V. .. 3 amp 5/6 

Post extra. 
AMERICAN TAPE 

First grade quality American 
tapes. Brand new and guaranteed. 
Discounts for ouantities. 
3in. 2251t. L.P. 4/- 
3;1n. 600ft. T.P. mylar 10/- 
5in. 600ft. std. plastic 8/6 
Sin. 900ft. L.P. acetate 10/- 
5in. 1200ft. D.P. mylar 15/- 
5in. 1800ft,. T.P. mylar "5/- 
5 in. 1.200ft.. L.P. acetate 12/6 
5Iin. 1800ft. D.P. mylar 22/6 
5;ín. 2400ft. T.P. mylar 45/- 
7ín. 120oft. std. mylar 12/6 
lin. 1800ít. L.P. acetate 15/- 
7in. Il/POrt. L.P. mylar 20/- 
7in. 2400ít. D.Y. mylar 25/- 
7in. 3600ft. T.P. mylar 58/6 
Postage 2/-. O 'Cr £3 post paid. 

NEW MODEL LAFAYETTE 
HA -230 AMATEUR 

COMMUNICATIONS 
RECEIVER 

Supersedes model HE -30. 8 valves 
+ rectifier. Continuous coverage 
on 4 bands. 550 Kc/s -30 Mc/s. In- 
corporates 1 RF and 2 IF stages, Q 
Multiplier, BFO, ANL, 'S' meter, 
electrical bandspread, Aerial trim- 

mer, etc. Supplied brand new and guaran- 
teed. 33 Gns. SAE for full details. 

Also available in Semi -Kit form 25 Gns 

NEW MODEL 
LAFAYETTE HA -55 

AIRCRAFT RECEIVER 
108-136 Mc/s. High selectivity and 
sensitivity. Incorporates 2 RF 
stages including 6CW4 Nuvistor. 8 
tubes for 11 tube performance, 
solid state power supply. adjust- 
able squelch control, slide rule 
dial, built in 41n. speaker and front 
panel phone Jack. 220/240v. A.C. 
Supplied brand new and guaran- 
teed. 19 Gns. Carr. 10/, 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 c.p.s. to 200 Kc/s on 4 bands. 
Square: 20 c.p.s. to 25 Ke/s. Output 

jinn. 5000 
ohms. 200/ 
290 v. A.C. 
Brand new Guaran-' 
teed. £15. 
Carr. 7/6. 

LAFAYETTE 46 
RESISTANCE CAPACITY 

ANALYSER 
2pF, 2,000 mFd, 2 ohms, 200 
megohms. Also, checks impe- 
dance. Turns ratio. Insulation 
200/250v. A.C. Brand New. £15, 
carr. 7/6. 

TWO-WAY RADIOS I 

Superb quality. Corn- 
Plete with all acces- r`- 
sories and fully 
3 Transistor 

£7.19.6 Pr. 
9 Transistor. ll gns pr. 
9 Transistorl9gnspr. 
10 Transistor 
Post extra.28 

gns 
(S.Ap.rE.. for full 

details). 
VOLTAGE STABILIZER 

TRANSFORMERS 
Will stabilize 
your mains 
voltage. Ideal 
for TV receiv- 
ers and Indus- 
trial equip- 
ment, Input 
60-120 v. and 
160-240 v. Con- 
stant output 
110v. or 240 v. 
250 watts. 
Brand new guaranteed. £10.10.0 
Carr. 7/6. 

VARIABLE VOLTAGE 
TRANSFORMERS 

Brand New Guaranteed. Fully 
Shrouded. Input 230v. 50/60 c/s. 
Output 0-260 v. 
1 Amp £4.10.0 
2.5 Amp 25.17.6 
, Amp £9. 0.0 

8 Amp £13.10.0 
10 Amp £17.10.0 
12 Amp 219.15.0 
20 Amp 632.10.0 

i 
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2.5 Amp Portable 
Metal Case with 
Met r, Fuses, etc. £9.17.6. 

LAFAYETTE 
NUVISTOR 

GRID 
DIP METER 

Compact true one 
hand operation. 
Frequency range 
1.7-180Mc/s. 230v. ACoperation. 
Supplied complete 
with all coils and 
instructions. £12.10.0, carr. 5/-. 

MODEL TE -12 
20,000 O.P.V. 0/.06/ 
6/30/120/600/1,200/ 
3,000/6,000 v. D.C. 
0/6/301120/600/1,200 
v. A.C. 0/605A/6/ 
60/600 mA. 0/6K/ 
600K / 6 Meg. / 60 
Meg. a. P.F.-.2 
MFD. £5.19.6. P. 
& P. 2/6. 

MODEI. 500 
30,000 o.p.v. 0/.5/ 
1/2.5/10/25/50/100/ 
250 / 500 / 1.000 v. 
DC 0/2.5/10/25/ 
100/250/500/1.000 
v. AC 0/50µA/5/ 
50/500mA/12 amp 
DC. 0/60K/6 
Meg/60 Mega. 
£8.17.6. Post 
Paid. S.A.E. for 
full details. 

TE -51 NEW 
20,00011 VOLT 

MULTI- 
METER 

0/6/60/120/1.200 
v. AC. 0/3/30/60/ 
300/600/3,000 v. 
DC. 0/60µA/12/ 
300 mA DC. 0/ 
60K/6 Meg. ohm, 
£4.5.0. Post & 
pack. 2/6. 

OPEN 9 a,m, to 6 p.m. EVERY 
DAY MONDAY -SATURDAY 

Trade Supplied. 

(RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables. SMITHEX LESQUARE 

,:_ 'if LISLE STREET, LONDON, W.0-2 
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TRANSISTOR ELECTROLYTICS 

32µF 
25µF 
2µF 
3µµF 

6F 

0µF 
I 2µF 
20µF 
30µF 
40µF 
25µF 

32F 

µF 
4µF 
8µF 
10µF 

320µF 
200µF 
250µF 
400µF 

COMPARE THESE PRICES! 
1 5 volt 

3 volt 
3 volt 
3 volt 
3 volt 
3 volt 
3 volt 
3 volt 
3 volt 
3 volt 
6 volt 
6 volt 
6 volt 
6 volt 
6 volt 
6 volt 

2.5 volt 
3 volt 
6 volt 
6 volt 

25F 6 volt 
30µF 6 volt 
5011.F 6 volt 
100µF 6 volt 
2µF 9 volt 
10µF 9 volt 
20µF 9 volt 
2µF 12 volt 
3µF 12 volt 
4µF 12 volt 
10µF 12 volt 
20µF 12 volt 
25µF 12 volt 
30µF 12 volt 
;RF 15 volt 
2µF IS volt 

All the above at 112 each. 

250µF 15 volt 
500µF 15 volt 
100µF 18 volt 
64µF 25 volt 

All the above at 116 each. 

4µF 
5µF 
6µF 
8µF 
16µF 
32µF 
50µF 
64µF 
25µF 
16µF 
32µF 
2µF 
16µF 
25µF 
I 

5µF 

150µF 
I00µF 
200µF 
50µF 

15 volt 
15 volt 
15 volt 
15 volt 
15 volt 
15 volt 
15 volt 
15 volt 
25 volt 
25 volt 
25 volt 
30 volt 
30 volt 
30 volt 
50 volt 
70 volt 

25 volt 
30 volt 
30 volt 

150 volt 

1,000µF 6 volt 750µF 15 volt 1,0000.F 25 volt 
I,000µF 12 volt I,000µF 15 volt 500µF 50 volt 
4,000µF 12 volt 500µF 25 volt 1.000µF 50 volt 

All the above at 21- each. 

200/ I00µF, 257V or 200/200µF, 275V ... ... ... 616 each 

CONDENSERS 
Silver Mica, 3.3pF to 6.800pF. Including High Voltage Disc 
Ceramics (normally 31- each) 101. per 100 

Paper Condensers: -0001µF, 0010.F, 002µF, 005µF, -02µF and 
04µF, all at 716 per 100. £3 per 1,000; IµF, 25µF, 5µF, 
I0f- per 100. 

RESISTORS 
I/10th, I/6th, 1/4th, watt ... ... .. 101- per 100 

Mixed wattages watt to 3 watt. Close Tolerance. Assorted 
Values. Polythene wrapped on cards of 10. Give-away 
price, 501- per 1,000, plus 5f- post and packing. 

TRANSISTORS (At a price you can afford) 
OC71 equivalent, If- each. 25 for £1, 100 for £3. 
NKT124 or NKTI25. Switching transistors, 21- each, 6 for 101. 
Large Car Radio type Output Transistors, OC25, OC35, 
NKT40S, 101- each. 
Packet containing: three 2G417, two 2G371, one 2G381, one 
2G339, one diode (for making superhet with complementary 
symmetry transformerless output stage) £I complete 
Diodes, If- each. Zener Diodes, ZEI2, ZB4.3, 5f. each. 
BY100 Mains Rectifiers for TV Sets. 716 each. 

SIGNAL INJECTOR. R.F./I.F./A.F. Transistors, com- 
ponents and circuit to make. Only 101- complete. 

LOUDSPEAKERS. Brand New, 4 inch. Excellent 
reproduction. 101- each. 

Midget Earpieces. complete with plug and lead ... Sf- each 
Magnetic Lapel Microphone with plug and lead ... 101- each 
Transistor Holders ... ... .. . ... I/- each 
Miniature Soldering Irons, complete with Bit ... 30f- each 
Set of 5 assorted Bits to suit any job ... ... 201- set 
Crystal Set kits . ... 151- each 
POCKET-SIZE MULTIMETERS, AC/DC/Ohms ... .. £3 
Transistor Intercomm. Units... ... ... ... 55f- pair 
FLUORESCENT FITTINGS: 51e, with choke and starter, 3916; 

4ft. with choke and starter, 3216. Carriage 101_ per fitting. 

ACOS PICK-UP HEADS. COMPLETE WITH NEEDLES 
This is the price you would expect to pay for the needles 

only! 
Monaural ... ... ... ... ... ... 14f- 
Stereo... ... ... ... ... ... ... 21/ - 
Diamond Stereo ... ... ... ... ... 2819 

Will fit most record changers. Can be very profitable! 

RELAYS 
700 ohm or 2,500 ohm coil. Transparent dust cover. 2 pairs 
of change -over contacts. PLUG-IN TYPE. Base included 
in price. 251- each. 
For orders less than 101- please add 6d. towards postage. 

G. F. MILWARD 
17 PEEL CLOSE, DRAYTON BASSETT 
Near TAMWORTH, STAFFORDSHIRE 

Tamworth 2321 Post only 

EX -RENTAL 
TELEVISIONS ` 

14 in. 17 in (: 

o £1 1.10.0 o i 

12 months 3 star Guarantee 
*Tube*Valves*Components 

. 

i 

COLOURED FREE LIST 
Channels for all areas 

Demonstrations daily from Large 

Personal collection or Insured 
Carr. I4in. 20f-; 17in, 301RIAL -. __----Y-f Selection. 

in C; AES- ITA combined Loll 
BBC211;II1, and colour serial.-inns 29/8. 

-A -,, 

l A ., 

'. ..1, 
' ' 

.- 
L 

d seriale-iron, 25./- vii.!! FOR FREI: 1.101 - 

EX -MAINTENANCE TESTED TUBES 
17in.-35T- Most makes and types available. I4in.-I5/- 

Guaranteed good picture. Carriage S!- extra. 

ONE 
21 in. 

YEAR GUARANTEED TUBES 

99/6 '` e"."---- 100% REGUNNED 
Add 101- 

17 in. 
or old tube. 

79/6 \ All 110°-9916 plus 
301- refundable on 

15, 14 old tube. Carr. 1016. 

59/6 I4in. Slimline 17 & 

12 es in. 
19 in. - overseas 
postage 301 - 

VALVES gl per 100. Assorted TV and Radio. 
Surplus esrental dismantled receivers. Poet 416. 
Send for list. 
CONDENSERS 10/- per 100. New Assorted Electro. 
ir tier and pFe. P.P. 2/6. 
RESISTORS SI- per 100. New. Mostly High Staha 
Assorted. P.P. 2l.. Oveneae 3/6. 
SPEAKERS 7/9 611.. 8In., 7 a 41n.. S e 3in. Es-mfd. 
Salvage. I'.?. 2/3. Over eas 47-, 

AERIAL 
BARGAINS 

Latest a array nom - 
biped an channels: 
Loft 39/6; Outdoor 
49/6. P.P. 4(6. 

DUKE & CO.(LONDON) LTD, 
621/3 Romford Road, Manor Park, E.12 

Liverpool St.-Manor Pk. -10 mins. 
Phone: ILFord 600/1/2/3. Stamp for Free List 

1313C2/UHF 6 ele - 
ment pencil 99/6: 
a element add on 
extension ill-. 
P.P. sie. 

RSGB PUBLICATIONS 
For the RADIO ENTHUSIAST 

AMATEUR RADIO CIRCUITS BOOK 
A wide selection of circuits for use in trans- 
mitters, receivers and ancillary equipment. 
96 pages. Price 7/6 (By post 8/6) 

RSGB AMATEUR RADIO CALL BOOK, 1966 Edn. 
The latest edition of this best-selling annual 
directory of Amateur Radio stations in the 
United Kingdom and the Republic of Ireland 
records more than 3,000 changes since the 
1965 edition. 98 pages. Price 6/- (By post 6/6) 
S.S.B. EQUIPMENT 
A companion booklet to "Communications 
Receivers" describing the G2DAF Single 
Sideband Transmitter Mk. 2. 24 pages. 

Price 3/- (Post free) 

COMMUNICATIONS RECEIVERS, SECOND EDITION 
The G2DAF high performance receiver is 
described in detail. Contains information on 
the G2DAF H.F. Bands Converter and use of 
mechanical filters. 36 pages. Price 3/- (Post free) 
TECHNICAL TOPICS FOR THE RADIO AMATEUR 
Based on the long -running feature in the 
RSGB Bulletin. More than 230 line diagrams, 
100 pages. Price Mi- (By post 10/8) 
Further details of other RSGB publications, informa- 
tion about membership of the society, including a free copy 
of the monthly RSGB BULLETIN, and the book, itself 
may be obtained from the publishers: 

RADIO SOCIETY of GREAT BRITAIN 
Dept. PW, 28 Little Russell Street, London, W.C.I. 

HOLborn 7373, 2444. 
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by A. Sydenham 

Miniature 
Modulator 

THE ELL80 is a quite remarkable device, and it 
is surprising that greater use has not been 
made of it, certainly amongst the ranks of 

home constructors. The valve is no larger physi- 
cally than the well-known EL84 yet it does con- 
tain within one " bottle" two complete audio 
pentodes, each of which can deliver some 3W of 
audio power. The sections each have a mutual 
conductance of 6mA/volt and screen and anode 
current demands are typically 4.5 and 24mA when 
the source voltage is 250V d.c. The cathode is 
common to both sections and 6.3V a.c. at 0.55A is 
required for the heater. 

The valve may be used in single -ended mode for 
stereophonic reproduction (3W per channel) or the 
sections may be operated monaurally in either the 
parallel or push/pull connection. In Amateur 
circles the push/pull configuration is likely to 
prove most useful for the 8.5W obtainable can be 
utilised to modulate a "'Phone " transmitter. A 
transmitter in use a short time ago employed " con- 
trolled carrier " modulation on 'Phone. This was 
not entirely satisfactory and the circuitry was 
modified slightly so that external modulation could 
be applied; this proved completely satisfactory. 
Circuitry 

The circuit of the modulator constructed is 
shown in Fig. 2, injection being made at the 
cathode of the 6146 in the Tx. Running 50W good 
results have been achieved with excellent modula - 

Fig. I: Location of major components-underchassis view. 

tion and plenty of gain in hand, the potentials 
applied to the 6146 screen and anode being 140 
and 630V respectively. For cathode modulation it 
seems that some 5W is adequate compared to the 
25-30W that would be needed for similar plate/ 
screen modulation. The modulator could be used 
in plate/screen circuits of course but a lower r.f. 
capability would then be necessitated. 

Conventional speech amplifier stages (V1/V2A) 
furnish the voltage necessary to enable V2A to do 
phase-splitter duty. Anti -phase voltages are 
developed across load resistors R8/9 to feed the 
output pair (ELL80). Thereafter transformer T1 
combines the signals and output is available at the 
secondary winding. 

For cathode modulation a step-down ratio of 
about 5:1 seems right when Ra -a is 11,00011. For 
best results TI would be made a multi -ratio modu- 
lation transformer but in the test model an Ameri- 
can type mains transformer was utilised in reverse. 
Voltage -wise the centre. tap of Tl is fed with 
relatively unsmoothed h.t. this allowing the ELL80 
anodes to receive the maximum available positive 
potential and at the same time permitting resistor 
R17 to be of low wattage rating. No hum exists 
and decoupling is adequate. 

Note should be taken of the two. "stopper" 
resistors R15/16 and these should not be omitted 
or troubles due to parasitic oscillations will result. 
These resistors should be soldered at one end direct 
to their respective grid pins. Other critical items 

are resistors R8/9 and these 
should be bridge -matched to 
within 5% or better, their pre- 
cise values being considered of 
secondary importance. Resistor 
R12 is merely a bias -fixing item. 

Full wave rectification due to 
the EZ81 valve and its associa- 
ted items is preferred since a 
short warming up period elapses 
at switch -on before the full h.t. 
is applied. Zero signal current 
drain is 65mA and although this 
rises on the application of 
signals no strain is likely to be 
felt, for the rectifier is capable 
of supplying up to 150mA at 
350V from a r.m.s. supply of 
350V per anode. 

Constructional Notes 
Plans showing the layout 
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Fig. 2: Circuit diagram of the modulator. 

adopted is shown in Fig. 1, this being the below - 
chassis diagram. The valveholders are preferably 
orientated as shown while, in the interest of hum 
elimination, the use of a negative bus -bar (to 
which all chassis returns are made) is recommen- 
ded. The input lead to Vl must also be screened. 

The chassis needs to be no larger than 8 x 4 x 
2in., and three tag strips positioned as shown are 
adequate for lead and component anchorages. The 
fuse fitted to the centre tap of the mains transfor- 
mer may consist of a small flashbulb and will 
rapidly burn out should a fault develop on the h.t. 
line in the form of a short-circuit. Mains fuses are 
hardly worth while when a fused plug is fitted. 

Alternative Use 

With a few small circuit changes the unit could 
be used to provide very pleasing results as an 
audio amplifier when used with a crystal pick-up, 
tape recorder, radio tuner, etc. Normally, VI will 
not then be required, signals being fed to the top 
of VR1 via C3. Capacitors C3 and C5 should then 
however be increased in value to 0.4F and 
0.01µF respectively whilst a normal multi -ratio 
output transformer such as the Osmabet MRT/10 
should be used for Tl. The taps on the trans- 
former should then be selected as recommended in 
the maker's leaflet to suit the particular speaker 
impedance in use, i.e. 3, 7.5 or 1511 Tone control 
stages may also be fitted and degeneration applied 
to the cathode of V2A to improve the response. 
If degenerative feedback is so incorporated from 
the secondary of the output transformer one side 
of this will have to be connected to the negative 
bus bar as is indicated by the broken lines in 
Fig. 1. The value required for Ra will have to be 
determined experimentally but may lie between 5 
and 22k11. If the phasing is incorrect positive 
feedback will result and cause howling; this can 
be remedied by reveising the connections to the 
output transformer secondary. 

COMPONENTS LIST 
Resistors: 

RI 2Mû RIO 27k û 
R2 270kû RII 1Mû 
R3 270kû R12 3.3kû 
R4 2.2kû RI3 470k û 
R5 22kû RI4 470k û 
R6 270kû R15 10kû 
R7 2.2kû R16 10k Si 
R8 I OOk û 5% R I7 2.2kí1 IW 
R9 100kû 5% R18 10011 1W 
VRI 500kû log pot with DP switch. 

Capacitors: 
CI 8µF 350V electrolytic 
C2 0.01µF 
C3 S000pF 
C4 25µF 6V electrolytic 
CS 2000pF 
C6 23pF 
C7 0.01µF 
C8 0.01µF 
C9 32+34F 350V electrolytic 
C10 50µF 25V electrolytic 

Valves: 
VI EF9I (6AM6) 
V2 ECC83 (I2AX7) 
V3 ELL80 (Mullard Ltd.) 
V4 EZ8I 

Transformers: 
TI Modulation transformer 
T2 Mains transformer. Secondaries: 250-0- 

250V @ 100mA, 6.3V @ 3.5A. Drop 
through (R.S.C. Ltd.) 

Miscellaneous: 
Chassis 8 x 4 x 2in. Valveholders-Noval 
(3), B7G (I), Coaxial socket, panel lamp, 
etc. 
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262gn TAPE RECORDER 
for ONLY £19.10. 

carr. 12, 6 

Bargain of the Year Offer 
-cancelled Export Contract 
Famous manufacturers brand new 

used and factory tested 2 speed, 
3u and 7!. i.p.s. twin track tape 
recorder 3 Watt output. Tape 
position Rev. -counter, fast for- 
ward and rewind. take 7 reels, 
mike and gram input. Straight 
through amplifier facilities. Out- 
put sockets for ext. speaker, 
monitor or external amplifier. 
Super -imposed switching magic 
eve recording level and mains neon indi- 
cator. Volume and tone controls 7" s 4" 
speaker. Attractively styled cabinet 
with detachable lid mike and reel storage facilities. A.C. 200/250 volts 
operation. Complete with crystal mike, tape spare reel and screen lead etc. 

L.P. RECORDING TAPE BARGAIN 
, 

a,PROFESSIOPading Ne AL GRADE OFFER! 
DOUBLE -SIDED 

(each side coated) 5/" reels only 

Special price offer Tr`e'ere>t 20/ - 
post free 

Ideal for the experimenter who wants to 
record both sides, an,l a good L.P. Tape 
for the enthusiast who wishes to record 
single side only. 

SPECIAL OFFER 3" Message 
tape 150'. 3/9; 3" L.P. 225', 
4/9; 3" D.P. 300', 6/6. P. R 
P. per reel 5d. 

TAPE REELS. Mnfrs. surplus 
7", 2/3; 31". 2/-; 5", 2/-; 11", 

1/3; spool containers, 3", 1/6; 
5", 1/9; 55", 2/-; 7, 2/3. 

Alumin. Chassis. 18g. Plainl''mtrilled, 
folded 4 sides. 2" deep, 6" .x 4" 4/6; 
'" x 6", 5/9; 10" x 7', 6/9; 12' x 6', 
7/6; 12" x 8". 8/-, et.. 
Alumia. Sheet. 18g. 6" x 6'. 1/- 
^ 9". 1/6; 6" x 12'. 12/-; 12' x 19' 

Jack Plug.. Standard 2)" Igranic 
Type, 2/6. Screened Ditto. 3/3. 
Miniature ser. 1i", 2/3. Sub -min. 1/3. 
Soldering Irons. Mains 200/220V or 
230í950V. Solon 23W Isst.- 24/6. 
Spare Elements 5/6. Bits, 1/3. 
65W, 29/6, etc. 

6 VALVE AM -FM TUNER UNIT 
Med. and VHF 100m -550m, 86 
blc!s-103 Meis, r; valves and metal 
rectifier. Self-contained power unit. 
A.C. 200/250V operation. Magic -eye 
indicator. 3 push-button controls, 
on/off. Med., VHF. Diodes and high 
output Sockets with gain control. 
Illuminated 2 -colour perspex dial 
111"x4", chassis size 111-sex51". 

A recommended Fidelity Unit for use with Mutlord "3-3" or "5-10" Ampli- 
fiers. Now available as complete kit as illustrated, inc. 
power unit. £ 10.19.6 Ditto, but less power unit, 69,19.6 carriage 7/6. 
Circuit and construction details, 4/6, free with kit. Carriage 7/6. 

Condensers -Silver Mica. All values 
2pF to I,000pF, Bd. each- Ditto 
Ceramics 9d. Tub. 430V T.C.C. etc. 
0.001 soPd L 0.01 and 0.1/350V.. 
ed. 0.02-0.1/500V., 1/-. 0.23 Hunts 
1/6, 0.3 T.C.C. 1/9, etc., etc. Close 
Tol. S/Micas-10 j 5pF-500 pF 8d. 
6t10-5,1000pF, 1/-. 1" 2pF-100pF, 
9d. lthpF-300pF, 11d. 5750', 
5.000pF, 1/6. Resistors -Full 
Range 10 ohms -10 meg ohms 20% 
i and ]W 3d., 1W, 5d. (Midget 
type modern rating) 1W, 5d., 2W, 
ed. Hi -Stab- 5% rW 6d. 1100 
0hms-1 meg). Other valves ed. 
18; ;W. 1/6 etc., ei,'. 

Volume Controls -5K.2 Meg. ohms. 
:3ie. Spindles. Morganite Miclgt 
Type 1;in diem, guar. 1 year. 
L0í3 or LIN. ratios less Sw. 3/-. 
DP. Sw. 9/6, Twin Stereo less Sw 
7/8 100k to 251 ohne with DP 0w. 
9/6. 
WAVECHANGE SWITCHES. 1 p. 
12- way 2p. , 

0w p. -way, 
3 p. 4 -way, 4 p._awa y, 4 p.:3 -way, 
long spindle, 3/6 ea. 

EXPANDED ANODISED METAL. 
.4t tractive gilt finish 1in. x ;in. n. 
dummnd mesh 4/6 sq. ìt. Multiples of 

rut. Max. size ait. x :ht., 47/6 
plus c . Do., finer pattern mesh 
4/6 sq. ft., multiples of 12in., max. 
sise 3 ft. s 2 ft., 27/6 sheet. 

ENAMELLED COPPER WIRE- 
1lb. reels 14g -20g, 3/-; 22g -28g, 3/6; 
36g -38g, 4/9; 39g -40g, 5/-, etc, 

JASON FM TIINERAMIINITS. 
Designer -approved kit of parts. 
FMTS, 5 ens, 4 valves, 20/-. 
FMT2, £7.10.0.:5 eaves 35/-. JTV 
MERCURY 10 gns. 3 valves, 22/6. 
JTV2 £13.19.6. 4 calves, 28/6. 
NEW JASON FM HANDBOOK, 2/6. 
48 hr. Aligmnent Service. 7/6. 
P. ,t P. 2/fi. 

TRIMMERS. Ceramic (Compression 
Typel-30pF', SopF, 700,, 96, : 1000 FI 
150pF. 1/3; 250pF, 1/6; 600pF, 1/9. 
PHILLIPS. Bee Hive Type (conc. air- 
-pueed)-2.SpF, 1/-; 3-30pF, 1/-. 
KNOBS -Modern Continental types 
Brown or Ivory with Gold Centre; 
1' dia.. 9d. each; 1;', 1/- each; 
Cone. knobs ivory with Gold Centre 
1;" stia. 2/9 per pair. Matching ditto 
2/6 ea. 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS, STC Types- 
11Ml, 4/9; 8512, 5/6; 11513, 7/6;. 
11514, 16/-; 8919. 21/-; R.M411, 17/6. 

TUB-ELECTROLYTICS-CAN 
25/25v 50/12v, 1/9; 8 - 8/450v. 4/6; 
50/50v. 100/12 5v. 2/- :32 32/275v. 4/6 
8/450v. 4/350v. 2/3; 50/50/350v, 6/6; 
16- 16/450v. 5/6; 60/250/275v. 12/8; 
32 -32/450v.6/ó;100+200/275v, 12/6 

1949 

MULLARD "3-3" & "5.10" 
HI-FI AMPLIFIERS 

3 ohm & 15 ohm output 
'3.3" Amp, 3 valve, S watt hi-fi 

quality at reasonable cost. Base Boost 
and treble controls quality sectional 

edi output transformer, 40 c/s -25 kc/s 
+ 1 dB, 100mV for 3W, less than 1 

O distortion. Bronze escutcheon panel. 
Complete Kit only 7 gas. Carr. 7/6. 
Wired and tested 28.10.0. 

MOLLARD "5-10" AMPLIFIER. 5 valves 10W 3 

and 15 ohm. output. Nullard', famous circuit with 
heavy duty ultra -linear quality output transformer 

Basic amplifier kit price 
£9.1 9.6 Carr. and Ina. 7/6. 

Ready built 114 ans. r 
CONTROL PANEL KIT. Bass. Treble and Volume controls with 4 -position 

lector switch for radio tape and 11ín- a 4in. escutcheon panel. 
AMPLIFIER KIT AND CONTROL PANEL KIT, 611.19.6. Ditto. ready wired. 
214.19.8. 
2 -VALVE PRE -AMP. UNIT. Based on Mallard's lamons 2 -valve (2aEF86) 
circuit with full equalisation, with volume, bass, treble and 5 -position selector 
switch. Size 9 x 6 x 2//n. Ready Built 67.19.8, Carriage 3/6. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 Sp. t;arrard 
Auto -Slim unit and Mollard latest 3 watt 
printed circuit amplifier (ECL 86 and 
EZ 801, vol., bass and treble controls, 
with A' x 2' 10,000 line speaker. 
Contemporary styled 2-tooe. cabinet, 
charcoal -grey and off-white with 
matching blue -relief. Size 174' a 16' x 
8'. A stylish unit capable of quality 
reproduction. Circuit and eonst. details 
2/6 (free with kit). £ 1 3. 1 

V 
9.L 

COMPLETE KIT i 
Carr. and ins.12/6 Ready wired 80/ -extra 
Illuminated perspex control panel 
escutcheon, 7/6 extra- Four -contemp- 

rary mounting legs bin. 10/6; 9in. 11/6; 
19in. 12/6 extra. 

TRANSISTOR 
COMPONENTS 

Midget 1.F: a-465 Kris 9/l6in- 
diam. first, second or third, ,5/6 

Ose. Coil M. A L.W. 9/16 M. dia.(5/- 
Midget Driver Trane. 9:1 , 6/ - 
Midget Output Trans. Push - 

Pull -3 ohms 6/- 
Elect. Condenses -Midget type 
1 mFd.-50 mFd. es, 1/9. 100 mS'd. 
2/-, 12V, Wkg. 
Condensers 150 v. working: 
.01 mFd., .02 mFd., .03 mFd., 
.04mFd. 9d; .05 mFd., .1 mFd., 1/-; 
25 mFd. 1/3; .5 mpd., 1/6. etc. 
Midget Tuning Condenses. J.R. 
"00" 208 pF and 176 pF, 8/6. 
ditto with trimmers, 9/6. J.B. 
720 pF and 105 pF cone. slew 
motion 10/6. 365pF single 7/8. 
Sub. min. fin. Dilemin 100 pF, 
300pF, 500pF, 7/- each. 
FERRITE AERIALS, M. & L.W. 
car aerial coil 9/3. 
Midget Vol. Control with edge 
control knob, 5 K/ohms, with 
switch 4/9; Ditto less switch 3/9. 
Speakers: P.M.; 21n. Plessey 73 
ohms 15/6. 21in. Continental A 

ohms, 13/6, 7 x 4in. Plessey 35 
ohms, 23/6. 
Ear Plug Phones -Min. Con- 
tinental type lit. -lead, lack plug 
and socket. Hgh Imp., 8/-. Low 
Imp 7/6. 

Phono Plug., 8d. Phono Sockets (open), 
9d. Ditto (closed), 1/-. Twin Phono 
Sockets (open), 1/3. 

7 VALVE AM/FM RADIOGRAM CHASSIS 
Valve line-up ECC85, ECH81, EF88 New 1965 Model now available 
EBC80, EL84, EM81, EZ80. 
Three Waveband and Switched Gram 
positions. Med. 200-550 fn. Long 
1,000-2,000 m. VHF/FM 88-95 Mc/s. 
Phillips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM/FM IF transformers. 900 
Re/s. and 10.7 Mc/s. Dust core tuning 
all coils. Latest circuitry including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Cbassis size 
138 a 64ín. Height 78in. Edge illumin- 
ated glass dial 115 x 3;in. 
Vertical pointer. Horizontal station names. Gold on brown background. 
A.C. 200/250v. operation. Magic -eye tuning. Circuit diagram now available. 
Aligned and tested ready for use 618.19.6. Carr. 4: less. 7/6. 
Comp. with Tape, 0/P socket, ext. sp'k'r and P/U sockets and indoor F.M. 
aerial and 4 knobs -walnut or ivory to choice. 30 P.M. Speaker only required. 
Recommended Quality Speakers 10' R.A. 27/6, 131' x 8' E.M.I. Fidelity, 87/6. 
12" R.A. with conc. Tweeter, 42/6. Carr. 2/6. 

BONDACOUST Speaker Cabinet Amustie Wadding (1 In. thick approx.) 18 in. 
wide, any length cut. 2/3 per ft., 6/- pre yard. TINNED COPPER WIRE, 16-22g. 
4/- tlb. EMIR MIILTICORE SOLDER. 60/40 9d. per yard- Cartone 6d., 1/-, 2/6 eta. 
TYGAN FRET or Vynair, 12 x 12in. 2/.; 12 x 18in.'3/-; 12 a 241o. 4/-, etc. 

We manufacture all types Radio Maine Transt., Chokes, Quality O/P Trans., etc. 
Enquiries invited for Specials: Prototypes for small production rune. Quotations 
by return. Send for detailed bargain list, 3d. stamp. 

RADIO COMPONENT SPECIALISTS 
70 Brigstock Rd., Thornton Heath, Surrey- Hours: 9 a.m: 6'p,m., 1 p.se., Bbd 
THO 2188. Terms C. W.O. or C.O.D. Poal and Pack/nv up le i 16.11.; 1 0. 119; 3 lb. 
3/-; 5 lb. 3/9; 8 lb. 416. 
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IIE/?E' 
VEh!4T/L/TY 
FOR YOU... 

The 

MVIONO/STEREO HI-FI TAPE LINK 
Twin playback pre -amplifiers 

Twin recording Variable bias Push-pull bias/erase 
amplifiers - oscillator 

Rear 
sockets 
duplicated 
on front panel 

Instant comparison 
of original and 
recorded signals 

Frequency correction 
for 4 tape speeds 

\Dual concentric 
gain controls for 

recording amplifiers and 
playback pre -amplifiers 

D.C. 
heated 
valves 

Twin 
recording 

level meters 

PRICE including 
power unit £46. O. O. 

Designed for use with 2/2 or 2/4 track heads 

Built to the same high standards as our tape record- 

ers and decks this HI -Fl TAPE LINK has been 

developed for us-e with your high fidelity equipment. 

It is capable of giving superb results when matched 

to one of our Mark 5 Series 3 decks fitted with the 

.appropriate heads. Write for full details of this 

amplifier and deck and complete range of tape 

recorders. 

Mark 5 
Series 3 

Deck 

BRENELL ENGINEERING CO. LTD., 
231/5 Liverpool Road, London, N.1. 
Telephone: NORth 8271 (5 lines) G0378 

EXPRESS ELECTRONICS 
32 SOUTH END, CROYDON, SURREY 

Telephone: Croydon 9186 

FOR THE FOLLOWING BRAND NEW UNITS 
AMPLIFIERS AND TUNERS 

TRIPLETONE HI-FI MAJOR ... 12 watt £15.18.6 
TRIPLETONE CONVERTIBLE ... 5 watt £6.19.6 
TRIPLETONE GEMINI STEREO... 5 watt C15.15.0 
TRIPLETONE FM TUNER £15.14.6 
LINEAR ... ... 3 watt £6. 6.0 
LINEAR DIATONIC ... 12 watt C12.12.0 
LINEAR CONCHORD ... 30 watt L16.16.0 
LEAK TLI2... .. 14 watt £18.18.0 
LEAK VARISLOPE PRE -AMP £15.15.0 
LEAK TL50 ............50 watt £33.12.0 
LEAK TROUGH LINE 3 FM TUNER .. £31.14.6 
QUAD ... ... ... ... IS watt £22. 1.0 

QUAD STEREO MONO PRE -AMP ... C25. 0.0 

LOUDSPEAKERS 
GOODMANS AXIETTE 8in. ... 6 watt £5. 5.0 
GOODMANS AXIOM IOin. ... 10 watt £6. 6.0 
GOODMANS AXIOM 201 ... IS watt £ 10.15.0 

BAKERS 'SELHURST' 3 or IS ohm 
STALWART 12ín. ... ... ... 15 watt £5. 5.0 
BASS GUITAR 12in. 'Group 25' 25 watt £5. 5.0 
BASS GUITAR 'Group 35' ... 35 watt £8.18.6 
BASS GUITAR 'Group 50' ... SO watt L18.18.0 
STANDARD Heavy Duty 12ín.... 20 watt L7. 7.0 
BASS Heavy Duty 12in. ... ... 25 watt £12.12.0 
AUDITORIUM 15 ... ... ... 35 watt L18.18.0 

RECORD PLAYERS 
GARRARD MODEL 1000 4 -speed MONO £6.19.6 
GARRARD MODEL 2000 MONO ... £7.15.0 
GARRARD MODEL 3000 STEREO ... £10.10.0 
GARRARD MODEL 401 ... ... L29.10.0 
GARRARD MODEL LAB80 £24.10.0 
GARRARD AT6 TRANSCRIPTION MONO £9.17.6 
GARRARD MODEL AT60 ... ... £11.15.0 
GARRARD MODEL A70... ... ... £19.10.0 
GARRARD SRP 10 ... ... ... £4.19.6 

Delivered free U.K. S.A.E. enquiries. 

Any holes in 

your knowledge of 

TRANSISTORS? 
Whatever your interest in transistor 

circuitry, you will find the Mullard "Reference 
Manual of Transistor Circuits" and "Transistor 
Radios, Circuitry and Servicing Book", 
valuable sources of reference. 

The former describes more than sixty 
circuits for both domestic and industrial 
applications. 

The latter is an introduction to the sub- 
ject and describes the basic properties of 
semiconductors, their function, elementary 
circuitry and servicing. 

REFERENCE TRANSISTOR 

MANUAL OF RADIOS 

TRANSISTOR Circuitry and 

CIRCUITS Servicing 
U.K. PRICE U.K. PRICE 

12/6 5/- 
Post extra 1I- Post etfre,e. 

Iullardi Get your copies from your radio dealer, or send 
remittance with order to: 

MULLARO LTD MULLARD HOUSE TORRINOTON PUCE LONDON WCL 
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SINGLE 
CIF,CUIT 
PANELS 

* by W. Groome 

designing 
and making 

economical 
circuit panels 

without acid 

COMPARED with the slight cost of wire, single 
panels of printed circuit character seem to 
provide our conductors rather dearly and, 

with the acid -etch process, inconveniently. Recent 
bargain offers of copper -clad plastic suggest that 
the first objection may not always apply, in which 
case the very cheap alternative included in this 
article will cease to be of interest. On the other 
hand, the methods of forming circuits "dry " 
could be of lasting benefit. Our main concern, 
however, is design, for by whatever method a 
panel is made it presents very little scope for the 
correction of errors. It discourages the " lash-up" 
approach and imposes the discipline of thoughtful 
layout planning. 

Basic Idea 
As practical people we would rather begin with 

a basic idea than work entirely at random. I 
suggest, seriously, that the basis of a panel layout 

Fig. 1 : Schmitt trigger circuit d agram and layout plan 
of circuit panel. Note similarities. 

often exists ready made in the theoretical circuit 
diagram. The idea would have been ludicrous in 
the chassis and group board era but we are dealing 
with thin plastic panels and little wire -ended 
components that can be anchored almost anywhere 
we wish. Consider the circuit diagrams in this 
journal. Symbolically the components have bc.n 
arranged or grouped according to function. Circuit 
sequence and signal paths have been clarified. 
power and earth lines clearly distinguished, all 
with an economy of line that aids scanning and 
with the minimum of crossings. The draughtsman's 
aim has been " readability " but the sorting out 
process has produced something close to a "map" 
of a circuit panel as we shall see. 

Example 

Compare, in Fig. 1, the diagram of a Schmitt 
trigger with the panel layout alongside and 
showing physical component shapes in place of 
symbols. The conductors (shaded) are facing us, 
while the components are to be taken as being on 
the other side with only their wire ends brought 
through holes for solder connection. One compo- 
nent (CI) has been reorientated, otherwise the 
two drawings are closely comparable. The layout 
is rather open for clarity and indeed I suggest that 
the first sketch for any circuit should be made 
without regard for ultimate compactness so that a 
good idea of arrangement and connection points 
can be formed. In the next sketch you can close 
the ranks while retaining the same general 
arrangement, shorten the conductors to suit and 
bring them to within, say, hin. apart. Omit 
connections because they will be effectively the 
same as in the first sketch and will be difficult to 
show in the close drawing. Applied to Fig. I this 
compression would reduce the panel size from 
Itin. x 2in. to llin. x lain. Finally by setting 
the components perpendicular to the panel the 
conductors can be brought to }in. apart and the 
panel size will become about llin. x lin. Such 
economy of area may not be essential physically 
but it helps to reduce the expenditure on copper - 
clad material. 

Parallel Rows 

A noticeable feature is the simple arrangement 
of the conductors in parallel rows achieved by 
using the circuit for guidance. It is, of course, 
only a two -transistor circuit but the observation is 
equally true of four -stage, six -transistor panels 
shown in the diagrams of Figs. 2 and 3. The 
simplicity is due largely to the geometrical fact 
that any point in an area can be reached by 
moving in two directions at right -angles. Generally 
but not as an unbreakable rule the components 
span the panel vertically (as viewed in. the 
drawings), while the conductors advance the circuit 
horizontally. They are on opposite sides of the 
panel and can cross without touching. The 
amplifier panels described here comprise six rows, 
of which some have yet to be divided into separate 
conductors for the sake of further points to be 
mentioned later. The rows are: (1) Negative line. 
(2) collector networks and one push-pull phase, 
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(3) mid -phase busbar, (4) emitter networks, (5) 
earth busbar and (6) feedback line. The practica- 
bility of the two -directional principle is demon- 
strated by the popularity in industry and elsewhere 
of ready-made striped panels in place of printed 
circuits. 

Amplifier Circuit 
The amplifier circuit of Fig. 2 includes all 

components except The output transistors, which 
are mounted separately on heat sinks and 
connected by wire as indicated. A larger panel is 
used, which has bare areas to accommodate the 
heat sinks-to be fitted on spacers, of course, to 
permit air circulation. Circuit and panel plan have 

February, 1966 

Fig. 2a (above): Circuit pane layout for the push pull 
amplifier of Fig. 2b (left) using the circuit diagram as a 

basis for the physical arrangement. 

be thrown away with the acid. Economy, more 
than space considerations, can drive us to a more 
compact layout with a smaller proportion of waste 
foil. By upending the components and fitting the 
output capacitor elsewhere the circuit area can 
be reduced to 4in. (the length of the heat sinks) 
x l''in. The component arrangement of this small 
panel is indicated in Fig. 3. Note the improved lay- 
out. 

Width of Conductors 

One more design aspect to be considered before 
turning to methods of making the circuit panels is 
the width of conductors. With the thinnest copper 

foil (0.0014in.) a line 0.015in. 

end:Wm : 
..1.1 

3 owe ® .UP C2 

Fig. 3: Reduction of the panel area of the circuit panel of Fig. 
mounting the components vertically. 

been brought together in Fig. 2 for ready compari- 
son. The potentiometer should be fitted on a 
small bracket screwed above the broad earth area 
on the left, the feedback resistor has been moved 
to the left (without electrical change) to enable it 
to hop over the earth line, while the position of 
the output capacitor is dictated by its large size. 

These variations are practical. In other respects 
the diagram and layout correspond. Here again 
we see the simple straight line conductor arrange- 
ment. The size .of the circuit area, 4in. x 3'in., is 
reasonable compared with the heat sinks and the 
volume of most domestic cabinets, but many 
constructors will look askance . at the large bare 
areas representing dearly bought copper that must 

wide can carry lA with only a 
few degrees' rise above ambient 
temperature and a tin. line 4A 
for 8° rise. On this basis we are 
not likely to produce by hand 
lines too narrow for the milliam- 
pere range. Narrow lines, more 
prone to failure than broad ones, 
are justified only in crowded 
areas. In any case they have to be 
broadened at connection points 

and, while the necessary rings, " cushions " or 
" blobs," have a nice space-age look, they are 
tedious to produce by any hand method. Most 
often the area demanded by the components is 
large enough to accommodate *in. lines to which 
connections can be soldered at any point. Use 
wider lines, of course, for really heavy currents 
and always make the earth lines as broad as space 
will permit. 

2 effected by 

Why use acid? 
We turn to practical matters with a question. 

Why dabble with acid? Commercial panel 
material has a copper -to -plastic union capable of 
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LEARN 
ELECTRONICS 
-AS YOU BUILD 

over 

OCIRCUITS 

EXPERIMENTS 
TEST GEAR 

including . . . 

CATHODE RAY 

Valve Experiments 
Transistor Experiments 
Electro -magnetic Experiments 
Basic Amplifier 
Basic Oscillator 
Basic Rectifier 
Signal Tracer 
Simple Counter 
Time Delay Circuits 

OSCILLOSCOPE 

Square Wave Generator 
Morse Code Oscillator 
Simple Transmitter 
Electronic Switch 
Photo -electric Circuit 

0 Basic Computer Circuit 
Basic Radio Receiver 
A.C. Experiments 
D.C. Experiments 

The full equipment supplied comprises; valves, transistors, photo -tube, modern type chassis board; printed circuit board; full range 
resistors, capacitors and inductors; transformers; potentiometers; switches; transistors; valves; all hardware, wiring and every detail 
required for all practical work plus CATHODE RAY OSCILLOSCOPE for demonstrating results of all experiments carried out. All practical 
work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed. 

This complete practical course will teach you all the basic principles of electronics by carrying out 
experiments and building operational apparatus. You will learn how to recognise and handle all 
types of modern components; their symbols and how to read a completed circuit or schematic diagram. 
The course then shows how all the basic electronic circuits are constructed and used, and HOW THEY 
ACTUALLY WORK BY USING THE OSCILLOSCOPE PROVIDED. An application is given in all the main fields of 
electronics, i.e. Radio; control circuits; computers and automation; photoelectrics; counters, etc., and 
rules and procedure for fault finding and servicing of all types of electronic equipment. 

NO PREVIOUS KNOWLEDGE NEEDED 

SENT IN ATTRACTIVE BOX 

NO MATHS USED OR NEEDED REASONABLE FEE-NO EXTRAS REQUIRED 

COMPLETE ADVICE SERVICE 

A completely NEW up-to-date 
home study experimental 
course by 
BRITISH NATIONAL 
RADIO SCHOOL - 
Britain's Leading Electronic 
Training Organisation. 

r 

EVERYTHING REMAINS YOUR OWN PROPERTY 

POST NOW FOR FREE BROCHURE 
To BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE. Please send 
free Brochure, without obligation, to 

NAME 

ADDRESS 

Block Capitals Please 

OR WRITE 'F YOU PREFER NOT TO CUT COUPON PW 2.66 
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Sub -miniature 
Electrolytics 

for Transistor 
Circuits 

T.C.C. 
TYPE 
No. 

Case Size 
in inches 

Maximum D.C. Wkg. 
Voltages and Cap. (µF) 

D L C 3V. 6V. 9V. 12V. 1SV. 25V. 

CE.2'V'or'H' } } 0.07 8 6 4 3 2 - 
CE.3 1} ,7 0.1 25 20 15 IO 6 4 

CE.4 1} } 0.1 40 30 20 15 8 6 

CE.5 # 17t' 0.14 50 40 25 20 IO 8 

CE.6 # 1- 0.14 80 60 40 30 15 12 

CE.7 -r} } 0.18 100 75 50 40 20 15 

D L C 3V. 6V. 10V. ISV. 25V. SOV. 

CE.8 f } 0.14 100 80 60 40 25 8 

CE.9 j 0.2 250 200 160 100 60 20 

V=Vertical Mounting H=Horizontal Mounting 

THE TELEGRAPH 

Operating Temperature Range. -20°C. to 
+60°C. 
Connection wires are welded for low resistance 
contact, and solder -coated for ease of assembly, 
the standard length being 1:f" for the horizontal 
range, cropped to " long for the vertical range. 
The capacitors are in insulated seamless alum- 
inium cases, and sealed with a synthetic rubber 
bung. 
Cap. Tolerance. The standard tolerance of 
all capacitors is -20% + 100% of the rated 
capacitance. 
Leakage Current. CE.2-7 may be determined 
from the following: 1 (µA)='01 C.V. + 10 at 
applied working voltage and at 20°C. CE.8-9 
may be determined from : -02 C.V. + 20 at 
applied working voltage and at 20°C. 

CONDENSER CO. LTD. 
Electronics Division NORTH ACTON LONDON W.3 Tel. ACOrn 0061 Telex: 261383 

also at CHESSINGT ON, SURREY and BATHGATE, SCOTLAND 

GUITAR AMPLIFIERS 
with TREMOLO 
12 months' guarantee (valorº 3 months) 

Five Jack sock- 
et input-. with 

° four separate 
r,.. mixing volume 

controls. High 
gain of 10 milli- 
volts makes it 
suitable for all 
types of guitars 
and micro- 
phone. 'Sepa- 
rate Bass and 
Treble controls. 
Master gain 
control. Trem- 
olo speed and 
depth controls. 
I; emote trem- 
olo switch sock- 
et. 7.5 and 15 
ohms outputs. 
30 and 50 
watt valves 

ROC83, ECC83, EL34, EL34, 0Z34. 15 watt valves ECC83, ECC83, 
EL84, EL84, EZ81. Two extra valves ECC83 used ha the tremolocircuit. 
Tremolo operates on one input only. Black and gold front panel (fitted 
tremolo type only at present) Chassis finished silver grey hammer. Cover 
with chrome handles 85/- extra 
PRICES 
50 watt with tremolo 221.17.8 
50 watt less tremolo 219.10.0 
30 watt with tremolo 218.17.6 
30 watt less tremolo 214.10.0 
15 watt with tremolo 218.17.6 
15 watt less tremolo 211.10.0 
Add carriage 10/- any amplifier. Credit terms arranged. Descriptive 
leaflet free, stamp apreciated. Suitable speakers Bakers 12' Guitar L.S. 
8 gas. Bakers 15' Group 50 L.B. 18 gns. Carriage free. 

Cash with order only, regret no C.O.D. -No trade or Export" 

STROUD AUDIO 

RETURN -OF -POST 
ON CASH OR C.O.D. ORDERS 

GARRARD GRAMOPHONE EQUIPMENT 
Credit 'Term., 

RECORD CHANGERS Cash Price Deposit Monthly Total 
Payments Credit 

Model 50 (GC8 Mono PU) 29.19.6 21.19.6 12 of 15/5 211. 4.8 
Model 1000 (GC8 Mono PUI 28. 9.8 21.13.6 12 of 13/5 29.14.6 
Model 3000 (9TAHC Stereo/ 

Mono PU) 212.15.0 22.12.0 12 of 19/- 214. 0.0 
AVM (GC8 Mono PU) .. 212.19.6 22.12.8 12 of 19/5 214. 5.6 
A70 (Deram PU) . 225.19.6 25. 3.6 12 of 39/- 228.11.8 
LAB80 (Deram PU) 231.19.6 28.19.6 12 of 47/9 285. 2.6 
SINGLE RECORD PLAYERS 
SP25 (GC8 Mono PU) ,, 212.15.0 22.12.0 12 of 19/2 214. 0.0 
SP25 (Deram PU) , 216.10.0 23. 8.0 12 of 24/9 218. 3.0 
IMPORTANT -When ordering units with the Decca Deram Pick -Up. 

please state whether Stereo or Mono required. 

GOODMANS LOUDSPEAKERS 
Cash Credit Terms Monthly Total 
Price Deposit Payments Credit 

Axiom 20112-15 watts .. 211. 8.9 22. 5.9 12 of 17/4 212.189 
Axiom 10. 10' 10 watts , 06.12.4 21.12.4 6 of 20/- 27.12.4 
Axiette 8. 8. 6 watts. .. 25.10.11 21. 7.0 6 of 17/9 26.10.11 

MULLARD AMPLIFIER KITS 
We have full stocks of all components for the Mallard 510, 3-3, Two and 
Three Valve Pre -Amplifiers, Tape Pre -Amplifier, Stereo, Pre -Amplifier. 
Seven Watt and Three Valve Stereo Amplifiers alt as described in the 
Mollard Manual for Audio Circuits. We can supply this publication for 
9/8, post free. 

LATEST TEST METERS 
All the latest models from current production. Illustrated list available. 

Credit Terms 12 monthly 
Cash Price Deposit payments Total Credit 

AVO 8, Mk. 3 . . 225. 5.0 25. 5.0 21.17. 6 227.15.0 
AVO Moltiminor Mk. 4 29.10.0 21.18.0 14. 9 210.15.0 
Taylor Model 88B 224.10.0 24.18.0 21.16.10 227. 0.0 
Taylor Model 127A .. 210.10.0 22. 3.0 18. 0 211.15.0 
TMR Model 500 .. 28.19.6 21.18.6 14. 0 210. 9.8 

All Cash and COD orders are dealt with on day of receipt. Credit orders are 
subject to only the minimum of de lay. 

WATTS RADIO (O,der) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone: Weybrldge 475513 
Please note: Postal business only from thte address CASHES GREEN ROAD, STROUD, GLOS. STROUD 783. 
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withstanding considerable stress in tensile or shear 
but it is by no means proof against a deliberate 
peeling action that breaks the adhesive layer in an 
advancing narrow line. This, fortunately, is an 
abuse rarely met by panels in normal service but 
it is a weakness that we can turn to advantage. 
The straight conductors that seem so suitable for 
many circuits are easy shapes to outline with a 
sharp knife and a straightedge, cutting the thin foil 
(which gives in easily) right through to the plastic 
base. Having isolated an unwanted area in this 
way you can ease an edge free with the point of 
the knife and peel the foil away, leaving the 
wanted conductor intact and neat on the panel. 
Keep the knife stoned to a keen edge. Score he 
outline lightly at first to make guide lines that will 
control the blade during subsequent heavier cuts. 
Try this method on a scrap piece and then ask 
yourself : Why dabble with acid? 

Good Economy 
The idea of making your own clad panel 

material is good economy but perhaps of greater 
interest is the fact that it leads to another simple 
way of forming shaped conductors. Laminates of 
the Formica type are suitable for the low voltages 
and impedances of transistor circuits. The small 
pieces we need are scrap offcut sizes to the 
ordinary user; they lie in abundance in many home 
workshops or can be bought at give-away prices. 
I have used the plain laminate sold cheaply as a 
balancer veneer, while at the other end of the 
quality range there are the paxolin types of sheet. 
For a fcw shillings the non-ferrous metal merchant 
or electrical trades stockist can supply enough 
0.0014in. or 0.003in. copper foil to make a dozen 
or more radio panels. 

The Adhesive 
The main problem is the adhesive. The industrial 

hot -setting types are not available by retail and 
would be inconvenient to use if they were. 
Evaporation types are obviously unsuitable. Epoxy 
resin, excellent for steel and aluminium, has low - 
peel strength with copper unless a special primer is 
used. This leaves the impact types, of which I 
prefer " Fastbond 10 " because it can be spread 
thinly and bonds copper to laminate with a tough 
neoprene rubber layer that withstands heat (the 
maker's claim) as well as the plastic. 
Most laminates are lightly and evenly shotblast on 
the non -decorative side, to which our foil is to be 
attached. If you have a rough specimen it can be 
sanded smooth. Incidentally, a quick way of 
cutting this material is to score both sides and then 
break it. 

The copper must be quite clean; I use hot water 
and a " Brillo " pad stolen from the kitchen. Apply 
glue to the panel and to the copper and avoid 
prolonging this to the point where it thickens and 
pulls. It is better to go back to a bare spot after 
the adhesive has dried. Allow ten minutes' drying 
for " Fastbond 10" and perhaps longer for other 
makes as instructed on the tin, then the two dry 
layers will bond instantly and permanently upon 
contact. Apply pressure for a minute or so to 
squeeze the glue layer to a thin and even line and 
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if you use the vice, as I do, remember to protect 
the copper from marking by covering it with 
another piece of plastic. Alternatively use a hard 
roller. 

Bare Panel 
This quick and easy method produces panels 

suitable for many circuits for only a few pence 
each. Returning to Fig. 2 and the waste when 
copper has to be removed to create large bare 
areas, the answer (you've guessed it!) is to begin 
with a bare panel and add only the wanted 
conductors, which can be first cut to shape with 
knife or scissors. This method. was to make the 
larger panel for the output transistors and heat 
sinks. On the other hand, the close conductors of 
the smaller panels are easier to make by cutting 
and peeling and the waste is very small. In either 
case a row of short conductors is most easily pro- 
duced by first forming a continuous line, and 
dividing this subsequently with about hin. space 
between each. 

Here 1 offer some astute manufacturer a 
suggestion without any hope of an early retirement 
on the royalties. Self-adhesive metal nameplates 
and instruction plates are already well established 
in industry and have a tenacity that withstands the 
shocks of transport and rough service. It should 
therefore be possible to produce self-adhesive 
copper strips or rolls of conductor width with a 
peel -away protective backing to enable circuit 
panels to be made quickly as required in experi- 
mental establishments, schools and amateur 
workshops. Is anyone listening? 

Drilling, etc. 
As with commercial panels the work of drilling, 

piercing, fitting and soldering should be contrived 
to aid the adhesive union rather than stress it. Drill 
from the copper side with a bit just large enough 
to make clearance for the component wires and to 
prevent the bit from wandering start the hole by 
indenting the copper with a fine awl. 

Soldering has presented no problems. All the 
panels in the photograph have been tested by 
soldering a component in place before sending 
them for the editor's inspection. Draw the wire 
end through with just enough tension to hold the 
component against the panel on the other side 
while the solder end lies flat on the copper. This 
ensures that the component is supported by the 
panel without strain on the foil. Alternatively 
press the wire flat against both the plain and the 
conductor sides to form a clench that will support 
the component. Then solder it. Clean copper 
solders very readily and the spot joint can be made 
in a second with a hot small iron and good radio 
quality cored solder, and the heat is dissipated all 
over the conductor area before it has time to affect 
the adhesive or the plastic. This brief heating of 
spot areas is a technique that must be acquired in 
any case for soldering semiconductors and their 
associated components. 

The panels were made with the thicker gauge of 
foil, 0.003in., and it will be appreciated that easier 
and neater work is possible with the thinner 
material, 0.0014ín. 
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All times are in G.M.T. 

FOR DX LISTENERS 

All frequencies are in kc's. 

The Broadcast Bands by -John Guttridge 

AFRICAN stations in the 41 and 31 m.b. are 
providing fair reception in the early evening at 
present for those with the patience to seek 

under the strong Europeans. 
Switzerland: S.B.C. (3000 Berne 16) will transmit in 

English as follows until May: 1145-1315 9,665/ 
11,865; 0115-0245 6,080/9,535/6,120; 0415-0545 
6,120; 1330-1500 21,520/17,845/11,865/15,305; 1515 
-1645 9,665/9,655/11,865; 0830-1015 17,830/ 
15,305/11,865/21,520; 0700-0830 9,670/11,865; 1515 
-1645 11,715. Unbeamed European service pro- 
grammes on 6,165 and 9,535 now use 250kw trans- 
mitters. 

International Committee of the Red Cross (7 Avenue 
de la Paix, 1211, Geneva I) will have transmissions 
over the 7,210 transmitter of S.B.C. on the following 
dates in 1966: January 10, 12, 14, March 21, 23, 25, 
May 9, 11, 13, July 4, 6, 8, September 19, 21, 23 and 
November 21, 22, 23. Transmissions, lasting one 
hour, will be at 0600, 1130, 1500, 2100. Reception re- 
port forms are available. Regular listeners will be 
given a special diploma. 

U.S.S.R.: Radio Moscow (Moscow) transmits to 
Europe in English until April 1966 at 0700-0730 on 
9,740/9,480/7,280/7,240/5,980; 1200-1230 15,480/ 
15,170/11,930/11,830/11,740; 1900-1930 7,330/7,280/ 
6,150/6,050/5,980/1,320; 2000-2030 7,330/7,280/ 
6,200/6,150/6,050/1,380, 2100-2200 7,330/7,280/ 
7,260/6,060/6,050/1,490; 2200-22307, 7,330/7,280/ 
6,050/5,960/1,490/1,380/1,320. 

Congo (Rep.): Radio Brazzaville (B.P. 108, Brazza- 
ville) transmits at 1400-1700 over 3,332/7,105/ 
11,710/17,720/21,500 and 1730-2100 on 3,332/ 
5,970/7,105/9,730/9,730/11,930/15,190. News in Eng- 
lish at 1915. 

Ghana: Radio Ghana (P.O. Box 1633, Accra) has 
new English schedule. 0330-0430 6,110; 2000-2100 
11,800/9,700; 0430-0515 9,760/9,545; 0600-0645 
9,760; 1500-1545 17,910/21,545/21,720; 0300-0345 
6,130/6,070; 1330-1430 17,910; 1815-1900 15,285; 
0530-0730 3,240; 1400-2015 6,130; 1945-2215 
3,240; 0645=0730 and 2045-2215 to Europe on 
9,545. Full'QSL verification is given. 

Portuguese Guinea: Emissora Provincial da Guine 
(Avenue da Republica, Bissau) can be heard 
signing on at 1800 on 5,041. 

Afghanistan: Radio Afghanistan (Ansari Wat, 
Kabul) has stopped its external broadcasts in German. 
They will resume over two new 100kw TX in May 
1966. 

India: All India Radio, New Delhi, transmits in 
English to Europe from 1945-2045 over 11,630/ 
7,235/9,515. 

Israel: Kol Israel (Broadcasting House, Jerusalem) 
has a new English transmission from 0900-1000 on 

Sundays over 11,910/9,009. The evening transmission 
is now from 2040-2100 on 9,725/9,009. 

Macau: Emisora Vila Verde (Macau) has been 
reported audible at 2100 over 755 (medium wave) -a 
real DX feat this. 

Turkey: Radio Ankara uses 15,160 for its 2200- 
2300 English transmission. This outlet is also used 
for the 1915-1930 French transmission. The home 
service appears to be relayed throughout the day on 
9,515. 

Canada: C.B.C. (P.O. Box 6000, Montreal) 
Caribbean transmissions (English 2300, Portuguese 
2330 and Spanish 0000-0045) are now on 15,190/ 
11,725/9,625. From January 2 15,190 will be re- 
placed by 5,990. The 0230-0700 Northern Canada 
Service English service is on 5,970/9,625. 

U.S.A.: Radio New York Worldwide (New York 19, 
N.Y.) has a slightly different frequency utilisation to 
that given last month. Details are 17,845 1200-1945; 
17,730 1200-2145; 15,440 1400-2130; 15,385 
1200-1445 (weekends only); 11,970 1900-2145; 
11,905 2145-2400; 11,880 2000-2145; 9,740 2100- 
2400. 

Netherlands Antilles: Trans World Radio (Bonaire) 
has German transmission until 1950 on 11,840 where 
there is English identification before close down. 

Argentina: R.A.E. (Sarmiento 151, Buenos Aires) 
reported with English from 2300-2400 on 11,700 
and in the 31 and 49m.ó. 

Bolivia: Radio Altiplano (Avenida Camacho de 
1468, La Paz) has been heard with Latin American 
pop music until 0600 on the new frequency of 5,045. 

Brazil: Radio Brasil Central (C.P.330, Goiania) 
can be heard from 1955-2045 on 11,815. Radio 
Mayrink Veiga (Rua Mayrink Veiga 15, Rio de 
Janeiro) may be occasionally heard on 9,575/11,775. 

Chile: Radio Nuevo Mundo (Casilla 9255, Santiago) 
gives good reception at 0230 on 11,740. Radio 
Sociedad Nacional de Minoria (Casilla 2626, Santiago) 
can be heard with weak signal after 2130. Identifi- 
cation at 2200. 

Peru: Radio Universidad (Casilla 23, Avequipa) is 
using the new frequency of 6,242. 

Uruguay: Radio Libertad Sport (Difusoras del 
Uruguay S.A., Soriano 1287, Montevideo) can be 
heard over the El Espectador transmitter CXA19 on 
11,835 at 1700. 

Radio Oriental (Olimar 1364, Montevideo) can be 
heard at 2300 on 11,735. Radio Sarandi (Corporation 
de Publicidad S.A., Enriqueta Compte y Rique 1282) 
has German test transmissions from 2030-2130 
Tuesdays on 15,385. This channel can be also heard 
in Spanish from 2300-2400 sign off. 

Czechoslovakia: Radio Prague (Prague 2) transmits 
to Europe in English from 1200-1230 in the 31, 25 
and 19m.b. 
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PRACTICAL WIRELESS 

A EDAEE 

These speakers 
from the Wharfedale 

Super Range are fitted with roll 
surrounds for low resonance and double 

diaphragm assemslies for extended H.F. response. 

RANK WHARFEDALE LIMITED Idle, Bradford, Yorkshire 

Telephone Bradford 612552/3 Telegrams 'Wharfdel' Bradford 

891 

Super 8/RS/DD 
Frequency range 40 cis -20,000 cis 
Impedance 10/15 ohms 
Power handling capacity 6 watts 
(12 watts peak) £7 0 0 (tax paid) 
Super 10/RS/DD 
Frequency range 30 cis -20,000 cis 
Impedance 10/15 ohms 
Power handling capacity 10 watts 
(20 watts peak) £11 13 4 (tax paid) 
Super 12/RS/DD 
Frequency range 25 c/s -20,000 cis 
Impedance 12/15 ohms 
Power handling capacity 20 watts 
(40 watts peak) £17 10 0 (no tax) 

POST THIS COUPON TODAY 
For fully illustrated 8 page 
booklet on Wharfedale 

NAME.................,.«,. 

TOWN COUNTY 

The New'Picture-Book'wayof learning 

S Ire ELECTRICITY (5voLs.) 
ELECTRON ICS (6voLs) 

You'll find it easy to learn with ruts out- 
standingly successful new pictorial method- 
the essential facts are explained in the 
simplest language, one at a time; and each 
is illustrated by an accurate cartoon -type 
drawing. 

The series will be II 
of exceptional 
value in training WI 

mechanics and . 
technicians in electri- 

city, Radio and Electronics. 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

EVERY DAY WE RECEIVE LETTERS PRAISING THESE 
BOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG. 

"...Sometime ago I was fortunate in ordering a set of 
BASIC ELECTRONICS and now that 1 have had time 
to read and digest their contents I should like to record the 
pleasure and gratification I derived from their simple and 
unique presentation of what has hitherto been regarded n. ,, 

difficult subject to grasp ..." J. P. Chester. 

"the books are based on the latest research 
into simplified learning techniques. This 
has proved that the Pictorial Approach 
to learning is the quickest and soundest 
way of gaining mastery over these 
subjects. 

To Selray Book Co. 
60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligati' -n to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down pay- 
ment of 15/- (Basic Electricity) followed by 6 fortnightly pay- 
ments of 10/-. Down payment of 15/- (Basic Electronics) followed 
by B fortnightly payments of 12/6. Alternatively, I will send 68/ - 
(Basic Electricity-b parts), 81/- i Basic Electronics -0 parts) post 
free. This offer applies to United Kingdom only. 
Tick against set required (only one set a. towed on free trial). 
BASIC ELECTRICITY D BASIC ELECTRONICS 

Signature 
(If under 21, signature of parent or guardian) 

NAME 
BLOCK LETTERS BELOW -- 

FULL POSTAL 
ADDRESS 
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TRANSISTOR POCKET RADIOS 
Ideal Gifts -all supplied complete with personal earpiece, 
battery and carrying case. Fully guaranteed. Pont free. *- - BOY'S2TRANSISTORMODEL(Illustrated) 

In attractive plastic case. Size only 4 x 21 x lin. 
2lin. speaker. Uses PP3 battery. Tunable over 
full medium waveband. 3976 

BOY'S 4 TRANSISTOR MODEL 457- 

6 TRANSISTOR MODELS 
In plastic case. 4 x 25 x lin. with 2)in. speaker. 
Uses PP3 type battery Tunable over full medium 
waveband. 5916 

Sl aveband (Long and Medium) Model slze 5 x 31 x 11ín., 
am/black plastic case. 8916 

FAMOUS MAKE TRANSISTOR RADIO 
THE "STELLA" 

transistor portable radio. Long. 
Med. and Short wavebands. Fitted 
tone switch and sockets for per 
sonal earphone and external 
aerial; chrome telescopic aerial 
Uses four 1.5 v. torch batteries 
Plastic cabinet in beige and red. 
size 4 x 7 x 11ín. Excellent tone. 
31n. p.m. speaker. Comp. with shoulder strap and external aerial. 
Full guarantee. List price 17 Clos. 

WIRECOMP'S PRICE £9.19.6 P. & P. 51. 

WONDERFUL BARGAIN FROM RUSSIA 
THE "SOKOL" 
7 transistor radio covering full Medium and Long wavebands 
with exclusive rechargeable battery which can be recharged 
from any 110/250 v. A.C. mains supply. Can also operate on PP3 
type dry battery. High quality P.M. speaker. Ivory and black 
plastic case with metal trim -size 6 x 35 x 14 in. Sockets for 
external aerial and earpiece. Complete with real leather case, 
dry battery, rechargeable battery and charger, personal ear- 
piece. WIRECOMP'S PRICE £6.9.6 P. & P. 216 

WIRECOMP'S BARGAIN STORE 
48 Tottenham Court Road, London, W.I 

Thousands of bargains.- Transistor Radios -Record Players -Tape Recorders-Radiograms-Roe'k Bettour Prices 
o - 

THE "REALISTIC" 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. 
plus Crystal Diode. 350 milliwatt out- 
put to 4ín. speaker.-I.F. frequency 
470 Kc/s -fully tunable over medium 
and long wavebands. Two-tone plastic 
cabinet with handle -size 7 x 10 x 311n. 
fitted socket for car aerial. Complete 
with full instructions. 
MAY O 

L 
BUILT £5.19.6 All Bpatt s sold9 separately xtra ately 

P. & P. 416 extra. (Circuit diagram 2/6. free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. ONLY £1 EXTRA. All parts sold separately. Battery 3/9 extra. P. & P. 4/6. 

SINCLAIR SUPER MINIATURE POCKET RADIOS 
THE MICRO -6, Pocket radio only 14/,x1'yoxlin. Complete with 
earphone and detailed construction data. Can be built for only. 

59/6 
THE SI.IMLINE. The new 2 -transistor pocket radio size only 
21 x 11 x 11in. Can be built for 49/6 
INTERNATIONAL BRAND 
MYLAR BASE 
31in. Triple play, 600ft. 15/- 
4ín. Triple play, 900ft. 17/6 
510. Double play. 1,200ft. 15/- 
5ín. Triple play, 1,800ft. 35/. 
Min. Double play, 1,800ft. 22/6 
511n. Triple play, 2.400ft. 45,- 
7ín. Stand play, 1,200ft. 12/8 
7ín. Long play, 1,800ft. 19/6 

TAPE -Fully Guaranteed 
ACETATE BASE 
3in.-150ft. 3 6 
lin.-225ft. 4 11 
31n.-300ft. " 0 
5ín. Long play, 900ft. 10 - 
51rn. Long play, 1,200ft. 12 6 lin. Stand play, 1,200ft. 10/- 
7ín. Long play, 1,800fí. 15- 
P.V.C. BASE 

lin. Double play, 2,400ft. 25/- Sin. Stand play, 600ft. 8'6 lin. Triple play, 3.600ft. 58/6 51ín. Stand play. 840ft. 11,6 
P. & P. 1/- extra per reel, 4 reels and over Post Free 

323 EDGWARE RD., LONDON, W.2. AMBassador 
7115 

All Branches open all day Saturday. Early closing Thursday 
378 HARROW RD., LONDON, W.9. CUNningham 

9530 
Mail Orders to the above address for prompt service 

BA S FROM 
BROADWAY ELECTRONICS 

GARRARD Latest Model A.T.60. Mono or Stereo £12.0.0. 
Autosllm £5.5.0. A.T.S Stereo £6.15.0. Autoslim pick-up arm 
fitted with Ronette Stereo 25/-: A.í'.6 shells 5/-. GCB, GC2, cart- 
ridges with brackets 15/- ea. 
The "BLAKE" 12ín. Heavy Duty Cabinet. Size 241 x 18 x 9in. The 
Baffle Is ;in thick. Covered in Rexine and Vynair 85/-. De Luxe 
model veneered with wood grain Formica and standing on smart 
61n. legs £5. Please add 10/- for postage. 
"HAYDON" Cabinet. 165 x 15 x 74ín. Fabric covered suitable 12ín. 
speaker 45/-. Postage 7/6. 
Vynair speaker cloth 50in. wide 14/- yard. 
Rexine leather cloth 50in. wide 10/6 yard. S.A.E. for samples. 
The BM.3.CRYSTAL MIKE 30/-; table stand for same 9/6. 
GUITAR PICK-UP complete with clip and screened lead. 12/6. 
NEON PANEL LIGHTS. 240v A.C. Arcolectric. 2/6 each. 
BARGAINS IN TRANSISTORS 
AC127 (NPN) 5/- each. AF114, AF115, AF116, AF117, AF118, AF119, 
OG169, 0C170, 0C171, 0C172 4/6 each. OC81M, OC71 2/6 each. 0072, 
0075, 0082 all at 3/- each, RF Packs two 0C45. 0C44 8/6; AF Packs 
two OC81, OC81D 6/-; AF Packs two GET119 (OC83 equiv.) GET118 
Driver 5/6; 0C26. OC29 7/6; ORP12 Light Cell 7/6; Diodes OA81 2/3; 
OA91 1/9. 
TRANSISTOR ELECTROLYTICS: 1, 2, 4, 5, 8, 10, 16, 32. 50, 100 
mfd. all at 15 volts, 1/3 each. 100 mfd. 6v, 9d. each special offer. 25 
mfd.50v, 50 mid. 50v, 50 mfd. 100v, 250 mfd. 25v, 500 mfd. 25v. 100 mfd 
50v. 1,000 mfd. 12v all at 3/- each. 
EARPIECES with cord and 3.5 mm plugs, 8 ohm magnetic 3/-; 
250 ohm 4/-; 180 ohm magnetic with clip 6/8; Crystal 41-. 

PROADWAY ELECTRONICS 
2 MITCHAM ROAD, TOOTING, S.W.17 

Phone: BALham 3984 
(four minutesfrom Tooting Broadway Underground Station) 

YOUR CAREER in 
RADIO 

ELECTRONICS P 
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' Certificates); the Grad. Brit. I.R.E. Exam.; 
the RADIO AMATEUR'S LICENCE; P.M.G. Certificates; 
the R.T.E.B. Servicing Certificates; etc. Also coursas n 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; 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 electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: British National Radio School, Reading, Berks. 
Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 
2.66 

BRITISH NATIONAL RADIO SC I. 
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Great Britain: Manx Radio (P.O. Box 20, Douglas, 
Isle of Man), the legal British commercial station 
gives good reception in London on 1,295 (medium 
wave) at 1215 when the B.B.C. European Service 
French transmission ends. Transmitter power is only 
0.05kw. 

WIRELESS 893 

A special vote of thanks this month to those who 
answered the appeal for information on South 
American stations. Reporters this month are Middles- 
brough High School S.W. Club, T. E. J. Toth, 
P. J. Quinn, A. Newman, J. E. Snoad, H. P. Meed, 
J. M. Richardson and S. Ormerod. 

The Amateur Bands -by David Gibson G3JDG 

ALL sorts of stories coming in this month 
and one or two peculiar ones are confirmed 
by reports from so many different sources that 

they look like being true. To begin with, although 
it must be admitted that we are still very close to 
the worst 10 metre conditions (sunspot -wise), 
there are numerous reports of, great activity on 
the band already. All three modes are in evidence 
as are VK stations -yes Australians romping in 
on a.m. phone. 

Queries and stories from a number of sources 
about the mysterious voice on top band signing 
NS1 or NSIA. This character is apparently located 
on board one of the oil drilling rigs at work in 
the North Sea, hence the call NSIA. He has been 
heard giving out his week-end shopping list right 
in the middle of top band much to the indignation 
of licensed Amateurs in the vicinity. However the 
G's appear to be having the last laugh because as 
NSIA pauses in his weekly order -other voices 
take over for him and proceed to order quite a 
wide variety of objects. 

Quite apart from NSIA, top band has its trans- 
atlantics in session at the moment offering a good 
chance to hear a bit of DX. Dates are January 16, 
February 6 and 20, all from 0500-0730 hrs., but 
any time after midnight is usually the beginnings 
of activity. Remember W's and VE's are on c.w. 
right down the bottom, 1800-1825kc/s. For the 
optimistic, the JA frequency is 1880kc/s. 

The L.F. Bands 

Some very good openings down near mains 
frequencies this past month. R. (ball (Worksop), 
SX28. PR30. 80ft. l.wire logged WI BB/ 1 and 
WIHGT both on top band, whilst on 7/Mc/s his 
best were 4X4 -FA, QT. Steve Wilson (Ossett), 
19 set, 180ft.l.w. 1.8Mc/s-DL1, El, GI, GW 
OK1, PA. On 3.5Mc/s, VE1-KGF, CN, AA, 
APO, AR, AFK, VE2AE, VE3-SS, HF, VOI-GW, 
DD, GC, JW, WIMKK, POY, EVT, AW (AR RL 
HQ) W2-JAE, AU. GO WA2-BMP. RIB. 2BFM, 
W3TAF, DKT, WA4FFW, WASSOX/P/V02, 
9HJAB. James Brown (Cardiff), 19 set, dipole, 
shows what can be done with determination. So 
good was this log that I thought it was for 20 or 
15, but NO! 80 metres-CN8AW. IIZSQ, K8YWG, 
KX6VQ (Marshall Is.), MP4TBO, 'many VE's, 
VK2AVA, VP7NS, VS6AJ (Hong Kong), many 
W's, YV5BTQ (Venezuela), ZB2AO, 9M4LP. 
Chris Peel (Stoke-on-Trent), S750, 90ft. 1.w. 80 
metres, MP4-TBO, BAA, VE, VO, VP9FK 
(Bermuda), W's, K's, W1/KP4, 4UIITU, 5VJBTQ, 
7X2AH, 7X2BA, 9M4LP (Singapore), all s.s.b. and 
between 2300-0200 hrs. 40 metres raised mainly 
EU's like CTI. DL. EA, 11. LX, ON4 SM, UA1, 
YU, etc. I. Black (Gillingham), HE30, W6BCX, 

Multee antenna for 3.5 and 7Mc/s. numbers are 
standard RST, F9RY/P/FC 59, HB3ITU 59, 
HV1CN 59, IQFGM 56, K2GL 53. VE-IAHP 56. 
3KH 43, W -111M 57, 2ZPL 56, Q ZPL 58, 
YU4FD 54, YV5BPJ 57, ZL5LM 32, 4UIITU 59. 
On 40 many EU's plus OX3JV 58, SVIBH 57, 
VK2MO 45, YV-1I1 56, 1PW 54, 3FQ 55, 
5BPJ 58, 9AA 55, ZC4MO 55, ZL2BCG 56, 
4X4FA 57, 7X2AH 53. 

Late flash. Last night and early this morning, 
December 4/5, I listened with the Verulam A.R.C. 
and took part in the transatlantics on top band. 
The following stations were logged: VOIFB. 
DLIFF, OL1AEF, WIHCH, W2EQS, VE3DDR, 
VE2UQ, W8HG, K8CRJ, VOJHN, W1BU, 
OXILM, OL1AEE, KILMO, OKIAMK, WIHGT. 
OLSABW, VE3AGX. After a time it was decided 
to try our hand at working across the pond and 
the following were worked, your faithful scribe 
accounting for three scalps: WIBB/1 579, WIHCH 
559, W2EQS 449, VE3DDR 569, VE2UQ 449. 
OL1AEF 559, VOJHN 569. The latter station 
also received us on sideband at 55, but we were 
not able to resolve VOIHN on a.m. 

The H.F. Bands 

Twenty metres, back to its seasonal "dying" at 
20.00 hrs., seems to be providing quite a bit of 
activity during the hours it is open. Best listening 
times appear to be just after lunch. H. P. Meed 
(Poynton), HRO + pre -selector, 40ft. 1.w. SE/NW. 
ISIVAZ (Sardinia), KR6-D1. UL (Okinawa). 
KX6OR (Marshall Is.), OD5BZ (Beirut), UO5PK, 
VE3WQ. ZD8RD (Ascens,on Is.), ZL2JO (Wellin- 
ton. N.Z), ZL3DX. 5Z4 -EC, IR, 5T5AO, Stephen 
Beal (Muswell Hill), uses a simple t.r.f. with an 
indoor antenna, some 60ft. of wire in fact. Home= 
brewed and working well as the following evidence 
suggests: EP2AX, FG7XL, FK8AC (New Cale- 
donia), H18RSD, KL7EBC, KP4BKP, KR6UL. 
SUIIM, TF2WG, VP9AK, VS9AE, WB6GCD. 
W7THX, 3A2BF. 7Q7PBD. All these on twenty. 
while on 15 Stephen's best were CN8BB, ZE2J.1. 
5N2FEL and VK-2NN, 3ACD. L. Dettman 
(Hull), xtal controlled converter into a 19 set. 
132ft. 1.w. 21Mc/s, CN8FT, EP3USA, K6BPEl 
MM, KP4AXC, KV4CX, OA8V, OHQNI, 9K2AD 
(Kuwait), 9GIFV, ZSITV, ZS6AOU, ZEIAC. 
VS9AWR, VK5KM, PYICK, OX3JV, 7Q7BN, 
7X2BB, 5N3JRM. I. Black again reports 20.very 
lively with CR3GF, CR6DA. CR9AI (Macao). 
CN8BB, JA3ARA, KZ5PW, OA4OA, PJ3CV, 
TI2DA, VE3CVL/P/SU, W8CJY/P/KP4, 39 VK's 
(yes, thirty-nine), VK9-JO, XI, both on Cocos - 
Keeling, VP2SK, VP6KL, VP7CC, VUIBA, 

-continued on page ßy4 
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Add -in 
Transistor 
Stage 

EXTRA AUDIO GAIN FOR SMALL TRANSISTOR RECEIVERS 

MANY popular transistor receivers have a 
combined audio amplifier and driver stage, 
followed by push-pull output. With this 

circuit, the driver immediately follows the diode 
detector, in superhets. An audio amplifier, placed 
between detector and driver, will then give a 
considerable increase in volume from weak trans- 
missions. 

The additional stage is normally not required in 
receivers which already have an audio amplifier 
before the driver, and instability would probably 
be caused by the addition. Nor is the extra stage 
e 

To 
diode 

x 

VR1 
volume 
control 

R3 
68kII 271(11 

:C2 

R4 

C3 
B.uF 

y 

New stage i 

Circuit diagram of the complete unit. 

intended as a cure for low sensitivity and poor 
results caused by wrong alignment, or any other 
receiver fault. But when the receiver is in proper 
order, conversion from six transistors to seven, 
by including a low level a.f. stage can greatly 
improve results. 

Fig. 1 shows a suitable circuit, needing few parts. 
R1 and Cl will be present, and point X will be 
connected to Y, Tr2 being the combined audio 
amplifier and driver. Point x is disconnected from 
y, so that Trl, R2, R3 and C3 can be added. Base 
stabilisation is provided by R2 from the collector 

of Trl. C2 is optional, and can 
be included to reduce hiss and 
emphasise lower frequencies, 
often poorly reproduced in 
miniature receivers. 

In this circuit, the resistor 
values are generally not very 
critical. R2 may be 100k11 while 
R3 can be 3.3kí1 or 3.9k11. Trl 
should be in good condition to 
avoid noise. The few items re- 
quired can be assembled as a 
small packet, then inserted by 
soldering the appropriate leads 
to x, y, earth (positive) line, and 
negative. Leads from x and y, 
and also Trl, should be short 

WOWS.' 
R6 f 
-ve 

+ ve 

and direct. 

ON THE SHORT WAVES 
-continued from page 893 

XW8AX, ZL-1KG, 2UW, 3AB, 3MN, 4X4, 5T5, 
5Z4, 6Y5, 7Q7, 7X2, 9G1, 9H1. 

Ten Metres 
Yes, its own heading. Many logs for this band, 

far too many to print, unfortunately. If ten sounds 
dead at your QTH-start checking the gear. The 
following log from Alex Thurlow (Croydon), 
SX101A, 3 ele. beam. Such a huge list that only 
the prefixes are mentioned, but all heard between 
0900-1800 hrs. CR6-7, CX2-4, DL, EA, F, Il, 
LU2-3, 7, 1, 4, LAI, OHS, OZ1, PY1-2, SM, UT5, 
UL7, UY5, UB5, UA4, 6, 9, UQ2, UP2, ZC4, 
ZE2, ZS1, VK6QL (1024 hrs.), 7X2, 9J2, 4X4, 
9H1, 7Q7, all on a.m. too. Stephen Beals's t.r.f. 
raked in CR6, DL, I0, OH, 0E, SM, UA, UB, 
UP, ZE, 5A3, 9H1. 

Here and There 
Sharp ears, keen rig in working order? 

If the answer's " Yes " then you are invited to 

listen out for the following: VKQTO Macquarie 
Is. 20 c.w., FB8WW Crozet 15 and 20, WAQBDM/ 
KG6 Mariana 20 s.s.b., JT1FM Mongolia 20, 
VR6TC Pitcairn Is. 20 c.w., YJ8BG 15 s.s.b. 
Notes far the diary, KGI callsigns are now out 
and the sole prefix for Greenland will be OX. 
Watch for the call FR7ZI who hopes to do a jaunt 
around Comoros, Glorieuses, Juan de Nova and 
Europa, and Reunion Is. Dates in January for the 
contest minded include: 15 -16th, Affiliated 
Societies Contest; 29 -30th, CQ WW 160 metre DX 
Contest; 30th, First 144Mc/s Contest (c.w.). 

PRICE CORRECTION 
Will readers please note that the total H.P. price 
of the Imperial Hi-Fi Stereophonic Radiogram 
Chassis advertised by Lewis Radio, appearing in 
the issues dated November, December, 1965 and 
January, 1966, was shown as £44 4s. 6d., instead 
of £49 4s. 6d. 
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HITELEY 
SLIMLINE 

LC.92 
SPEAKER SYSTEM 

SLIM CABINET 
only 6' deep. Height 29". Width 24" 

A 9", 15 OHMS DRIVE UNIT 
with graded cone and extended treble response. 

ACOUSTIC LABYRINTH CABINET 
gives balanced response throughout the audio 

spectrum. 

CLEAN DESIGN 
Walnut cabinet with satin melemine finish. 

Weight 25+ lbs. 

3* : 
'"^..s.. ... ..... . ........ . . 

Ask your 
dealer for details 
of the full range of Whiteley 
high fidelity cabinets, or write to: 

WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD, NOTTS. 
Telephone: Mansfield 1762;5. London Office: 109 Kingsway, W.C.2 

D. & B. TELEVISION (WIMBLEDON) LTD. 
131 KINGSTON ROAD SOUTH WIMBLEDON LONDON S.W. 19 

Telephone: CHErrywood 3955 

ALL BRAND NEW VALVES GUARANTEED 3 MONTHS 
Postage and Packing on Valves 6d. each. 

A9.31 10/8 El'en ./- PCF80 8/4 UC1181 7/3 6E26 15/9 
DA151 7/30 E58511CL82 78%4 8/8 6128 9/8 
DAF98 7/10 EF86 PCF88 19/8 UCL88 10/8 6L1 10/8 
01+91 8/8 EF89 / 7111- PCF801 UF41 7/8 6E18 12/6 
UF92 8/8 EF9l PC9802 10- %- UF42 9/- 6/30L2 9I8 
DP96 7/10 EF92 9/- PC9808 10/- UF80 7/8 10C2 121- 
UK91 
DH92 

7/10 
7/30 

I1F183 9/8 
1018 EL3:i PC1.83 

8/4/8 UFOS 7/8 
UF89 7/- 

1091 
1059 

818 
8/- 

DK96 710 EL34 919 PCL84 8 ]1L41 7/8 I0F18 8/0 
DL92 8/8 ELIO 9/9 PCL85 8/8 U1A8 30/8 1UP13 19/6 
DL84 8/8 EL41 5/- PCL86 8/8 UL84 8/8 1OP19 lll- 
D1.96 8/8 ELö4 F,14 PL36 10/- UY41 5/8 20F2 11/- 
DY88 
UY87 

î/- 
71- 

EMS! 7/8 
EM91 7/3 

PL81 8 4 
PL82 6/4 

1 Y85 5/8 
5Y3 5/5 

20L1 
20P1 

1216 
15/- 

EABC80 7/8 EM84 8 5Z4 7/8 20P3 12/- 

B912 4 8 
F.Mrib 10 
EY6] '/. PL84 7/4 

14/- 
8V8 7/7 
835 7/5 

20P4 
SOPS 

18l 
131- 

N.BC33 11/2 F.YAS 7/. P390 R19 14/8 30015 9'6 
EBC41 7/2 E940 5/8 PY80 81- U25 10/3 80017 11/6 
EBCAl 
EBFBO 

6/6 
7/- 

EZ41 5/8 
E9.ö0 P89 6/8 

U26 10/6 
11191 9/9 

30018 - 
30F6 

18/- 
10/- 

EBF89 7/- F.Z81 518 PY89 9/8 U193 7/- 30FL1 10/3 
ECCöl 7/4 5/- EZ90 / PY8ß 71- U161 11/8 30L15 1313 

ECC82 7/4 DZ32 11/- PY800 71- U281 18/9 30L17 1Ill6 
ECM 7/4 0Z34 111- PY801 71- 0282 18/9 30912 9/8 
ECC84 
ECC85 

7/8 
7/4 

HB090 614 
PARC80 UB/:41UABC80 7/- 

C301 18/9 
U801 19/- 3094 121- 

ECF80 9/8 PC86 8/10 UBC81 71- UU9 8/8 30P19 12/- 
ECASá 18/- PC88 8/10 UBF80 71- 6F1 9/8 SOPLl 12/6 
ECH42 8/8 PC97 718 L'BF89 71- 6F1:ì lE/8 AOPL13 1E/B 

E50581 CL80 7%4 PCC86 
d4 
7/4 

UC(:84 8I10 8914 15/- 3051,14 1118 

ECL82 
ECL83 

8/8 
10/8 

PCC88 ]pJ0 
PCr89 10/8 

UCC85 ./4 
UCF80 9/4 

eFlb lE/8 
6F23 10I8 

30FL14 
30FL11 

10/6 
ltl/6 

ECL86 8/8 PCC189 10!8 UCH42 9/8 0924 10/9 .' 
- 3OFL18 - 10/8 

We are open A a.m. to ß n.m. Monday Tueeday Thursday and Saturday A a.m. t 7 p.m. Friday. Closed all day Wedne.sda. 

SERVICE SHEETS TELEVISION ! ! ALL MAKES AND MODELS 4J- P. & P. 4d.i 
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SWLs SWLs SWLs SWLs 

Hark! 
Hark! 

-the DX is calling! 

Special RX tuner 
42," x 3=," x 3}" 

JOYSTICK 
Variable Frequency 

ANTENNA SYSTEM 
This revolutionary and pat. pend. aerial 
system possesses the unique property of an 
even response over ali frequencies between 
1.4-30 Me/s. 
Every JOYSTICK Aerial System is supplied 
complete with feeder and an aerial matching 
unit. Just connect your RX-lt Is ready to go 
and gives an unprecedented lift' to signal 
strengths especially for 'cliff' and 'cave' 
dwellers-EVEN FROM UNDERGROUND! 
Naturally the advantages of using the 
'JOYSTICK' 'up -in -the -clear' are even 
greater! 
4,000 Joystick aerials all over the world have 
already shown that this is the first major 
break -through for 20 years in the field of 
aerials. The performance for such a compact 
unit (7.6' assembled) is staggering. Even the 
sceptics have been convinced once they have 
understood the basic principles and have 
followed the simple 'tune-up' procedure 
given in the detailed instructions. 

New Joystick Range 
There Is now a whole new range of Joystick 
Aerial Systems-made to match your 13TH, 
your rig and your pocket! The SYSTEMS 
cover SWL. TX/R%, indoor and outdoors, 
mobile and even a new JOYMASTI Made 
only in the finest materials the SYSTEMS 
are reliable and permanent! Read all about 
them in our new brochures- 
GUARANTEE: Partridge operate a rigid, 
100% Money Back Guarantee if you're not 
completely satisfied! 
Read testimonials from all over the world! 
"Four different receivers showed improved 
performance over a dipole" reports the 
U.S.A. C.Q. Magazine. 
"Excellent results, Australia, Ceylon, South 
Africa at good strength although lately 
reception conditions have been poor." 
W. l'umming. Lo.s.iemouth, Scotland. 

This ticket will bring READ ALL 
you the new brochures 

CIABOUT IT! by return of nnstl 

PARTRIDGE ELECTRONICS LTD. 
Caister House, Prospect Road, 

Broadstairs, Kent. Tel: THANET 69535 

NAME 

ADDRESS 

P.W. 

TRANSISTOR POCKET 

BOOK 

I by 

R. G. Hibberd 

i THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

British and American Technical Books 
19-21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 
Open 6 days 9-6 p.m. 

B.Sc., M.I.E.E., Sen.M.I,E.E.E. 
Manager of the Research & Develop- 

/ment 
Department of Texas Instruments 

Ltd. 
25f- Postage I/- 
TECHNICAL TOPICS FOR THE 
RADIO AMATE U R, by J. Pat Hawker. 
I01-. Postage 1/-. 
AMATEUR RADIO CALL BOOK 
1966, Edition. Compiled by R.S.G.B. 

P61-. Postage 8d. 
TAPE RECORDER SERVICING 
MANUAL, by H. W. Hellyer 
Postage 21-. 

p MUSICAL INSTRUMENTS AND 
AUDIO, by G. A. Briggs. 3216. r Postage If-. 
THE RADIO AMATEUR'S V.H.F. 
MANUAL A.R.R.L. 18f-. Postage 
I/6. 
GETTINGSTARTEDWITHTRAN- r SISTORS, by L. E. Garner, Jr. 281-. 

116 
Postage I1-. 
TELEVISION SERVICING HAND - 

Ir BOOK, by G. J. King. 351-, Postage ' If6. 
REFERENCE MANUAL OF IRAN- ' SISTOR CIRCUITS, by Mullard. 
12/6. Postage If-. 

V COMPLETE CATALOGUE I1 - 

FAMOUS FOR THIRTY YEARS for 
SHORT-WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT-WAVE 
KITS 

H.A.C. were the original suppliers of Short - 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied customers -- 
including Technical Colleges, Hoopitals, 
Public Schools. R.A.I'., Army, Hams, etc. 

IMPROVED 1966 RANGE 
1 -Valve model "C%", complete kit, Price 34/6 
Customers say: 'Definitely the best on - 
valve S.W. kit available at any price'. This 
kit contains all genuine Short -Wave c sse 
ponents, a drilled chassis. accessories and full 
instructions. Ready to assemble and in 
course, as all our products, fully guaranteed. 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/-, 
Beiere onlering call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT-WAVE PRODUCTS 
(Dept P.W.I. 44 Old Bond St.. London W.1 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

11111 

EQUIPMENT CABINETS 

OF DISTINCTION 

Imperial 

Illustrated In this advertisement are 
two fine cabinets from the Lewis 
Radio Range. 
These Cabinets are Just tee of a 
really extensive range. 
Each one carefully made by British 
Craftsmen and soundly constructed; 
from the best materials available, 
Fill In coupon below to obtain FREF. 
catalogue showing this wonderful 
range of cabinet, 

2......2: .............:tit:: :mil::-- e 

Lowflex 

Pea THE NEW LEWIS 
RADIO CATALOGUE 

Designed to assist roar Choirs of 
Cabinet. 
The New Lewis Radio Cabinet Cata- 
logue-the most comprehensive ever 
prepared. Sent absolutely FRESI 
Please send your FREE 26 pape cabinet 
catalogua 

NAME 

ADDRESS 

Capitals please 
(Dept. P.26) 

IMEI radio 
100 Chase Side- Southgate, London I 

I P.26 Tel: Palmers Green 3733,9666 I 
L 1 
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NOISE 
ABATEMENT 
TRACING AND CURING NOISE FAULTS IN RECEIVERS 

by K. Royal 

PROBABLY one of the worst radio faults 
to diagnose and cure is that of noise. Noise 
in this context does not include those noises 

brought on by external interference but embraces 
all those noises which are created in the set itself 
by a host of fault possibilities. 

Noise is made even more difficult to trace when 
it stops and starts at random intervals. This is 
often the case, and the fault tracing exercise is 
made really frustrating when it is found that the 
noise ceases temporarily for hours on end by the 
application of an instrument test prod or by 
operating the wavechange switch ! 

Often it happens that the set works for hours 
noise -free and then develops a bout of bad noise 
which more often than not stops before one has 
a chance to perform any detailed tests. Set noises 
range from distinct crackling to more subtle 
fizzing and frying effects emanating from the 
loudspeaker. 

What can be done to trace this sort of noise 
and how do the professionals tackle the problem ? 

Do Not Disturb 
The very first step is to locate the approximate 

whereabouts of the noise in the set with the 
very minimum of disturbance, for if the chassis 
is removed from the cabinet and the set generally 
subjected to vibration the noise may stop for 
many hours or even weeks. 

The thing to do, then, is to get to know as 
much about the noise while it is actually present. 
Then, if the noise happens to stop one has at 
least made a good start on locating it next time 
it occurs. 

Many crackling noises are caused by electrical 
interference picked up by the aerial, and to see 
whether the crackles, plops or fizzles are due 
to this cause the first thing to do is to remove 
the aerial from the set. 

If the set is tuned to a station, removal of the 
aerial will, of course, stop the set from working 
or reduce its volume, but if the noise remains at 
its original intensity, one can be fairly safe in 
assuming that it is resulting from a set fault. 

When the aerial is removed the noises may not 
disappear completely, neither may the programme 
signal, for modern sets are very sensitive and 
will often pick up signals-wanted and unwanted 
--without an aerial. Nevertheless, the point to 
note is whether the interference reduces in volume. 
If it does, the aerial is guiding the noise signals 

into the set, so they must be radiated by some- 
thing outside. 

If the noises are developed by the set they 
normally continue at the same strength without 
the aerial connected. 

Dealing With Portables 

At this stage we must consider the portable or 
transistor set which employs a ferrite rod aerial 
or loop. This cannot be disconnected because it 
represents the aerial tuned circuit. What, then, 
can we do to prove whether or not the noises 
are coming in from outside ? 

We can often get a clue in this respect by tuning 
the set off a station and orientating it through 
360° to see whether the noise intensity varies. 

If it remains the same at all directions it is 
likely that the noise is occurring in the set itself, 
for if the intensity of the noise rises and falls as 
the set is rotated it means that the set is responding 
to an external signal. 

In passing, it is interesting to note that a 
transistor portable can be employed to locate a 
noise source. A ferrite rod aerial is extremely 
sensitive to direction, especially from the aspect 
of minimum pick up. Maximum pick up occurs 
when the ferrite rod is in line with the signal 
field. The rod concentrates the signal field into 
the aerial windings, as shown at (a) in Fig. 1. 

Pick up continues over a relatively wide arc, 
but when the field is at right -angles to the rod 
there is virtually zero signal induction and this 
happens only over a few degrees. Thus, by 
orientating a portable with a ferrite rod aerial 
for minimum signal or interference pick up, one 
can be sure that the signal or interference source 
lies somewhere on a line which is at right -angles 
to the ferrite rod, as shown at (b) in Fig. 1. This 
is the basis of radio direction -finding. 

Another way to ensure that noise from a port- 
able is occurring in the set is to screen it 
thoroughly by very fine wire netting or perforated 
zinc sheet, Before the screen is applied, the 
volume should be turned to maximum and the 
set adjusted to give maximum noise output. If 
the noise level remains the same with the set 
embraced by such a screen, something inside the 
set is undoubtedly responsible. 

Once we have established that the set itself is 
responsible for the noise, the next move is to 
discover the approximate area within the set where 
the noise is being generated. Remember to do this 
with the minimum of disturbance to the set. 
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Three Main Sections 
There are three main sections in a receiver. 

These are (i) the r.f. signal stages, including the i.f. 
amplifier and detector; (ii) the local oscillator; 
and (iii) the a.f. stages. The simple block diagram 
in Fig. 2 shows these. Without taking the set 
from its cabinet we can get a very good idea as 
to which of these three sections is responsible for 
the noise. 

In all receivers the radio signal is changed to 
an audio -frequency signal at the detector, and the 
signal is then passed on to the a.f. stages via 

Signal 
field __- 

inject an oscillatory signal into the mixer section 
of the frequency changer so as to beat with the 
incoming signal to form the intermediate - 
frequency (if.) signal. 

The frequency of the oscillator signal is 
adjustable by the set's tuning control, and over 
the various bands its frequency is " held -off " the 
signal frequency by the i.f. difference. 

The oscillator frequency is mostly the i.f. above 
the signal frequency as tuned by the set. This 
means that a set tuned to say, 1 Mc/s (300m), will 
produce an oscillator signal the i.f. above that 

Aerial winding eri 

I111 

Ferrite rod 

:-- 

(a) 

the volume control, as shown in Fig. 2. It follows. 
therefore, that if the noise continues with the 
volume control turned right down (so that the 
signal and oscillator stages are effectively isolated 
from the a.f. stages), then it must be generated 
somewhere in the a.f. stages. 

Conversely, if the noise intensity rises and falls 
as the volume control is turned up and down and 
ceases when the control is turned right down, then 
the noise is undoubtedly being produced some 
whore in the signal stages. At this time we have 
not isolated the oscillator. 

Let us suppose that the noise intensity varies 
as the volume control is operated. We have now 
to find out whether or not it is coming from the 
local oscillator. This section of the receiver is 
often overlooked and yet it is a prolific noise 
source as it deals with relatively high amplitude 
r.f. signals which are likely to cause components 
to fail in such a way as to become noisy. 

It may be wondered how on earth an oscillator 
can be tested for noise without dismantling the set 
or connecting instruments. Fortunately, there is 
a simple, though not very often used, method. 

Oscillator Noise -test 

An oscillator in a radio set is really a very 
small transmitter. It radiates radio signals to a 
small extent, although of course its purpose is to 

Aerial 

Volume 
control 

Fig. I: The action of a ferrite rod aerial 
when at (a) it concentrates the signal 
field along its length to fully embrace 
the aerial winding (thus maximum 
pick-up occurs when the rod is in line 
with the field) and at (b) where there 
is virtually no pick-up with the rod at 

right -angles to signal field. 

----- --- 
--------- --------- 

-----e----- --y----- 

Signal stages 
lJ 

including LE 
and detector 

AF. stages + 
Speaks l Fig. 2: Block diagram of the three main 

Local sections of a modern receiver. The text 
oscillator explains how noise can be traced to one 

of these sections without taking the set Earth 
from the cabinet or connecting instru- 

ments. 

(b 

e- - --- 
.- 

----- 

------- 
--e---- 

- - - _ 
a ---- 

frequency. ordinary broadcast a.m. sets 
nowadays have an if. of 470kc/s, this would put 
the local oscillator at 1.470Mc/s. 

If there were a transistor capable of 
that frequency any modulation on the 
signal could, in fact, be heard. 

Here, then, is how we can monitor the oscillator 
for noise. We simply set up a second receiver, 
preferably a transistor portable, close to the 
receiver under test and tune this to the frequency 
of the oscillator of the noisy set. As already 

described, the oscillator of a set 
tuned to 1Mc/s will push out a 
signal at about 1.470kc/s, and 
this is just a little above 200m on 
the m.w. band. 

The thing to do is to adjust the 
tuning of the monitor receiver to 
a weak carrier or station around 
200m and then tune the noisy set 
around 300m on the m.w. band 
until the oscillator is heard on 
the monitor set as a heterodyne 
whistle on the tuned station or 
carrier. 

As 

tuning to 
oscillator 
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MtAllte0 UTY Sekf0111/0f7Y 
A High Fidelity All 
OUTPUT (per channel) 
10 watts R.M.S. into 15 
ohm load. 
15 watts R.M.S. into 3.7 
ohm load. 
TOTAL HARMONIC 
DISTORTION 
0.1% at 5 watts R.M.S. into 
0.3% at 10 watts 15 ohm 
R.M.S. 1,000 c.p.s, load 
DAMPING FACTOR 20 

FREQUENCY RESPONSE 
±11 dB 20-20.000 c.p.s. 
HUM AND NOISE-eodB 
CROSS TALK-42dB to -53dB. 
MAINS INPUT SELECTION 
100-110 120-200-210-220-240v. 50/ 
60 c.p.s. 
SEMI -CONDUCTORS 

Transistor Stereo Amplifier providing IO watts 
I neurporal ion of the very latest Snullard Transistors has 
made possible the really outstanding performance figures 
or this brilliant design. Compare them with other leading 
makes currently available. 
NOTE: Rived output is in watts R.M.S. (continuum) which should not be 
confused with I.H.F.M. momentary pulses). 

(per channel) 
AC107, 0C44:3). 0081Z(2), 0A5, 
0C127Z, AD149 (2). 
BASS CONTROLS 
+11 dB to -16 dB at 40 c.p.s. 
TREBLE CONTROLS 
+15 dB to -15 dB at 10 Kc/s. 
EQUALISATION 
Gram. to std. R.I.A.A. characteristic. 
Tape head to std. C.C.I.R. characteristic. 
SIZE 12rx4s81' 
WEIGHT 121lb. Please send 
FILTER (Steep Cut) leafletr 
7 Kt -1-. 11 Kr:/s. 15 Kc/s. 

The Pre -amplifier is based on 
ideas incorporated in the Dins - 
dale Mk11 (W.W. Jan. 1965) 
IT ELIMINATES THE NECESSITY OF 

MATCHED INPUTS & COMPLICATED 
SWITCHING ARRANGEMENTS. IT 
ALSO PRODUCES CONDITIONS OF 

MINIMUM NOISE AT HIGHEST 
SENSITIVITIES. 

R.M.S. on each channel 
INPUT SENSITIVITIES 
(for 30 watts R.M.S. into 15 
ohms). 
Pick-up Magnetic 

3.5 m.v. 331/3 r.p.m. 
7 m.v. 78 r.p.m. 

Pick-up Crystal/Ceramic 400 
m.v. 

Microphone 5 m.v, 
Tape Head 2 m.v. Aux. (Radio 
Tuner. Tape Rec. Ceramic P.U. 
etc.) 100 m.v. (Above sensitivi- 
ties will be doubled when out- 
put load is 3-4 ohms). 
INPUT SELECTOR 
334, r.p.m., 78 r.p.m. Aux. 
Mie, Tape Head. 

INPUT SOCKETS 
Magnetic P.U., Crystal/Ceramt c 
Pick-up Aux. Tape Head 
Microphone. 

Built to the highest standards employ- 
ing latest materials and techniques. 

DESIGNED FOR EASE OF FITTING 
IN CABINET OR FOR FREE- 
STANDING USE. 

Tested for satisfactory operation in 
temperatures of up to 50°C. (120°F.) 

EXPORT ENQUIRIES INVITED 

Designed and developed by the 
Audio Fidelity Group of Com- 
panies. 

Manufactured and Distributed by LINEAR PRODUCTS LTD. ELECTRON WORKS, ARMLET, LEEDS. 

TOAMB/T/OUSEN//VEfRS, 
WE - THE LATEST EDITION OENC,IEER1I.f; 6,PPORtTUNITIES' 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronic Courses, administered by our 
Specialist Electronics Training Division- 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you bow to qualify for five years 
promotion in one year. 

SATISFACTION OR 
REFUND OF FEE. 

Whatever your age or experience, you cannot ¡ford 
to miss reading this famous book. R you are earning 
leas than £39 a week, send ter your copy of 
"ENGINEERING OPPORTUNITIES" today-PREE, 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng., 

Civil Engineering, 
Radio Engineering, 
Automobile Eng., 

Aeronautical Eng., 
Production Eng., 
Boildinv, Plastics, 
Draughtsmaasaip, 

Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M.I.Meeb.L 
A.N I.C.E. 

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

B.Sc. 

CCiityty 

.R.L 
& Guilds 

Gen. Cert. of Edueation 
Etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 

TECHNOLOGY 

(Dept. SE/21), 29 Wright's Lane, London, W.8 

PRACTICAL 

EQUI MENT 

Basic Practical and Theore- 
tic Courses for beginners in 
Radio. T.V., Electronics 
Etc., A.M.I.E.R.E., City & 

Guilds 
Radio Amateur's Etas 

R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio &Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 
eseseseft.eeee. 

The epeeialiet Mee - 
Ironies Division of 
B.I.E. T. 
NOW Terº you a 
real laòorolory train- 
ing at Some with 
proeffml equipment. 
Ask for details 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST -"CO(/PON',JVOWr.! 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME (SE/21). 

THE B.I.E.T. IS-sTHE LEADING -INSTITUTE =O.F :ITS=!KIND .SIN THE. WORLD. 
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e BRAND NEW AM/FM (V.H.F.) RADIO 
GRAM CHASSIS AT 03.13.0 (Carriage Paid) ga 

Chassa aloe 15 z 6; z 591.n. high. New manufacture. Dial 141 z 410. in 2 
colours. predominantly cream. 200-250v. A.C.only. 
Pick-up. Ext. Speaker. Ae., E., and Dipole Sockets, Five pushbuttone- 
OFF, L.W. M.W., F.M., and Gram. Aligned and tested. O.P. Transformer. 
Tone control. 1000-1900 M.; 200-550 M.; 88.98 Mele. Valves EZ80 rect.: 
ECH81, &F89, EABC80, EL/34 ECC86, 8 -ohm speaker required. 
9 x sin. ELLIPTICAL SPEAKER 20/- to pnrnhaeere of this chassie. 
TERMS: (Ckaeala) 28.10,0 down and 5 monthly payments of 22.4.0. Cheap 
Room Dipole for V.H.F. 1216. Feeder 6d. per yard. 
ALTERNATIVE DESIGN. Similar to above chassis. With addition of 
Shortwave 4.17 Mele. Price 015.15.0 (cart. paid). TERMS: 23.10.0 down 
and 6 monthly payments of 2$4.0. Total H.P. price 216.14,0. Circuit 
diagram 2/6. Carriage to N. Ireland 201- extra. 

a 2 -VALVE GRAMOPHONE AMPLIFIER 
0p Price 37/6 (P. & P. 2/6) 

1 

Overall size 4' wide z r high z 29'. Volume and tone controls. Mains lead. 
Screened lead mpnt With output transformer for 3 -ohm. For series 
000nectione to Garrard and B.S.R. Autochangeru and Players, having 90v. 
tapping, Valves 17Y80 and UCL82. 

SI Can sign be eupplied on fabric covered board with mains transformer and 

d E x 4- speaker. Valves EZ80 and ECL82 at 901-. (P. 6 P. 51.1. 
3 -valve Gram. Amp. Board 14- x 7r 1: 2f- overall). UY65. UCC85 and 
UL84 with Speaker r n 4'. Prise 70/-. (P. A P. 6l-). 

BATTERY ELIMINATOR 
For 4 low consumption valves (96 range) 90v. 1SonA and 1.4v. 125mA. 48/6. 
(4/- post), 200.250v. A.C. Also for 250 mA. 1.4v. and 50v. 15 mA at same 
pries. Two unite each sr z sr z 18'. 

TAPE RECORDER AMPLIFIER 
0, Pally built. Front panel 129 z Sin. Chassis aine 104 z 5 x 4in. Valves 

EF86, ECC83 and 2EL84. Controle (1) Mio. Vol. (2) Tuner)P.U. Vol. 
(3) Play back or monitor, (4) Tone 2 lack sockets for Tuner/P.U. and 
Mlo.ewttch for onperimposa. Separate power pack containing trans. and 
rectifier. For Collate studio deck only. Price 28.14.0 (61- P. A P.1 

SELF-POWEEED Y.H.P. TUNER CHASSIS 
Covering 88.95 Mc/e. Dime. 8 x 6 x bin. 
high. Valves ECC85, EABC80 and 
2-EF89'e with metal rectifier. Maine 
transformer. Folly wired and tested 
ONLY 68.17.6 (cary, paid). Room 
dipole 11/6. Feeder ed. per yard. 

8 WATT PUSH-PULL O 
[55.0 (61- Carr.) 

100-140 A.C. main. Base, treble 
and vol. control.. EZ80. ECC83 

Ì and 2-EL84. Chases 12 z 34 x 
NW. With op. trans. for 2-3 ohm 
speaker. Front panel (normally 
.crewed to chassis) may be removed 
and used as dying panel. With 
Cream/Black control panel whole 
length of front chassis. 

.P. AMPLIFIER 

4 -SPEED AUTOCHANGERS 
GARRARD AUTOSLIM 65.10.0 
GARRARD AUTO8LIM STEREO 26.0.0 
GARRARD A.T.O t 410.0.0 
GARRARD A.T.6 STEREO 010.10.0 
GARRARD 3000 28.19.6 
GARRARD 3000 STEREO 09.9.0 

Carr. 5/- each 

_the 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 
A quality radio available as a kit or ready built. The sparkling performance 
and superb finish of the completed receiver give you value equivalent to a O 

412. 12.0 commercial model. 
* All new parts. *6 transistors and diode. * 350mW output.* euperhet 
circuit. Ferrite rod aerial. * Weymouth Radio printed circuit board. 
* Component positions and references printed on back of board. * Nicely 

SEy styled wooden cabinet. 11 z 74 z 3f in. * Vinyl covered in various 
colours. * 6 z 4in. speaker giving good bass and treble response. * Full 
instruction booklet El-. Free with kit. * I.F. frequency 470 ke/a. * Lining 
up service if required. * All parts supplied separately. Write for Ilet. S.A.E. 
please. * 9v. battery required. VT9 or P.P.9 (319 with kit). 1 PLUS 5/- POST COMPLETE KIT ONLY E4.U.0 
0R FULLY BUILT 06.17.6 Tax& Carr. Paid 
V.H.F. Pre-ampil0or with high signal -noise allo and gain of at least $:1 
under average fringe area conditions. Metal container 39 x 39 z 19m. high 
with strap fin eaves loft or skirting fixing. 9 volt battery operated. using 
tramator AF114. Covers all British and some Continental station.. 88 to 108 
Mc/s. Order with confidence of improved reception. Price 32/6 (8/- P. A P.) 

TRANSISTORS 
Packet of 3 coded RF transistor+ (equivalent 01 OC44/5) Ve Peat paid. 
Bet of 8 transistors and diode with circuit diagram. Neatly packed in 'cam. 
lined box; useful In presentation. 15/- post paid. 

4 TRANSISTOR 
MINIATURE PUSH- 
PULL AUDIO 
AMPLIFIER HIGH 
IMPEDANCE 

PRINTED CIRCUIT. 4m. x 21in. x yin. over traustotmere. Output No 

3 -ohm -pecker. Suitable for microphone record player and ,ntercom. 
0 volt battery required. Frequency range 100 cps. to 25 Hope. Pneh-pui: 
output clam B B. Instruction sheet provided. Fully wired ready for nee. 
Three types, 200mW 85/-; 500mW 411-; 1.2W 57/6. (P. a P. 2/6 each). 

AMERICAN BRAND RECORDING TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE 
7in. Stand. play. 1,200ft. 12/6 
7in. Long play 1.800ft. 19/6 
Sin. Double play 1,200ft. 15/- 
5910. Double play, 1.50014 22/8 
71n. Double play, 2.400ft. 251 - 
Sin. Triple play 450ft. (Plain white boxes) 1216 
311n. Triple play 600ft. (Plain white boxes) 141- 
410. Triple play, 900ft. (Plain white boxes) 22/8 
Sm. Triple play. 1.800f . (Plain white boxes) 9216 

ACETÁp 
play,TE 

B 
3,6001t. (Unboxed) 75/. 

Sm. Stand. play. 600E. .... 8/- MESSAGE TAPES 
7in. Stand. play 1,200ft. .. 11/- 3in. Stand. play, 150ft. .. 3/6 
Sin. Long play 900ft 101- 3in. Long slay 22511. .. 4/11 
51in. Long play 1,20010. 12/6 gis. Double play seek.. ., 7/6 
71n. Long play 1.000ft. 151 - 

Postage 1/. per reel (9 or more Post ree. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

Isms. (rom Station and Rusent. Aldershot 22241 
CLOSED WEDNESDAY AFTERNOON 

CATALOGUE 6d. 
Regret overseas orders cannot be executed 

vND 

THE 

396 
f2 

POST FREE 

On your OWN TRANSISTOR PORTABLE. 

* No Pings -No Connections' Juet place Dewtron 
Wave Trap near radio) Boosts 'Pirate' and 
distant etatfone. reduces 'fading'. 

* Extends Battery Life: 
* Uee in car or caravan Without Aerial) 

Pritteh-made. Supplied with PP3 batt. (life several 
month.) and Instructon. Money rehad paareaao, 

D.6W. LTD., Dept. F.W. Ringwood Road. 
FERNDOWN, Dorset. 

Pat /W .F.,* 

TRANSISTOR 
ELECTRONIC ORGANS 

FOR THE AMATEUR by Douglas. 18í- 
P. & P. I/ - 

Amateur Radio Call Book, 1964, ed. by 
R.S.G.B. 81-. P. & P. 8d. 
Pick Ups, the key to HI -Fl by Walton. 
10/-. P. & P 9d. 
Transistor !Substitution Handbook. 
American, Jap, etc. 12/6. P & P. 11 - 
Elements of Transistor Pulse Circuits 
by Towers 351-. P. & P. 1/3. 
Solar Cell and Photo Cell Experimenters 
Guide by Hoberman. 241-. P. & P. II-. 
ABC's of Tape Recdrding by Crowhurat. 
16/.. P. & P. 11-. 

Where possible 29 hours service guaranteed 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 

LONDON W.C.2 
(adleining Lisle Street) 

2 METRES 4 
The thrills of VHF Amateur Radio' 
Complete Kit, 70-150 Mcls, costa only 
42/6 (by post, UK. 3/3 extra) also now 
available, new transistor Short -Wave 
kit model TR2 10-180 metres, ideal for 
beginners to Ham radio via simplified 
"Easy -Build" step-by-step Instruction 
from 79/8. Write today enclosing a 
stamped addressed envelope for literat- 
ure and full details. Overseas en- 
thusiasts note we despatch to all parte 
of the world -local stamp OK for liter- 
ature. "GLOBE -KING" (Regd.)precislon 
standard products tried and trusted by 
Amateurs everywhere. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 
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Fig. 3: The circuit of the frequency changer section of a receiver. The triode section of VI is the local oscillator. 

Once the appropriate tuning points of the two 
sets have been established the monitor set can 
be tuned near to its original setting to a clear 
place on the band and the noisy set retuned 
correspondingly until the oscillator signal coincides 
with the tuned frequency. 

That the oscillator signal is being picked up will 
be revealed by the background on the monitor 
set going quiet, for there will be no whistle this 
time if there is no carrier for the oscillator signal 
to beat with. 

Oscillator Coupling 

Just how obvious it will be that the monitor 
set is, in fact, responding to the oscillator signal 
will depend upon how near the monitor set is 
placed to the noisy set. If the monitor set is a 
small transistor portable with a ferrite rod aerial 
it can be orientated so that the ferrite rod end 
is close to the oscillator side of the noisy set. 

The closer the coupling, the better for this 
test. When the oscillator signal has been 
established on the monitor set, the tuning should 
be critically adjusted and the volume control 
turned up high. 

An ear held close to the speaker of the monitor 
set will then detect any slight noise on the 
oscillator signal. If the oscillator is responsible 
for the noise, the oscillator signal as being 
monitored will carry a noise pattern similar to 
that produced by the faulty set. 

Of course, at this time the volume control of 

the noisy set will be turned right down to prevent 
the actual noise masking the possible noise on 
the oscillator signal. If there is no trace of noise 
on the monitored oscillator signal, yet the faulty 
set continues to produce a noise output, one can 
rest assured that the oscillator is not responsible. 

Now, the simple tests that we have so far 
performed will tell whether the noise is external: 
or in the set and they will also tell which of the 
three sections of the set (Fig. 2) is responsible for 
the noise. Once we have located the noisy section 
we are compelled to investigate further in greater 
detail. 

Valve Noise 
Before doing too much detailed work, however, 

it is as well to find out whether the valves them- 
selves have some bearing on the noise. Valves 
can, indeed, be real noise producers after they 
have seen years of service. 

At this stage in the exercise we should remove 
the back cover of the set without switching the 
set off if possible, for switching off and then on 
again may stop the noise for a while if it happens 
to be the intermittent variety. 

With the back off, we should gently tap the 
valve (or valves) in the sections that we now know 
to be responsible. We should do that with the 
volume control at maximum and the set adinc'ed 
to give maximum noise output (i.e., we may have 
found that the noise is greatest on a particular 
waveband or at a certain tuning point). 

www.americanradiohistory.com

www.americanradiohistory.com


WIRELESS February, 1966 902 PRACTICAL 

Assuming that the valves are cleared of blame, 
it becomes necessary to delve into the noisy circuit 
section in greater detail. In the case of a noisy 
oscillator the components most likely responsible 
are those handling the oscillator signal. A simple 
frequency changer section is shown in Fig. 3. 

Here the triode section of VI is the local 
oscillator valve and vulnerable components are 
R3 and C5, particularly the latter. It pays to 
replace this straight off if oscillator noise is proved. 

Some circuits have a resistor from the h.t. line 
to the top of the oscillator coils, the bottom of 
which go to the valve anode. This resistor is 
another noise source, as also is the associated 
capacitor. 

If noise is troublesome only on one waveband, 
the corresponding oscillator coil is a very strong 
possibility. The insulation often weakens causing 
noise signals to be modulated on the oscillator 
signal. In this case a check should also be made 
of the capacitors associated with the noisy wave- 
band. These would be T4 and C8 on the m.w. 
hand and T3, C9 and CIO on the l.w. band of 
the circuit in Fig. 3. 

Check Wave -change Switch 

It should also be remembered that worn wave - 
change switch sections can also set up noise signals. 
However, this source is generally revealed by 
operating the wave -change switch or applying 
pressure to one side of the control knob when, if 
the switch is faulty, the noises will stop or start. 
Switch cleaner fluid injected on to the contacts 

If the noise ceases ieñiporarily after a valve has 
been tapped loose electrodes are probably to 
blame. . A replacement would almost certainly 
cure the trouble. 

Old style valves with metallising on the outside 
sometimes lose electrical connection from their 
bases and they then become a potential noise 
source. This trouble can be remedied by winding 
several turns of 20 s.w.g. tinned copper wire 
between the top of the base and the metallised 
envelope, twisting the wire to lock it tightly in 
place and then covering the winding with several 
tight layers of insulating tape. 

Another noise possibility around the valves is 
poor electrical connections between their pins and 
the sockets of the valve holders. This can be 
established by gently rocking the valves in their 
holders with the set switched on and the volume 
control turned up. 

Crackling and frying noises will occur as a valve 
which is in poor connection is rocked. A cure 
may be effected either by cleaning the valve pins 
or closing the sockets for a tighter fit (or both). 
In bad cases a replacement valve holder may be 
necessary. 

Bad Soldering 

Noise in transistor models is rarely caused by 
noise in transistors. Nevertheless, a gentle tap on 
the side of those in a noisy section should prove 
this convincingly. Badly soldered connections on 
the transistor wires at the printed circuit are more 
likely. 

From 
anode 
ofI.F, 
valve 

Fig. 4: Circuit of the a.f. sections of a receiver. Possible causes of noises originating here are examined in the text. 
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Kedoco ELECTRONICS 
USERS ACCLAIM-KEDOCO PRODUCTS 

MINICLASSIC SS3i9 

6 
3 watts output, 6 silicon planar epitaxial 
transistors. 2 diodes and one zener. 
All mounted on precision printed circuit 

READY board. HI -Fl at its cheapest-I6 c/s to 
BUILT 30 kc's flat response. Many other uses. 

Requires 18v. power supply. Will operate directly 
from crystal pick-up. Used with tape Pre -amp it makes 
a complete Tape Amplifier. Also tore controlled 
HI-FI Pre -amp available at 391-. 

TAPE PRE -AMP 
All silicon transistor. Zero hum. 
High gain fully compensated to give 
flat response output. Suitable for 
medium impedance heads such as 

Collaro, Truvox, i3..R., etc. 

ALSO Tape Oscillator 4916, and Record Amplifier 
at 351-. 

29/6 
LOMPLETt 

DO THIS SUM: SS3/9+Tape Pre-amp+Preamp+ 
Tape Oscillator+Record Amplifier-Complete Hi-Fi 
System and wonderful value at only [11.2.0. 

See "Practical Electronics" for other exciting 
KEDOCO PRODUCTS 

BEVERSTONE WORKS, TETBURY, Gloucester 

VALVES SAME DAY SERVICE 

NEW! TESTED! GUARANTEED! 

SETS ,1ePt:, ,' 
I7 :il. 

r 
I154/- 

. 

3vn4 
:, I:3Pf194, UDlA1L 

U'F 01U 
LU 

914 

i 

L,1 L24 
8.UL94. 

I.A7c1 7/8,711r ./n,.:.1.2 ,/9 -03 .1- 
1115144' 7/317c5 7/9 6003 12/6 EcC64 6/3 
1N 501 -/9'7C8 5/9 A'/.31 9/31;3'C85 5/6 
1115 4/9 7117 4/91136 4/8,11C1140 7/6 
184 4/97Y4 5/-C'L33 9/8E('N'ö2 8/- 
185 3/919BW8 8/6CY1 12/6 11C086 10/9 
1T4 1/9119(52 11/8 DAC32 7/3 EC1135 6/- 
3A5 6/91001 8/9 DA1091 3/9 EC1142 8/3 
3Q4 3/6 10L1112 7/8 DAF96 8/- EC'71N1 8/- 
384 4/9 12AT7 3/9 DC('9O 6/9 Et 1,80 6/3 
3V4 5/812AU6 4/9 DF33 7/9 ElLPrt 6/9 
SU40 4/8 12AU'7 4/9 DF91 1/9 F7C1.86 6/6 
5Y3GT 4111112AX7 4/9 11091i 8/- E039 3/9 
5Z40/0T6/9 12K70T 3/6 D1176 8/6 EF41 6l3 
8/30L2 8/912K8GT 8/8 UH77 4/- EF80 4/9 
6A1,5 2/- 12Q7GT 3/8 111141 12/8 I1F45 5/- 
6AM6 2/9 1981460 819 I)K332 7/9 171096 8/9 
8AQ5 4/9201,1 11/91)K91 4/9 E039 4/3 
6AT6 4/- 2005 10/9 UK92 8/- EF'91 2/9 
68A8 4/829P4 18/8 ÚK96 8/61d192 2/- 
611E6 4/3 2005 11/8'UL33 6/9 E097 7/6 
613116 5/- 25L6GT 4/3 D1.35 S/- EF183 8/9 
613.16 5/625U41.IT11/8DL92 4/9EL33 8/8 
613W8 7/9 2574/1 813 1(1.94 5/6 F71.38 11/9 
6CH6 81(130C18 8/- UL96 6/- EL41 7/3 
6F13 8/6 30105 8/6 DY86 619 EL*4 4/6 
6014 9/- 30E11 9/8 D6:87 8/9 F.190 4/9 
6023 9/-30L15 10/3 EAB(:80 8/- 0.1,9.; 5/- 
6K70 1/6 301.17 12/- EAF42 7/6 E5134 9/8 
6K80 4/3301.4 13/8 EB41 4/-EM80 5/9 
6K8GT 7/630P12 7/8EB91 2/-IEM.41 7/3 
6028 9/8:301'19 13/8E11C33 6/-iF:M84 5/9 
6Q7G 5/9',300L1 9/8EBC41 8/8iE5187 8/6 
681.70T 4/9'30PL1310/9 EBFriO 8/-1E Y51 8/3 
6V60 8/8I30PL14 11/- EBF83 "/61.Y86 e/- 
6060T 5/81351.1GT 8/3 E1B89 5/9 07240 8/3 
6X4 3/8235AV4 4/8 E0C40 6/9 F7'/.41 6/8 
BXSGT 813:35Z40T 4/6ECC81 3/9 F.780 47- 
7B6 10/853K1/ 8/8 E0082 4/9,0281 4/6 

P1.30 
PL81 
l'1.82 
01.8:3 
PL84 
PLISE 
PL801 
PX25 
PY:32 
PY33 
PY80 
PY'41 
í'ï82 
PV83 
PY800 

F\14,.9108/3 
(:7.37 12/6 
(07:37 6/9 
Kl'61 6/6 
51U14 4/- 
Ni+ 5/8 
P097 5/9 
PC84 518 
PCC89 9/8 
PCr199 9/- 
16 1/80 6/8 
13I06'2 8/- 
l'(;F'tia 8/- 
PCFBG 8/3 
P('F805 8/- 
P(:Lx't 6/3 
16 1,63 8/8 
l'C1.8º 8/3 
l'CL87 8/- 
16 1,41, 8/6 
PEN A4 8/8 
PEN383 9/6 
PEN36(15/- 
l'01,26017/8 

8/9 
6/9 
5/8 
8/- 
8/3 

14/- 
7/6 
7/9 
8/8 
819 
5/3 
5/3 
5/- 
5/9 
8/8 

'l'1121; e/8 
l'1P233 6/8 
U'_5 8/8 
U'26 8/9 
1/47 8/8 
U52 4/8 
U54 8/9 
1174 3/8 
1.7191 0/9 
1;301 10/9 
l'h01 15/- 
C'A BC80 5/9 
UA1'4'2 7/9 
UBU41 6/8 
1:11081 6/3 
U13F,0 8/- 
1' It Es!) 5/9 
Cc('44 8/- 
UCC83 8/8 
UI1180 8/3 
13'1142 7/6 
1:C1181 8/8 
UC1A2 7/3 

1,83 9/3 
1-F41 8/9 
CP42 4/8 
UF80 13/- 
1:F89 5/9 
U1.4I 7/3 
UL44 15/- 
CL46 8/8 
11,64 519 
CY41 4/9 
UY85 4/9 
V1'4B 11/- 
W76 8/8 
Y5'77 2/- 
179 24/8 
777 2/9 

READERS RADIO 
24 COLBERG PLACE, & 85 TORQUAY GARDENS 
STAMFORD HILL I REDBRIDGE, ILFORD 
LONDON N.16. STA 4587 ESSEX. CRE 7441 
Postage on.) v:d,. nil. mira. Gn'? v- Ivv, or III -re (/1.1age 62. per ,ulve extra. 

Any Parcel !neared agai0s0 Damage in Transit 6d. extra. 

Combine an Armstrong Tuner and Amplifier end you 
have all the advantages of separate units, plus com- 
pactness, easier installation, and equivalent perform- 
ance at a lower price. 
Stereo model 127, above, derived from the swore 
expensive 227, has an identical AM -FM tuner section, 
with an amplifier section designed for those whose 
power requirements are more modest. 
It has a more modest price too, as does the mono 
version model 127M. 

Each Armstrong Tuner -Amplifier is ideal as the basis 
of a high fidelity system for radio and record 
reproduction, tape recording, and playback, and each 
unit may be built into your own cabinet or used in 
our optional case, of teak and vinyl hide, as shown. 
For full details and technical specifications of all 
models plus list of over 300 stockists, post coupon or 
write mentioning 2PW66. 

model 127 STEREO TUNER AMPLIFIER 137.10.0 

model 127M MONO TUNER AMPLIFIER 126.10.0 
optional case 13.10.0 

ARMSTRONG AUDIO LTD-WARLTERS ROAD -N.7 
Telephone: NORth 3213 

Name 

Address 

2PW66 
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often assists in clearing noise troubles here. 
Noises in the signal stages are often caused 

by a resistor in one of the electrode feed circuits 
arriving at the end of its useful life. If the noise 
is really bad (that is, loud) a rise and fall (flicker) 
in h.t. voltage at the valve electrode suffering from 
a worn feed resistor can often be detected on a 
voltmeter connected between the electrode of the 
valve concerned and chassis. 

For example, if a screen feed resistor is causing 
the trouble, the pointer of the meter measuring 
the voltage may be seen flickering about its 
nominal voltage reading. This is an absolute 
indication that the feed circuit needs careful 
examination. 

Note, however, that the flicker may be only 
slight but will be taking place to the pattern of 
the noise from the speaker. 

Similarly, i.f. transformers or the capacitors 
across their winding, such as L11 and L12 and the 
capacitors C6 and C7 across them in Fig. 3, may 
be likewise afflicted. A flicker of voltage at the 
anode is generally more discernible than that at 
a screen grid where a feed resistor, as distinct from 
a winding on a transformer, is concerned. 

A fixed tuning capacitor across an i.f. trans- 
former winding can make a lot of noise without 
showing a flicker in voltage, however. If in doubt, 
it is best to try a replacement part. Note also 
that poor insulation in the winding of an i.f. 
transformer can cause quite a bit of noise without 
affecting the anode voltage. 

A.F. Section Noise 

Moving now to the a.f. section we find that 
potential noise sources are similar to those in the 
signal stages. Fig. 4 shows the a.f. stages of a 
typical radio set of the kind that the experimenter 
may be called upon to service. 

Here the siintal from the detector is fed across 
the volume control while the audio is tapped off 
from the slider to the grid of the triode in V3. 
The strapped diodes act as the detector and these 
work in conjunction with the secondary of the 
second i.f. transformer IFT2. 

A noise source is the anode load resistor R7. 
C16 the coupler can also produce noise if leaky, 
but this generally adds distortion due to the control 
grid of the pentode V4 going a little positive 

owing to the leak in the capacitor. 
Noise is very bad if the primary of the speaker 

transformer OPI (L15) goes intermittent of poor 
insulation. In most cases the cause can be proved 
by connecting a voltmeter between V4 anode and 
chassis and observing the flicker in reading in 
sympathy with the noise from the speaker. 

Whether the noise originates from the triode 
a.f. amplifier or from the output stage cap be 
proven by shorting the control. grid of the output 
valve to chassis when the noise is occurring. If 
the noise ceases with the grid shorted it is 
developing in V3 stage, but if it continues the 
output stage of V4 is responsible. 

The power supply section (V5 and associated 
circuits in Fig. 4) rarely goes noisy, but if it does 
it usually shows by a bad flicker of the voltage 
when measured on the h.t. line. The choke LI8 
in the circuit could go bad, but if this leaks to 
chassis, things could start getting hot and a fire- 
work display takes place inside the rectifier V5. 

Printed -circuit Noise 

Noise can be injected via the a.g.c. line, but 
this can be eliminated early in the noise tracing 
exercises simply by shorting it to chassis. Modern 
receivers are somewhat more noise prone than 
earlier models due to the new techniques in 
construction. Printed circuits can cause noise 
should the insulation between printed conductors 
go low due to excessive heat and/or dust 
accumulations. 

Heat is sometimes transferred to the printed 
circuit board from a hot output valve, for example, 
via the special type of printed circuit valve holder. 

The plastic board suffers from local scorching 
which with some base materials tends to reduce 
the insulation resistance. Under certain conditions 
a very high resistance path, of varying value, may 
develop between, say, the h.t. line and a control 
grid circuit and this sets up conditions for very 
elusive noise troubles. 

Transistor circuits suffer less front the type of 
noises detailed in this article, but if they lack 
input signal in the early stages, due to misalign- 
ment, broken ferrite rod aerial and so forth, there 
can be trouble with a disconcerting hiss on a tuned 
station, especially if the station is not a very local 
one. 

MODIFYING MAINS TRANSFORMERS 

-continued from page 878 

In general we have: 
No. of turns on (Voltage of existing winding) 
existing winding x (Voltage of replacement winding) 

this holds if the new voltage is greater than the old. 
If the new voltage is less than the old, then we in- 
vert the term in brackets, placing the voltage of 
the replacement winding in top of the voltage of 
the existing winding. 

Make sure that there is room for the winding 
you propose to use see Fig. 2, and that you take 
the wire ends and tappings out at a suitable point. 
Each layer of turns must be covered with stiff 
paper before the next layer is wound on. The 

beginning and end of the coil should have a short 
length of plastic covered flex soldered to it and 
should then be anchored as shown in Fig. 2. In the 
case of tappings, when the required number of 
turns is reached scrape the enamel covering from 
the wire and solder on the length of plastic covered 
flex, then proceed with the winding after ensuring 
that the bare parts are insulated from the other 
wires with paper. 

If you require the new windings to have the 
same wattage rating as the old you should use the 
same diameter wire. If you use a smaller diameter 
wire in order to gain more space the heat genera- 
tion varies as the square of the diameter of the 
wire in order to gain more space the heat genera - 
the wire it must carry only a quarter of the current 
carried by the thicker wire if the heat generation 
is to remain the same. 
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No. 4 UNIVERSITY OF SHEFFIELD 
AMATEUR RADIO SOCIETY 

THE Society, which is affiliated to the R.S.G.B. 
was formed in November 1964. Since then the 
main activity has been to attempt to get the 

Society established, with some measure of success 
obtained. 

Members are drawn from all sections of the 
University, academic and technical staff playing 
their part as well as the students. There are also a 
limited number of associate members who are not 
connected with the University in any other respect. 

Members' interests range through the whole field 
of radio from amateur transmitting through short 
wave listening to high fidelity and tape recording. 
Attempts are made to cater for all these interests. 

Lack of QTH 
Activities have been limited during the life of 

the Society so far due to a lack of a permanent 
QTH. There have been offers but usually high 
authority has not been as co-operative as hoped. 

There have been a few lectures arranged at fairly 
short notice but most activities have been under- 
taken by members acting as groups of individuals. 
However, as reported previously in P.W. the 

Society arranged a December sitting of the R.A.E., 
at which six members passed. 

Morse practices are held regularly, but so far 
only one member has taken the G.P.O. test-and 
failed. 

Undoubtedly the most successful meeting to date 
was a demonstration o f " High Quality Sound 
Reproduction " given by Messrs. W.B., makers of 
the Stentorian loudspeakers. 

An attempt was made to participate in the Oscar 
Ill project, but this met with failure due to the 
hastily assembled equipment being inadequate. 
However, from the lessons learned from this 
attempt, it is hoped that future projects will be 
more successful. 

IO Licensed Members 
There are ten licensed amateurs in the Society, 

Left: Members erect- 
ing the aerial array at 
the R.S.G.B. v.h.f. 
National Field Day. 

Right: Photograph of 
the fully completed 
128 -element array on 
which five stations 
were worked. 
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and, not surprisingly, where technical qualifications 
prevail, sound " B" licences predominate. The 
following are the members' calls:- 

G3MZY, G3RKL, G3TGN, G8AAC, G8AAZ 
(also G6RAX/T), G8ADZ, G8AET, G8AGH, 
G8AGN and G8AGQ. 

Because of this predominance of "G8's" the 
emphasis is on v.h.f. and u.h.f. activities, and, in 
fact, it was two of these "08's" who started off 
the Sheffield area v.h.f./u.h.f. activity nights on 
Wednesdays. 

R.S.G.B. v.h.f. Field Day 

The Society took part in the R.S.G.B. v.h.f. 
National Field Day on September 4th and 5th last 
year. Elaborate preparations were made for the 
70cms band including a 10W transmitter and a 
128 element array. Five stations were worked (one 
less than in May last year-when the aerial was a 
12 -element array). 

However, h.f. activity is not ignored. G3TGN 
has his station in the Physics department, using a 
Heathkit DX -40U as his Tx and a CR -100 for his 
Rs. Unfortunately, access is limited so this cannot 
be used as a Club transmitter. Most QSO's are on 
80m. 

Several members are engaged on individual con- 
struction projects to promote group activities. The 
emphasis, at the moment, is on equipment for the 
" G8's " "Top Band". A 432Mc/s Tx using nine 
transistors has been built and operated. A valve 

Tx with less than 1W to the final has been heard 
30 miles away. A number of surplus klystron units 
became available in Sheffield recently and some 
members are preparing these for use on the 3400- 
3475Mc/s band. There is also some work going on 
with a 3cms transceiver. 

Future Development 

Being a recently formed Society, the emphasis 
is on future development rather than past glories. 
The acquisition of a QTH is the major objective, 
and many plans must be shelved until one is 
obtained. Once a QTH is obtained, priority will 
be given to setting up a station. For this, the 
Society hopes to use the call sign G3UOS when it 
becomes available. 

The aim of the Society is to provide the enthu- 
siast with help in obtaining his licence. It is 
possible for the beginner, joining at the start of the 
Society's year, to be on the air using his own call 
sign a few months later. 

The Society maintains cordial relations with 
other Societies and Clubs in the area, and a 
number of joint meetings and visits have been 
arranged for this year. 

To sum up, this is a new Society, it has little 
past history the emphasis must be on the future, 
and although ambitious projects are on the cards, 
we must first establish ourselves as a meeting point 
for people with an interest in, and a love for all 
aspects of Amateur Radio. 

METROPOLITAN TAPE RECORDER 
-continued from page 871 

position. Clamp the magnet down firmly when 
the best position is found. This position will not 
necessarily be optimum for other brands of tape. 

Next set the standing current on the output 
transistors. Remove the (black) supply lead from 
the'output transformer and connect in a milliameter 
or a multimeter reading on a 0-100mA scale. If the 
recorder is to be used mainly on batteries, the 
standing current with no signal in should be s 
low as the potentiometer VR3 allows, but for 
mains use a useful figure is 50m/A. 

Bias and drive must now be set. The bias 
potentiometer VR4 should initially be set at mid- 
range, as should also the drive indicator 
potentiometer VR5. Make a trial recording, 
preferably of the 400 cycle note which often 
accompanies TV test cards, or precedes radio 
broadcasts, or of a 400 c/s note from a signal 
generator. Noting the positions of the recordings 
on the couúter, make several recordings at various 
positions of the drive potentiometer VR5 noting 
the "o'clock" position of the slot each time. 
Make sure that the volume control for each 
recording is set so that the indicator column just 
touches the dot. Determine the best recording 
from the point of view of distortion and volume 
and return the potentiometer to that setting. Now 
repeat this procedure with the bias potentiometer 
VR4 to find its optimum position. 

Now check the setting of the bias rejector. 
Using a germanium diode in series with a 1mA 
meter at the "live" end of the head drive transfor- 

mer, set the core of LI for minimum reading, 
(Resistance in series with the meter may be needed 
if the setting is badly out.) Incidentally, an open 
circuit bias coil on this recorder causes heavy 
treble boosting and should be suspected if all 
recording sounds too shrill. If there is consider- 
able noise on replay with no tape and the volume 
control full up, the first transistor is noisy, and 
should be replaced by a low -noise type such as 
the AC107. Frequently in these recorders, the 
second transistor is the culprit for noise; it pays 
in this case to put the first transistor in place 
of the second and use a low -noise type in the first 
position. 

With the modifications described, the Metro- 
politan makes a transistorised tape recorder of 
outstanding versatility. The output is quite 
adequate for use in a small hall. and the separate 
amplifier facility is very useful, especially for 
public address work. Spares, however, are in 
short supply, and the following references may be 
useful. 
All parts (Trade only-order through a dealer). 

Tape Recorder Maintenance Ltd. 
323 Kennington Road, 
London, S.E.11. 

Motors. Idlers, Pinch Wheels, Heads. 
Manor Supplies, 
64 Golder Manor Drive, 
London. N.W.l1. 

Other Types of Motor. 
H. Franks, 
58-60 New Oxford Street, 
London, W.I. 
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E ALWAYS AHEAD 
SINCLAIR DESIGN 

The world's 
smallest radio 
No transistor set has ever yet 
compared in its class with the 
Micro -6 for size, power, per- 
formance and design. Every- 
thing except the lightweight 
ear piece is contained within 
the smart minute white, gold 
and black case which weighs 
under one ounce complete. 
Quality of reproduction is so 
outstandingly good that you 
will derive enormous pleasure 
from this fantastic set. Order 
your Micro -6 now. See why it 
cannot be too highly recom- 
mended to build and to use. 
You can easily have it working 
in an evening! 

Weighs 
42oz. 
MICRO FM and Z.12 
See pages following 

t 
The world's most 
advanced audio amplifier 
Size 8:'x x Output 20 watts 

SINCLAIR 
MICRO 

6 

I4/5' X 13/10 

PLAYS ANYWHERE 

COMPLETELY 
SELF-CONTAINED 

EASY TO BUILD 

AMAZING CIRCUITRY 
The six -stage circuit uses, three special 
transistors to provide two stages of R.F. 
amplification with double diode detector and 
high gain 3 -stage A.F. amplifier. A.G.C. 
counteracts fading from distant stations; 
bandspread brings in Luxembourg like a 
local station. Plugging in earpiece switches 
set ON. Tunes over medium waveband by 
vernier -type dial. Two self-contained batteries 
give about 70 hours working life. 

Complete kit of parts inc. 596 special earpiece and 
instructions 

MALLORY MERCURY CELL TYPE ZM.312 
(2 required) each I/lad. 
Pack of six 10/6d. 

The only audio amplifier in the world to use Pulse Width Modulation which, 
with circuitry developed specially by Sinclair gives power and quality years 
ahead of anything in its class. You can feed any signal source into the X-20- 
modern high quality pick-up, radio tuner, electric guitar, car radio, microphone, 
tape, etc. The X-20 manual shows a number of circuits by which inputs can be 
matched to the integrated pre -amplifier of the X-20 both in mono and stereo. 
When you have built this 12 -transistor amplifier you use it in the same way 
as any other top quality hi-fi unit except that it is smaller, costs less and behaves 
perfectly. COMPLETE KIT 

OF PARTS COSTS 
20 WATTS B.2S.S. OUTPUT INTO 7.5 ohms 

20-20,000 a/e±ldB 
Contant square wave amplitude 
95% conversion efficiency st output 

Input sensitivitf-1=V into 51E ohms 

Power requirements -38V La. at 700mA 

£7.19.6 
Bested 

lt and £9.19.6 tMains 
power £4.19.6 Un 

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR 

SINCLAIR RADIONICS LTD., COMBERTON, 
CAMBRIDGE Telephone: COMBERTON 682 
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¿BPJL/A#T#EH'T#iVER 

ASA TUNER 
FO12.YO1.12 HI-FI 

(spae-Gs=49e 

The world's first 
pocket-size FM 

Tuner/Receiver 
The SINCLAIR MICRO FM is a high quality FM tuner designed 
for use with hi -fl amplifier or tape recorder and independently as a 
self-contained pocket FM receiver for personal listening. Barely 
half the size of a packet of 20 cigarettes, the Micro FM is a fully- 
fledged 7 transistor 2 diode superhet circuit with unique and original 
design features to ensure fantastically good standards of perform- 
ance. Pulse counting detection ensures better linearity than 
conventional detection methods, and therefore better audio quality. 
Powerful A.F.C. which locks on to the station tuned in, together 
with unusually good sensitivity make tuning easy and the set's own 
telescopic aerial suffices almost everywhere. In styling, this is the most 
elegant, most professional looking design in miniaturised equipment ever made 
available to constructors, and is one you will be very proud to possess. YET 

ö WITH ALL THESE WONDERFUL FEATURES, THE SINCLAIR 
MICRO F.M. COSTS POUNDS LESS AND MEANS THAT 
ANYONE CAN AFFORD AND ENJOY THE ADVANTAGES 
OF FM RADIO NOW. 

SINCLAIR MICRO FM 
7 TRANSISTOR SUPERHET FM TUNER/RECEIVER 

* SIZE 2fr 2 -r x 11-1' e ;" * PULSE COUNTING 
*TUNES FROM 88.108 Mc/s. DETECTION * A.F.C. FOR EASY TUNING * EXCEPTIONALLY ELEGANT * NO ALIGNMENT NEEDED APPEARANCE 

BRIEF TECHNICAL DESCRIPTION 
THE SINCLAIR MICRO PM la a seven transactor two FM 
superhet. The low I.P. dispenses with the need for alignment. 
A three stage I.F. amplifier limits the signal to produce t. .qufr 
wave of constant voltage which is fed into the pulse counting ,lis- 
criminator. This converts the square wave formation into uniform 
pulses. the average output from which is directly proportional fo 
the signal frequency, so that the original modulation is reproduced 
oxectly. After equalisation, the signal is fed to the audio output 
socket for nee as a tuner and also to the receiver', own audio 
amplifying stage for use as an independent self-contained receiver. 
A.F.C. 'locks" on each station automatically. TAE OINCLAIlt 
MICRO FM Is completely self-contained within :, rat black 
plastic case faced by an elegantly designed front panel ei brn,hc: 
and polished aluminium with spun aluminium tuning dial to mat.h. 
The tuning scale is marked in Mole. When built the Micro FM 
performs as well as any other good tuner. 

THE COMPLETE KIT OF PARTS for 
CO A SELF.* 

i 
buildingensthe SINCLAIRtransistors, MICRO FM 

F.MI ' CONTAINED 1 extending aerial, 7 case, tuning 
dial, aluminium front panel, lightweight 
earpiece, plugs and sockets and instructions 
costs only 

OW he de 
14114 `r 3 Full service facilities available to all Sinclair customers 

'illiirigrillig SINCLAIR RADIONICS LTD. 
COMBERTON, CAMBRIDGE COMBERTON 

* Operates from 9v. self- 
contained standard battery 

* Consumption 5mA 

* Audio response -10-20,000 
±IdB 

* A GUARANTEED 
SINCLAIR DESIGN 
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Fantastic power 
and quality 
The Sinclair Z.I2 is a universally flexible amplifier, 
exceptionally powerful, fantastically small. It comes 
to you ready built, and is very easy to instal and use. 
The Z.I2 can be incorporated into any high quality hi-fi 
system. Its small size and high efficiency make it 
equally useful for a guitar, for car radio, P.A. system 
or any other application where high quality is the first 
requirement. The Z.12 incorporates its own pre- 
amplifier to which you add the tone and volume control 
system of your choice as shown in the Z.I2 manual 
supplied with the amplifier. The size, the performance, 
and the price of the Sinclair Z.12 al! favour the con- 
structor who wants the best in modern transistor 
equipment; in fact, the Z.I2 is unbeatable in every way 
and is today's finest buy in top grade high fidelity. 
USE IT FOR 
H i -fi 
Radio 
Car Radio 
Guitar, etc. 

GUARANTEE 
Should you not be completely 
eatieaed with your purchase when 
you receive it from us, your money 
will be refunded in full and at once 
without question. Please quote 
PW.166 should you prefer to write 
your order Instead of cutting out 
this coupon. 

THE SMALLEST AND 
MOST POWERFUL AMPLIFIER 

EVER 

TECHNICAL DETAILS 
High ddel,ly amploiet with pre-auup and ultrb 
linear class B output. Bight special HP transistors 
are used in original circuitry to achieve laboratory 
standards of pertormance. Generous negat ivy 
feedback ensures extra good quality. 

FREQUENCY RESPONSE -15 to 10.000 r/e f 11 li 
OUTPUT -12 watts RMS continuous sine wave 
t24 watts peaks 15 watte EMS muet,' power 
(30 watts) peak 
OUTPUT IMPEDANCE-suitable for 3 7.5 and 
15 ohms speakers. Two 3 ohm speakers may be 
used in parallel h required. 
INPUT-2mV into 2K ohms 
SIGNAL to NOISE RATIO-better than 60dB 
QUIESCENT CURRENT CONSUMPTION-15me 
POWER REQUIREMENT -8 to 20V 
WEAL for operating from a 9 or 12V battery. 

3" ga 
X 4 

Weighs 3 ozs. 
12 watts R.M.S. 

Supplied ready built, tested and 
guaranteed, complete with Z.12 
Manual. 

89/b 
SINCLAIR PX-I Power Supply Unit (2.14.0 P 

GUARANTEE ORDER FORM 
To SINCLAIR RADI ON ICS LTD. 

COMBERTON, CAMBRIDGE 
Please send me 

for which I enclose Cash/Cheque/Money Order 

value f d 

NAME 

ADDREciI 

SEND COUPON WITHOUT DELAY PW266 
_g 
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TAPE RECORDERS, RECEIVERS & COMPONENTS 
RA'F13'.: 7/3 'per line or part 

TAPES, ETC. thereof, average live stords to line, (continued) 
minimum 2 lines. Box NO. I/- extra. 
Advert i sent ents must. be prepaid 
and addressed to Advertisement 
Manager, "l'rael teal Wireless," 
'Power (louse, Southampton Street, 
London W.C.2. 

TAPE TO DISC - New High-level 
Cutters, 45 r.p.m., 21/-, S.A.E. leaflet. 
DERRY, 62 Hest Bank Lane. Lea - 
caster. 

SOUND RECORDINGS 

A UNIQUE TAPE BUY! Top brand 
7in., 2,400ft., 25/; 5tin., 1.200ft., 15/-; 
P. & p. 1 at 2/-, 2 at 2/9, 3-6 at 3/6. 
Bargains in all sizes. S.a.e. for list 
E C. KIN'GSLEY & Co Ltd., 93 Tot- 
tenha¢n Court Road, London, W.I. 
EUSton 8500. 

RECEIVERS & COMPONENTS 

RESISTORS, LAB. MIXED' 4/. per 
100, postage 6d.. 500 or more post 
free. C.W.O. Madl Order C ae. - 203 
Long Lana F1nc9Ley, Ni 

A.I. POST FREE BARGAINS 
Stock clearance of reclaimed values 
BIC 
211141 
EB91 
EBF80 
ECC82 
ECF80 
ECL80 
EF42 
EF80 
EFES 
EL42 
KT330 
KTBg 
L63 
N37 
Nan 
PC705 

9/ PCL82 
1/9 PC1,83 
0d. PRN48 
8/8 PL33 
8/8 PL82 
4/- PL83 
i/8 PY31 
9/9 PY32 
0d. PY80 
418 PY81 
4/8 PY82 
2/3 PZ3g 
8/8 T41 
1/8 U31 
I/ U281 

U3211 

41- 
3/8 
1/0 
8/8 
8/- 
2/- 
1/8 
8/9 
1/8 
1/9 
1/6 
1/9 
4/6 
8/8 
8/9 
8/6 

UF4k 1/B 10C1 71- 
UCH4k 6/- 1002 8/9 
ULM{ 6/61OP13 8/9 
Z63 
Z68 8%8- 

10P14 8/9 

6F1 1/- Pÿ 
63.13 E/920L1 
6F14 E/9 
6F15 a/ -20P1 
6%20 8/820P3 
6L7 8/990F6 
SL18 8/- 
6L19 12/6 
6LD20 4/3 
6P26 2/B 

19 
4/8 
8/9 
2/6 
8/- 
8/6 

30FL1 8/9 
30PL1 8/9 
30P12 8/9 
185BT 7/6 
KTW63 2/- 

81 8(301* 8/9 %TZ63 8/0 
M7ee 10 -Orr. NCL80 12/- doe PCF80 18/- dom 
=101 &Ado& ?Yak 12/ -doe. F1,83 18/ -doe 

A.I. RADIO COMPONENTS 
N The Berou)Ib. Canesrbtrjti East 

I!®ATHKITIS - can now be MUM in 
London and purchased on easy 
terms. Free brochure. DIRMOT TV 
R1IR4.AOHMENT'B LTD., Dept. IPW7/9, 
la BIS Wed Norwood. 

VALVE TESTER I-177 
Laced Belea.. of Luis wonderfully made American 
Valve Teeter, using a wall sealed meter Reading 
(Bed) Replace (Green) Good, Miro 0-3000, 0-6000, 
0-16000 mlaohms for the measurement of Mutual 
Oondoetance of V.lvee, Noise Teat, Ose Test, 
. Top cap lead for the use of Testing Transmitter 
Valves with anode Top Cape, Teat for Cathode Ray 
Indicator Valve. LT Voltages 1.1, 1.5, 2. 2.5, 3, 
4.3, 5, 6.3, 7.6, 10, 12.0, 25, 35, 60, 75, 117. volta 
In math case 05' a 154' x 84' with carrying handle, 
Wawa, IMructioa Book and Valve data. In very 
good coder 81810.0 pod 7/0. The unit hoe . Supply 
Vanta et 111M. A.O. Therefore aa Awl. ern. 
boar le aealesd. W. goo eoppb' M 1 . 

JORWI RADIO 
M8 M 121111d cowl. DdráladlR igatd 

RECEIVERS & COMPONENTS 
(continued) 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service, 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
GIPsy Hill 6166. 126 Hamilton Road, 
West Norwood, S.E.27. 

TRANSMITTER RECEIVER 
13 valves, 2wavebands 2.8 

Mc/s. (150-37 metres) R.T. 
and C.W. operation. Com- 

plete with low -drain 12v. 
D.C. power unit, head- 

set, microphone. Fully 
tested. 

£9.10.0 
Carr. 30/-. 

MARCONI CANADIAN RECEIVER No. 52 
,.. Shipping 

Amateur. 
A Broad- 
cast- Mag- 
nificent 10 - 
valve re- 
ceiver in 
three swit- 
ched wave- 
bands cov- 
ering 1.75- 
16 Mc/e 
(19 - 170 
metre.). pine 3 
valve cry- 
stal cali- 

brator employing dual crystal to provide marker 
check at 10-100.1000 kc/s. One RE and two IF 
stages. Other refinements: valve, HT, and Signal 
check meter. Internal 3m, speaker and two H/ 
Phone outputa with switched control. RF -AF 
Gain, Noise Limiter. Filter, BFO, Heterodyne pitch 
control. Wide and Narrow Bandwidth Man or 
ANC on CW & RT. Fast and Slow tuning with lock. 
Additional 000 Tuning (plus & minus). Power 
requirements HT 160v. 60mA: LT 12v. 10 amps. 
else 15 z 14 z 12in. Fully tested and working 
ONLY 99.19.6. Carr. 15/6 or complete with Power 
.apply unit suitable for 115/230v. AC mains 912.19.6. 
Carr. 20/.. 
No. 62 GROUND -STATION comprising Receiver. 
Transmitter and 12v. D.C. Power Unit. 827.10.0. 
Carr. £2.10.0. (Mainland only). 
TELESCOPIC AERIAL MASTS. Tubular steel 
copperised, ,pray finish, ring cam locking on each 
section provides for full or any height required. 
Suitable all fixings and base locations. Bottom 
motion 11ím diameter. 201t. (4 section) Closed 5ft. 
gin. Weight 161b. 55/.. Carr. 5/ 34ft. (6 section) 
Closed 6ft 61a Weight 20íb. 75/- Carr. 5/ - 
Further height by adding 3-4ft. Whip aectllone 18/6 
Carr. 4/-. Special price for quantities. 
ROTARY TRANSFORMER. 12v. D.C. Input, 250v. 
D.C. output at 126 mA. See 34 z 6}I2. Brand new 
17/6. P. & P. 5/-. 

R.F. ANTENNA TUNER (A.T.U.) Calibrated male, 
Ideal 160/80/40 metres Limited number only. 
Brand new with Instruction.. 17/8. P. & P. 7/6. 
Complete ad of other bargain 1/-. B.A.Y. all 
enquiries. 

A. J. THOMPSON (Dept P.W.) 
"RILING LODGE^ 

BDDIOOTL HITCHffi. HEIM 
/Motet CODICOTI 040 

TV CHASSIS, 110 with v:h.f., store 
soiled. £5 including carriage. NEW 
19ín. TUBES with small spot burns 
£4 including carriage. C.W.O. TRURO 
VALVE SUPPLY LTD., Carclew St.. 
Truro, Cornwall. 

TRANSISTORS, UNMARKED, UN. 
TESTED, 40 for 10/-, p. and p. 1/-. 
4 packets post free. Relays, thousands 
of types, special catalogue free. 
General catalogue of Mechanical and 
Electrical Gear, Tools. etc. (5,000 
items), free. K. R. WHISTON (Dept. 
PRW). New Mills, Stockport. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluokiey, Ashford, Kent. 

R & R RADIO & T V SERVICE 
Dept. P.W. 

MARKET STREET, BACUP, LARC{. 
Telephone 465 

SALVAGE VALVES Tested before despatch 

6F13 4/8 U329 5/- PL36 6/- 20P4 6/6 
6L18 4/8 10P14 5/- PL82 8/6 SOP16 5/- 
F.F80 1/8 20P5 6/8 U801 7/8 PCC844/- 
ECC82 3/- 30P 7/- 10F1 1/6 PY81 8/6 
ECL80 3/6 6F15 5/- 20E2 5/8 U301 6/- 
30F5 5/- EB91 1/- 30FL1 5/- 10P13 5/6 
PL38 6/- EF85 5/- PY32 8/- 20D1 E/- 
PCP60 4/- 6/30L2 4/- 6U40T 5/- 30P12 5/- 
P1,81 6/- 20P3 8/- 6F1 2/6 PY88 5/- 
PZ30 5/- 3OPL1 4/- EY86 4/ - 
Speakers, Ea -TV. Pin round 6 x 43a., 8/6; Ea. 
round, 8/-; post 2/-. 
Line Output Transformer§ available. State met 
model No. 
Turret Tuners. 8/-, poet 2/-. 
Sean Coils, eta Quote eel model No. with a0 en- 
quiries 
subject todsatisfsrtlow 

prompt 
moneyrerefunded. 

goodsply. All 

GIVE AWAY PRICES. Highest 
quality. Transistors: AF117, 0045. 
3/8 each; 0071, 0072, 0081M, 3/- 
each RTC/BY100 (500mA) Rectifiers, 
6/- each. Earpieces (3.5mm Plugs), 
Low -Z Magnetic, 3/6 each; Hi -Z 
Crystal, 5/ each. Postage 6d. per 
item. 3 or more post free. Acos-40 
Dealt Microphones, 15/. each. Acos- 
45 Hand Microphones, 17/8 each; 
postage 1/- extra. Etch your own 
Printed Circuits, P -C Board, Kit of 
Chemicals and full instructions, 19/6, 
postage 2/-. Laminated Copper 
Board (71n. z 6in.) 3/- each, post free 

Pull range of other components. 
Regret no lists. S.A.E. all enquiries. 
C.W.O. only. -J. AND J. RADIO, 38 
Bexley Terrace, Leeds 8, 

III 6 TRANSISTOR PRINTED CIRCUIT RADIO I 

t à ,;tt 

Components for the above as follows: - 
6 transistor printed circuit 1/9. 24n. speaker 
8/8. Ferrite block 1/-. Edge volume control 
D.P.5K. 1/8, T.F. and Osc, coils (set of 4) 6/6 
set. Slide switch D.P.D.T. 1/-. Ganged con- 
denser 5/-, P.P output transformer 7/6. 
Delver transformer 7/8. Circuit 1/8. 

All the above made specially and 
ready for assembly. Any Item 
supplied separately. Add 1/6 

1'. & P. when order lese than 10/-. 
CLEVSLEYS ELECTRICAL ENGINEERING CO, 

Cleveleye, Nr. Blackpool 

3716 
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V.H.F. Panoramic Adaptor ALA 
This is a 30 Mc/s 1/P Pan Map that will display signals 5 Mc/s either side of 30 Mc/s. 
Uses 13 valves and C.R.T. 3 BPI. Power I/P 
is 115v 400 c/s if an external P.U. is to be used the power requirements are +300 at 70ma- 
1Kv at gnu; and 6.3 twice. Controls focus, brill, X & Y shift, gain, centre freq. and width. These will work with any Rx or Convertor with an 1.F freq. of 30 Mc/s. 1n 
good condition with cira and moda. etc. 
Price 28.0.0 plus 7/6 carr. 

Small Blower Motors 
1/P 115v 50 c/s. 22 watts, 3000 R.P.M. outlet 2i' x li', inlet 14' dia. Overall length sr. black crackle finish,. Brand new and boxed. 
Price 25/- plus 3/- post. 
230/110 Auto Tra. 9/6 post paid. 

P.U. Type 311 
I/P 200/250v 50 cis 0/Pa +300 at 250 ma, -130 at 40 ma and 12v D.C. smoothed at 4 amps. 
The O/Ps are all fused and can be switched remotely by relays in the P.U. Complete in case with tire. in good condition. 
Prioe 25.10.0 plus £1 Darr. 

Meters 566 U.A. 
Scaled 0 to 5 Marconi single bole fixing 
type, 25' O.S.D. 90 ohms Into res. 
Price 15/- plue 1/6 post. 

Monitor Unit AN/GRD 
This comprises a Scope. Bearing Ind. and A.F. Monitor. The scope uses C.B.T. 2 BPI and valves 6AU6 x 2, 6AL5, 12AU7 x 2, 6AW6x2. OA!, 2D21, 12AX7. 5Y3 z 2, also 3' speaker, 
380' Bear. Ind. 44' dia. Controls focus. brill.. X & Y shift, Sync, Gain, amp. Power I/P is 115v 50 c/s. 19' rack unit with outer clove In good condition with Gire. disarm/ - 
Price 25.10.0 Pits 12/6 OUT. 

Selenium Rectifiers 
B.W. type I/P 300v, 0/P 100 ma with mounting brackets. New and boxed. 
Price a/6 plus 1/- post or 4 for 10/- Rost Raid. 
Chassis with cover 
Size front 11 x 8 x 14' deep, with 4 Ind lampe 8v. 3 relays 24v 4P c/o 25 ohm pot etc. Alu- minium construction finished In black crackle. Brand new. 
Price E6)6 Pine 5/6 poet. 

Test Set type 6B 
This is a battery operated, crystal control- led signal generator covering the band 100 to 125 Mc/s with modulation, there is also 1 Ma Meter 24 Fl Rd. 3 gang 30 Pf tuning tond. dial lampe, yaz swt., 2 section aerial, etc. Complete In case size 14' z 8' z 12' with front cover. Brand new and boxed. 
Price 85/- plus 10/- cart. 

Ind. Unit CRT 100 
This is a twin tube radar display unit with C.R.T.a CV2184 24', CV2286 84' and valves EF91 x 8, EB91 x 5, 12ÁT7 x 6, CV261 z 2, 6CH6t 12AU7, CV2179, 6F33. Meter edgewise reading type 0 to 2000 yds 1 Ma 24' linear scale, also 7 relays, 20 pots, 3' Magnifier on 2V C.R.T. large number 01 small parts. Complete with outer cover in good con- dition In transit case. 
Price 28.17.6 plus 12/6 carr. 

Mains Transformers 
Pria 230v 50 c/s Secs. 250-0-250 at 120 Ma, 6.3v at 3a and 6.3v at la twice. 
Price 25/- plus 5/- post. Pria 200.r260v 50 c/s Secs. 426-0-425 at 150 Ma, 5v 3a, 8.3v C.T. 4a. 
Price 35/- plus 6/6 post. 
Pria 200/250v 50 c/s Secs. 500-0-500 at 120 Ma, 
4v 3.5a, 4v 2.5a, 6.3v 300 ma, Price 17/6 plus 5/6 post. 
Smoothing choke 12 Henry. 150 Ma, will match above transformers. 
Price 10/6 plus 4/6 post. 
The above Trans and Choke are all brand new potted types made by Wooden & Part- ridge Trans. 

B. SLATER 
34 Lifford Street, 

Sheffield 9 

RECEIVERS & COMPONENTS 
(continued) 

"EXPERIMENTAL" 

PRINTED CIRCUIT KIT 
Contents 

di 2 Copper Laminate Boards 41 x 2V. (2) Resist. (3) Etchant.(4) Resist Solvent. 
(5) Cleanser/Degreaser. 
(6t 16 -page illustrated booklet. 

"PRINTED CIRCUITS FOR 
AMATEURS" 

containing full etching instructions, Also 
rtEssential niDeignDatanth 

d 
every kit 

Deta s of easy -to -build, tranalstorised 24 SUGGESTED PROJECTS which you can build on a P.C. chassis made from this kit using your own components. oyl P.C.AsemblDrawiingstographs. 

Many recently developed very efficient designs 
youprobably haven't heard of yet, Inclu ..4 Crystal Sets. Carrier PowerConversion Receiver. Matchbox Photocell Radio. Solar Battery L/S Radio. Pocket LIS Double Reflex. Triple Reflex with self-adjusting regenerat1on. Practical ndm micro -miniature radios Just released. Postage -Stamp Radio 1.62' z .95' z .25'. Wrist -Watch Radio 1.15' z .80' z .55'. Ring Radio .70' x .70' z .55'. 2 Intercoms. 

4 Amplifiers. Photoelectric Alarms. Light -controlled Robot. Human Body 
RadiatiMachine. 

Man/Womann Discriminator Transistor Tester and many more.... 
(8) Attractive case 44' z 24' for a 
apoocket Transistor Radio, Crystal Bet 
(9) Miniature Radio Dial MW/LW. 
(10) Miniature Radio Dial SW/MW/LW Price 7/6 Post. and Packing 1/ - Extra copper laminate available. 

"YORK ELECTRICS" 
181a, York Road, 
London, S.W.11 

Send 8.4.12. for full details 

CANADIAN MARCONI 52 RECEIVERS 
as per previous adverts. 210.10.0. Carriage Paid. Handbooks 5/-. Leaflet S.A.E. LOUDSPEAKERS 10in. 3 ohm m wood case. Case soiled, 600 ohm Line Transform- er. 25/- carriage paid. 
TELEPHONE SETS Headset with micro- phone. two sets make good telephone, no batteries needed. 10/- each or 17/8 pair, post paid. 
RELAYS 100 volts D.C. Coll, SIP 5 amp contacts, normally closed, Si- post paid. POCKET WATCHES Ex -Government 15 Jewel. Swiss movements. 50/- pigs Reg'd post 2/6. 
(Carriage charges apply to England and Wales 
only) 

Trlr s,b n no, orthine =1047 

40/42 PORTLAND 
ROAD:WORTHING 

FOR SALE 

FOR SALE 
(continued) 

ARMATURE REWINDS. Hoover 
Junior Exchange Service. Models 375/ 
119,1224 32/6 inc. post. Fields 157-. 
Send for lists. JERVIS AND TONGE 
LTD., Ringwood Road, BrimIngton, 
Chesterfield, Derbys. Tel, Chest. 75267. 

MORSE EASY ! 

The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum. 

One student. aged 20, took only 13 
DAYS, and another, aged 71, took 
only C W3'F71 R to Obtain a G.P.O. 
Pass Certificate. If you wish to read 
Morse easily and naturally please 
enclose 8d. In stamps or two inter- 
national reply coupons for full 
explanatory booklet 
To 06CH8, 46 08 EN LANs', PUBLIC, 511F BEY 

FIVE -TON FACTORY CLEARANCE: 
Radio. TV Electrical Components in 
mixed parcels. Example: 221b. mixed 
parcel £1, pap. 7/6. Speakers, grilles, 
valves, bases, 11.11. covers, condensers, 
etc. Hundred other items. S.A.E. list 
and postal orders to P. NEWTON, 
16 Shalcross Crescent, Hatfield, Berta. 

SPECIAL OFFER 

I watt S.T.C. 300 incls N.P.N. 
Silicon Planer, 100% Transistors 
limited stocks. LI for 6. 

3- each. 0C44, CC45, OC70, 
0071, 0081, 00810, 0C2C04 
GETI6, GET20. 

44 each, AF I 14, AF I I5, APlttih 
AF117, 0C170, OCI71. 

51- each. OC 139, OC I40, GET7, 
GET8, GET9, XCI4I, ßYo0. 
OA2I I. 

SUN SOLAR CELL KITS 
24 page Booklet on Experiments 
inc. 4 Sun Solar Cells III- set. 

G.P.O. DIAL TELEPHONES 
201- each. 3Sr- pair. 

Send 6d. for full lists: -- 
Inc., S.C.R., Zeners. 

CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

YUKAti1 s.F- WW1. 
GET THIS AIR DRYING 

HAMMER FINISH NOW 
6o Protauimal ... the TUmAN aeroerl wavl 

t. A' .iaykit costa,,. le ozv. Ilse quality durable easy inetast spray. 
N. -1 r, c, l,ok oc rc,luirrd. Available in Grey, Blue. Gold, Bronx at 14/11 at our 

nn 
t'r or 15/11. cartt paid. per numb -button eel/epray can. SPECIAL OFFER: 

1 van plue optional trau.ieratle anapon trigger handle (value 6/-) for 19/Ili plana, creel, cheque or P.O. for total amount to: 
('buire ' 11) ,l -.pea. main colours and primer (Motor car quality) alno available. 
YUKAN Dept. P.W./I 307a Edgware Rd., London, W.2. (defied Thu'. u rnoea. 

open a1 day Oatmeal) 
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FOR SALE 
(continued) 

SPECIAL OFFER 
GEVAERT TAPE. New, Boxed, 51, 
600ft. with Stop and Leader Tapes, 9/ - 
or 8 for 50/-. 
GRUNDIG MAI 2 Transistor Pre -amps 
for Tape Monitoring or Microphone 
Boosters, 57/6. 

LIST PRICE 4 GNS. 
LEE ELECTRONICS 

400 Edgware Road, Paddington 5521 
Send tor Free LTets details of above 

24 ELECTRICPOWER 
from 12 Ton CAR BATTERY 

Om AMMRICAN DYNAMOTOR UNIT 
input l2.. output 200,250. a1 150 li 220,0110 

Pellen for TELEVISION. POWER TOOLS and all 

uoiRESEl OC/DC 115511ICA5 EOUIPME0T.liEW 

mredelal reS011e. Pries ONLY/11.2c/del ivery 

Seed sbmped eortlop0 lot lull IIIMireled details 

Dept SCnNTIIIC POODUCIS.CLEYELETI,WIC 

w 

IIAMMER I' 1'Iì 
IfAiM= PATTERN BRUSH PAINT FOR 

PANELS AND BOXES 
* SHE PATTERN IS IN THE TIN * 

ALL YOU DO IS BRUSH IT ONO 

Mos. ten 8/8 t gallon SS/- 

1 
pint 7/8 1 gallon WM 
pint 151- (cant by road) 

Oheriog.: Orden am to 61-. Sd.; os. W 10/- 1/9; 
ever 10/-. 2/9. 
Metre: Blue, Silver or Metallic Block. 

Return of post service, Mon. to Fri 
Prom your component shop or direct from the 
memu}acturer: 

PINNIOAN SPECIALITY PAINTS (PW) 
lasktq Square, Stookefield, Northomberlad 

Phone: Stookelield 2180 

SITUATIONS VACANT 

SITUATIONS VACANT 
(continued) 

RADIO TECHNICIAN with a sound 
knowledge of at least three of the 
following types of equipment is 
required immediately for Meteorologi- 
cal Office Ocean Weather Ships' 

Singúe Side -Band Transmitter, Radar 
(Navigational), Radar Height Find- 
ing, Echo Sounders and Radio Recei- 
vers, Automatic D.F., V.H.F., and 
M.F. Low Voltage Servo Recorders, 
Digital Telemetering Equipment. 

Salary scale £678-£1,104 per 
annuen according to age, plus £120 
per annum overtime allowance. Frey 
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 

RADIO AND TV Exam. and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.LR.E., City and 
Guilds Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 
A FULL-TIME TECHNICAL EXPERI- 
ENCED SALESMAN required for 
Retail Sales. Write, giving full 
details of age, previous experience 
and salary required, to the Manager, 
HENRY'S RADIO LTD., 38 Edgware 
Road, London, W.2. 
TV AND RADIO: A.M.I.E.R.E., City 
and Guilds, R.T.E.B. Cert., etc., on 
"Satisfaction or refund of fee" 
terms. Thousands of passes. For 
details of Exams. and Home -training 
Courses (including practical appara- 
tus) in all branches of Radio, TV 
and Electronics write for 156,page 
handbook - FREE. B.I.E.T. (Dept. 
1/37K) 90 Wright's Lane, London, 
W.a. 

SITUATIONS VACANT 
(continued) 

A.M.I.Mech.E., A.MS.E.R.E., City and 
Guilds, G.C.E., etc. Become a Tech- 
nician or Technologist for high pay 
and security. Thousands of passes. 
For details of Exams. and Courses in 
all branches of Engineering, Building, 
Electronics, etc., write for 156 -page 
handbook-FREE. B.I.E.T. (Dept. 
169K) London, W.B. 

ELECTRONIC ENGINEERS required 
for maintenance and fault-finding on 
photo -typesetting equipment. Instruc- 
tion courses can be arranged for 
suitable applicants. H.M. Forces 
experience of Radar or Pulse Circuitry 
would qualify for further training. 
Excellent pay and conditions of 
employment plus expanding oppor- 
tunities inprogressive printing group. 
Please write to Works Engineer, 
SOUTHWARK OFFSET LIMITED, 25 
Lavington Street, London, S.E.1. 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV, 1925-1965. Prices from 
1/- with free fault-finding guide. 
S.A.E. Inquiries. Catalogue of 6.000 
models 1/6. Valves, modern and 
obsolete, Radio/TV Books. S.A.E. 
lists. HAMILTON RADIO, Western 
Road, St. Leonards. Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 4/-, post paid. VEST AND 
EMERY, 17 Hallgarth St., Durham. 

SERVICE SHEETS, Radio, TV, 5,000 
models. List 1/, S.A.E. Inquiries. 
TELsRsAY, Ll Maudlland Bank, Preston. 

(Continued on next page) 

BMEWS 
ELECTRONIC 
TECHNICIANS 

Vacancies exist for technicians in the electronic 
maintenance shop and test equipment labora- 
tory at the Ballistic Missile Early Warning 
System establishment at Fylingdales in York- 
shire. 

Applicants should have obtained considerable 
experience in the repair and maintenance of 
radar and wireless equipment. A special 
consideration will be given to applicants 
experienced in the repair and calibration of 
electronic test equipment. 

Whilst academic qualifications are desirable, 

military service training to RAF radar/wireless 
fitter standard is acceptable. 
These are monthly staff appointments carrying 
attractive salaries. Rotating shift work is 
involved for which generous shift allowances 
and overtime are paid. 
Fringe benefits include 3 weeks holiday, 
contributory Pension and free Life Assurance 
Schemes with assistance towards removal, 
relocation and initial subsistence expenses. 
For further information please send brief 
details of your qualifications, experience and 
present salary to: 

D. J. Symon, Personnel Department, 

RCA GREAT BRITAIN LIMITED, 
Fylingdales, Pickering. Yorkshire. 
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SERVICE SHEETS 
(continued) 

PRACTICAL 

SERVICE SHEETS 175,000) 4/- each. Callers welcome. Always open. 5 
South Street, Oakenshaw, Bradford. 

SERVICE SHEETS 
41- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Record- 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require please complete the at- 
tached coupon. 
From: 

Name: 

Address: 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 
following: 
Make: 

Model No Radio/TV 
Make: 

Model No Radio/TV 
Make: 

Model No Radio/TV 
I also require list of Service Sheets 

at 116. 
(please delete items not applicable) 

1 enclose remittance of 
MAIL ORDERS ONLY Feb. PW 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
18 set Instruction Handbook, 3/6, pip Cd. 
1155 Instruction Handbook 3/6, p/p 6d. 
H.R.O. Instruction Handbook 3/8, p/p dd. 
38 set Imtruotion Handbook, 3/6, p/p 65. 
48 wet walkie talkie Circuit & Notes 3/6. p/p 6d. 
88 net walkie talkie Instruction Handbook, 4/8. 
pip rd. Frequency Meter BC221 Instruction 
Handbook 3/8 p/p cd. Wavemeter Class D 
Handbook Mk. I, D and ID, 3/6, p/p öd. 18 set 
Circuit Details & Rotes, 3/8. p/p 6d. A.R. 88D 
Instruction Handbook. 19/-, p/p 1/8. R.107 
Instruction Handbook, 4/6, p/p 8d. R1118/A 
Circuit Diagram & Details, 1/9. p/D &l. R1224/A 
Circuit Diagram & Details, 1/6, p/p M. R1355 
Circuit Dagram & Details, 1/6, p/p 6d. RF Unit/ 
24 Circuit Diagram & Details, 1/6, p/p bd. 
RF unit 25 Circuit Diagram & Details, 1/6, pip 
6d. RF Unit 28 Circuit Diagram & Details, 1/6. 
p/p Cd. Amplifier A1134 Circuit Diagram & 
Details. 1/9, p/p rd. Resistor Colour Code 
Indicators. Indicates the value of a resistor at a glame. Price 1/6 p/p ed. All mall ordere to: 
Instructional Handbook Supplies (PW) 

Talbot House. 28 Talbot Gardena 
Roandbay Leeds. 8 

EDUCATIONAL 
CITY AND GUILDS (Electrical, etc.) 
on " Satisfaction 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 156 -page handbook - 
FREE B I.E.T. (Dept. 16ßK), 29 
Wright's Lane, London, WA. 
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EDUCATIONAL 
¡continued/ 

RADIO OFFICERS' training courses. 
Write Principal, Newport and Mon- 
mouthshire College of Technology. 
RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent (successes provide 
additional trainee vacancies during 
1966. Grants available. Day and 
boarding students. Stamp for 
prospectus. WIRELIIISS COLLEGE, 
Colwyn Bay. 

TRAIN FOR SUCCESS 
'WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
flow ICS can help you in your career. 

DEPTICS. 541 PARKGATE ROAD, 
LONDON, S.W. I1. 

METAL WORK 
METAL WORK: All types cabinets, 
chassis racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

WANTED 
WE BUY New Valves, Second-hand 
Cameras, Binoculars. Projectors, 
Amplifiers, Records, Car and Tran- 
sistor Radios. Components, etc. Send 
s.a e. to EDDY's INottm.l LTD., 116 
Alfreton Read, Nottingham. 

WE BUY New Valves for cash, large 
or small quantities. old types or the 
latest. Send details Quotations 
by return. WALTON'S WIRELF-SS 
STORES. 15 Church Street, Wolver- 
hampton 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

URGENTLY WANTED: New, Modern 
Valves, Transistors, Radios, Cameras, 
Tape Recorders and Tapes. Watches, 
Tools, any quantity. S. N. WILLETTS, 
16 New Street, West Bromwich. 
Staffs. Tel. 2392. 

DAMAGED AVO METERS wanted. 
Models 7 and 8. Any condition. Any 
quantity. HUGGETTS LTD., 2-4 
Pawson's Road, West Croydon. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and Transistors. R.H.S., Beverley House, 
Mannville Terrace. Bradford 7. 

MISCELLANEOUS 
Build Yourself a Record Player and bave 288'x. 
Penned, one valve circuit vet ,lx,ple to build. 
Backed by a comprehensive service and caerlea 
Ieheme, eo even the complete beglmer can tackle 
this lob with couddence. Superb performance, 
Treble/Base/Volume wutrote. instructions and 
diagrams 5/8. 

HARRIS 
16, Melrose Avenue Portslade, Sx. 

CONVERT ANY TV SET .nto an 
Oscilloscope. Diagrams and instruc- 
tiens 1216. REDMOND, 42 Dean 
Close, Portslade, Sussex. 

ELECTRONIC MUSIC?- 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 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 
detalls to C. A S., 20 Maude Street. 
Darlington. Durham. Send 3d. stamp 

PADGETTS RADIO STORE 

OLD TOWN HALL 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

Special Offer. Brand New Boxed TV Tubes. 
?í1W43/69, 65/-. MW36/24, 37/8. 90 Degree 
Tubes with slight glass fault 371- each. 
Carriage on any tube In G.B. 10/-, Fully Guaranteed for 12 months. 
Reclaimed Tubes. Six months' guarantee. 
AW43/80, 30/-. MW43/80, 301, MW43/69, 30/-. 
CRM172, 30/-. CRM142, 17/-. 12 Inch tubes. 
10/-. 17 inch tubes perfect but without 
guarantee, 17/- each, Carriage on any tube 
in G.B., 10/-. 
Scope tube removed from units. D07 -S. 
2.51n., perfect condition, 30/-. Post 4/6. 
New JAP earpieces complete with lead and 
plug. 3 or Smm., 1/11 post paid or 20/- per 
dozen. 
13 Amp Double Sockets. Brown surface 
type. 3/-. Post 1/6. 6 for 18/- poet paid. 
New Diodes, top grade, no duds, 3/- doz.. 
post paid. 
New 121n. Speakers with built-in tweeter, 
3 or 15 ohms. 28/6. Post paid. Perfect Speakers ex. equipment, Bin. 
round, 81-. Post 3/-. 7 x 41n., 5/-. Post 2/-. 
6 x 41n., 3/-. Post 2/-. Six for 20/-. post 
paid. 61n. round, 3/-. Post 2/-. Phillips 51n. 
round, 5/-. Post 2/-. 
Motors Single Phase 240v. quarter H.P., 
26'-: 1900 Revs. Fully guaranteed. ex. 
washing machines, carriage 8/6. 
13 Channel 17- Untested TV Sets. 50/-, 10/ - 
carriage. 
Bush l'_In. TV 24 C 13 channel TV. Complete 
and tested with good tube, only wants clean- 
ing, 75/-, carriage 10/-, G.B. 

VALVE LIST 
Ex equipment. 3 months' guarantee 

EL91 1/6 20P1 4/- PCC84 4/- 
EL80 2/- 20P4 8/6 PCL82 5/- 
EL84 5/- U801 8/8 PCL85 5/- 
ECC81 3/- U281 5/- PL36 5/- 
ECC82 3/- U282 5l- 12A7 7 3l- 
EY51 2/6 U329 5/- 6CH6 1/6 
EY86 5/- KT36 5/- R18 3/8 
EBF80 4/6 6V6GT 4/- ARP12 1/6 
EB91 9d. 6B3 1/6 50 for 21 
ECC83 4/- 8K25 5/- 807 5/- 
EL38 5/- 6P25 3/6 EF50 1:- 
EF91 9d. 604 5/- Doz.6/- 
6F1 PY33PY80 8 

3/-/- 
EFBODoz. 

101116 Fl4 51/I--- 
6F15 5/- PY81 3/- 6K7 1/3 
1002 5/- PL38 8/6 Doz. 10/- 
10F1 1/- PL81 4/- 6V6 1/9 
1OP13 5/- PL82 3/- Doz. 18/- 
10P14 5/- PL83 3/- 858 ll9 
20D1 2/- PY82 3/- Doz. 118119- 20D1 
20L1 5/- PCF80 ¢/- U26 5/ 
20P3 ¢/- PZ30 5/- 

All valves post paid 
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BARGAIN OFFER CORNER 4 -SPEED PLAYER UNIT BARGAINS 

MAINS TRANSFORMERS 
Semi-ebrouded drop thro type. Prf. 200. 220, 
240v. Sec. 250v. } wave at 70mA and 6.3v. at 2 
amp. c/t. 
Stack else S x 2} x 14in. 

PRICE 11r P. & P. 3/-. 
PRECISION 6 -MINUTE DELAY ACTION SWITCH 
Clockwork actuated. Made by Smiths. Separate 
switching actions at intervals up to 6 mires. Each 
switch action designed for current loading up to 16 
amps. at 250 volta. Suitable for photographic timer 
sequence switching operations, etc. etc. Brand new 
and unused unity offered at a fraction of their true 
value. OUR PRICE ONLY 10/- each. P. & P. 1/6. 
(3 or more post free). Special quotations for quantity. 
HEAVY DUTY NON -INDUCTIVE D/P MICRO 
SWITCH. Conservatively rated 10 amps at 2ó0v. 
Standard one -hole fixing. Body else 13 z f x lin. deep 
Inc. terminals 8/- each. P. L P. 11- (0 or more poet 
free). 
NEON A.C. MAINS INDICATOR. For panel mount- 
ing, cut 
WWhite cassut e withelens giving b brighter light. For 

terminal. 
loss 

900/220v. 2/6 each P.P. 6d. (6 or more post free). 
VYNAIR AND REXINE SPEAKER AND CABINET 
FABRICS. Apps+r. 54ín. wide. Usually 85/- yard. 
OUR PRICE 15/8 per yard length. P..3 P. 2/8 ((rein. 
one yd.) B.A.E. for samples. 
*COS CRYSTAL MIKES. High imp. For desk or 
hand use. High sensitivity 1816. P. A P. 1/6. 
TSL CRYSTAL STICK MIKE Laded at 46/-, OUR 
PRICE 18/6. P. & P. 1/6. 
8.0.0. SUPPRESSOR CONDENSBRB. 220v. A.C 005 
+ .006 x .1 In tubular ma fia long a fin. dia. 2 for 

81+-, poet free. 
TRANSISTOR DRIVER and 0/P TRANSFORMERS. 
(Tapped 3 ohm sad lb ohm output). Plus 4 suitable 
Trsnsfstore giving approx. 1 watt output 26/-. 
P. t P. 2/8. I -BANG .0006 TUNING CONDENSERS. gin. h. a 
f}i L z lita- w. with built -ln trimmer, 416. P. it P. 

=YOKED PAIE OP 20 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. Stack 
W e 11 x 1} x fia Output trame. tapped for 8 and 16 
ohm output, 10/- pair. P. t P. 2/- 
B RAND NEW PLESSEY. 12v. 4.pin non-eyus. 
vibratos- Type 12 1.480. ONLY 8/8. P. A P. 1/8 M. 
TWIN TELESCOPIC AERIAL. Comprising two 
weeim heavily chromed rode. Closed 12ía each 
eslwdteg tee 821n. Completely adjustable trou 
emend M hortamW. Supplied complete with wal- 
lowed mounting bracket, coax load and plea. 
8attakde tar P.M. sr TV, 12/6. P. t P. 2/.. 
4 -WAY NON -TANGLE TELEPHONE CABLE. 
Loam* egr`g Me toll type, ertende 121n. to bit. 
Caa4*s wi rniher bewhss. 4/8 each. P. t P. 1/8. 

SPECIAL BRAND NEW 
TRANSISTOR BARGAINS 

ISIT 15 (Matched Pale) 16/-3 V/51109, 10/-; 0071 
I/-; 0076 8/-; AF117 7/6. 
O M re Mallard e transistors 0044, 2-0045 0081D 
smashed par 0081 26/-, ORP12 Cadmium Sulphide 
Dei 1(1/8. 

EDISWAN MAZDA 
PIA101 6/6; IAI03 8/8. 
E-F.L Park: 1-P%A102 Mlzer; 2-PEA101 I.F. 
Amp. (Equiv. 0044 and 0046) 10/8 
EJ. I Pack: 2-PIA101 LP. 1-PEA102 Osc. 
1-PEA102 Muer 12/6 
LJ.e Pack: Coeleeting of PXB11S Driver Matched 
pair PX171 mounted complete with heat sinke 
(Equiv. 0081D and 0081) 12/6 
ALL TRANSISTORS POST FREE. 

SPECIAL PURCHASE ! 
FROM HI-FI MANUFACTURERS 

7-10 watt OUTPUT TRANSFORMERS to match pair 
of 201.88'e la push-pull to 3 ohm output. ONLY 11/- 
P. a P. 2/6. 
7-10 watt ULTRA LINEAR OUTPUT TRANSFORM- 
ERS to match pale of BC182's in push-pull to 3 ohm 
output. ONLY 16/- P. e P. 2/6. 

NS SPECIAL MAI TÚANSFORMEBS to match either 
of the above. Tapped primary. Secondary 250v. 
80mA hall new and 13.3v. 2 amps, ONLY 12/6. 
P. t P. S/8. 

SPECIAL HARVERSON OFFER ! ! ! 

ESAND NEW HEAVY DUT! 12in. SPEAKERS 
Reryonne 46 e/e-1S Ke/e. 1}Ins voice coli. Available 
Y S or 16 ohms. Guaranteed full 00 watts British 
rating. Heavy met aluminium Name. These are 
terrent production by world famous maker and ae 
they are offered well below lint price we are not 
permitted to disclose the name. LIMITED NUM - 
BEE ONLY. UNEEPRATABLE at 89/8, P. A P. 
ah Alm 96 watt Guitar Model available at 85.5.0. 
And 36 nett guitar Model 88ß.0. 

BRAND NEW 3 OHM SPEAKERS 
6611xa..,, 18/8; 0}tn, 15/-; 81n., 21/-; 101. 25/-; 121n., 
17/111g (124n. 18 ihm. 80/-) 101. a 8111., 26/-. BAIL 
114 x gas. .8th high flux remade magnet 4S/-; 15 

P. S 8/ ; g} and Inn., 10 and 11 In. i per 

All Brand New in Maker's Original Packing 
SINGLE PLAYERS 

GARRARDSP26De Luxe 212.10.8, Carr. 5/6 
B.S.R. OD? with unit mounted pick-up arm. 

24.18.8. Carr. 5/8 
LATEST B.S.R. TU/12 23. 9.8. Carr. 5/6 
B.ä.L with unit mounted pickup arm. 

24.9.0. Carr. 5/6 
AUTO CHANGERS 

LATEST H.S.R. UA25 Super Slim mono. 26.2.8 
H.S.R. UA15, 26,1.8; B.S.R. UA16, 26.19.8 
LATEST GARRARD ATO 
GARRARD ATO.... 29.10.0 Carr. 6/6 on each. 
All the above unite are complete with t/o mono 
head and sapphire stylo or can be supplied with 
compatible stereo head for 12/S extra. 

FOR ONE MONTH ONLY! Special offer of the 
famous COLLARD STUDIO 4 -speed Semi Trans- 
cription Auto Changer Units. 200/250v. A.C. 
Really heavy duty motor and robust mechanism. 
Designed and butt for life long service. Stereo 
wired. Supplied complete with mono cartridge 
and styli. Offered at Bargain Price of 25.12.6. 
Carr. 7/6. Stereo version 28.12.6. ALSO small 
number of GABBARD Autoslim Changers, with 
plug-in head complete with Mono cartridge. To 
clear at 06.10.0 each or with Stereo cartridge 
12/6 extra. Carr. 6/6. 

NEW CARTRIDGE BARGAINS 
ROSETTE STEREO 105 CARTRIDGE.:;tereo/LP/ 
78. Complete wth two sapphires. Original Het 
price 67/9. OUR PRICE 24/-, P. & P. 1/.. 
ACOS 71.-5 single aided crystal cartridge for Stereo 
and L.P. recorde. Complete with diamond stylus 
and mlvereal mounting bracket. Lint price 82.8.4. 
Our price 18/6. P. a P. 1/-. 
ACOS GP67-1 Mono completa List price 211.0. 
Our price 18/6. P. t P. 1/- 

3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for HI -Fi 
reproduction of 
records A.O. Male» 
operation. Ready 
boat on plated 
heavy gauge metal 
cherish, else 7}irt 
w. z 41n. d. z 4610. h. 
Incorporates ECC83 
RLS4 EZ80 valves. 
Heavy duty double - 

wound mains transformer and output transformer 
matched for S ohm speaker, separate Bain, Treble 
and volume controla Negative feedback line 
Output 43 watts. Front panel can be detached 
and leads extended for remote mounting of con- 
trols. The HA34 hae been specially designed for us 
and our quantity order enables Aus to offer them 
complete with knobs, valves, W.J.O P.6á P. 
eta wired and tested for only 

TYPE HSL 'FOUR' 
AMPLIFIER KIT 
3 VALVE 4 WATT 
USING ECC83 
EL89, EZ80 
VALVES 
for AC maim 200/ , 
ß40v. 

Speelaltsatures In- ® . 
clued: 

Heavy duty double -wound mains transformer 
with electrostatic screen. Separate Baas, Treble 
and Volume controls, giving fully variable boost 
and cut with minimum ineertlon loss. Heavy 
negative feedback loop over ^_ stages ensures high 
output at excellent quality with very low distor- 
tion factor. Suitable for use with guitar, micro- 
phone or record player. Provision for remote 
mounting of controls or direct on chassis. All 
this builds onto a chaasis else only 70ía wide x 41a 
deep. Overall height 4}in. All components and 
valves are brand new. Very clear and concise 
Instruction. enable even the inexperienced 
teue to construct with 100% success. Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead, wire. nute, bolts solder eta 
(No ezfrae to 

buy), 79/6 P.6& P. 
PRICComprehensive 

circuit diagram, practical layout 
and parts list 2/6. (Free with Kits). 

Tate lit although efmifsr /w appearance to H434 it 
employ» erUirely diferrnl and odroneed rirruitn, 

STEREO AMPLIFIERS 
Incorporating 2 ECL82's and 1 EZ80 heavy 'duty 
double -wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Abso- 
lutely complete. 

BARGAIN PRICE 

£4.19.6 P.6&6P. 

SUPER DE LUXE version of aluwe incorporating 
ECL86 valves separate bass and treble control» 
and full negative feedback. 8 ens. P. s P. 616. 

QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. Size lies, w. x 
23in. d. z 51ín. h. This amplifier (was used in a 
29 go. record player) employs heavy duty double - 

und mains transformer, ECC83, EL84 EZ80 valve. 
Separate base, treble and volume controls. Comp- 
lete with output transformer matched for S ohm. 
speaker. Readybuilt and tested. 

PRICE 69/6 P. & P. 4/9. 
ALSO AVAILABLE Mounted on board with output 
transformer and 6ìn. speaker ready to fit into 
cabinet below. PRICE 89/6 P. & P. 519. 

QUALITY PORTABLE R PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.8.R. or GARRARD Autochanger or single Record 
Player Unit. Size 18 a 14 a NM. 

PRICE E3.9.6. Carr. 716 

HIGH GAIN 4 -TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 

Type TAI 
Peak output in eaceea of 13 watts. All standard 
British component& Built on printed circuit 
panel else 8 x Sin. Generous size Driver and Out, 
put Traneformere. Output transformer tapped 
for 3 and 15 ohm speakers. Transistors (GET114) 
or 61 Mollard 00810 and matched pair of 0081 o/pe 

9 volt operation. Everything supplied. wive 
battery, clips, solder, etc Comprehensive easy 
to follow instructioue and circuit diagram, 1/8. 
(Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/- P. & P. 3/-. 
Also ready built and tested 82/8. P. t P. 51-. 
A pair of TAl'a are ideal for .Stereo. 

10/14 WATT HI-FI AMPLIFIER KIT 
A monaur- 
al amplifier 
with an 
output of 
14 watts from 2 
EL84'º In 
push-pull 
Super rep- 
roduction 
of both 
music and speech 
with negli- 
gible hum. 
Separate inputs for mike and gram, allow recorda 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 3-15 0 speaker and independent volume 
controls and separate bass and treble controls are 
provided, giving good lift and cut. Valve Une -op 
2 EL84'8, ECC83 EF86 and EZ80 rectifier. Simple 
instruction booklet 1/6. (Free with 

plarts). All parts sold Separately. £6.17.6 P. & P. ONLY 
Also available ready built and tested complete with 
standard input sockets. 28.15,0. P. & P. 816. 
Carrying case for above 28/8. P. s P. 718 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 

Open all day Saturday Early closing Wed. 1 p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. OVERSEAS 
ORDERS CHARGED EXTRA. 

82ND STAMPED ADDRESSED ENVELOPE WIFE ALL ENQUIRIES 

SEE 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 
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HARVERSON'S F.M. TUNER Mk. I 

F.M. 
tuning 
head by 
famous 
maker. 

Guar- 
anteed 
non -drat 

Per- 
meabil,- 
tytunim 

Fre- 
quency coverage 
88-100 Mc/e 

Balanced diode output. Two I.F. stage. and 
discriminator. Attractive maroon and gold 
dial (7 z 3in glass). Sel! -powered using a good 
quality mains transformer and valve rectifier. 

Valves used- ECC85, two EF80's and B280 
(rectifier). Fully drilled chassis. Size of com- 
pleted tuner 8 z 8 z b#In. All parte sold separat- 
ely. Bet of parte If purchased at one time 25.19.6. 
plus 8/8 ' & P. and Ins. Circuit diagram and in- 
structions 1/6 post free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets, 88.12.6. P. & P. 8/6. 
Mark 133 Version as Mark I but with output otage. 
(ECL82) and tone control 27.7.0. P. & P. 8/8. 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. Com- 
plete with PC:C84 -ad PCF80 valves 34.38 Mc/e LP. 
Biscuits for Channels 1 to 5 and 8 and 9. Circuit 
diagram supplied. ONLY 25/- each. P. & P. 3/9. 

GÖRLER F.M. TUNER HEAD 
98-1110 Mc/s 10.7 Mein L..'., 1611, Plue 2/- P. A P. 
(ECC85 valve, 8/8 extra). 

6 TRANSISTOR AND DIODE 
SUPERHET 

A Bret -class 2 waveband transistor euperheL 
Printed circuit panel (else 8# x 2}m.). 3 pre - 

aligned IF transformers. High -gain Ferrite Rod 
Aerial. All First -grade transistors. Car aerial 
winding. Pueh-pull output. Al park sup- 
plied with simple instructions. All park sold 
separately. Bet of parts if purchased at one time 
ONLY £4,6.0. P. Si P. 2/6 (Circuit diagram 2/-. 
(Free with set of parts). 

35 OHM SPEAKERS 
Suitable for nee will; above. tin. Goodman. Ideal 
replacement for most pocket portables. 8/0: 
afin. 12/6: 7 z dm.. 21/-; P. & P. 2/- per .pecker, 

Portable CABINET 
Sise approx. 9# z 8} z en. Suitable for above 
using 34ln- speaker, 25/-, P. & P. 2/8. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 IF transformers one oscillator coil one driver 
transformer and wound Ferrite aerial (med. long 
and car aerial coupling). 32/6 complete post 2/-. 
6 transistor printed circuit board to match 6/8. Post 1l.. Circuit diagram 1/6 extra. 

BARGAIN OF THE YEAR! 
e weudei tul oppertumty for you lu build a quality 

AM/FM TRANSISTOR RADIO 
TUNER UNIT 

for 9v. operation. We otter the essential very high 
grade specially matched components comprising: 
FM Tuner Head pre -aligned 08.109 Mc/s) comp- 
lete with transistors. Two combined AM/FM I.F. 
Transformer,, one discriminator transformer, one 
AM last 1.1. transformer with diode detector. Most attractive coloured dial she 84 z 31in. AM tuning 
gang, hardware Items for tuning mechanism. AM 
ferrite rod aerial (MW/LW) with coupling winding 
trimmer bank, tuning drum, pulleys, etc., and 
suggested circuit diagram giving coil connections 
etc. 
OFFERED AT THE 4 AMAZING PRICE OF G "e. P. A P. 4/6 
Owing to the very high .aloe offered and the limi'ed 
number we regret Mai no correspondence can be miter- 
ed inro regarding this ann. 

QUALITY PORTABLE 
TAPE RECORDER CASE 

Brand new and unused. Beautifully made and 
expensively finished In dark grey heavy grade resin. Satin chrome metal grille front and 
chrome fittings. Speaker aperture 9 x din. Overall 
size 16t w. x 15 d, z 7#in. h. Will take any standard 
tape deck or single record player. Limited number 
only. Worth at least U. OUR PRICE 49/6, 
P. & P. b/ - 

TAPE DECK 
B.8.R. MONARDECK. Single speed, 3}in, per sec.. 
simple control uses 15}m. spools, £6.15.0, plus 7/)) 
cary. and ins. Tapes extra. 

Harverson Surplus Co. Ltd. 

PRACTICAL WIRELESS 915 

NEW VALVES! 
Guaranteed Set Tested 

24 HOUR SERVICE 
1115, 155 1T4, 384 3V4. DAF91, DF91, DK91, 
DL92, Dí,94. SET OF 4, 14/-. 
DAF96, DF96, DK96, DL96. SET OF 4, 23/8. 
11i6 4/- EB91 1/9 PL36 8/8 
185 3/3 EBC41 8/3 PL81 8/6 
1T4 1/9 EBF80 519 PL82 5/- 

4J3 EBF89 5/9 PL83 5/11 
3V4 5/- ECC81 3/3 PL84 6/- 
6K73 1/8 ECC82 4/8 PY32 8/8 888G 3/3 ECC83 4/8 PY33 8/8 
6Q7G 516 ECC85 5/3 PY80 4/9 
BVSG 8/- ECF82 5/9 PY81 5/- 
1002 11/- ECH35 5/9 PY82 4/9 
20L1 11/- EC1442 7/9 PY83 5/3 
20P3 10/6 ECH81 5/6 PY800 5/11 
20P4 

11/6 ECL8 
5/11/ 1125 

8/6 
30FL1 9/3 ECL86 8/- 11191 916 
301,15 9/9 EF39 3/6 U301 10/8 
30PL13 10/- EF41 5/9 11801 14/9 
35L6GT 5/6 EF80 4/3 UABC80 5/- 
CL33 8/8 EF85 4/6 UAF42 8111 
DAC32 6/9 EF86 8/6 UBC41 6/- 
DAF91 3/3 EF89 4/3 UBF80 5/8 
DAF96 5/11 EF91 2/9 UBF89 5/9 
DF33 7/6 EL41 71- UCC84 7/11 
DF91 1/9 EL84 4/6 UCC85 6/- 
DF96 6/11 EY51 5/11 UCF80 8/3 
DK32 71- EY86 5/6 UCH42 7/. 
DK91 4/- EZ40 5/6 UCII81 6/- 
DK92 7/9 EZ80 3/9 UCL82 7/- 
DK96 6/3 EZ81 4/3 UCL83 91- 
DL33 8/6 PCC84 5/6 UF41 6/6 
DL35 4/9 PCC89 9/8 UF89 5/8 
DL92 4/3 PCF80 6/3 ÚL41 71- 

5 1- PCF82 5/9 UL84 5/9 
DL96 5/11 PCF805 8/- 11Y41 3/11 
DYB6 6/3 PCL82 6/3 UY85 4/9 

B 7/3 PCL84 T 2/9 Y7 7/3 PCL89 7/6 Z 
Postage on 1 valve 9d. extra. On 2 valves or 
more, postage 6d. per valve extra. Any 
Parcel insured against damage In transit 

8d. extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON N.I6 

4 -STATION INTERCOM. 

£7/19/0 
Solve your communica- 
tloo problems with this 

new 4 -station Transistor Intercom system (l Master 
and 3 Subs), In de -laze plastic cabinets for desk or 
wall mounting. Call/talk/listen from Master to Subs 
and Subs to Master. Operates on,oae 9v. battery. 
On/n.6 switch. Volume control. Ideally suitable for 
Office. Factory Workshop, Warehouse, Hospital, 
Shop, etc., to keep Instant Interdepartmental 
contacts. Complete with long connecting wires and 
other accessories. Nothing else to buy. Post free. 

Modernize your OMee. Shop, Warehouse, Workshop, 
Surgery, Nursery and Home with this latest two-way Transistor Intercom, consisting of two unit.:. Master 
and Sub, In strong plastic cabinets with chromium 
stands. Elegantly designed for use as two-way instant 
communication system--call/talk/listen-between 
two persons anywhere Indoor or outdoors. Operates 
on one 9v. battery. Complete with 6011. wire Battery 2/6. Ready to operate. P. A P. 2/8. 

BATTERY ELIMINATOR & CHARGER. 21/6 
Use your Transistor Radio or Intercom from domes- 
tic A.C. mains and charge dry battery i' 3 9v. to 
boost battery's life many times. Unbeatable value. 
Save you pounds on batteries. P. Jr P. 1/6. Comp- 
lete with Plug. Lead and Snap cord. 
Full price refunded if not satisfied in seven days. 

WEST LONDON DIRECT SUPPLIES (PW/11) 
0 Chagaell Playa, Wen Baling, Leudos Wag 

A SUCCESSFUL CAREER IN 

ELECTRONICS, RADIO AND 

TV CAN NOW BE YOURS 

AT VERY LITTLE COST ! 

NEW. No. 500 RADIO AND 
TELEVISION COURSE 75, - 
Here at last is your opportunity to own s most com- 
plete course at a very modest coati This expanded 
course which now includes television ea well to radio 
repair training -could get you atarted on a whole 
new career] - . - 

The Radio Section of the course wee ORIGINALLY 
DEVELOPED BY THE RADIO TECHNICAL 
INSTITUTE, while the Television Servicing Course 
has formed the basis of Instruction provided by one 
of the world's largest televialon Sad electrode 
firms! 
Compares lesson by lesson with some con ees costing 
ten times ae much] You save because you receive 
al the lessons at one time and are not required te 
purchase equipment you may not need. 
The lessons are aryetal clear, practical, easy to marter 
and are. Early tessono make fundamental]. clear even 
to the beginner, while other lessons will give you the 
practical know -hew of an expert] 
The new 500 Radio & Television Course eonWte of 
352 large quarto size pages o1 nstruotion, hundreds 
o) illustrations. We positively guarantee that you 
will be delighted or your money refaadedl 

NEW. No. 600 RADIO -TELEVISION 
ELECTRONICS COURSE 85/ - 
This le really big valve In home teaming. Similar In 
details to the above course. excepting that yon get as 
extra 68 pager of instruction making a total of 408 
quarto size pages Hundreds of illustrations. lrrdu- 
dea all the usual subjects plue Radio Transmitter 
Circuits, Electronic Tint Equipment, Thyratron 
Tubes. Inter-Cbrnmudcator,, Sound Level Meters, 
Servicing Printed Circuits and many more similar 
items. This course could be your best .tep into the 
fascinating world of electronic, 

No. 400. ELECTRONICS COURSE 45/- 
A complete home -study course of 35 lessons. Conekte 
of 216 large quarto size pages of Instruction. Come. 
complete with instructor's notes and teat question.. 
This is a modern course that teaches without resort- 
ting to comic strip methods ... Thousands of reader 
of this magazine have taken this comae and enjoyed 
every minute of It Why not your Cie IN. 
coupon for yam tree trial otter nowt 

UNCONDITIONALLY GUARANTEED TO 
GIVE COMPLETE SATISFACTION 
Amy course not satisfactory may be returned within 
10 days pmt -paid for full retusd or credit or She pur- 
chase price. 
IF YOU SEND CASH WITH ORDER WE WILL 
INCLUDE A FREE BOOK worth 4/e to 5/- if 
bought separately. By sending cash you reduce 
book-keeping and other costs which we pass back to 
you. But you must Include mesh at the time of order 
to get this apeclel offer! 

FREE TRIAL OFFER 

PAY ONLY 5/- per week if you wish. 
To: 8IM-TECH TECHNICAL BOOKS DEPT. 0.3. 
Dater'. Mill, West End, Soathaenpma. Hann. 

Plains send the courses I have circled. 
No. 600 No. 600 No. 400 
H not delighted I may return any book post-paid 
without., further obligation on my part Otherwlee I 
will pey cash price or 6/- weekly (10/- fortnightly) 
commencing not later than 10 days after delivery 
I am over 21 year, of age. (H under 21 parents should 
place order). 
E I enclose cash to the eons of g 
I understand you will refund thin money II I am 
not 100% satsfied and 1 return the book within 10 
days. 
Please send men the free bookie) I have ticked. 

Oscilloscope Book L. Electronic Gadgets Book 
Transistor Book G Radio Instrument Book 

Name 

Address 
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TEST METERS 

VIII; l 

' m rrsy 
I / 

E i 

9'i de. / ;J/e Y ,a ii en" . 

20,000 O.P V. MODEL TP 58. Reads voltage up to 
1,000 D.C. at 20,000 ohms per volt and A.C. at 
10,000 O.P V.; D.C. Current to 500mA; Resistance 
to 10 Mega ; Capacitance to 0.1µF; Decibels from 
-20 to + 6. Size 3fin. x Slin. x lIlo.. 25.19.6. 

2,000 O.P.V. MODEL TP 10. Reads A.C. and D.C. 
Volta up to 1,000 D.C. Current to 500mA; 
Resistance to 1 Meg.; Capacitance to 1µF: 
Decibels from -20 to +36; Output leek for 
Audio Measurements. Stan 39 x 6 x 141/1. 

03.19.8. 

80,000 OHMS PER VOLT MODEL 600. Reads 
voltages up to 1,000 D.0 at 30,000 ohms per volt 
and A.C. at 15,000 O.P.V.; D.C. current to 12 
amps. Resistance to 60 Megs.; Decibels from -20 
to +56; incorporates internal buzzer for audible 
warning of direct ahorta and blocking condenser 
for A.F. output aeasummeats. Sise Salts x 6'lrs 
xif/n., 1819.0. 

20.000 OHMS PER VOLT TESTMETER MODEL 
700. Read» A.C. and D.C. voltages up to 6,000. 
Altematmg and Direct Current up to 10 ampe. 
Beastance up to 50 Megohma, Decibels from -10 
to -4241B, Internal busier for audible warring 
of short rirndta or continuity and fitted with 
automatic overload protection for movement. 
Meter size 411n. x 2}n., overall dlmenaion 741x. x 
512n. x 3}fa Has rigid handle which ran be 
swivelled for nee se a tilt support. ONLY 21710.0. 

TRANSISTORISED TEST EQUIPMENT. Fully 

8:c/a-3t 60. Me/e. Signal 
brand new. By 

Generator, 1910.0. 
Redetaus -Capacitance Bridge, 28.5.0. 1-16 volta 
D.C. Power Supply, 18.10.0. Audio Generator 
10/100,001 eds.. /10.140. Inductance Bridge, 
1110.0.0. 

VALVE VOLTMETER. D.C. Input Impedance 
11 Megohms. 7 Voltage ranges, D.C. to 1,500 A.C. 
to 1,500 R.M.B., 4,200 Peak to Peak. Resistance 
.2 ohm to 1,000 Megohme. Centre zero setting for 
receiver alignment. Complete with A.C./D.C. 
probe and leads. Full illustrated detail, on 
request. ONLY 013.19.6 (Post 3/6). 

FREQUENCY METERS TYPE LM. Frequency 
range 125-20,000 ke/s, In 2 bands. This is the 
United Staten Navy Model of the well-known 
BC221 Frequency Meter, but has many additional 
features which Increase Its usefulness. Voltage 
stabilisation circuits and Crystal control ensure 
extreme accuracy and in addition it is fitted with 
en Internal Modulation switch to allow use as a 
Signal Generator. Sise only slin. x 8in. x 8}in. 
ONLY 215. 

VARIABLE VOLTAGE TRANSFORMERS. Fully 
phrouded. Input 230 v A.C. 50/60 cycles. Output 
b-260 v. 2.5 amps. type 25.17.6. 5 amps. type 29. 
10 amps. type 216:10.0. 20 amps. type 232.10.0. 

STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved E.S. screen, 
Universal mounting. Size 4in. X SIM. x 211n. 
ALL BRAND NEW 18/6 each. Poet 2/6. 
Type 1 250.0-250 v. 80 roA., 6.3 v. 3 a. tapped at 
4 v. 4 a. 6.3 v. l a. tapped at 4 v. and 5v. 2a. 
Type 2. As above but 350.0.300 v. 90 m4. 
Type 3. 30 v. 2 a. tapped at 12, 16, 20 and 24v. 
to give 3-4-5-0.8-9-10 v., etc. 

HARRIS ELECTRONICS 
(London) LTD. 

138 GRAY'S INN ROAD 
LONDON, W.C.I 

Telephone: TERminuz 7937 
Please include carriage coal on ALL ileum. 

Trading hours 9 a.m.-8 p.m., Monday -Friday. 
Cloned Saturday. We are 2 mini. from High Hol- 
born (Chancery Lane Itaflon) and 5 rains. by bur 
from Elog's Crone. 

PRACTICAL WIRELESS 

BBC2 (625 LINE) TV AERIALS 

Mast Mounting Arrays, 9 element 45/-; 
wide spaced high gain. 11 element 55/-' 14 
element 62/6. Wall Mounting with 
Cranked Arm, 9 element 60/-: wide spaced 
high gain. 11 element 8716: 14 element 
75/-. Chimney Arrays Complete, 9 ele- 
ment 72/-; wide spaced high gain. 11 ele- 
ment 80/-: 14 element 87/6. Loft Arrays, 
7 element 32/6: wide spaced high gain. 11 
element. with Tilting Arm. 62/6: 14 ele- 
ment 70/-. All high gain units have 
special Multi -rod Reflector. Low loss 
co-axlal cable 1/6 per yard. UHF tran- 
sistor pre -amps from 75/-. 

BBC ITV F.M. AERIALS 
B.B.C. (Band 1). Tele- 
scopic loft 21/-. External 
S/D 30/-. 
LT.V. (Band 3). 3 Ele- 
ment loft array 25/- 5 
element 35/-. Wall 
mounting. 3 element 35/- 
5 element 451-. 
Combined B.B.C./LT.V. 
Loft 1+3.41/3:1+5 48/9; 
Wall mounting 1+3 58/8: 
1+5. 63/9: Chimney 1+3. 
63/9. 1+5. 71/3. 
V HF transistorDre-amps 
from 75/-. 

F.M. (Band 2). Loft S/D 12/8. "H". 30/-. 
3 element. 52/6. External units available 
Co -ax. cable 8d. yd.. Co -ax. plugs. 1/3. 
Outlet boxes 4/6. Diplexer Crossover 
Boxes. 12/6. C.W.O. or C.O.D. P. A P. 4/6. 
S nd 8d. stamps for illustrated lists. 
K.V.A. ELECTRONIC8'(DePt P.W.) 

27 Central Parade, New Addington 
S 

LOD 2266 

RESISTANCE SUBSTITUTION BOX. 
15 ohms to 10 Meg in 24 steps, 28/- Post 
CAPACITY SUBSTITUTION BOX. 
100 pF to .22 µF In 9 stem. 19/6 Net 1/-. 
MULTIMETERS, EP1OK. 10Kß/V. 87/6 

EP50K.50Kº/V 145/- post 2/91 Leather teases. 
EP30K, 22/6: EP5OK 30/- Poet 1/3. 
NOUGHTS AND CROSSES MACHINE. 
Uses switches and lamps only, cannot be 
beaten. Circuit, wiring diagrams. instruc- 
tions 3/6. 
Precision Wirewound Resistors 1 Watt 
10 to 5K 1% 3/-: to 20K 4/3: 0% add 3d. 
Your value wound to order. 
High Stability Resistors 1% 4W 2/- each. 
Full range 100 to 10 Mß. 

PLANET' INSTRUMENT CO. 
25(W) DOMINION AVENUE 

LEEDS 7 

N.S. KITS 
No Soldering - No Drilling 

High performance Medium Wave Radio 
you can really build yourself. Unique 
kits that really work with add-on kits 
to increase power and range. 

Kit No. NS.IVM, 47/6 
Postage & Packing, 3/3 

Full details sent on receipt of stamped 
addressed envelope. 

Circuit diagrams and details send 2/6. 
(deductible on order). 

G. A. TAYLOR LTD. 
21 HYDE ROAD, DENTON 

MANCHESTER 

February, 1966 

H17FI CONTINENTAL, 
STEREOPHONIC RADIOGRANCHASSIS 

Magnificent 'Continental' Stereophonic 
Radiogram Chassis with piano key switches, 
built-in ferrite rod aerial. Complete with 
two 10" elliptical loudspeakers,, plus a mono/ 
stereo 4 -speed autochanger. Complete 
229.19.6. Chassis only 19' gns. 
Special terms available of 24.10.0 
deposit followed by 18 monthly pay- 
ments of 21.13.0 (total H.P. of 234.4.0)+ 
IS/. P. & P. Send 25.5.0 now. 

IMPERIAL HI Fl 

STEREOPHONIC RADIOGRAM'CHASSIS 

The Imperial stereophonic 4 waveband 
chassis has the most advanced specifications 
yet offered in this country. There is a built- 
in ferrite rod aerial, seven piano key buttons. 
Long -Medium -Short and VHF bands. Com- 
plete with two 10" loudspeakers plus a 
mono -stereo 4 speed automatic record 
changer. Complete 39.4 Gns. 
Chassis only 29+ gns. 
Special terms available of E6.4.6 deposit 
followed by 24 monthly payments of 
[1.15.10 (total H.P. £49.4.6)+17/6 P. & P. 
Send E7.2.0 now. 

Hl -F1 EMPRESS RADIOGRAM CHASSIS 

This fabulous 'Empress' Hi-Fi radiogram 
chassis is offered complete with 10" loud- 
speaker plus 4 speed autochanger. At 
only 23 gns. this is the bargain of the year. 
Chassis only 154. gns. 
Special terms available of 23.12.6 deposit 
followed by 18 monthly payments of 
E1.6.7 (total H.IP. t27.11.0) IV- P. & P. 
Send E4.7.6 now. 
All Lewis Radio equipment including valves are fully 
guaranteed for one year. Send your cheque or P.O. 
today while stocks last to Dept. P.26. 

EOM radio 
EWIS RADIO, 100,CHASE SIDE, SOUTHGATE 

LONDON, N.14. Telephone: PAL. 3733/9666 
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ARE YOU LOOKING 
Because it may be standard catalogue stock 
to us. Here are a few examples- 

THERMISTORS 
Type R.53 (1.1.0 
Also stocked: 
A.15 12/6 A.55 12/6 
A.26 12/6 R.24 (1.1.0 
A.54 12/6 

HIGH VOLTAGE RECTIFIERS 
K3/40 9'- 
Also stocked: 
K.3/I5 ... ... 6/ 
K.3/50 ... 12/4 
K.3/100 ... (1.0.3 
1(.3/160 £1.5.6 
S.T.C. FM Crystals E3.15.0 

GANGED STEREO POTS 
10K Log-}- 10K A/Log 10/- 
10K Log+ 10K Log D.P. 

switch . 1213 
Also stocked: 
(Log or Linear) 10K, 50K, 
IOOK, 250K, IM, 2M 10f - 

All the above and many thousands of other electronic items, both usual and unusual, may be found in our 
catalogue, price 766, plus I/6 postage and packing. 
Each catalogue contains S coupons each worth I' - if used as directed. Post the Coupon on the right with 
your cheque or P.O. for 91-. 

for the UNUSUAL 
RESISTORS 

Ohms 

VALVES 
85A1 E2.11.6 TT2 I (2.8.6 
85A2 15/6 EN9I (1.6.0 
Z803U 18/6 15082 15/4 
I50C4 15/9 QVO6/20 E2.8.0 
0A2 I5'- 

1 % f watt 
Most values 

and 
between 22 
IO Meg. 

V R I 05/ 30 18/6 
V R I 50/30 18/6 
6141 (2.0.0 
5763 (1.0.0 
0B2 I6/- 

ALSO MATCHED PAIRS 
OAZ222 
OAZ223 
OAZ224 ... -.. 

E1.6.0 
1716 
141 - 

TRANSISTORS AND DIODES 
AF186 ... 
AC 107 ... 

(1.7.6 
14/6 

GETI 15 

GETI 16 
BYZ 13 1 116 0076 
ASY28 816 0077 
GEX66 151- 0083 
GETI03 7'- 0084 
GETI06 I71- SVCI 
GETIII I2/ - 

Please write your name and addreee is block capitals 
NAME 

ADDRESS 

HOME RADIO LTD., DEPT. P.W. 187 LONDON ROAD, MITCHAM 

R.S.T. VALVE MAIL ORDER CO. 
21Ia STREATHAM ROAD, MITCHAM, SURREY 

Mon -Fri. 9 a.m. 
All valve. -5.45 p.m. 

brand new Wed. & Sat. I p.m. 
and boxed Open Daily to Callers 

Tel. MlTcham 6202 
LA2 5/3 613117 10/6 6L1 9/6 10LD1110/- 30015 9/6 ATP4 1/9 EB91 8/. EF58 10/- N78 15/- PY83 6/- UCL83 819 00"1 5/. 613766 7/8 61.60 7/- 10P13 12/8 30017 12/- ATPS 7/- EBC33 8/- 8F183 6/8 N108 16/- PY800 5/9 U241 7/- 1A7 7/9 6B87 15/- OLIO 7/8 126118 1018 302.5 9/- ATP7 418 EBC41 6/6 EF184 6/6 N6T1 3/- 2Y801 8/8 UF89 6/- 11)3/. BBW6 6/8 6Q70 5/8 12AT6 4/8 302L1 10/6 AU2 30/- EBC90 8/8 111.32 3/- N6T7 25/- R2 4/- 1.71.41 8/9 1H5 7/8 6BW7 8/6 6Q70T 9/- 12AT7 8/3 SOLOS 12/. AUS 8/- E6280 5/. ßL93 17/6 024 4/- 819 7/- 01.84 5/6 01,115 /- 604 1/9 66.47 7/- 126176 519 30L17 12/6 AZl 8/9 EBF83 7/8 EL34 9/8 PC86 10/. 805/600 UM80 -/- 1N50T 8/- 6C50 4/. 6807 8/8 12AU7 5/- 30212 10/. AZ31 7/9 EBF89 5/9 EL41 7/8 PC88 9/8 59/. U116 13/6 IRS 5/- 6C6 3/9 6807 4/_ 12AX7 4/6 30219 14/. CBL31 26/8 EBLI 17/8 EL42 7/8 PC97 7/- 8130 10/. 17177 10/6 184 6/- 6080 8/- 68617 2/8 12BA6 61- 30PL1 11/- 0K502 6/- 8BL21 10/8 gL84 4/6 20084 5/8 8P4 9/. U179 8/- 165 3/3 60060 22/8 6817 5/. 12BE5 4/9 30PL13 12/8 CL33 12/6 EBL31 27/8 80.90 8/- PCC89 8/8 8P41 1/8 07121 7/6 1T4 2/6 60260 8/- 6811701 4/9 1213117 5/9 30PL14 12/8 CY31 10/- 80081 3/8 81.95 8/. P00189 10/- BP81 1/. U141 4/6 364 3/6 60W4 14/. 68L7GT 4/9 12C.9GT 7/6 35135 17/- DAC32 7/6 EC082 5/- E3134 9/. PC280 8/8 61/26 19/6 11285 4l9 344 8/8 6116 2/9 68670T 4/. 12E1 19/4 350.6 5/9 DA291 3/3 ECC83 4/6 83180 8/- PCF82 8/- 60216012/8 VCR97 27/6 3355 618 8E5 5l9 68357 8/- 12J601 213 33W: 4/9 DAF96 0/- E0084 5/8 82281 7/- P0284 8/- T41 9/. VOR517B 384 4/9 621 9/- 811401 10/- 12.7701 713 3523 10/. 13Lx90 7/- EC085 5/9 EM84 8/- PC286 8/8 TDD4 7/- 80/- 9V4 6/- 6250 5/- 61550 7/8 12K70T 31- 357,40T 3/9 DF33 8/- 80086 8/9 118015027/8 PCF801 9/9 12141 20/. 1086170 5840 8/. 6260 4/. 6VBM 8/- 12K801 8/3 35Z5 5/8 0270 51- EGF66 8/8 EY51 8/8 PCF802 9/9 1110 7/- 30/. 5040 4/- 6FB0 4/6 6V60 3/6 12Q70T 3/- 37 5/- DF91 2/8 ECF82 8/- EY86 6/3 PCF805 10/8 U14 7/- VMP40 17/- 5140 8/- 8211 12/6 61661 7/- 128A7 6/6 42 4/6 DF92 2/6 ECH21 19/- EZ35 1/9 PC280612/- 019 30/. VP4B 12/8 51301 4/6 6213 5/- 8X4 3/6 12807 8/8 50135 8/8 01/911 28/- E01/35 13/- EZ40 5/6 P0280812/8 0725 10/. VR106/3051- 6240T 8/- 6214 12/8 6X50 4/9 128117 219 5005 8/3 00677 3/6 E02142 8/- E241 6/- PCL82 6/6 U26 10/- VR150/305/- 6/301.2 10/- 62'23 9/6 6X50T 7/8 128J7 3/9 50006024/9 DK32 '/9 ECHO! 5/8 EZ80 5/6 PCIß3 8/- U78 3/8 VT25 29/- 6.47 15/- 606 2/8 786 11/- 128K7 219 50L60T 8/- DK91 5/- ECH83 6/8 EZ81 3/6 PCL84 7/- 0191 11/. VT91 59/- 6680 12/6 6116 1/3 7B7 7/. 128E7 51- 75 5/- DK92 719 ECL80 8/- 0Z30 8/8 PCL86 7/8 15261 11/8 VU111 6/- 6A07 8/- 6J531 6/8 705 10/- 1237 201- 78 418 DK96 8/8 ECL.92 8/8 6232 9/- PCLBB 8/9 0301 12/. VU120 9/- 6,411.5 4/6 67511 2/6 706 8/- 19AQ5 7/8 80 5/- DL70 7/- ECL83 9/- 6234 9/9 PENA4 20/- 1.7403 8/8 V17608 25/- 66L5 3/- 625411 4/8 765 8/- 2001 101- 85A2 8/6 DLII2 4/9 .ECL86 8/6 KT36 22/8 PENB4 20/- U801 18/8 W8111 5/. 6A566 2/8 626 8/- 7117 5/- 2022 11/- 150132 14/6 DL93 3/8 229 20/- KT61 17/6 PE5745 8/- UABC805/8 X78 26/6 66516 2/9 6J73t 8/8 767 12/. 20L1 151- 15004 12/6 DL99 8/- E236 3/. KT66 12/- PEN46 2/9 UAF42 7/- 179 25/- BAQS 6/- 6170 4/3 787 19/6 20P4 144. 801 5/- DL95 8/8 EF'37A 9/8 KT81 10/- PL96 9/8 UBG1 8 6 X51.6 5/- 6687 22/8 6J7UT 8/6 7Y4 5/- 2025 12/- 807 719 DL98 eJ- EF39 5/- KTBB 28I- PL81 7/- UBC81 /- X21-5 5/. 6616 8/8 6K6GT 5/. 9BW6 8/- 2360 6/8 813 80/- 6M70 5/. 2241 8/8 KTW61 4/8 P1ß2 5/- 11B280 5/9 X801-5 10/- 6A131 8/- 6K7M 5/. 10111 12/8 251,60T 4/8 868 10/- 0186 7/- E1,50 2/. KTZ41 8/- PL83 8/- U13289 6/3 Y63 7/6 61480 - 2/- 6K711 1/3 1002 12/. 2525 8/- 954 4/- 0187 7/9 E280 418 510.4 17/3 20.84 8/8 1jC084 6/8 3E61 40/- 6663 4/9 66.7151 4/6 1021 12/6 25Z4 6/3 1623 5/- E8800 14/- E283 4/8 MLA 18/8 21.600 14/6 UCC85 6/8 3227 12/8 86E6 4/9 6K8M 8/8 1023 12/- 2521 /- 4022611. 15/- RA511 2/- EF80 8/8 M824 18/8 PX4 18/8 UCF80 8/8 5CP1 30/- 613116 7/. 61(80 3/- 1029 9/9 25Z6 8/6 5763 10/6 EABC80 5/8 E280 4/. 3,31514 4/- PY33 8/8 UCH42 7/- CV1526 40/- 66J6 6/8 6K801 8/3 10218 9/. 2807 5/- 7193 1/8 E6242 7/8 E591 2/9 MX40 12/6 2181 5/8 1101181 6/8 607613 6BQ76 7/8 6K25 20/. 10L1 10/- 3001 8/6 7475 2/8 E1341 4/6 E292 2/6 2637 10/- PY82 6/6 UCL82 7/9 03.0.0 

SETS OF VALVES SPECIAL 24 HOUR SERVICE Special 24 Hour DAF91, DF91, DK91, DL92, DL94 .. .. Set of 4, 19/- 
OBSOLETE TYPES A SPECIALITY DAF96, DF96, DK96, DL96 . Set of 4, 25/- 

Ex Press Mail B1tAND NEW TRANSISTOItS QUOTATIONS FOR ANY VALVE NOT LISTED p 0035 g/B OC72 8/- OC81D 41- 
Postage 6d. per Valve. C.W.O. No C.O.D. Order Service oc '1 4/- oc82 /- 

OC45ºº 3/8/8 OC8OC813m/Dr l'IB AD 8/- Send S.A.E. for list 0071 4/8 
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Just published ... a comprehensive guide for all 
interested in - or concerned with - transistors , . . 

TRANSISTOR 
POCKET 
BOO by R. G. Hibberd K B.Sc., N.I.E.E., Sen.M.I.E.E.E. 

This addition to Newnes' series of technical pocket books 

provides a comprehensive guide to the characteristics and use 

of the various types of transistor that have come into use in 

recent years. It is based on the junction transistor, fully taking 
into account the latest varieties including the epitaxial planar, 

field effect, metal -oxide silicon and thin film types. 
Early chapters describe the principles of operation, transistor 

characteristics, equivalent circuits and parameters and estab- 

lishing suitable d.c. operating conditions. A chapter is included 

on the manufacture of transistors, so that the effect of the 

basic methods of fabrication and types of junction on 

transistor characteristics is clearly understood. The operation 
and characteristics of associated semiconductor devices 

used in conjunction with transistors, such as the junction 

rectifier, silicon controlled rectifier, zener diode, tunnel 

diode, varactor diode and phototransistor are also described. 

Low level, high power and high frequency amplification; 
oscillator, switch and d.c. amplifier circuits; 
radio receivers and power supply arrangements 
are all covered in separate chapters, practical 

circuits complete with transistor types and 

component values being included for 
these various applications. The book 

also includes notes on handling and 

testing transistors, and a chapter on 

solid state circuit techniques. 

Fully Historical Introduction; Basic 

Covers 
Principles; Transistor Charac- 
teristics; Transistor Technology; 

Associated Semiconductor Devices; Tran- 
sistor Equivalent Circuits and Parameters; 
D.C. Operating Conditions; Low Level 
Low Frequency Amplifiers; High Power 
Audio Amplifiers; High Frequency 
Amplifiers; Transistor Oscillators; 
Transistor Radio Receivers; The 
Transistor as a Switch; D.C. Amplifiers; 
Power Supplies; Use and Handling o 

Transistors; Solid Circuit Techniques; 
Recent Developments. 

312 pages 
220 illustrations 
7 tables 
only 25s. from 
All BOOKSELLERS 
or complete this coupon and 
post today 

Published by 
NEWNES 

SEND NO MONEY NOW! 

L 

To ODHAMS BOOKS DEPT. SF 

Basted, Sevenoaks, Kent 

Without obligation reserve 
POCKET BOOK" and send 
100% Satisfaction or No 

BLOCK LETTERS BELOW 

.330, 

me "TRANSISTOR 
special invoice with 
Charge Guarantee. 

NAME 

Full Postal Address 
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ADAMIN 
Micro Soldering Instruments 

HIGH PERFORMANCE Normal temperatures 360/375°C. 

Some models 450°C and 500°C. 
MINIATURE SIZE Overall lengths 6;e to 7s". 
LOW WEIGHT From á oz. to I oz. less flex. 
RAPID HEATING 30 seconds to 

2 minutes. 
ABSOLUTE SAFETY 

A & B types low voltage 
C types fully earthed and 

flash tested 

The ADAMIN has its element 
INSIDE THE BIT, so using all the heat 

produced, and avoiding excessive heat radiation. 
This means that less power is required and results 

in an unusually compact design. 

ADAMIN instruments have a far higher performance for their 
size than all other types. Some ADAMIN models have the higher bit 

temperatures now needed to cope with POLYURETHANE COVERED 
WIRES and HIGH MELTING -POINT SOLDERS. 

The ADAMIN handle is injection -moulded in NYLON, and is absolutely unbreakable. 
Free details in brochure SPIO. 

LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, Surrey. Telephone: CROydon 8589 

I 

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188 
Bulk enquires invited. The olde>t component specialists in the trade. Est. 35 yrs. 

LOUDSPEAKER BARGAINS STILL AVAILABLE 
Enormous purchases or Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at THE Lt)WI7ST PRICES 1NI:It: Don't miss this golden opportunity to obtain a first -grade permanent -Magnet LOUDSPEAKER 
Off the production line at LESS THAN THE MANUFACTURER'S CI)51! Bead carefully the prepared list below and elwnse lust the right speaker for the job- 
CO NIPARE THE PRICES ANYWHERE! SELLING FAST-STOCKS CHANGING RAPIDLY 

Bite thus. 
in in 
inches lines 

7000 
21 7000 
21 7000 
2! 7000 
3 8500 
3 7000 
3 7000 
3 6500 
3+ 6000 
34 7000 

5 x 3 9000 
5 x 3 7000 
5 x 3 9000 
5 x 3 9500 
6 x 4 8500 
B x 4 9500 
G x 4 9500 

/roped. 

ohs. Pelee 

Bin Gaut, 
in in 
(swim lines 

heaped. 
in 
oh,m, Price 

9ie. 19010. 
in in 

imelee, lines 

/roped. 
tn 

ohms Price 
80 8/- 34 9500 3 10/8 4 9.500 25 11/8 
35 8/6 3; 7000 35 8/8 5 7000 3 8/8 
50 8/8 3; 9500 50 10/6 5 7500 3 9/- 
80 8/- 4 8000 35 10/8 5 9500 3 10/8 

3 10/- 4 7000 35 11/- 5 9500 15 12/6 
5 91- 4 7500 5 9/6 9 8500 25 10/6 

35 9/- 4 9000 50 11/8 68 7000 3 11/- 
80 9/8 4 9500 35 11/8 
15 101- 4 9500 15 12/- 

3 9/8 

35 12/- 7 X 3! 7000 
3 

8 x 2! 6000 3 8/8 
3 
3 
3 
3 

8/- 
8/6 
9/- 
9/8 

7 X 38 
7 x 30 
7 x 4 
7 x 4 

9500 
9500 
9500 
9500 

8 
3 

30 

18/8 
11/8 
11/- 
12/6 

8 x 2! 7000 
8 x 28 9500 

10 x G 11000 

5 

3 

3 

9/- 
10/- 
22/6 

3 10/- 7 x 4 10000 3 128 10 x 8 11000 5 22/8 
35 12/- 7 x 4 12000 3 15/8 10 x 6 11000 25 28/6 

ALLOW 2/6 each Speaker for postage and peeking and handling charge and please 
specify the exact requirements-the nearest available will be sent. 

SELECTED BARGAINS 
Beautifully geared AM/FM 2 -gang Condensers, 4/R AM/FM IFT'S 405 ko/s and 10.7 Mc/s 
4/6 pair; Magnavox Crystal Tape Recorder Mikes, 12/6; 3 watt Stereo Amplifiers complete, ready to switch on. 79/6: Senteroell rectifiers R3/2D-D3-2-1-Y. 2/6 each. DIODES -0A70, 0A90, CG46H, GD10, 2/- each. TRANSISTORS: 0C45 4/6. PXA101, 3/9, AF115, 4/8. Sub min. Germanium diode 1/3. Ml diode 6d. each. Silicon diodes, 400 p.l.v., 330tr.A, 2/6 each, please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogue-our stocks move too quickly! Kindly make provision for additional postage and package charge to avoid delay. Terms: Cash With Order or C.O.D. on Orders over 10/.. 

Me PNifCneed/ 

HOLE PUNCHES 
Instant Type r diameter ... 
Screw -up Type 
4f diameter Toggle switch ... 

6110 ea 

816 ,. 

86 

;' 88A, B9A ... 
... ... 

916 
1012 .. ..... 

... 
10/8 ..l' 

1118 .. 
14° diameter Int. Octal ... 
it: 

1314 
16/2 

1; ... ... ... 18/10 
14' B9G ... ... 2118 it ..- ... ... 2414 
2.11,' Meter ... ... 3312 ,. 

Complete Set E9.3.6. 
No extra charge for postage and packing 

in the U.K. 

Now sutelied by 

TOMPKINS & LONGMAN LTD. 
237 GIPSY ROAD 

WEST NORWOOD, S.E.27 

re/. Gipsy Hi/I 5000 
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44A WESTBOURNE GEOVE Z t I AERO SERVICES LTD. 
LONDON W2 
Tel.: PARK 5tí411213 

Please send a9 correspondence and Mail -Orders to the Head Once 

Tel.: write 84121 ntYaóne 
When sending cash with order, please include 2/6 in £ for postage and handling fullMINIMUM CHARGE 1/6. No C.O.D. orders accep ed 

Retail Shop: 
85 TOTTENHAM COURT ñ 
LONDON WI 
Tel.: LANgham 8403 
Open all day Saturday 

0A2 61-6AK6 7/- 6F13 6/6 10P13 12/8 
0A3 11/- 6AK7 el- 6F'14 15/- 10P14 13/- 
0B2 6/- 6AL5 8/- 6E15 11/- 10Y 15/- 
OB3 6/- 6AM6 4/- 6F17 6/- 111/3 71- 
003 8/- 6AN4 15/- 6E23 11/e 11112 71- 
003 5/- 8A/45 151- 6F26 6/6 12A6 31- 
1A3 8/- 6AN8 10/- 6E28 10/6 12AC8 8/- 
1A5GT/05/- 6AQ4 5/- BF 32 8/- 12AD6 8/- 
1A7GT 8/- BAQS 6/- 8G60 2/8 12A137GT 
1B3OT 7/- 6AQ5A 7/8 611.11 2/- 5/- 
1C6GT 6/- 6AR5 13/ - 634 9/- 12AH8 11/- 
1D5 7/6 BARB 6/ - 6J5 8/ 12AL5 7/- 
1(150T 7/- BARS 17/6 6350 4/8 12.405 7/- 

0T 
SASS 5/ - 826 3/6 12AT6 5/- 

1L4 2/6 SASS 5/- 837 9/- 12AT7 41- 
1L6 17/6 6.41170 20/- 637G 5/- 12AU6 8/- 
1NSGT 8/- 6AT6 4/6 6K60 6/- P2AU7 5l8 
1R4 6/- BAU40T 9/- 6E70 2/- MAYO 8/- 
185 5/- SAUB 8/- 8K7GT 5/- 12AV7 8/- 
104 5/- 6AV5GT11/- 6K8 8/- 12AW6 20/- 
185 4/8 6AV8 8/- BK80 4/- 12A%7 6/- 
1T4 3/- 8AW8A 14/- 6/123 7/8 12AY7 10/- 
1T50T 6/- 
104 5- 

6s%5GT 131125 
12/8 

?Al. 
/Li 10/- 

12B4A 9/- 
12BA6 6/- 

1115 6/- 6B7 5/- 
éi70A 

128E6 5/6 
1V 6/- 688 7/- 5/- 12BH7A 7/- 
1V2 10/- 6/38G 2/8 6L18 8/- 12BY7A10/- 
1%2A 7/- 8B80T 5/- 887 8/- 1208 4/- 
1%28 7/- 611A6 5/- 12E1 20/- 
2A3 5/. OBA7 15/- 6P1 11/- 12F5GT 8/- 
2A40 80/- 6BC4 17/6 BP25 12/6 12116 3/- 
2C26A 5/- 6BE6 5/6 61'28 12/8 12J5GT 3/- 
2051 12/- 6B06G 15/- 8Q70 8/- 12J70T 7/8 
2052 12/- 68E8 8/ - 12K5 10/- 
2053 50/- OHIO 7/6 BBÁ7 6/- 12K8 8/- 
2CW4 18/- 613,11 8/- 6807 9/- 12Q7GT 6/6 
21)21 6/- 6ßr7 7/- 8007 6/- 128A7 7/- 
2822 85/- eBK4 251- 68117 81 - 12807 4/- 
1824 40/- 6BK7A 9/- OUT 8/- 128F66T 9/- 
8826 80/- 6131.70T 91- 58E7 5/- 12807 4/- 
9021 19/- 6BN8 7/6 68L70T 5/- 128117 5/- 
8%9 i1- 68Q8 1.11- 4aN7GT 4/8 12837 6/- 
8Á4 4/- 68Q7 8/- 122%7 6/- 
283 7/- 81311.7 12/- BTM87 8%- 198Q7GT8/8 
3117 6/- 6BR8 5/- 12887 5/- 
3B28 M/- 81187 17/- 10%8 12Y4 2/6 
3824 5/- BBWB 9/8 1J7G71- 1301 5/- 
3B5411 18/. 6BW7 10/- US 8/8 1803 5/- 
308 4/- 6826 13/- 14Q7 10/- 
31128 M/- 6827 11/- v é 1407 18/- 
3Q4 6/6 604 2/8 V86 5/ - 19AQ5 5/- 
SQ50T/G6/8 602 81- VOGT 7/6 1906 15/- 
384 6/- 806G 5%- W06 7/- 20P1 14/- 
384 6/- BC6 4/- 5%4 4/- 20P3 18/. 
401 6080 7/. 4 20P4 14/- 

113/11111111111 608 11/- 
!E50 

94 5%8 20P5 12/- 

11210211711 6 - ose fÌ 
101- 

8 11/- 
25A612 5/- 
25C5 10/- 

8080/- 

IMAGE 9/- 
51740 5/- 

ó®6(4A17/- 

8007 10/ - 

B7 7/- 
77 17 - 26LBGT 8/- 

26Z40 8/. 
2525 10/. 

60408 8/8 WHO 13/- 907 5/- 25Z6GT 11/- 
6V4G 8/6 130L6 9/- D5 8/- 2807 7/- 
6YIGT 5/- 6CW4 121- 2901 20/- 
6%40 13/- BCYS 10/- E8 4%- 30M 7/- 
52413 81- 80Y7 11/- J7 14/- 30C1 718 
6/301a 10/8 81)3 7/8 K7 10/- 30015 111- 
6,48 4/ - gD6 8/- 30C17 13/- 
sea 8/- BDCB 12/6 B7 18%- 30C18 11/- 
6ÁB4 6/8 6DK6 8/- Y4 8/- 301,15 11/- 
8AB7 4/- 8084 15/. 30E11 12/8 
6A07 4/- OEM 11/- BW8 7%- 30FL12 12/- 
BAF4 10/- 61V5 12/- 002 NH - 30FL14 12/- 
6ÁF60 11/ - 6E1 14/- ODI 7l- 3011 8/6 
SAGS 2/8 6E6 8- OF1 14/- 30L15 12/8 
6A07 6/- 6F60 6%- 0E3 8/- 30L17 14/- 
SARA 10/- 61,7 6/- OF9 10/- 30P12 10/- 

ówí%6 .S WI 
6Of- 

00L1 /6 
30P19 14/- 
30PL1 12/ - 

T8AN/ffiTOHB 
0023 17/6 0078 - 6/+ 28002 90/- 
01724 88/6 0078D 6/- 28004 15/. 
0025 12/- 0081M 7/- 28008 90/- 
00'28 8/- 0081DM 7/- AC128 II - 
0C28 17/6 OCB3 6/- 8F114 9/- 
0029 17/6 00139 18/- e7115 7/- 
0031 15/- 00140 18/, AF118 8/- 
0036 16/- 00141 66/4 AF117 9/- 
0042 7/6 00179 7/- AF118 17/6 
0044 6/- 00171 9/- CETI 8/- 
0045 6/- 00200 9/6 082214 8/6 
0070 6/- 00202 15/- GET115 8/6 
0071 61- 00204 1718 0ET11612/- 
0072 8/- 00205 20/- 0ET875 9/- 
0073 11/- 00208 82/6 0ET88010/- 
00; 3 81- 214410 3/ MAT101 8/8 
0176 6/- 970412 / 2(A3/121816 
GI= 6f NMI TIM 61 - 

SILICON BRIDGE 0011181811. BOB» 
KEl4'IyIERB, 166 FIN. 
1B20K10, 8 amps DO (14-81-4-21-) 1151- 
11340E19, 4 row DO a-4'rl-t-6 
1B1MZ1S18unpm O'Ef'10d1 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 

30PI,13 12/- 
30PL14 12/- 
30PL15 12/- 
35/13 12/- 
35A5 11/- 
3501 6/6 
3505 12/- 
3SLOGT 7/- 
35W4 5/- 
35Z3 10/- 
352.40 4/- 
35Z4GT 8/8 
35Z5GT 0/- 
42 5/- 
431U 8/- 
5015 12/- 
SOBS 7/- 
5005 6/8 
50L6GT 6/6 
50Y8GT10/- 
75 9/- 
7501 18/6 
76 
77 5/- 
78 5/- 
80 6/- 
85.41 25/- 
8542 8/8 
85A3 5/6 
9001 18/ - 
100TH 60/- 
150B2 10/- 
15004 7/6 
185BTA 15/- 
832 20/- 
220PA 7/- 
262E 80/- 
416B 200/- 
715A 3O/ - 
715B 60/- 
807 9/- 
813 70/- 
815 40/- 
211 30/- 
8293 60/- 
866A 14/- 
884 15/- 
931A 60/- 
954 5/- 
955 3/- 
958 2/- 
958A 4/- 
959 8/- 
991 7/- 
1616 5/- 
1619 5/- 
2050 12/8 
5517 8/- 
51343 13/- 
5654 8/- 
5670WA12/- 
567.2 7/- 
5728 7/- 
5750 12/- 
5783 10/- 
5787 10/- 

5814A 10/- 
5840 10/- 
5845 30/- 
5047 30/- 
5903 10/- 
5965 5/- 
6005 7/8 
1021 12/- 
6058 7/- 
6059 18/- 
6060 5/- 
6072 15/- 
6073 7/6 
6095 7/8 
6100 10/- 
6101 7/- 
6111 12/- 
6130 30/- 
6132 12/- 
6135 10/- 
6136 9/- 
6140 30/- 
6146 27/8 
6159 32/- 
6186 10/- 
6197 25/- 
6202 8/- 
6211 4/8 
6336 80/- 
6350 4/- 
6463 7/- 
6550 80/- 
6922 14/- 
6939 45/- 
7044 10/- 
7551 30/- 
7586 22/6 
7895 22/8 
8013A 25/- 
9001 4/- 
9002 5/8 
9003 9/- 
A1820 20/- 
A1834 20/- 
A2087 17/8 
A2134 8/- 
A2226 18/- 
A2293 16/- 
AC/HL/DD 

8/- 
AC/P4 4l- 
AC/TH110/- 
AC2/HL 9/- 
A05/PEN 

10/- 
AC5/PRN/ 

DD 8/- 
A013/PEN 

6/- 
AR8 6/- 
ARP3 3/- 
ARP12 3/8 
A21 9/- 
A211 6/- 
A212 9/- 
AZ31 9/- 

AZ41 7/- 
C111.1 15/- 
013L31 15/- 
CL33 9/- 
CY31 7/- 
D41 5/- 
DA30 1(1- 
DA41 40/- 
DAF91 4/8 
DAF92 8/- 
DAF96 71 - 
DOSO 8/- 
DF64 51- 
1)1,96 7/- 
DF97 11/- 
01163 8/- 
D1177 5/6 
DK32 8/- 
DK40 11/- 
DK91 5/- 
D1,92 9/- 
DK96 8/6 
DLO 8/- 
DL68 10/- 
DL91 5/- 
DL92 8/- 
DL93 4/- 
DL94 e/- 
DL95 8/8 
DL96 7/8 
DM70 5/8 
DY30 7/- 
DY86 8/- 
DY87 9/- 
1800C 20/- 
18800 14/- 
E9OCC 12/- 
19111 8/- 
89200 7/- 
E18000 8/- 
E180F 15/- 
1186F 22/- 
EA50 2/- 
EABC80 7/- 
EAC91 4/- 
EAF42 9/8 
1834 1/8 
11341 5/- 
1891 8/- 
EBC21 7/6 
F.BC:33 
EBC41 8/6 
EBC81 8/8 
EBC90 4/8 
EBC91 6/- 
EBF2 12/- 
111180 7/8 
EBF'83 9/- 
1131'89 7/- 
EBL1 14/- 
18121 11/- 
113131 18/- 
EC53 10/- 
E086 12/- 
8088 12/- 
R090 2/8 

i - 

1.i 6/6 
l:ct.a 5/- 
ECC40 10/- 
ECC70 15/- 
10001 4/- 
10082 5/8 
ECC83 8/- 
10084 7/- 
EUC85 6/6 
ECC86 7/- 
ECC88 10/- 
10(191 3/8 
100109 12/- 
ECF80 8/- 
10183 /8 
101'84 13/- 
ECF86 11/- 
00E804 13/- 
ECIl21 101- 
101135 12/- 
101142 9/6 
101181 6/6 
E01183 7/6 
ECL80 7/6 
ECL82 7/6 
ECL83 9/8 
ECL84 12/- 
ECL86 9/8 
EF36 5/- 
EF37A 8/- 
EF39 5/8 
EF'40 9/6 
EF4l 8/8 
E1,42 8/- 
E1,50 2/- 
E1'54 8/- 
EF55 8/- 
1E80 5/6 
EF85 8/8 
EF86 81- 
E1'89 5/8 
EF91 4/- 
1E92 2/- 
11'94 8/- 
11,95 5/8 
EF98 12/6 
EF183 8/- 
EF184 8/- 
EF804 21/- 
EFP60 101- 
EH90 7/8 
EK32 6/ - 
ELI 8/- 
EL5 10/- 
EL32 3/- 
EL35 5/ - 
EMS 9/- 
EL37 17/8 
EL38 17/6 
EL41 9/6 
F.L42 9/- 
1150 8/- 
EL81 918 
EL83 8/- 
EL84 5/- 
EL8S 8/- 
1186 8/- 
1190 6/- 
EL91 2/3 
EL95 6/- 
11300 22/- 
EI.821 6/- 
EM4 10/- 
13131 5/- 
E M34 12/- 
ED/135 8/- 
15171 12/8 
E5180 7/- 

EM81 7/8 
EM84 81- 
E887 71- 
EN31 10/- 
1891 61- 
1N92 81- 
EY51 8/- 
E Y70 10/- 
11'81 8l- 
EY83 9/6 
EY84 7/6 
EY86 7/6 
EYS7 8/- 
EY88 10/- 
E Y91 3/- 
1235 5/6 
1.240 7/6 
1241 8/- 
1280 5/8 
EZ81 5/8 
EZ90 4/- 
FW4/500 71- 
F W 4/800 8/6 
GT1C 10/- 
GT3 15/- 
G1150 25/- 
07.30 8/- 
(17.31 5/- 
0232 10/- 
GZ34 10/- 
HABC80 8/- 
HL2K 8/- 
HL'23DD 

13/- 
111A1 4/- 
11192 818 
HL133DD 

10/- 
HR2 12/- 
KT2 5/- 
KT80 20/- 
KT32 8/- 
KT330 8/- 
KT41 7/6 
KT44 5/- 
KT45 15/- 
KT63 8/- 
KT66 16/- 
KT88 22/- 
KTZ41 6/- 
LP2 7/- 
M114 5/- 
M1141 9/- 

8/- 
MS/PEN 8/- 
MSPENT 

10/- 
N78 15/- 
N8P1 25/- 
NBP2 22/- 
ORP12 12/- 
ORP60 10/- 
PABC80 7/6 
PC86 12/- 
P088 12/- 
PC97 9/6 
PC805 121- 
PCC84 8/8 
PCC85 8/- 
PCCBS 12/- 
PCC89 12/8 
PC0189 12/- 
l'CF80 7/6 
PCF82 8/- 
PCF84 8l- 
PCF86 9/- 
PCF87 13/- 
PCF800 11/- 
PCF801 11/- 

PCF802 11/- 
PCF905 11/- 
P01,806 13/- 
PCF808 121 - 
PULSO 12/- 
PC1.81 9/- 
PCL82 8/- 
PCL83 8/6 
P0L84 8/8 
PCL85 9/8 
PC.L86 9/8 
PCL801 12/ - 
PEN 45 71- 
PEN45DD 

12/- 
PEN46 8/- 
PEN220A 

7/- 
PEN38310/- 
PEN384 7/- 
PEN453DD 

10/6 
PENA4 7/6 
PENDD 

4020 7/8 
PF L20017/ 6 
PL36 10/- 
P1,38 18/- 
PL81 8/- 
PL82 7/8 
P1,83 7/6 
PL84 7/- 
PL302 14/- 
PL500 15/- 
PY33 918 
PY80 8/- 
PY81 6/6 
PY82 6/6 
PY83 7/- 
PY88 8/8 
PY800 8/6 
PY801 8/6 
P%26 10/- 
P230 10/- 
QP25 5/- 
QQV02-6 

45/- 
QQVOS-10 

35/- 
QQV03-20A 

100/- 

QQVOO.40A 
100/- 

Q892/10 8/6 
Q895/10 5/8 
Q8108/45 

15/- 
Q8150/15 

8/- 
QV04-7 10/ - 
RIO 121- 
R17 8/- 
R18 7/6 
RL18 10/- 
6130 12/8 
SP4 5/- 
01'41 5/- 
81'42 8/- 
131'61 4/- 
8132150A 

10/- 
T41 12/6 
TH233 8/- 
TH2321 7/- 
TP25 5/- 
TT15 85/- 

TT11 35/- 
T240 401- 
U12/14 13/- 
017 5/- 
U18/20 71 - 
Ma 10/- 
022 6/- 
1125 111- 
026 I1/- 
1176 4/- 
11191 11/8 
U2.51 12/8 
U281 13/- 
0202 14/- 
U301 121- 
E403 71- 
0801 18/- 
UABC80 5/6 
UAF42 91- 
UB41 11/- 
U BC41 8/- 
U11081 8/- 
UBF80 7/- 
0B1'89 -/6 
UBL21 11/- 
UC92 6/- 
UCC84 10/- 
UCC85 71- 
UCF'80 10/- 
UCH2l 9/6 
UCH42 9/6 
UCH43 8/- 
UCH81 7/- 
UCL82 8/6 
UCL83 10/- 
UD143 12/6 
UF41 9/- 
111'42 9/- 
UF43 8/- 
UF80 8/- 
UF85 8/- 
U1,86 11/- 
UF89 7/6 
UL41 9/- 
UL84 8/8 
084 10/- 
UM80 71- 
11175 8/- 
UU7 8/- 
17118 13/- 
0119 7/- 
UY1N 91- 
UY21 9/- 
UY41 8/8 
UY82 9/8 
UY85 8/- 
VP23 3/6 
VP41 5/- 
VP210 5/- 
YUSO 8/- 
VU111 7/6 
V1120 10/- 
W21 5/- 
W81M 6/- 
X65 5/6 
X06 8/- 
876M 7/8 
X78 20/- 
X81M 18/- 
XC13 7/6 
XC15 4/6 
27000 4/- 
Z729 ß/- 
Z759 23/- 
ZNB10 7/8 
28820 9/8 

GERMANIUM DIODES 
0A5 4/6 OASI 
OAS 9/- 0Á85 
0Á10 8/- OA86 
0A70 2/- 0A90 
0A73 1/8 OA91 
0/179 8/1 DA" 

81- 
8/6 
21- 
2/8 
8} 

C(44E 2/- 
001015 1I8 
C0128 2/- 
01%23 1/6 
08144 1/6 
0MZ64 91 - 

CATHODE RAY TUBES 
$01.1tia recommended for P.E. O.eilloscope; 

ó-6r afar, Max. made voila 1600,, r marten 
50/- 

VCR139A-30' .. sen; 4-0v Mas Anode Volta 
608.600e, a. mad d P.W. Mla1atee Oedlloecope 

30/- 
807-6, 2;' screen; 800e BHT 55/- 

Vr4w Tubs barer: 30111-818; VCE196A-2/6; 
D07-4 116. 

FERRITE ROD AERIAL 
OSMOR PW/FRI 8/8 P.P. 
W11'8Á0 RA2W, ,Alta Or Amid C II 19/8 
WW1= RODS ONLY, }' db z 8' 10 ea. 

15/- per Aria. 
MOTO OWJS 0818 
024ala Antlmmy, Olde-m MT 160V. 
mm461dly 1 9 j 418 m -- .. q- P.P. 1/S 

ZENER DIODES 
OAZ200 301- OAZ206 8/ 08,2213 6/8 
OAZ201 9/6 0/12207 9/8 0A7.22410/- 
08,2202 6/- OAZ208 8/ V114254 8/8 
OAZ203 7/- OAZ210 8/ VR475 6/8 
OAZ204 8/6 0A7.211 5/6 V14575 6/6 
0AZ205 6/- OAZ212 7/6 VR7B 6/8 
STC SILICON JUNCTION RECTIFIERS, 
HALF WAVE, 3 AMPS D.C. 
R8310, 140 p'v 4/- 80350, 700 ply 7/6 
88320, 280 p v 5/- 88360, 840 ple 8/- 
88330, 420 p v 8/- 88370, 980 pie 9/- 
R8340, 160 p v 7/- RS380, 1120 piv 10/. 
MISCELLANEOUS SILICON RECTIFIERS 
D0300, 50 piv, 500mA 
8X781, 60 piv, 50mA 
9JI02A 100 piv, 2.4A 
810310 100 ply, 30A 
0%643 120 piv, 270mA 
8%643, 180 ply, 280mA 
BYZ13, 200 ply, SA 
0Á202, 150 piv, 160mA 
015006, 400 piv. 500mA 
0Á210, 400 ply, 500mA 
BY100, 700 piv, 450mA 
0Á211, 800 ply, 500mA 
DD058, 800 pIv, 500mA 

VR10A 8l- 
VR11A 8/- 
VR13A 6/- 

5/- 
4/6 
7/e 

25/- 
3/6 
3/9 

10/- 
5/- 
6/0 
6/6 
7/- 
9/5 

12/6 
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PRACTICAL 
WIRELESS blueprints 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 

PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 

London W.C.2. 

DOUBLE -FEATURE BLUEPRINTS 

The Strand Amplifier ... 
The PW Signal Generator 
The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 
The 
The 

The 
The 

The 
The 

... 

... 
Berkeley Loudspeaker Enclosure 1 
Luxembourg Tuner ... f 
PW Troubadour ... ... 

._. PW Everest Tuner 
PW Britannic Two 
PW Mercury Six ... ... 

Beginner's Short Wave Two ... 
S.W. Listener's Guide ... ... 

Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data... 

PW "Sixteen" Multirange Meter 
Test Meter Applications Chart 

The Celeste 7 -transistor Portable Radio l 
The Spinette Record Player ... f 
Transistor Radio Mains Unit ... } ... 7 Mc/s Transceiver ... f 

51- 

5,- 

716 

6f- 

5f- 

51- 

51- 

Sf - 

SINGLE -FEATURE BLUEPRINTS 

The Tutor 

The Citizen 

The PW Pocket Superhet 

The PW 35 -watt Guitar Amplifier ... 

The Mini -amp 

The PT Multimeter 

The Autocrat Car Radio 

The Beginner's Short Wave Superhet 

The Empire 7 Three -band Receiver ... 

Electronic Hawaiian Guitar ... 

3,- 

51- 

5f- 

5,- 

5f- 

5f- 

5,- 

51 - 

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. 

QUERY SERVICE 
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 
requirements. 

(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 
details 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 3rd February, 1966 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, FEBRUARY, 1966 

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House, Southampton Street. London. W.C.2, and printed 
In England by WATMOUGHS LIMITED, Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH 
(Aisle) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia. Malawi and Zambia: KINGSTONS LTD. East Africa: 

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate Including onstage for one year: To any part of the World £1.9.0. 
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HENRY'S RADIO LTD. 
303 EDGWARE ROAD, LONDON W2 

PADdington 1008,19 
Open Mon. to Sat. 9-6. Thurs. I p.m. 

Open all day Saturday. 

NEW 1966 CATALOGUE 150 PAGES 

Fully detailed and illustrated components, equipment 
and Hi-Fi. All types and makes. 5000 Stock lines. 
The Finest Range available. A mine of information. 

Price 61- post paid. 

with Catalogue, 61- Discount vouchers gives 
21- in pound discount on purchases. FREE 

CATALOGUE COSTS NOTHING AFTER USING VOUCHERS Eir.111 
(I) GLOBEMASTER 

MW/LW/SW PORTABLE 
Full 3 -waveband tuning. Pushbutton 
wavechange. Superhet printed circuit. 
Black -chromed cabinet II x 71 x 3}in. 
(SW 17-50 metres). Ear/Record sockets. 
TOTAL P.P. 
TO BUILDST {8.19.6 316. 

(6) VHF FM TUNER 
87/105 Mc/s Transistor Superhet. 
Geared tuning. Terrific quality and 
sensitivity. For valve or transistor 
amplifiers. 4 x 3) x21in. 

TO BUILD 
TOTAL COST E6.19.6 216. 

(Cabinet Assembly 20f- extra) 

IO AND 20 WATT TRANSISTOR MONO AND STEREO HI-FI UNITS 
(2) POWER AMPLIFIERS. 10 watts 
RMS output. IOOmV input. 30c,s to 
20kc/s -_ IdB. 6 transistor. Push-pull. 
Panel size 4 x 24 x lin. KS 4 x 4in. 
TPAIO 3 3-S ohm spkr. [5.10.0, p.p. 216 

TPA10,'IS 12-16 ohm spkr., 
[S.19.6, p.p. 216 

(Mains unit for 1 or 2 amplifiers, 
5916, p.p. 216) 

The Finest High Fidelity at 
Unbeatable Prices 

(4) TRANSMITTER/ 
RECEIVERS 

* Up to 4 -mile range 
[7.19.6, p.p. 216 per pair 

* Up to 5 mile range 
[22.10.0, p.p. 316 per pr. 

(3) PREAMPLIFIERS. 8 input 
selector. Treble, bass, volume, filter 
controls. I}mV to 300mV inputs. 
Battery operated or from Mains Unit. 
Output up to 150mV RMS. 

MP2 Mono 94 x 24 x tin. [5.10.0, p.p. 
216 (brown or gold front panel 816). 

SP4 Mono/Stereo, 9 x 31 x 
£10.19.6, p.p. 316 (front panel plate 1216) 

ALL UNITS BUILT AND TESTED 

HI -Fl 
WE CAN NOW 

SUPPLY FROM 
STOCK ALL MAKES 
OF HIGH FIDELITY 

EQUIPMENT 
(Hi-Fi Room opening 

shortly) 

(9) MICROPHONES 
* Professional 50K ohms 

Dm301 7916 * 50k Stick Dm107, 
Dynamic 6916 * IOOc Xtal Stick 

with stand 3216 * BM3 Stick Mic. 3716 

(5) BUILD A TAPE RECORDER 
Three speeds -3 watts. 
Complete kits with new "363" decks. 
Supplied as preassembled sections. 
Complete with portable cabinets and 
Speaker-excellent quality. * TWO TRACK * FOUR TRACK 

£26 é;6. E30 P.P. 

(7) S WATT AMPLIFIER 
6 -Transistor Push-pull, 3 ohms. 6mV 
into K. 12/18V supply. 2; x 2 x l)in. 
BUILT AND TESTED 79/6 P.P. 
(optional mains units 541- 21- 

p.p. 21.). 
New matching Preamplifier, 6 inputs, 
treble/bass/selector/volume controls. 6- 
10mV o/put. 9-18V supply. 7916, p.p. 21- 

(8) REGENT -6 
MW/LW POCKET RADIO 

6 -transistor superhet. Geared 
tuning. Push-pull output. Moulded 
cabinet 5 x 3 x I}in. Phone 
socket. 

TOTAL COST 
TO BUILD 85/- P.P. 

2l 

MULTI -METERS 
PT34 IkV 3916 TP55 20kV [5.19.6 
MI 2kV 4916 EP3Ok 30kV [6.10.0 
TPIO 2kV 751- EPSOk 50kV [8.15.0 
EPIOk 10kV 79'6 S00 30kV £8.17.6 

ITI-2 20kV 8916 EPIOOk 100kV E10.10.0 

EP2Ok 10kV 9916 

FREE Lists on request. * 12 page. Transistor, SCR, diode, 
lightcell, quartz crystal, valve, heat 
sink, Zener catalogue and 4 page 
short catalogue of units. 

SINCLAIR KITS 
Micro FM (VHF) Kit 
Micro 6 (MW) Kit 
Slimline (MW) Kit ... 
XI0 Built Mains unit 
XI0 Kit 541- 
X20 Built Mains unit 
X20 Kit 9916 

[5.19.6 
[2.19.6 
E2.9.6 

E6.19.6 
£S.15.6 
[9.19.6 
[7.19.6 

(10) ROADSTER 
MW;'LW CAR RADIO 

Supplied as Preassembled Panels. 
Permeability tuned superhet. Push- 
button wave -changer. Push-pull out- 
put. Fits any car. 7 x 4 x tin. 12 volt 
(-}) earth.ASSEM 

LY `p 
TOTAL BCOST `D 19.6 316 
(Speaker/Baffle/Car Fixing Kit, 201-.) 

LET US QUOTE FOR PARTS 
FOR YOUR CIRCUIT. SEND LIST OF 
PARTS FOR QUICK REPLY. MOST 
PARTS IN STOCK FOR ALL PUB- 
LISHED DESIGNS. 

*PROVED AND TESTED DESIGNS - 
FULLY GUARANTEED 

www.americanradiohistory.com
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