
PRACTICAL 
1 RELESS 
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216 
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* COVERS 5 RANGES 

* ALIGNS RECEIVERS 

* CHECKS TUNED CIRCUITS 

* CW or IVICIN 

* MAINS OPERATED 
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6.1.2.COLL 

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 0291/3 SOLJOINT LONDON SW4 

JACKSON BROS. 
(London) Ltd. 

Invite you to see 

their latest designs of 

VARIABLE CAPACITORS 

DRIVES & TERMINALS 
At Stand No. 

265 
R.E.C.M.F. EXHIBITION 

OLYMPIA 
23 -26 MAY 

JACKSON BROS. 

(London) Ltd. 

KINGSWAY, WADDON, 

CROYDON. CR940G 

NOMBREX INSTRUMENTATION 

WIDE RANGE 
TRANSISTORISED 

SIGNAL GENERATOR 
MODEL 27 

* Range 150Kc /s- 350Mc /s * Direct Calibration * Mod. or Unmod. output * Accuracy better than 2 % 
£10.18.9. 

ALSO AVAILABLE 
C. R. Bridge 62 .. .. £9.8.9 
Inductance Bridge 66 .. £18.8.9 
Power Supply Unit 61 .. £6.16.6 

WIDE RANGE TRANSISTORISED 
AUDIO GENERATOR 63 

* Range 10c /s- 100Kc /s 
* Sine or Square Wave 
* Accuracy & Low Dist. 
* Calibrated Output 

£17.3.9 

' 

All prices include battery, post and packing 

S.A.E. for Trade & Export Prompt 
Leaflet Enquiries Invited Delivery 

NOMBREX LTD 'NDIVI IS ON 
TS 

Estuary House, C'amperdown Ter., Exmouth, Devon 
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JASON 
* TAPE * 
We offer you fully teneilieed polyester/ 
mviar and P.V.C. tapes of identical 
quality hi -fi, wide range recording 

haracteristics as top grade tapes. 
Quality control manufacture. They 
are truly worth a few more coppery 
than acetate, sub -standard, jointed or 
cheap Imports. TRY ONE AND 
PROVE IT YOURSELF. 

Standard Play 
sin. 150ft. 218 
4in. 300ft. 4/8 
5 n. 600ft. 7/8 
5 ;in. 900ft.10 /8 
7in. 1,200ít.12/8 

Double Play 
Sin. 300ft. 4/- 
4in. 600ft. 8/- 

1,200ft. 15/- 
7(t n. 1,800ft.19 /8 
lin. 2,400ft.27/- 

Long Play 
31n. 2.25ft. 2/9 
4in. 450ft. 5/6 
5in. 906ft.10/8 
Olin. 1,206ft.18/- 
71n. 1,800ft.18 /6 

Triple Play 
4in. 900ft.13 /- 
5in. 1,80(Ift.25 /- 
5;in. 2,4O01í.84/- 
- . 3.600fí.44 - 

t Quadruple Play 
Sin. 60011. 8/6 

Postage 11- reel. 
root Free lees 5% o t three reels. 

Quantity and Trade enquiries invited. 
NOTE. Lorin' ton,. _ '1;., al oli ara rb,,_ 

BARGAIN PARCELS 
lucln,l b,g variable c,a leire,u, id... eds. Laud- 
speaker plugs /sockets, knobs, pote. condensers, 
resistors, nuts, [wits, cabinet fittings, switches, 
transformer choke, rectifier, transistors at a 
small fraction of list value. Due to heavy 
demand we are now packing them in several 
sizes -TRY ONE. 
S lbs. (post 8/ -) 9/- 
71bs. (post 5/ -1 17/8 
141ós. (post 8l -) 291- 

Transistorised 

FM Tuner 
CALLERS WELCOME Demonstration without 

obligation at all 
branches 

HIGH QUALITY: 
LOW NOISE: 
BATTERY OR MAINS 
OPERATION 

TRANSISTORS TOP QUALITY 

Mallard Matched Output Kits 0081D and 2 -OC81 . . 

R.F. Kite 0C44. 0045 (2) 3 transistors .. .. 

GERMANIUM DIODES 
General Purpose miniature detector A.V.U. etc. 8/8 doz. 
Gold Bonded highest qual- 
ity. Individually tes. 1 /- 
ted 9/8 doz. 

SILICON H.T. 
RECTIFIERS 
Guaranteed performae -c, 
Top makes. Tested 250v. 
working. 120 mA 2/9 (3 for 8/61 
500 mA 7/6 
(3 for 19/6) 

This beautifully compact 
6 transistor machine (size 

8 n 4 it 211 in.) will give quiet- 
er, more interference tree re- 

ception. Months of use from a 
standard 9 volt battery or its 

small power requirements eau be 
drawn from any amplifier. Low 

noise frequency changer with 
smooth 2 gang tuning feeding no less 

than three I.F. stages coupled to a 
double -tuned discriminator terminating in 
an L.F. stage giving ample output for all 
quality amplifiers. 

avoid disappointment 

ORDER NOW £8 -1 O 

9/6 
9/6 

8d. 

LATEST 

GARRARD 
All Focuro l're..b. All a iris cartridge. 
P. V2ß (',-carafe Stereo cartridge fitted lo 
any deck for 15/- extra, 

SRP12 89.7,8 
SP25 89.19.0 
AUTOSLIM 15.10.0 
Model 1,000 18.5.0 
Model 2,000 88.10.0 
Model 3,000 28.10.0 
AT80 89.19.0 
A70 818.10.0 
LAB80 424.19.0 
401 229.19.0 

B.S.R. BARGAINS 
TU14 59/- 
GU7 85/- 
UA14 89/- 
UA18 99/- 
UA25 SUPERSLIM 85.10.0 

CARTRIDGES 
G.C.2. Garrard Mono 
EV28 Garrard Stereo Ceramic 
EUPHONIC SUPER Ceramic 

Stereo Diamond 100mV 
Output 

18/- 
24/- 

89/- 

AVOID AMPLITUDE DISTOR- 
TION WITH YOUR HI -FI AMP. 

STABILISED 
TRANSISTOR POWER SUPPLY 

VARIABLE 0 -15V. AT 
0 -1 AMP. 
STABILISED FOR MAINS 
VAR. 210 - 250V. 
RIPPLE CORRECTED 
SHORT CIRCUIT 

PROTECTION 
HANDSOME STYLED 

CABINET 

* PRICE ONLY 6GNS. 

10 WATT TRANSISTOR AMP 
Consisting above stabilised 
power pack (can be used separ- 
ately), with built -in pre -amp and 
controls driving two x OC26 
main amp. in styled cabinet. 
New concept in value and de- 
sign. 10 transistors, selection, 
vol. and tone controls equalisa- 
tion. 

PRICE 12GNs. 

ELPICO MONO PREAMPS 
DPA15. Latest black /satin chrome finish multiple input 
channels selector base and treble controls. Matches all 
pick -ups and mikes. Provision tape recording. 
Normally 10 gas. our price 4 GAS. 

Value in VALVES GUARANTEED 3 MONTHS 
BY RETURN OF POST 

Batisiaetouer Money Back Guarantee on goods if returned unused within 14 days. 
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE 
TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2 -11 Bd. per valve. Free over 12. 

1L4 213 
115 4/9 
1S4 418 
195 4/8 

2D21 5/8 

304 5/3 
5Ú4G 6/- 
5Y3GT 8/6 
5Z4G 8/9 
5Z4GT 9/8 
8 /30L2 9/6 
BABG 7/6 
OAKS 4/9 
BAQ5 5/- 
GATB 5/- 
OBAB 5/8 
BBEB 5/8 
8BH8 8/6 
61316 7/- 
BBR7 9/6 
8BW6 7/ß 

8C4 P7 3/- 
805 5/8 
608 4- 
604 11/- 
OCDBG 17/- 
8D8 4/- 

BFBG 5/- 
6F13 4/8 
6F14 7/8 
8F15 9/8 
8F23 8/- 
625G 4/- 

8GT ( 36 38 
8276 5/8 
6J7GT 9/8 
61170 2/8 
8K7GT 5/9 
8HOG 5/9 

8K8GT 9/8 
6L1 9/6 
61.130 818 
BL18 7/9 
BLD20 8/8 
BP25 12/- 
8P28 9/8 
607G 7l- 
BQ7GT 8/9 
0SL7GT 8/9 
BSN7GT e/9 
BU4GT 9/6 
BVBG 419 
8V8GT 8/9 
81I4 4/8 
8%5G 5/- 
8E5GT 8/9 

787 1718 
7C5 9/8 
7C8 7/6 
7117 7/8 
787 14/8 
7Y4 7/- 
10C1 11/- 
1002 12/0 
10F1 7/8 
10LD111418 
10P13 9/6 
10P14 9/6 
12AT7 4/9 
12AU7 5/8 
12AK7 8/- 
12J7GT 
12K7GT 5/- 
12K8GT 9/8 
12Q7GT 8/8 
1487 14/8 
19AQ5 5/8 
E0D1 8/9 
20F2 9/8 
29L1 18/- 
SOP1 9/6 
20P3 9/8 

20P4 17/9 
25L80T 7/- 
25Z4á 7/- 
30F5 9/- 
30FL1 9/9 
301,15 11/8 
30P4 1116 
30P12 9/- 
30PL1 11/- 
85A5 918 
35L6GT 818 
35W4 816 
35Z4GT 5/9 

L8GT /é 
10BTA19/8 
807 9/8 
955 3/8 
958 3l- 
AZ31 8/8 
CBL31 19/8 
DAF98 7/8 
DF96 7/3 
DK92 8/8 
DL92 e/- 
DL94 8/8 
DL96 7/3 
EABC80 8/9 
EAF42 8/- 
EB41 4/6 
EB92 2/9 
EBC33 7/8 
EBC41 9/8 
EBC91 6/9 
EBF80 7/9 
EBF89 7/- 
EBL21 11/- 
ECC40 9/8 
ECC81 4/9 
ECC82 518 
ECC88 8/- 
ECC84 7/- 
ECC85 5/9 

ECC88 9/8 
ECF80 7/9 
ECF82 7/8 
ECH21 10/- 
ECH35 11/- 
ECH42 10/8 
ECH81 6/9 
ECH83 7/9 
ECL80 5/9 
ECL82 7/8 
ECL83 10/8 
ECL88 9/6 
EF38 4/9 
EF39 7/- 
EF40 10/- 
EF41 91- 
EF50 3/3 
EF80 4/3 
EF85 8/3 
EF88 7/6 
EF89 816 
EF91 3/6 
EF183 8/- 
EF184 B/- 
EL32 51- 
E133 12/- 
EL84 11/8 
EL35 8/- 
EL38 15/- 
EL41 9/9 
EL42 8/9 
EL84 8/8 
EROI 7/- 
EM81 7/8 
EM84 7/9 
EY51 7/8 
EYO 7/8 
EY88 8/8 
EZ40 7/8 
EZ41 8/8 
EZ80 5/8 
EZ81 8/- 

GZ32 9/8 

GZ34 10/8 
KT81 12/- 
KT83 5/9 
KTOB 19/8 
KT88 27/8 
KTW81 5/9 
KTW83 5/- 
KTZ63 7/- 
311714 7/- 
N37 9/8 
N78 13/- 
N108 13/- 
PC88 9l8 
PC97 7/8 
PCC84 8/8 
PCC85 7/8 
PCC88 1119 
PCC89 11/- 
PCC189 9/9 
PCF80 8/9 
PCF82 8/9 
PCF86 8/3 
PCL82 7/9 
PCL83 9/8 
PCL84 9/- 
PCL85 9/6 
POLSO 9/8 
PL33 8/8 
PL38 111- 
PL38 12/8 
PL81 7/9 
PL82 5/9 
PL83 8/- 
PL84 7/- 
PY31 7/6 
PY82 9/0 
PY33 7/8 
PY80 5/9 
PY81 5/9 
PY82 5/8 
PY83 5/9 
PY88 8/8 
PY800 7/- 
PZ30 9/8 

SP61 2/9 
TDD4 7/- 
U14118 7/8 
U25 9/6 
U28 9/8 
U35 12/p 
U37 11/- 
17107 12/8 
17191 12/8 
17281 9/8 
17282 15/- 
17329 8/8 
U801 19/- 
17ABC80 8/8 
UAF42 7/9 
17B41 e/8 
UBC41 8/9 
1711081 8/9 
1713111110 7/8 
UBF89 7/8 
UBL21 10/9 
17C92 819 
17CC85 7/8 
UCFO 8/8 
17CH21 10/9 
UCH42 9/8 
1701181 7/- 
UCL82 8/- 
17CL88 10/8 
UF41 9/- 
UF42 8/9 
UP85 7/8 
UF89 819 
17L41 10/- 
17144 14/- 
171,46 10/6 
UL84 8/8 
UM80 916 
UY21 8/9 
UY41 7/- 
17Y85 5/6 
VR105 5/- 
VR150 5/- 
%88 7/9 

STEREO PORTABLE 
CABINETS 

Latest black and silver metal finish. 
Consisting of centre cabinet see 
I61in. s 13ín. x gin. deep with lift up 
lid together with two 10 x 6 speaker 
cabinets which clip on ends of main 
cabinetaize Olin. x 13ín. x 8in. making 
overall size of 25Itn. x 13in. z gin. 
High quality chrome fittings. Will 
take almost any autochanger or 
tape dec. Approx. 
halt price at £3.19.0 
Ditto, but less chrome, 
takes 7 x 4 speaker £2.19.9 
MONO PORTABLE CABINETS. 
B.B.R. tape deck or single record 
player, new, attractive 19/6 finish, half price. 
AUTOCHANGE PORTABLE CABI- 
NETS. As used on 18 gns. record 
player. Due to 'fortunate purchase we 
offer complete with motor 
board and all fittings at only 49/- 
PLEASE NOTE. A wide range of 
cabinets to caliers al all branches. 
100 HI -STABS 9/6 
1% to6% 1000 to 5 m0. 
CO-AX, low loss, Od. yd. 25 yds. 11/8; 
50 yds. 22/ -; 100 yds. 42/6. Plugs 1/3. 
100 RESISTORS 6/6 
SIZES 1 -3 watt. 
MICROPHONE CABLE Highest 
quality, black, grey white. 9d, per 
yard. 
100 CONDENSERS 9/6 
Miniature Ceramic, Oliver, MICa etc., 
3pF to 515F. LIST VALUE OVER M. 

25 ELECTROLYTICS 
Assorted 2 to 500 mid 6 to 400 
volt. LIST VALUE OVER 85. 9/6 
50 TAG STRIPS 7/6 
Mixed sizes 2 to 15 way. 
25 POTENTIOMETERS 
Including with switch, long 
and short spindle, pre -seta, log 9/6 
and Sa. unused. 1k -2m D. LIST 
VALUE APPROX. EA. 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 
25ft. coils only. 4/- 
CALLERS. A very wide range of 
electronic eompounts await you at on 
branches. Tour enquiries welcomed, 

Stockists of Leak. Quad, Chapman, Goodman, Armstrong, Tripletone Linear Rogers, Truvox, Ferrograph. IVhnrfedale, etc. 

Post: 1 lb. 1/5, 15 Ib. 2/8, 2 lb. 2/9, 4 lb. 3/8, 6 lb. 4/-, 14 lb. 5/6, All Mail Orders to Brighton please 

TECHNICA L 

T DING 

LONDON Tottenham 839 t Road, W.1. 
Tel. 

Cresce BRIGHTON Tel.kB 0722ní 
Place 

PORTSMOUTH Tel. 
25034atton Road 

SOUTHAMPTON Te1E25ar. 

WORTHING T32 
Montague Street 

81 
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"SURPASSED ALL MY 

EXPECTATIONS" 
M. I. CULLEN, CHELTENHAM 

ainnartme 
SYSTEMS 

The Joystick VFA system is a remarkable inven- 
tion. Its unique quality of high performance at any 
selected frequency from 1 M /c. to 30 Mc /s.- 
particularly from difficult locations -has radically 
changed the attitude of both the licensed amateur 
and the shortwave listener towards their aerial 
problems. 
Each Joystick VFA system is complete with a 
Joymatch matching unit suitable for your type of 
operation. 
You cannot afford to ignore the potential of the 
Joystick VFA. The system is simple to use -the 
Joystick VFA will clip to a chimney, tree or mast, 
can be laid upon a pelmet, stood in the corner of a 
room, will even give a good account of itself in a 
basement. 
You are strongly recommended to contact the 
Joystick factory immediately (or one of our agents) 
for a brochure with full details. 

More Testimonials to Joystick Systems. 
"Quite an antenna this - ZL's, VK's and anywhere 
you like to mention ". L. W. Hastings, Surrey. 
U.K. Agents: G. W. Smith Er Co. (Radio) Ltd., 3 Lisle Street, 
London, W.C.2. Stephens -James Ltd., 70 Priory Road, Liverpool, 4. 

Chas. H. Young, 170/172 Corporation Street, Birmingham, 4. 

R.S.C. (Manchester) Ltd., 326 Argyle Street, Glasgow, CA 

(and all branches). Swan Er Co. Products Ltd., 247 Humber Ave., 
Coventry. Lasky's Radio (all branches). G3HSC, 45 Green 

Lane, Purley, Surrey. (Demonstrations by appointment). 

Joymatch Type 3- General 
short wave coverage SWL 
(Junior model). 

U.S. PATENT 
No. 3274600. 
S. AFRICA PATENT 

No. 63/4389. 
UK and World Patents 

applied for. 

Joymatch Type 2A- General 
medium wave coverage ex- 
tending over short wave 
spectrum. 

Joymatch Type 3A- Genera 
short wave coverage for 
SWL. Bandswitched for 
amateur bands. 

Post this coupon in the morning- without fail! 

PARTRIDGE ELECTRONICS LIMITED 
Caister House, Prospect Road, Broadstairs, Kent. 

NAME Call sign 

ADDRESS 
PWE 

82 

MICRO SOLDERING 

INSTRUMENTS 

New revised range 

6 models 
5 WATTS to 24 WATTS 

HIGH PERFORMANCE 
325/400 C. Some models 450`C. 

MINIATURE 
Overall lengths 63,in. to 71in. 

Maximum handle dia. din. 

LIGHT 
Weights from ;oz. to 1 oz. without flex 

RAPID HEATING 
30 seconds to 2 minutes 

WIDE RANGE OF BITS 

Tips 6 -',in. (047) to ,'kin. dia. 

ask for new colour catalogue 

LIGHT SOLDERING 

DEVELOPMENTS LTD 

28 Sydenham Road, Croydon, CR9 2LL 

Telephone : 01 -688 8589/4559 
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O AR - QUALITY 

ANOTHER CODAR TRIUMPH!, 

THE 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 /e (540-10 metres) in four ranges: 560 Kc /s -1.5 Mc /s; 1.5 Mc /s-4.2 Mc /s; 
4.2 Mc /s -11.5 Mc /s; 11.5 Mc /s-30 Mc /e. Slide rule scales for each 
band calibrated in frequencies plus an additional logging 
scale in degrees. Two speed vernier tuning control with reverse 
slow tuning action. Unique aerial input stage exclusive to the 
CR.70A employing High 'Q' Air- spaced CODAR -COIL 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 /a with EF183 frame grid valve for maximum gain and selectivity. 5 valves (including two twin 
triodes) giving 7 valve line -up. Separate B.F.O. stage for CW and 
BBB reception. Calibrated signal strength 'S' meter, illumin- ated. Automatic Volume control. Panel phone jack for 'private' listening. 2-3 ohm output for external speaker. (Matching unit optional extra.) Superb styling metal cabinet in the new 
Organasol Satin lustre finish. Size: 13 x 5Y x 7}-. For A.C. 
203/250v. Ready built. Not a Kit at the fantastic low price of 
519.10.0. Carr. 7/6. 
CODAR R.F. PRE -SELECTOR MODEL P.R.30. Consider- 
ably improves the performance of any superhet receiver over 
1.5-30 Mc /s. Uses EF183 Frame Grid Valve, and provides up to 
20dB gain plus substantial image rejection. improved signal/ noise ratio and selectivity. Selector switch for either dipole or single wire antenna. Power requirements 180.250 volts 12mA 
H. 6.3 volts, .3 amp L.T. Size 86 x 5 x Sin. Ready built, complete with cables, plugs and instructions, 25.10.0. Carr. 4/6 MODEL P.R.30X. Self powered model for 200-250v. A.C. Also provides 
25mA at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories 
£7.4.0. Carr. 4/6. 
CODAR "Q" MULTIPLIER MODEL R.Q.IO. For use with 
any superhet receiver with an I.F. between 450 and 470 Kc /a. Provides considerable increase in selectivity for either peaking 
or rejecting a signal on AM. CW. or SSB, BFO. Size 86 x 5 x 4in. 
Power 
Ready built rcompletewiith cables. plugs and 

L.T. 
£6.15.0. Carr. 4/6. MODEL R.Q.IOX. Self powered version for 
M0 -250v. A.C. and also provides 25mA at 200v. H.T. and 6.3v. 1 
amp. L.T. for other accessories 28.8.0. Carriage 4/6. 
CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER. The 
newest most compact transmitter for fixed or mobile use on 
160-80 metres. "The tiny TX with the BIG voice ". Size only 8t z 5 x 4in. (Base area is less then two-thirds of this page!) 
High stability new type calibrated VFO. 1.8 -2.0 Mo /s and 3.5-3.8 
Mc /s (up to 4 Mc /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 £1 6.10.0. Carr. 4/6. A.T.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 -WAVE RE- 
CEIVER. World wide reception -North and South America. 
Russia. India, Australia. Far East. Amateurs, Shipping, etc. 
driveá * Low lose poolystyrepne plug-in coils. faactory aligned. 

Dials calibrated in frequencies and degrees. * Power output 
3 watts for 2/3 ohm speaker. * Valve line -up: ECCO!, EL84, 
EZ80. Size 12 x 55 x 7in. CODAR -KIT CR.45K complete with valves. 3 coils (10-28.25- 75,60.176 metres) and 11 page instruction 
manual. £9.10.0. Carr. 6 / -, Extra coils 5/- 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 evening ready to 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 $9/6. Carr. 3/ -. Extra 
coils 5/- each. Instruction manual only 2/- (credited on order). Electrical bandspread available. Provision to add 2 transistor amplifier. 

Send 6d. ,:n stamps (er illistrated lealiets of the Codar range H.P. terms available World -wide Mail Order Service 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE 

SOUTHWICK, SUSSEX. Tel. 3149 
G3IRE G3HGQ 
Canada: Codar Radio of Canada, Tweed, Ontario 

$i 
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R.S.T. VALVE MAIL ORDER CO. 
144 -146 WELLFIELD ROAD, STREATHAM, S.W.16 

All valves 
brand new 
and boxed 

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

No Early Closing 
Open Daily to Callers 

Tel. STR 0199,11149 

0A2 5/- 
0C3 SI- 
1A7 7/9 
1135 6/- 
1H5 7/6 
1LD5 6/- 
1N6GT 8/- 
1R5 5/- 
184 5/- 
185 3/3 
1T4 2/6 
3A4 3/6 
3Q4 6/6 
3Q5 6/6 
384 4/9 
3V4 5/9 
5E40 6/9 
504G 4/- 
5940 8/- 
5Y3OT 5/- 
514G ß/- 
6/30L2 11/8 
GA7 15 /- 
6A80 12 /6 
6AC7 8/- 
6AK5 4/6 
GALS 8/- 
6AM5 816 
6ÁM6 8/3 
6AQ5 5/6 
6Á87G 19/8 
6AT6 3/9 
6AU6 6/- 
61180 21- 
6B40 10/- 
611A6 416 

6ßE6 4/6 
6B116 7/- 
6BJ6 7/- 
6BQ7A 7/- 
6BR7 10/6 
6BR8 7/6 
61387 16/9 
6BW6 7/6 
6BW7 8/6 
604 á/- 
6C50 41- 
606 3/9 
6080 8/- 
6CD60 22/8 
6C116 5/9 
60W4 12 /- 
6D6 8/9 
6E5 5/9 
6F1 9/- 
6F5G 5/- 
6F6G 4/- 
6F8G 4/6 
6F11 12/6 
6813 5/- 
6814 18/6 
6823 11 /- 
606 8/8 
6H6 1/8 
635M 8/8 
6750 2/6 
6J5GT 4/6 
676 8- 
637M 8/6 
6370 4/9 
6370T 8/6 

6K6GT SI- 
6K7M 5/- 
6R7G 1/3 
6K7GT 4/6 
6K8M 8/6 
6118G 81- 
6K8GT 8/3 
61125 ß0 /- 
6L1 9/6 
6Lß0 7/- 
6L18 7/6 
6Q70 5/6 
6Q7GT 9/- 
68A7 7/- 
6807 616 
8807 41- 
68H7 216 
6837 5/- 
681170T 4/9 
68L7GT 4/9 
68N7GT 4/- 
68Q7 6/- 
6U4GT 1ß /- 
6U50 7/6 
6V6M 8/- 
6V60 3/6 
6V6GT 7/- 
6X4 816 
6X50 4/9 
6XSGT 7/6 
7B6 11/- 
7B7 7/- 
7C5 10 /- 
706 ó/- 
7D5 8/- 
7117 5/- 

7R7 19/6 
787 17/9 
7Y4 7/6 
9BW6 8/- 
10C1 9/- 
1002 18/- 
10E1 14/- 
10E3 18/- 
1089 9/9 
10818 9/- 
lOL1 10/- 
IOLD1110/- 
10813 141- 
11E3 27/6 
12AT6 4/8 
12AT7 3/9 
12AU6 5/9 
12AU7 4/9 
12AX7 5/9 
12BA6 8/- 
1213E6 5/3 
P2C8GT 7/6 
12E1 19/6 
12J5GT 2/3 
12J7GT 7/3 
12K7GT 8/- 
121180T 8/- 
12Q7GT 8/- 
1'28A7 6/6 
121307 3/6 
128H7 2/9 
12877 3/9 
128E7 8/9 
12SR7 6/- 
1017 9/- 

19AQ5 7/6 
20D1 10 /- 
201-1 11/- 
2011 15/- 
2084 17/- 
2085 1ß/- 
25A6 6/6 
25L0BT 4/8 
2595 6/- 
2524 6/3 
25Z5 7/- 
2556 11/- 
28D7 5/- 
3001 818 
30015 11/6 
30011 1ß /- 
30F5 13/- 
3011.1 13/6 
á0L15 18/6 
3ÚL17 12/- 
30817 10 /- 
30819 14/- 
30811 14 /- 
30811314/- 
30PL1414/- 
35A5 17/- 
35L6 5/9 
á5W9 4/6 
35Z3 10 /- 
35Z4GT 3/9 
3525 6/6 
37 6/- 
42 
50135 6/8 

5005 6/9 
50006032/8 

5O1.6GT 8/- 
75 51- 
78 4/6 
80 5/- 
85A2 8/6 
150B2 14/6 
15004 12/6 
801 5/- 
807 7/9 
813 80/- 
866 101- 
954 4/- 
1625 5/- 
4022AR15/- 
5763 10/8 
7193 1/6 
7475 2/8 
ATP4 1/9 
ATPS 7/- 
ATP7 4/6 
AU2 80/- 
AUS 8/- 
AZl 8/9 
AZ31 7/9 
CBL31 16/- 
CCH35 81/- 
CL33 19/6 
CY31 10/- 
DAC32 7/6 
DAF91 3/8 
DAF96 8/- 
D0090 81- 
DF33 81- 
DF70 5/- 
DF91 2/6 
DF92 8/8 

DF96 8/- 
DH77 3/6 
DK32 7/9 
DK91 5/- 
DK92 8/- 
DK96 6/8 
131.66 15/- 
DL92 4/9 
DL93 3/6 
01.94 5/9 
DL95 8/6 
DL96 el- 
DM70 6/- 
DY86 6/6 
DY87 7/9 
E88CC 18/- 
EA50 2/- 
EABC80 5/9 
EAF42 7/6 
EB41 4/6 
EB91 3/- 
EBC33 7/- 
EBC41 8/3 
EBC90 3/9 
EBF80 616 
EBF83 7/- 
EBF89 6/6 
EBL1 17/6 
EBL21 10/6 
EBL31 27/8 
ECC81 3/9 
ECC82 4/9 
ECC83 5/9 
ECC84 5/6 
ECC85 6/- 
ECC88 7/- 

80880 7/- 
ECF82 7/- 
E01121 19/- 
F.C1135 11/- 
ECH42 9/- 
ECH81 5/8 
ECH83 7/- 
ECL80 6/6 
ECL82 6/6 
ECL83 9/- 
ECL86 8/9 
EF9 80/- 
F.F36 8/- 
EF37A 7/8 
EF39 el- 
EF41 8/6 
9850 8/- 
EF80 5/- 
EF85 6/6 
EF86 813 
EF89 5/8 
EF91 3/8 
EF92 2/6 
EF98 9/- 
EF183 8/8 
EF184 8/6 
EL32 3/- 
EL33 17/6 
ELM 9/6 
EL41 8/6 
EI.42 7/8 
EL84 4/8 
EL90 5/6 
EL95 6/- 
ELL80 20/- 
EM80 7/- 

F.5181 7/- 
EM84 7/- 
E9U1508718 
EY51 7/- 
EY86 6/6 
F.Z35 4/9 
EZ40 7/- 
EZ41 8/- 
EZ80 6/- 
EZ81 5/- 
0130 8/6 
GZ32 9/6 
GZ34 10/- 
KT36 22/6 
KT61 17/6 
KT66 80/- 
KT81 10/- 
KT88 27/6 
KTW61 4/8 
KTZ41 8/- 
MIA 17/6 
311.6 12/6 
S]8P4 18/8 
MU34 
MX40 18/6 

41- 

837 10/- 
N78 15/- 
N108 15/- 
NGT1 8/- 
NGT7 85/- 
OZ4 4/- 
1.086 9/- 
PC88 9/- 
PC97 7/6 
PCC84 6/8 
POC89 10/- 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Postage 6d .per Valve C.W.O. No C.O.D. 

Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

P0C18918/- 
PCF80 8/8 
PCF82 8/- 
140984 8/- 
PCF86 8/- 
PCF801 9/9 
PCF802 9/9 
PCF8051019 
PCF80618/- 
PCF8081118 

9130 25/- 
884 9/- 
81.41 1/8 
SP81 1/- 
81.125 19/6 
8U215018/ß 
T41 9/- 
TDD4 7/- 
U10 7/- 
U14 7/- 

PCL82 7/- U19 30/- 
PCL83 8/8 025 16/8 
1.01.84 7/8 U26 10/6 
PCL85 8/6 U78 316 
PCL86 8/8 U191 1118 
PENA4 80/- U251 12/6 
PENE4 20/- U301 18/- 
FE N45 8/- U403 6/6 
8E846 2/9 U801 18/6 
PL36 91- UABC80 5/6 
PL81 7/6 UAF42 8/9 
PL82 6/6 UBC4I 8/- 
PL83 e/- UBC81 7/6 
PL84 6/6 UBF80 5/9 
P1.500 14/6 UBF89 6/6 
PX4 18/6 UCC84 8/6 
PY33 9/8 UCC85 8/8 
PY81 6/- UCF80 8/6 
PY82 5/6 UCH42 8/6 
PY83 8/- 001181 6/8 
PY800 7/- 001.82 7/6 
PY8o1 7/- UCI.83 8/9 
112 4/- UF41 8/- 
1119 7/- 0889 81- 
11G51500 171.41 8/9 

69/- 01.84 6/- 

UM80 7/- 
]JU6 18/8 
UU7 18/8 
UU9 8/- 
UY21 7/8 
UY41 8/8 
UY85 5/- 
VMP4G 17/- 
VP4B 27/8 
VR]05/30 

5/- 
VR150/30 

VT25 29%- 
VT31 59/- 
VU111 8/- 
VU120 12/6 
VU508 80/- 
W81M 5/- 
X79 41/- 
X141-5 5/- 
XPl-5 6/- 
XSG1-510/- 
Y63 7/8 
Tubes 
3E131 40/- 
3E11 1818 
SOPS 30/- 
CV1526 401- 
ACR13 

93.18.0 
VCR97 85/- 
VCR517B 

80/- 
VCR517C 

30/- 

SETS OF VALVES 
DAF96, DF9G, 1X96, 13L96 .. .. .. .. Set o14.24/ß 

BRAND NEW TRANSISTORS 
AC127 8/- 
AF114 7/- 
ÁF115 7/- 
AFI16 7/- 
ÁF117 5/- 

0025 11/- 
OC28 18/- 
0035 9/6 
0044 4/6 
0045 8/8 

OC71 4/6 
0072 6/- 
OC/5 8/- 
0076 8/- 
0077 8/- 

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

OCR 4/- 
0081m/pr 

1216 
0081D 4/- 
0082 6/- 

0082D 6/- 
0083 8/- 
00170 7/- 
00171 8/- 
OG200 8/- 
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HOME RADIO LTD, 187 London Rd., Mitcham, Surrey, CR4 2YQ Phone MIT 3282 

RUA UP 
EE or AC? 
Just in case you don't get it- here's 
the translation ... "Are you a University 
Professor, Electronics Engineer or 
Amateur Constructor ?" All three types 
find life much easier with a Home Radio 
Catalogue to track down all the components 
they need. Incidentally, our cartoonist has been 
taking artistic licence again -our catalogue is such 
a necessity that everybody buys their own copy. 
Have you got yours? If not, all you have to do is to 
send the coupon with a cheque or P.O. for 9/- 
(7/6 plus 1/6 p. & p.), and your catalogue will 
come by return of post. 

Just to remind you -the catalogue lists some 6,000 com- 
ponents with over 1,000 of them illustrated. With each 
catalogue you also get a Bargain List, a Bookmark, an Order 
Form and -just to make life really easy for you -an 
addressed ervelopel Moreover every copy contains 5 vouchers, 
each worth one shilling if used as directed. 

r 
Please write your Name and Address in block capitals 

NAME 

ADDRESS 

L 
HOME RADIO LTD, Dept. PW, 187 London Rd, Mitcham, Surrey, CM 2YQ 

J 

Perhaps you will be as surprised as the pundits when you hear 
the facts* about the BSR Cl ceramic cartridge "... another 

milestone on the public right -of -way to high fidelity" -said 
The Gramophone. 

You could even be surprised to know that the BSR UA70 manual/ 
automatic turntable unit is fitted with such a splendid cartridge 

and that its all round performance is equal to such high standards. 
But maybe not ... you could be one of those sensible people 

who knew all along that BSR don't just make a lot of autochangers 
but a lot of very good autochangers. 

*if you'd like to read the independent test reports 
write to Arthur Nicholls at: 

BSR Limited, Monarch Works, Old Hill, Staffordshire. o for better 
sound reproduction 

BSR UA70 
SPECIFICATION 
Turntable 
Wow Less than .2% 
Flutter Less than .06% 
Long term speed variation 

Less than .5%; 
(mains voltage t 10 %) 

Rumble (ref.lkHz) -29 dB 

Pick -up arm 
Counterbalanced lightweight arm with cali- 
brated tracking pressure control, integral 
cueing device and automatic lock. 
Tracking pressure (depending on cartridge) 
2 grams. min. 
Cartridge 
The now famous Cl ceramic 
Compliance 5.2 x 10-0 cm /dynes 
Frequency response 20- 15,000 Ftz 

± 2dB 

Standard ÚA70 player £12.18.3* 
Cl Ceramic Cartridge 

sapphire stylus f2. 7.0* 
diamond stylus f3. 1.9* 

*Inc. P.T. surcharge 
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20+20 
STEREO 
AMP. 

AA -22U 

HI -FI AMPLIFIERS TUNERS RECORD PLAYERS 

GARRARD 
PLAYER 

AT -60 

TRANSISTOR MIXER. MODEL TM -1. A must for the tape 
enthusiast. Four channels. Battery operated. Similar styling to 
Model AA -22U Amplifier. Kit £11.16.6. Assembled £16.17.6 

20 +20W TRANSISTOR STEREO AMPLIFIER. Model AA- 
22U. Outstanding performance and appearance. 5 stereo inputs 
each channel, 20 transistor, 10 diode circuit. Kit £39.10.0 
Assembled £57.10.0 (Cabinet £2.5.0 extra) 

GARRARD AUTO /RECORD PLAYER. Model AT -60, less 

cartridge £14.12.10 With Decca Deram pick -up £19.7.4 incl. P.T. 

Many other Garrard models available, ask for Lists. 

HI -FI MONO AMPLIFIER. Model MA -5. A general purpose 
5W Amplifier with inputs for Gram., Radio. Modern functional 
appearance. Kit £11.9.6 Assembled £15.15.0 

10W 
POWER 
AMP. 
MA -12 

9 -9W 
STEREO 
AMP. 
S -99 

HI -FI MONO AMPLIFIER. Model MA -12. 10W output, wide freq. 
range, low distortion. Use with control units. Models UMC -1 (Mono) 
or USC -1 (Stereo). Kit £12.18.0 Assembled £16.18.0 

CONTROL UNITS. Mono, UMC1. Kit £9.2.6. Assembled £14.2.6. 
Stereo, USC -1. Kit £19.19.0. Assembled £27.5.0. 

DE LUXE STEREO AMPLIFIER. Model S -33H. De luxe version of 
the S -33 with two -tone grey perspex panel, and high sensitivity neces- 
sary to accept the Decca Deram pick -up. Kit £15.17.6 Assembled £71.7.6 

HI -FI STEREO AMPLIFIER. Model S- 99.9 +9W output. Ganged 
controls. Stereo /Mono. gram, radio and tape inputs. Push -button !selec- 
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6 

POWER SUPPLY UNIT. Model MGP -1. Input 100/120V, 200/250V, 
40 -60 c /s. Output 6.3V 2.5A A.C. 200, 250, 270V, 120mA max. D.C. 

Kit £5.12.6 Assembled £7.2.6 

a`f`t, ti 
.r. " °" 
j ENJOY YOURSELF & SAVE MONEY 

Finished models provide years of superlative performances 

NEW! 
HIGH PERFORMANCE CAR RADIO, CR -1. Superb LW /MW 
entertainment, wherever you drive. For 12V pos. or neg. earth 
systems. Tastefully styled to match any car colour scheme. Many 
special features. Send for details. Can be built for a total price Kit 
(less spkr) £12.17.0 incl. P.T. (6 x 4 LS £1.4.5 extra) 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111 

RADIOS 

Oxford 

UXR-1 

"OXFORD" LUXURY PORTABLE 
Model UXR -2. Specially designed for 
use as a domestic or personal portable 
receiver. Many features, including solid 
leather case. Kit £14.18.0 incl. P.T. 

TRANSISTOR PORTABLE. Model 
UXR -1. Pre -aligned I.F. transformers. 
printed circuit. Covers L.W. and M.W, 
Has 7" x 4" loudspeaker. Real hide case. 

Kit £12.11.0 incl. P.T. 

JUNIOR EXPERIMENTAL WORKSHOP 
Model EW -1. More than a toy! Will 
make over 20 exciting electronic devices, 
incl.: Radios, Burglar Alarms, etc. 72 
page Manual. The ideal present! 

Kit £7.13.6 incl. P.T. 

TRANSISTOR STEREO FM TUNER. Elegantly designed to 
match the Stereo Amplifier, model AA -22U seen above. Many 
special features include built -in power supply. Available in two 
units sold separately, can be built for a TOTAL PRICE KIT (STER- 
EO) £24.18.0 incl. P.T. Cabinet £2.5.0 extra. (MONO) version 
£20.19.0 Kit. 

WHEN IN LONDON VISIT THE HEATHKIT CENTRE 

233 Tottenham Court Road, W.1 
We open MONDAY FRIDAY 9 a.m. -5.30 p.m. 

SATURDAY 9 a.m. -1.0 p.m. 
Telephone No.: 01- 636 -7349 

WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE 
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TEST INSTRUMENTS 
Our wide range includes: 
3" LOW -PRICED SERVICE OSCILLO- 
SCOPE. Model OS -2. Compact size 5' x 
71" x 12" deep. Wt. only 9flb. "Y" bandwidth 
2 c /s -3 Mc /s +3dB Sensitivity 100mV /cm. 
T/B 20 c/s -200 kc /s in four ranges, fitted mu- 
metal CRT Shield. Modern functional styling. 

Kit £23.18.0 Assembled £31.18.0 

5" GEN.- PURPOSE OSCILLOSCOPE. 
Model 10 -120. An outstanding model with 
professional specification and styling. "Y" 
band width 3c/s -4.5 Mc /s ± 3dB. T/B 10 c /s- 
500 kc /s. Kit £35.17.6. Assembled £45.15.0 
DE LUXE LARGE -SCALE VALVE VOLT- 
METER. Model 1M -13U. Circuit and speci- 
fication based on the well -known model V -7A 
but with many worth -while refinements, 6' 
Ernest Turner meter. Unique gimbal bracket 
allows operation of instrument in many posi- 
tions. Modern styling. 

Kit £18.18.0 Assembled £26.18.0 

VALVE VOLTMETER. Model V -7A. 7 voltage 
ranges d.c. volts to 1,500 A.C. to 1,500 r.m.s. and 4,000 
peak to peak. Resistance 0.1SZ to 1,000M0 with internal 
battery. D.C. input resistance 11 MO. dB measure- 
ment, has centre -zero scale. Complete with test prods, 
leads and standardising battery. 

Kit £13.18.6 Assembled £19.18.6 

MULTIMETER. Model MM -1 U. Ranges 0 -1-5V to 
1,500V a.c. and d.c; 150µA to 15A d.c.; 0.20 to 20MO 
41" 50µA meter. 

Kit £12.18.0 Assembled £18.11.6 

R.F. SIGNAL GENERATOR. Model RF- 
1 U. Up to 100 Mc /s fundamentals and 200 
Mc /s on harmonics. Up to 100mV output. 
Large accurate, calibrated dial scales. Factory 
wired and aligned coil and band switch 
assemblies. Ideal for the service shop. Kit 
£13.18.0. Assembled £20.8.0. 
TV ALIGNMENT GENERATOR. Model 
HFW -1. Covers 3.6 Mc /s -220 Mc /s with 
0 -42 Mc /s max. sweep width. Stable all - 
electronic sweep circuit. Built -in marker 
oscillators -5 Mc /s crystal and 20 to 60 
Mc /s variable. AGC circuit. Positive action 
return trace blanking. Kit £38.18.0. 
Assembled £49.15.0. 
TRANSISTOR POWER SUPPLY. 
Model IP -20U. Up to 50V, 1.5A output 
Ideal for Laboratory use. Compact size. 

Kit £35.8.0 Assembled £47.8.9 

VVM, 1M-13U 

V-7A 

RF-1U 

HFW-1 

Prices and specifica- 
tions subject to change 

without notice 

www.americanradiohistory.com

www.americanradiohistory.com


VALVE TUNERS 

TUNERS per FFM 
AM/FM -> 

L..,h_ 

*HI -FI FM TUNER. Model FM -4U. Covers 88 -108 Mc /s. Fly- 
wheel tuning. Pre assembled and aligned. R.F. tuning unit (2.15.0 
incl. P.T.) with I.F. output of 10.7 Mc /s and I.F. amplifier unit, with 
power supply and valves ( 13.13.0). For free standing or cabinet 
mounting. Total Kit £16.8.0 

*HI-FI AM /FM TUNER. Model AFM -1. Covers AM 16 to 50 
200 -550 and 900 -2000 metres FM 88 -108 Mc /s. Pre -aligned 
Tuning Heart (AFM -T1- £4.13.6 incl. P.T.) and I.F. amplifier (AFM - A1- £22.11.6). Printed circuit board, 8 valves. Built -in power 
supply. Total Kit £27.5.0 * Models available in two units for your convenience. 

MULTIPLEX DECODER, Model SD.1. Convert above models 
to stereo at low cost. Transistorised circuit. Self powered. Compact, 
matching unit. Kit £8.10.0. Assembled £12.5.0. 

LATEST MODELS 

c713 
STEREO AMPLIFIER, TS -23 BOOK SHELF SPEAKER 

Low -priced 3 -3 watt TRANSISTOR AMPLIFIER, TS -23 
Breaks the price barrier in quality stereo amplifier cost. Incorporates all the 
essential features for good quality reproduction from gram, radio and other 
sources. 3W rms (150) each channel. Good frequency response. Modern, 
compact, slim -line styling. Ganged controls. 6 position selector switch. 
16 transistor, 4 diode circuit. Walnut veneered cabinet, optional extra. 
Kit (Amplifier) £17.15.0 Cabinet £2.0.0 extra. 

Good performance from a Mini speaker with the 'AVON' BOOKSHELF 
SPEAKER SYSTEM. Occupies the minimum space consistent with first 
class reproduction. Only 7e" x 131" x 82' deep. Two special speakers 61' 
BASS, 33" HF unit and crossover network. Kit £4.18.0 incl. P.T. Walnut 
veneered, Fully finished cabinet, kit £8.18.0. 
TOTAL PRICE KIT £13.16.0 incl. P.T. 
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Build ttBritain's Best Electronic Kits 
special kit-building skills or Electronic knowledge required 

SPEAKER SYSTEMS 

Berkeley 

HI -FI SPEAKER SYSTEM. Model 
SSU -1. Ducted -port bass reflex cabinet 
"in the white ". Two speakers. Vertical 
horizontal models with legs, Kit £12.12.0 
without legs, Kit £11.17.6 incl. P.T. 

The BERKELEY SLIM -LINE 
SPEAKER SYSTEM, fully finished 
walnut veneered cabinet for faster con- 
struction. Special 12" bass unit and 
4" mid /high frequency unit. Range 
30- 17,000 c /s. Size 26" x 17" only 72" deep. 
Modern attractive styling. Excellent value. 

Kit £19.10.0 Assembled £24.0.0 

COTSWOLD SPEAKER SYSTEMS. 
Outstanding performance for price. 
MFS: Size 36" x 161" x 14' deep. 

Kit £25.12.0 Assembled £33.17.0 
STANDARD: Size 26" x 23" x 141" deep. 
Kit £25.12.0 Assembled £33.17.0 

IIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIillllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllll 

Send for 
this 
Catalogue 
it's FREE 
28 pages, many models 
in colour ... Hi -Fi Audio, 
Radio ... Amateur gear, 
Britains largest selection 
of top quality, electronic 
kits. 

Mail for your own copy Today! -4 

Deferred terms available in UK over £10 
Prices quoted are Mail Order prices, 
retail prices slightly higher. 

"AMATEUR" EQUIPMENT 
80 -10m TRANSMITTER, DX -40U. 
Power inputs 75W. C.W., 60W peak 
CC phone. Output 40W to aerial.. 
Provision for VFO. 

Kit £29.19.0 Assembled £41.8.0 

AMATEUR BANDS RECEIVER 
Model RA -1. To cover all the Amateur 
Bands from 160 -10 metres. Many special 
features, including: half -lattice crystal 
filter; 8 valves; signal strength "S" 
meter; tuned R.F. Amp. stage. 

Kit £39.6.6 Assembled £52.10.0 

160 -10M TRANSMITTER. Model DX- 
1000. Careful design has achieved high 
performance and stability. Completely 
self- contained. 

Kit £81.10.0 Assembled £106.15.0 

DX-40U 

COMMUNICATIONS TYPE RECEIVER. Model 
RG -1. A high performance, low cost receiver for the 
discriminating listener. Frequency coverage: 600 
kc /s -1.5 Mc /s and 1.7 Mc /s -32 Mc /s. 

Kit £39.16.0 Assembled £53.0.0 

GRID DIP METER Model GD -IU. Covers 1 -8 to 
230 Mc /s in 5 bands. Can be used as absorption wave - meter. Aligns IF 
stages traps, filters etc., etc. Compact size ... can be held in one hand. Kit 
£11.9.6. Assembled £14.9.6. Coil set for ext. freq. to 350 kc /s 17/6 extra. 

RA-1 

GD-IU 

OUTSTANDING "AMATEUR" EQUIPMENT, Note lower prices. 
A wide range of American Amateur SSB equip- 
ment is now available in the U.K. Why not send 
for full details of range, for example: 

FILTER TYPE SSB TRANSCEIVERS 
Models for 80, 40 or 20 metre bands. 
Model HW -12A (80M) £53.10.0 Kit. 80M Transceiver 
Model HW -32A (20M) £53.10.0 Kit price inc. duty, etc. HW -12A 

Fro DAYSTROM LTD. Gloucester. Tel. Glos. 20217. 
Please send me FREE CATALOGUE YES /NO 
Further details of model(s) 

NAME 
ADDRESS 

DEPT. P.W.6 
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HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 

Peak out- 
put in excess 
of 11 watts. 

All stan- 
dard British 
components. 

Built on 
printed circuit 
panel, size 8 x 31n. 

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

speakers. Transistors (GET 114 or Bl Rullarsi OC81D 
and matched pair of 0081 o /Pl 9 volt operation. 

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

circuit diagram 1 /6. (Free with %It). Al parte sold 
separately. 
SPECIAL PRICE 46/ -. P. & P. 3/ -. 
Also ready built and tested, 62/8. P. & P. 3/- 
A pair of TAls are ideal for stereo. 

STEREO AMPLIFIER 
Incorporating 2 ECL86o and 1 EZ80, heavy duty, 
double wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Absolutely 

complete. 

ONLY 

£4.19.6 
P. & P. 8/- 

Super De- 
luxeversion 
withECL88 
valvessepa- 

rate bass treble and balance 
controls Fullfeed back 8 gui. 
P. & P .8/ -. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A feet -clam 2 waveband transistor euperhet. Printed 
circuit panel (size 81 x 22in.). 3 pre -aligned IF 
transformers High -gain Ferrite Rod aerial. All 
First -grade transistors Car aerial whaling. Push - 

Allpartsoutput sold separately. et of parts If purchased bone. one 
time ONLY 14.6.0. P. & P. 2/G (Circuit diagram 3/ -. 
Free with set of parte.) 

35 OHM SPEAKERS 
.Suitable for use with above. 21n. Goodman' Ideal re- 
placement for most pocket portables, 8/8; 31in. 12/8; 
7 x 41n.,21/-; P. A P. II- per speaker. 

Portable CABINET 
Size approx. 91 z 61 z 31in. Suitable for above using 
31in. speaker, 25/ -. P. & P. 2 /6. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 IF transformers one oscillator coil one driver trans- 
former and wound Ferrite aerial (med. long and car 
aerial coupling), 82/6 complete post 2/-. 6 transistor 
printed steep board to match 8/8. Post 1/ -. Circuit 
diagram 1/8 extra. 

BRAND NEW TRANSISTOR BARGAINS 
GET 16 (Matched Pair) 16 / -; V15/10p, 10/ -; 0071 
5/ -; 0076 8/ -; AF117 7/6. 
Set of Mulard 8 transistors 0044, 2-0045 0081D 
matched pair 0081 25/ -, ORP12 Cadmium Sulphide 
Cell 10/6. 

EDISWAN MAZDA 
PXA101 8 /0; XA103 6/6. 
R.F.1. Pack: 1- PXA102 Mixer; 2- PXA101 I.F. Amp. 
(Equiv. 0044 and 0045) 10 /8 
R.F. 2 Pack: 2- PXA101 I.F. 1- PXA102 Ose.l- 
PX.5102 Mixer 12/8 
L.F.6 Pack: Consisting of PXB113 Driver Matched pair. 
PX171 mounted complete with heat sinks (Equiv. 
OC81D and 0081) 12/8 
ALL TRANSISTORS POST FREE. 

LATEST COLLABO MAGNAVOX 883 TAPE DECK 
DE LUXE. Three speeds, 2 track, takes up to lin. spools. 
10 gus. Plus 7/6 Carr. & in, on each (Tapes extra). 

PORTABLE TAPE RECORDER CASE 
Beautifully made and expensively finished in dark 
grey heavy grade resin. Satin Chrome metal grille 
front and chrome fittings. Speaker aperture 9' z 4'. 
Overall size 161- w. z 15' d. z 71' h. Will take any 
standard tape deck or single record player. Limited 
number only. Worth at least 96. OUR PRICE 49/6. 
P. & P. 8/6. Brand new and unused. 

ACOS CRYSTAL MIRES. High imp. For desk or hand 
use. High sonef ivity. 18/6. P. A P. 1 /6. 
ACOS HUM IMPEDANCE CRYSTAL STICK MIKES. 
Listed at 42/.. OUR PRICE 21 / , P. & P. 1/6. 

Dual Purpose Bulk Tape Eraser sad Tape Head Demagnet- 
iser. 35/ -. P. & P. 3/. 
NEON A.C. MAINS INDICATOR. For panel mounting, cut 
out size 11 z 1 z tin. deep inc. terminal. White case with 
lens giving brighter light. For mains 200/250v. 2/8 each. 
P. A P. M. (6 or more poet free). 

BRAND NEW T.V. U.H.F. TUNER AND 
SOUND AND VISION I.F. PANEL 

By world famous maker. Suitable for use in conversion 
of TV sets to BBC2 (826 line reception). OFFERED 
(lees valves) AT THE BARGAIN PRICE OF ONLY 
27/5. Post paid. (The components are worth far more 
than our price for the complete unit and due to the very 
high value we regret that no correspondence can be 
entered Into regarding this item). 

QUALITY RECORD PLAYER AMPLIFIER 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate Baer, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size lire. w. z Sin d. x Bin. h. Ready built 
and tooted. PRICE 89/8. P. & P. 6/-- 
ALSO AVAILABLE mounted on board with out- 
put transformer and speaker ready to fit Into cabinet 
below. PRICE 89 /8. P. A P. 716. 

DE -LUXE QUALITY PORTABLE R/P 
CABINET 

Uncut motor board size 145 x 121n. Clearance 2in below, 
6113. above. Will take above amplifier and any B.B.R. or 
Garrard Autochanger or Single Player Unit (except AT60 
and ßP26) Size 18 z 15 x 81es. Pelee 99.9.8. Carr. 9/6. 

4 -SPEED PLAYER UNIT BARGAINS 
All brand new in maker's original packing. 

SINGLE PLAYERS 
B.B.R. TU /12 88.9.8 Carr. 5/6. 
GARRARD SP26 De Luxe ..812.0.0 Carr. 5/6. 
B.B.R. 0117 with unit mounted pickup arm. 

64.18.8 Carr. 5/6. 

AUTO CHANGERS 
Latest B.B.R. UA26 Super Slim 18. 2.8 
GARRARD 1000 with special Hl -Fl cartridge 16.19.6 
GARRARD 2000 17.10.0. GARRARD 3000 18.15.0 
GARRARD AT60. 110.10.0 Carr. 8/6 on each. 
All the above units are complete with t/o mono head 
and sapphire styli or can be suppled with compatible 
etereo head for 12/8 extra. 

BRAND NEW CARTRIDGE BARGAINS! 
ACOS GP 89/1 MONO CARTRIDGE. For E.P. and L.P. 
Complete with stylus. ONLY 19/6. P. A P.1 / -. 

BRAND NEW 3 OHM LOUDSPEAKERS 
She., 12/8; 61in. 16/ -; Sin. 22/8; l01n 27/6; 791.. 413. 
18/ -; 101n. x Otee. 27/6. 
E.M.I. 813. z bin. with high flux magnet, Sil -. 
E.M.L. 131 z 8in. with high flux ceramic magnet, 421-. 
(15 ohm 46/ -). P. A P. Sin. 2/ -, 61 A Sin. 2/6, 10 A 12m. 
3/8 per speaker. 

SPECIAL OFFER! 
Limited number of 12in. 10 watt "R.A. " Speakers: 
3 ohm 25/ -; 15 ohm 97/8. P. A P. 3 /6. 

E.M.L PLASTIC CONED TWEETERS, 251e.. 3 ohm. 
Limited number 12 /6 each. P. A P. 1/6. 
BRAND NEW HEAVY DUTY 12in. SPEAKERS. 
Response 46 c /s -13 Ke /e. 1113. voice roll. Available In 
3 or 15 ohms. Guaranteed full 16 watts British rating. 
Heavy cast aluminium frame. These are current pro- 
duction by world famous maker and as they are offered 
well below list price we are not permitted to disclose the 
name. LIMITED NUMBER ONLY. UNREPEATABLE 
at 89/6. P. 4 P. 5/ -. Also 25 watt Guitar Model available 
at 96.5.0. And 35 watt Guitar Model 18.8.0. 

VYNAIR AND BEYINE SPEAKER AND CABINET 
FABRICS. Approx. 54M. wide. Usually 85/- yard- Our 
PRICE 13 /6 per yard length. P. A P. 2/6 (min. one yd.) 
S.A.E. for samples. 

SPECIAL OFFER! 
GENUINE HIGH QUALITY TYGAN FABRIC. 
48in. wide. Our price 10 /- per foot run. P. A P. 1/8. 
S0 /- per yard run. P. A P. 2/6. 

SEMI SHROUDED DROP THRO' MAINS TRANS- 
FORMER. Tapped pri 200 /260 v. Sec. 300 -0 -300 v. at 
110mA. and 6.3 v. at 3 amp. (E/8 screen). Stack size 
32 z 3) a 111n. 30/ -. P. A P. 3/6. 
MAINS TRANSFORMER. For Transistor power supplies. 
Pri. 200/240 v. Sec. 9.0.9 v. at 600 mA. 11 / -. P. A P. 2/8. 

MAINS TRANSFORMER. For transistor power supplies. 
Tapped pri. 200 -250 v. Sec. 40.0.40 at 1 amp (with 
electrostatic screen) and 6.3 v. at .6 amp for dial lampe etc. 
Drop thro mounting . Stack sise 15 z 35 x 3113. 27/6. 
P. A P. 4/8. 
MATCHED PAIR OF 21 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack size 15 x 15 a Ain. 
Output trans. tapped for 3 ohm and 15 ohm output. 
10/- pair plus 2/- P. A P. 

7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL 8ß'a in push-pull to 3 ohm output. ONLY 11/ -. 
P. A P. 2/6. 

MINIATURE PRECISION AIR -SPACED TWO GANG 
TUNING CONDENSER. 176 +176 p.F. size 15'w x 1'd z 
11h with vanes open. Built in trimmers 5/ -. P. A P. 1/- 

TWIN TELESCOPIC AERIAL. Comprleing two 3- section 
heavily chromed rode. Closed 1213. each extending to 
32in. Completely adjustable from vertical to horizontal. 
Supplied complete with universal mounting bracket, 
coax lead and plug. Suitable for F.M. or TV. 12/6. 
P. A P. 2/6. 

SPECIAL HARVERSON OFFER! 
FM /AM TUNER HEAD 

Beautifully designed and 
precision engineered by 
Dormer and Wadsworth 
Ltd. Suppled ready fitted 
with twin .0005 tuning 
condenser for AM connec- 
tion. Prealgned FM sec- 
tion covers 86.102 Mole. 
I.F. output 10.7 Mc /o. 

Complete with ECC86 (6L12) valve and full circuit dia- 
gram of tuner head. Another special bulk purchase 
enables us to offer these at 97/8 each. P. A P. 3/ -. Order 
quickly) Limited number also available with precision 
geared 3:1 reduction drive, 80/ -. P. A P. 3/ -. 

MATCHED PAIR AM /FM I.F.'s 
Comprising 1st I.F. and 2nd I.F. discriminator (486kc/s 
/10.7Mc/s). Size 1 z 11 a 21in. high. Will match above 
tuner head. 11/. pair. P. A P. 2/-. 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with PCC84 and PCPS0 valves 34 -38 Mc /s I.F Biscuits 
for Channel 1 to 6 and 8 and 9. Circuit diagram supplied. 
ONLY 25/- each. P. A P. 3/9. 

GORLER F.M. TUNER HEAD 
88 -100 Mc /s, 10.7 Mc /s I.F 15/- plus 2/- P. A P. (E('C'86 
valves 8/8 extra). 

3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hl -FI reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size Thin. w. x 413. d. 
z 4 /in. h. Incorporates ECC83, 
ELM, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 

former matched for 3 ohm speaker, separate Bass, Treble 
and volume controls. Negative feedback line. Output 44 
watts. Front panel can be detached and leads extended 
for remote mounting of controle. 
The 11A34 has been specially designed for us and our 
quantity order enables us to offer them £4.5.0 complete with knobs, valves. etc., wired 
and tested for only P. A P. 6/- 

HSL 'FOUR' AMPLIFIER KIT 
A.C. Mains 200 /250v., 4 watt, using ECC83, EL84, EZ80 

valves. 
Heavy duty double -wound 

mains transformer with elec- 
trostatic screen. Separate 
Base, Treble and Volume con- 
trols, giving fully variable 
boost and cut with minimum 
insertion loes. Heavy nega- 
tive feedback loop over 2 
stages ensures high output at 
excellent quality with very 

low distortion factor. Suitable for use with guitar 
microphone or record player. Provision for remote 
mounting of controls or direct on chassie. Chassis size 
only 711es. wide z 41es. deep. Overall height 41in. All 
components and valves are brand new. Very clear and 
concise instructions enable even the inexperienced ama- 
teur to construct with 100% success. Supplied complete 
with valves output transformer (3 ohms only) screened 
lead, wire, nuts, bolts solder etc. (No extras to buy). 
PRICE 79/6. P. A P. 8 /.. 
Comprehensive circuit diagram, practical layout and 
parts list 2/8 (free with kit). 
This kit although similar in appearance fo HA34 employs 
entirely different and advanced circuitry. 

10/14 WATT HI -FI AMPLIFIER KIT 

A Stylishly fin- 
ished monaural 
amplifier with an 
output of 14 watts 
from 2 E1,84. In 
push -pull. Super 
reproduction of 
both muele and 
speech, with neg- 
ligible ham. Sep- 
arate inputs for 
mike and 
allow records and T Y 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -160 
speaker and 2 independent volume controls, and separate 
bass and treble controls are provided giving good lift and 
cut Valve line -up 2 RL84e, ECC83, EF86 and EZ80 
rectifier. Simple instractlon booklet 1/6 (Free with parte ) 

All parts sold separately. ONLY 17.9.8. P A P 8/6. 
Also available ready built and tested complete with std. 
input sockets, 19.5.0. P. A P. 8/6. 
Carrying case for above 28/8 P. A P. 7/8. 

Open all day Saturday 
I HARVERSON SURPLUS CO. LTD. (Please write clearly) 

PLEASE NOTE: P. 8e P. CHARGES 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 QUOTED APPLY TO U.E. ONLY 

d Jew minuashrra South Wimbledon P. P. ON OVERSEAS ORDERS 
Tube Meths. SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 

Early closing Wed. 1 p.m. 
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household 
Heating 

Supplies LTD 

brings 
central 
hewing 

price down 
youave 1/50 on 
0,1,/'insta /tiom! 

Powell Dufryn 
G45 Gas Boiler 

OIL - 
GAS - 
SOLID FUEL 
You can do better than 
buy Central Heating at 
"frozen" prices -you can 
save at least £150 by doing - 
it- yourself -and you get 
FREE advice before and 
during installation. 

Free delivery to your home. 
NO DEPOSIT -5 YEARS 
TO PAY. Branches at 
Croydon, Wood Green, 
Tottenham, Bedford, Man- 
chester and Leicester. 

To: Household Heating Supplies Ltd. 
H7 Word Lane, Ilford. Essex ILF 5098/9 

Please send further details. 

Name 
Address 
Telephone P.W.6.67 

TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too ! 

Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

Institution of Electronics Et Radio Engineers 
(Brit.I.R.E.) 
C. ft G. Telecommunication Techns' Certs. 
C. Et G. Supplementary Studies 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

NEW SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
signal generator and multimeter -all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Parkgate Road, London, S.W.11 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAM E 

ADDRESS 

E.67 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

89 

www.americanradiohistory.com

www.americanradiohistory.com


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

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

BIRMINGHAM 30/31 Gt. 
Western Arcade, opp. Snow Hill 
Station. CENtral 1279. No half -day 

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

DARLINGTON 13 Post 
House Wynd (Half -day Wed.) 

EDINBURGH 133 Leith 
Street (Half -day Wed.) 
Tel.: Waverley 5766 

GLASGOW 326 Argyle St 
(No half -day) Tel.: CITy 4158 
403 Sauchlehall St Tel: 332 -1572 

HULL 91 Paragon Street 
(Half -day Thursday) Tel.: 20505 

RSC 
HI -F1 CENTRES LTD. 

AUDIOTRINE PLINTHS 
for Record Playing units. 
Teak finish out for Garrard 
1000. 2000, 3000. AT6 Mk 2, 
AT60. SP25 or Goldring 
GL68. Available with clear 

SÓ! 25.19.11. 
Perspex 

° coompletellnatrated 
RECORD PLAYING UNITS 

Ready for plugging in to Amplifier or Tape Recorder. 
RP2 Consisting of Garrard SP25 fitted Goldring 

CS90 high compliance ceramic Stereo /Mono 
ctrge with dmnd stylus above Only 19 Gns. plinth & cover. Normally 825. Carr. 151 - 

RP3 Trans- 
cription unitwandGCS9O CCarrtridge..1N Normally 

both units. Carr. 15/- 2 
over £33. Terms avail- Only 26 Gns. 1 

TAPE AMPLIFIERS 4-5 Watts Output 
Suitable for use with Magnavox 363 Decks. Switched 
equalization. 200-250v °6£6.19.11 
AUDIOTRINE HI -FI 'SPEAKER SYSTEMS 

Consisting of matched 12in. 12.000 line. 
15 ohm high quality speaker: cross -over 
unit and Tweeter. Smooth response 
and extended frequency range ensure 
surprisingly realistic reproduction. 
Standard 10 watt rating. Or 5 Gns. Senior 20 watt inc. Fane 
122/10 speaker 7 Gns. Carr. 6 /9. Carr. 6/9 

MAIL ORDERS TO: 102 
Henconner Lane, Bram- 
ley, Leeds 13. No C.O.D. 
under £1. Terms C.W.O. 
or C.O.D. Postage 4/6 
extra under £2. 5/9 extra 
under £5. Trade supplied. 
S.A.E. with enquiries 

please. HI -F1 CATALOGUE NOW 

LEICESTER 32 High Street 
(Half -day Thurs.) Tel.: 56420 

LEEDS 5.7 County (Mecca) 
Arcade, Briggate (No half -day) 
Tel.: 28252 

LIVERPOOL 73 Dale St. 
(No half -day) Tel.: CENtral 3573 

LONDON 238 Edgware Road, 
W2 (Half -day Thurs.) Tel.: PAD 
1629. 96 High Holborn, WCt 
Tel.: HOL 9874 (Half -day Sat.) 

AVAILABLE price 3/3 post paid. 
Personal shoppers welcome. Open all day 
Sate. except High Holborn branch. 

MANCHESTER (No halt. 
day) 60A -60B Oldham St. 
Tel.: CENtral 2778 

MIDDLESBROUGH 
106 Newport Road (Half -day 
Wednesday) Tel.: 47096 

NEWCASTLE UPON TYNE 
41 Blackett Street Opp Fenwicks 
Store (Half -day Wed.) Tel.: 21469 

SHEFFIELD 13 Exchange 
Street, Castle Market Bldgs. 
(Half -day Thursday) Tel.: 20716 

ALL LEADING MAKES OF HI -FI 
EQUIPMENT STOCKED Cash or Terms 

Full range Hi -Fi Furniture 

HI -FI LOUDSPEAKER ENCLOSURES 
All types of pleasing modern design 
acoustically lined and ported and 
beautifully finished in light Teak or 
Walnut veneer. Credit terms available. 
.E8. Size 16 x 11 x 8in. Gives 
pleasing results with Sin. HI- £4.15.0 FL speaker. 

SES. For optimum perform- 
ance with any Hi -Fi 81n. 
speaker. Size 22 x £5. 19 9 15 x 9m. Carr. 7/8 
9E10. For 10in. Hl -FI speaker 
with provision for tweeter. 
Size 24 x 15 x 9m. £6,19.9 Carr. 10 /- 

SE12. For outstanding performance with 
any 121n. HI -Fi speaker. Cut a Gns. for tweeter. Size 24 x 20 x loin. 

Carr. 10 /- 

NEW RANGE OF LINEAR 
HI -FI UNITS STOCKED 

Tweeters R.A. 3 ohm or 15 ohm 25/9 

15 watt HI -FI TRANSISTORISED 
AMPLIFIER TYPE A15 
with integral pre - 
amp tone control 
stages. Output for 3. 
7.5 and 16 ohm spkrs. 
Kit includes Printed 
Circuit and all parts including 9 latest 
type 
1n6 

Pb %t 

Instruction or with printed circuit 
fullywiredand tested2l /-extra.Frequency 
Response: ±1dB 20- 20.000 c.p.s. Harmonic 
Distortion: 0.1 %. Hum and Noise: 
-80dB. Sensitivity: 2mV. Bass Control: 
+9dB to -14dB at 40 c.p.s. Treble Con- 
trol: +8dB to -13dB at 10 Kc /s. Will 
operate from batteries giving 24V. Suit - 
ablePower Pack Kit47 /9 or ready built 69/9 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets of latest styling Satin Teak or Walnut, 
acoustically lined (and ported where appro- 
priate). Credit Terms available on all units. 
MINI B 8 WATT rating. or 15 Frequency 

50 -000 c.p.s. Specially des- udt e fnameal resonance. Handaome 
Teak veneered cabinet. £6/19/11 91 x 81 a 71n. Carr. 7/6 
The DORSET size 16 x 11 a Bin. 
Response 45- 18,000 c.p.s. Rating 10 
watts. Fitted Audiotrine HF811D 
speaker. Impedance 3 or f7/15 0 15 ohms. Carr. 7/6 

The DORCHESTER Size 24 x 15 x 10in. Fitted 
Audiotrine HFIO1D Speaker. Rating 12 watts. 
Impedance 3 or 15 ohms. Frequency 12+ Gns. Response 30- 20.000 c.p.s. Carr. 15/- 
The GLOUCESTER The BRONTE 
Size 24 x 20 x 8in. 
13in. High flux 
12.000 line speaker. 
Cross -over unit 
and Tweeter. 
Rating 10 watts. 
Smooth response 
40- 20.000 c.p.s. Im- 
pedance 15 ohms. 
Carr. 15/, 12 Gns 

Size 22 x 15 x gin. 
Fitted Wharfedale 
Super 8 RSDD or 
Audiotrine HF 
815D Speaker, with 
Roll surround and 
dual cone. Rating 
6 /10 watts. Impe- 
dance 3 or 16 ohms. 

Carr.15 / -. 122 Gns. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a unit giving 5 watts high quality 
output on each channel (total 10 watts). Sensitivity is 60 millivolts. Suitable 
all crystal or ceramic stereo heads. Ganged Bass and Treble Controls. 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 instructions supplied. Send S.A.E. for leaflet. 

Or supplied factory assembled with 12 months' guarantee for 11 gna. fÓ 5.D Terms: Dep. 36/- and 9 monthly payments 25/5 (Total £13.4.9). Carr. 11/6 

R.S.C. STEREO 20 /HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATT ULTRA LINEAR PUSH -PULL OUTPUT ON 
EACH CHANNEL. SUITABLE FOR "MUSE . RADIO OR TAPE. 
Employing valves ECC83, ECC83, ECL86, ECL86, EL86, ECL86, EZ81. Frequency 
Response: t2dB 30- 20.000 c.p.s. Hum Level: 65dB down. Sensitivity: 5 millivolts 
maximum. Harmonic Distortion: (each channel): 0.2 %. *Four - position tone 
compensation and Input Selector Switch. *Stereo/Mono switch. 
*Will amplify direct from Tape Heads. *Neon panel indicator. *Handsome Pere ex Frontplate. 

quality sectionally 
"Lift" 

undnto required 
and treble 

tio"Lift" . Output matching 
controls. 

and 15 ohm spkrs. onm are high- 
quality 

channel. Complete set of parts. point- to-point wiring diagrams and instructions. Carr. 12/6 14 Gns. 
Or factory assembled. tested and supplied with our usual 12 months guarantee. 19 Gns. £." 6) Or Deposit £3 and 9 monthly payments 43/2 (Total 2.4.. Send S.A.E. for leaflet. Carr. 12/6 

RSC. TFM1 TRANSISTORISED VHF /FM RADIOTUNER 
Total cost of parts 
with detailed wiring 
dlagramsandinstruc- 
Lions. .2 
Carr.i0/ -122 Gns. 
Or factory built 
154 Gns. Or in Teak 
finished cabinet as 
illustrated 194 Gns. 
Terms: Deposit £5 
and 9 monthly Pay- 
ments 39/ , 
Total 82211.0. 

* high- sensitivity * 300 -250v. A.C. Mains 
I operation. * Sharp A.M. Rejection. 

* Drift -free reception. * Output ample 

L-___ 

for any amper (approx. 580 m.v.). 
r--r -' *Simple aiignmentmstructtons. *Output 

available for feeding tuning meter. 
__ 

_ 

" ** Output for feeding Stereo Multiplexer. = Easton'. * DesignTuner o staanndard 
using 

0 ohm co-- axial input. 
Made to visually match our Super 15 and 30 amplifiers and of the same high 
standard of performance and reliability. The pre -wired tuning head facili- 
tates speed and simplicity of construction. Printed circuitry. Only first grade 
transistors and components used. Our latest product giving you the best at 
half the cost of comparable units. Stereo Multiplexer available. 

R . S. C. SUPER I S I f // f/ A MP L/ f/ER TECHNICAL 
FULLY TRANSISTORISED 200/250v. A.C. Mains. SPECIFICATIONS COMPARE MORE A DUAL CHANNEL VERSION OF THE SUPER 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. THAN FAVOURABLY with SIMILAR 15. Employing Twin Printed Circuits. Close tolerance 

15 WATTS R.M.S. cont. into 3-4 ohms. AMPLIFIERS AT TWICE THE COST Ganged Pots. Matched Components. 
Maximum instantaneous Peak power output 28 watts. CROSS TALK: -52dB at 1,000 o 
PRINTED CIRCUIT CONSTRUCTION. 
LATEST MULLARD TRANSISTORS. AD149. AD149. 
OC127Z, O081Z, 0044, 0C44. OC81Z. OC44, AC107. 
5 POSITION INPUT SELECTOR SWITCH 

Characteristics 
EQUALISATION 

Ofor G m anStandard ape Heads. 
and C.O.I.R. 

FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2.5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: ± 2dB 20- 20000 c.p.s. 
TREBLE CONTROL: +15dB to -14dB at 10 Kola. 
BASS CONTROL: +12dB to -15dB at 50 o /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts R.M.S. 1.000 c.p.s. 0.25 %. 
NEGATIVE FEEDBACK: 52dB. 
Complete Kit of parts with full constructional details and 11 Gns. point to point wiring diagrams. Carr. 11/- 
Supplied factory built 15 Gns. Carr. 12/6. Terms: Deposit 49/- and 9 
monthly payments 33/9 (Total 217.12.9). Or fitted in beautiful Walnut or 
Teak veneered cabinet as illustrated, 4 Gus. extra. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIES) BY LEADING BRITISH MANUFACTURERS. 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy cast 

construction. 
Latest high efficiency ceramic magnets. 
Dual Cone for extended frequency range. 

Plastic treated surround giving 
low fundamental resonance. Res - 
ponse 40- 18,000 c.p.s., Impedance 
3 or 15 ohms. Carr. 5 /8. 

HF811D Sin. 10 WATT 4 Gns. 
HFIOID l01n. 12 WATT 5 Gns. 
HFIOOD Lein. 15 WATT £5.15.0 
HFL21D 121n. 20 WATT 86.15.0 
HF12IID 12in. 89 WATT 9 Gns. 

R.S.C. SuAER30 STEREO,4IMPLIf/ER 

CONTROLS:5 position Input Selector,Bass Control. 
Treble Control. Volume Control. Balance Control. Stereo/ 
Mono Switch, Tape Monitor Switch. Mains Switch. 
INPUT SOCKETS (Matched Pairs). (1) Magnetic P.U. 
(2) Ceramic or Crystal P.U. (3) Radio /Aux. (4) Tape Head/ 
Microphone. Operation of the Input Selector Switch 
assures appropriate equalisation. 
Rigid 18 s.w.g. Chassis. Size approx. =tn. Wide, 31.n. High 
and 8m. Deep. Neon Panel Indicator. Attractive Facia 

Plate and Spun Silver Matching Knobs. Above facilities, etc.. except for 
Ganging and Balance Control. apply also to Super 15. 
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK -UP OR MICROPHONE (Crystal. Ceramic. 
Magnetic, Moving Coil. Ribbon) CURRENTLY AVAILABLE, 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY 
EQUIPMENT. All required parts, point to point wiring 18? Gns. diagrams and detailed instructions. Carr. 13/9 2 
Unit factory built 256 Gus. or deposit 83/9 and 9 monthly payments 58/9 
(Total £29.14.6). Fitted cabinet as Super 15 294 Gns. Carr. 15/- or Deposit 
84.14.9 and 9 mthly paymts 65/10 (Total 834.7.3). Send S.A.E. for leaflet. 
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55/9 

RSC 
1131=11 

AUDIOTRINE HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST: B.A.E. for 
CAN BE ASSEMBLED IN AN HOUR. leaflet. 
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS. 
Incorporating the latest Magnavox Tapedeck'The Audiotrine 
High Quality Tape Amplifier with switched equalisation for each 
of 3 speeds. High Flux P.M. Speaker,, empty Tape Spool, a Reel 
of Best Quality Tape and a handsome Portable Cabinet of latest 
styling finished dark grey leathercloth. Size 141 x 17 x Min. and 
circuit. Purchased separately would total approx. £34. Perform- 
ance equal to units in the £50 -£60 class. Deposit 1 
4 gns. and 9 mthly paymts 59/6 (Total 29f gns.) 6 2 Gns. 
4 Track Model 3 gns. extra. Carr. 19/6 

611 e=e e.. 

LINEAR TAPE PRE -AMPLIFIER. Type LP /1 Switched Equalisation. Positions for 
Recording at Hin., 31in., 7fin. per sec., and Playback. EM84 Recording 101 Gns. Level Indicator. Designed primarily as the link between a Magnavox 2 Tape Deck and Hi -Fl amplifier suitable most Tape Decks. Terms available. 

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home, small 
club, etc. Suitable for all crystal or ceramic P.U. heads and practi- 
cally all "mikes ". Separate Bass and Treble controls giving "lift" 
and "cut ". Iluro level 71dB down. Negative Feedback 15dB. Reserve 
power supply 300v 25 m.a., 6.3v 1.5 a. for Radio Tuner or Tape Pre - 

amp. For A.C. mains 200 -250v. Speaker output 8 ohms. Complete in every detail with 
fully punched enamelled chassis, point-to-point wiring diagrams and á4.17.9 Instructions. Or assembled ready for use 6 gns. plus 5/9 Carr. 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI AMPLIFIER 
Highly sensitive. Push -Pull high output, with Pre -amp. /Tone Control 

Stages. Performance figures equal to most expensive amplifiers 
available. Hum level -70dß Frequency response +3dB 30- 20,000 c /s. 
Specially designed sectionally wound ultra linear output transformer 
with 807 output valves. All first grade components. Valves EF86. 

EF86, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 12 millivolts so that any kind of Microphone or 
Pick -up is suitable. Designed for Clubs, Schools, Theatres, 
Dance Halls or Outdoor Functions, etc. For use with Elec- 
tronic Organ, Guitar, String Bass, etc. Gram. Radio or Tape. 
Reserve L.T. and H.T. for Radio Tuner. Two inputs with associat- 

ed volume controls so that two separate inputs such as Gram and "Mike' can be mixed. 200 - f punched chassis, 
For 

oint ttoodpoint wiring diagrComplete d instructions. 
parts 12 Gns Cl 8 

Supplied factory built with ELM output valvee.12 months guarantee for 15 gns. If required 
perforated cover with carrying handles can be supplied for 21/ -. Send s.a.e. for leaflet. 
TERMS: Deposit 48 /- and 9 monthly payments of 33/7 (Total 217.10.8). 

JASON VHF /FM TUNER LOUDSPEAKER CORNER CABINETS Attractive 
Complete kit £6.19.11wámutflnlah. IPspeaker 

for 59/11 pin. &tweeter 5 Gns 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT "BUILT -IN" 
TONE CONTROL PRE -AMP Two input sockets with asso- 
Mated controls allow mixing of "mike" and gram. etc., etc. High 
sensitivity. Valves ECC83, ECC83, ELK EL84, 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 Frequency response ±3dB 30- 20,000 c /s. Six negative 
feedback loops. Hum level -60dB. SENSITIVITY 23 millivolts. 
Suitable for Crystal or Ceramic P.U.s, all types "mikes ". Com- 
parable with the very best designs. For Musical Instruments 

such as String Bass, Electronic Guitars, etc. Reserve Power provides 300v. 30mA, and 
6.3v. 1.5a. for Radio Tuner or Tape Pre -amp. Size approx. 12 x 9 x Tin. For A.C. mains 200 - 
250v. 50 c.o.s. Output for 4 and 15 ohm speakers. Kit complete to last nut. Chassis £8. 5.0 fully punched. Full instructions and point -to-point wiring diagrams (or factory 
built 211.15.0). Metal cover with 2 handles available for 21/ -- TERMS ON Carr. 11/6 
ASSEMBLED UNITS: Deposit 38/6 and 9 monthly payments of 25/9 (Total 218.8.3). Send 
S.A.E. for illustrated leaflet of Cabinets. Speakers. Mikes, etc. 

R.S.C. BASS- REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL- PURPOSE 
UNIT For lead, rhythm, bass guitar and all other musical instruments. 
For vocalists, gram, radio, tape, and general public address. 
* UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION 

consisting of a FANE HIGH FLUR 15in. 30 watt unit PLUS 
a FANE 12in. 20 watt unit with extended frequency response. * 4 Jack Inputs 
and two Volume Controls for simultaneous use of up to 4 pick -ups or "mikes". 

* Cabinets covered in two-tone Rexine /Vynair with gold trimming. Fitted carry- 
ing handles. * Separate Bass and Treble Controls giving "lift" and "cut" 

LONDON- NEWCASTLE 
New branches now open - see addresses 

R.S.C. COLUMN SPEAKERS Covered in 
two -tone Rexine /Vynair, ideal for vocalists 
and Public Address. 15 ohm matching. 
Type C58, 1S -20 watts. Fitted five 8in. high flux 
speakers. Overall size approx. 14 Gns. 42 x 10 x 5in. Or Deposit 44/ -and 
9 mthly pmts 31/5 (Total £10.0.9) Carr. 10 /- 
Type C412, 40 watts. Fitted four 121n. 12,000 line 
10 watt speakers. Overall size 21 Gns. 56 x 14 x 9in. approx. Carr. 15/- 
Or Deposit 23.11.0 and 9 monthly payments of 
46/7 (Total 224.10.3). 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A 4 Input, 2 volume control Hi -Fi unit with 

Separate Bass and Treble 
controls. Latest valves. 
Strong Rexine covered 
cabinet with carrying 
handles. Attractive black /gold perspex 
facia. For 200 -250v. A.C. mains. For 
erg`. 

15 ohm speak- 
. 

17 Gns Carr. 
/ 

for leaflet. Deposit £3 and 9 monthly payments of 37/5 (Total 219.18.9). 

12in. HIGH QUALITY /'SPEAKERS 
In teak veneered cabinets. 
10 Watt Model Gauss 12.000 F4.1 9. 1 1 lines. 3 or 15 ohms. Carr. 7/6 
20 Watt Model. 15 ohm. Size £7 19.11 18x18x10f n -Gauss 12,0001ines. 
Rexine covered £1 extra. Carr. 10 /6 Terms available on both. 
FANE HEAVY DUTY HI -FI SPEAKERS 
12in. 20 watt. Type 122/10. Carr. 5/9 

LOUDSPEAKERS Limited 
number 

háaction 
pedance. Brand new, guaranteed. 

aNS Crr. 12/6 Nor 12in. HEAVY DUTY 30 watts 7 G, £l2 appromally 

15in. EXTRA HEAVY DUTY 40 -50 watts 11 aarrNs.17f/6 Massive units with 3in. Diem. Pole Pieces. Terms available. (Normally appr. E19) 

R.S.C. GRAM AMPLIFIER KIT. 3 -4 watts output. Negative feedback. Controls: Vol., Tone and Switch. Mains operation 200 -250v. A.C. Fully isolated chassis. Circuit, etc. supplied. Only 49/11. 

5 Gns. 

HIGH FIDELITY 12in. 10 WATT SPEAKERS 5911 Flux Density 12,000 lines. Impedance 3 or 15 ohms. 

TRANSISTOR SALE Mollard OC71. OC72, OC81, 2/11, 
OC44, 0C45. 3/11. OC75, 7/9, AF117 6/9. Post Od. for 3. 

INTEREST 
CHARGES 
REFUNDED 

on H.P. and 
Credit Sale 

Accounts 
settled In 
3 months. 

49+ Send S.A.E. for leaflet. Or call at one of our many branches and 
2 compare the Bass -Regent with units at three times the cost. 

Carr. 30c- Or deposlt27.17.6 and 9 monthly Payments of 15.10111). Total 55 s.) 
OSE AMPLIFIER G15 15 WATT AMPLFI or Lea or B20 MULTI-PURPOSE 

suitable for Bass Guitar 
Incorporating massive 15ín. high flux loud- 
speaker. Rating 25 watts. Individual bass and 
treble controls. Two lack inputs separately 
controlled. Substantial cabinet attractively 
finished in Rexine and Vynair. Size approx. 
24 x 21 x 111n. Send S.A.E. for leaflet. 2 !Gns. Or Deposit 24.14.6 and 9 monthly 2 
payments of 68/ -. (Total 234.8.6). Carr. 17/6. 

LINEAR TREMOLO PRE -AMP UNIT suitable for 
Use with any of our Amplifiers. Controls are Speed 
(frequency of interruptions). Depth (for 42 Gns. heavy or light effect). Volume and Switch. 
R.S.C. BATTERY /MAINS CONVERSION UNITS 

Type BM1. An all -dry battery 
eliminator. Size 5i x 4f x Mn. approx. 
Completely replaces batteries sup- 
plying 1.5v. and 90v. where A.C. 
mains 200/250v. 50 c/e is available. 
Complete kit with diagram 47/9 or 
ready for use 59/11. 

SELENIUM RECTIFIERS F.W. (Bridged) 
All 6/12 v. D.C. output. Max A.C. input 18 v. 
1 a. 3/11.2 a. 6/11.3 a. 9/9.4 a. 12/9.8 a. 15/9. 
HEAVY DUTY SELENIUM RECTIFIERS 199 12v. 15 amps, F-W. (Bridged). Only 

Rhythm Guitar, Vocal Groups, etc. 
High -fidelity output. Separate bass and treble 
controls. Twin separately controlled inputs so 
that two instruments or "mike" and oleic-ups 
can be used at the same time. Heavy Duty 121n. 

20 watt Speaker. Cabinet covered in attractive 
Rexine /Vynair. Size 18 x 18 x 8in. Deposit 3 gns. 
192 Gns. 15%rr' (Total 

moni 
AÉeforleadet. 

CLEARANCE SALE ! 
WATKINS COPYCAT ECHO UNITS 1 û1 Carr. 17/6 
Listed E38.10.0. Brand new `F 
15 WATT Ex Guitar Amplifiers 7 Gns. 15 ohm output, 2 inputs Carr. 7/6. 

POWER PACK KIT Consisting of Mains trans- 
former. Metal Rectifier, Electrolytics, smoothing 
mains. Output 250v. 

circuit. 
80mA 6.3v. 2 Supplied 22/11 

with case in lieu of chassis 28/11. Or assembled 39/U. 

HEAVY DUTY BATTERY CHARGER KITS 6 /12v. 
Consisting of Mains Trans. 200-250 v., Rectifier. 
Ammeter, Variable Charge Rate Selector, Panels. 
Plugs, Fuses and Holders. Fully punched stove 
enamelled case 4a 49/11 6a 69/11 
Or assembled ready for use lOf- extra. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED, Interleaved and Impreg- 
nated. Primaries 200 -960v. 60 o /s. Screened. 
MIDGET CLAMPED TYPE 21 x 81 x Silo, 
250v., 60mA, 6.3v. 2a 14/11 
250- 0- 250v., 60mA, 6.3v. 2a 16/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250 -0.250v. 60mA, 6.3v. Sa, 0- 5 -6.3v. 2a,.... 
250- 0 -250v. 100mA, 6.3v. 4a, 0.5-6.8v. 8s. 
800- 0 -300v. 100mA, 6.3v. da, 0- 5 -6.3v. 8a. .. 
300.0.155v. 130mA, 6.3v. 4s c.t., 6.8v. la 

For Mallard 610 Amplifier 
1160.0350v. 100mA, 6.3v. 4a, 0.5.6.3v. Sa 
860- 0 -350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a. 
425.0 -425v. 200mA, 6.8v. 45, c.t., 5v. 8a 
426- 0 -425v. 200mA, 6.8v. 4a, 6.8v. 4a, 6v. 3e 
450- 0 -450v. '250mA, 6.3v. 4a, o.t., 5v. 8a 

19/9 
33/9 
83/9 

41/9 
83/9 
42/9 
67/9 
69/9 
79/9 

TOP SHROUDED DROP -THROUGH TYPE 
260- 0.250v. 70mA, 6.3v. 2a., 0- 5.6.3v. 2a.... 19/9 
260- 0 -250v. 100mA, 6.3v. 8.5a. 21/9 
250.0.250v. 100mA, 6.8v. 2e, 6.8v. la 22/9 
860 -0-350v. 80mA, 6.3v. 2a., 0.6 -6.3v. 2a 23/9 
250- 0.250v. 100mA, 6.8v. 4a, 0- 5 -8.8v. 8a 32/9 
800- 0 -300v. 100rA, 6.8v. 4a, 0-6 -6.3v. 3a 82/9 
800.0 -300v. 130mA, 6.5v. 4e., 0.5 -8.3v. la 

Suitable for Mallard 510 Amplifier 39/9 
360.0 -850v. 100mA, 6.3v. 4e., 0- 6 -8.8v. Sa 82/9 
850.0 -350v. 150mA, 6.3v. 4a., 0.5 -6.3v. 8e 89/11 
FILAMENT or TRANSISTOR POWER PACK Types 
6.3v. 1.2a 619, 6.8v. 2e 7/9, 6.8v. 8e 9/9, 6.8v. 6a 19/9, 
12v. la 8/9, 12v. 3e or 24v. 1.5a 19/9, 0.9.18v. lia. 
16/9. 0.13- 25 -42v. 2a 27/9. 
CHARGER TRANSFORMERS 0- 0 -15v. 15a, 18/11 
2ía.16/11, 3a, 18/11, 5a, 81/11, Ba, 26/11, lia, 31 /U 
AUTO (Step UP /Step DOWN) TRANSFORMERS 
0- 110 /120v.- 900- 280.255v. 50 -80 watte, 14/9 
150 watt., 99/11, 250 watts, 49/9, 600 watts, 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 8,0000 or 7,0000 to 80 7/9 
Push -Pull 8 watts EL84 to 30 or 150. 11/9 
Push -pull 10 wattz6V8 ECL86 to 8, 5,8 or 160 21/9 
Push -pull ELS4 to 8 or 16 O 10 -12 watts 19/9 
Push -pall Ultra Linear for Mollard 610, eta 39/9 
Push -pall 16 -18 watts, sectionally wound eLe, 

ETat, etc., for 8 or 150 29/9 
Paste -pn8 20 watt high quality sectionally 

wound, E1,34, 6L6, KTOO, eta., to 2 or 
160 fully shrouded 

SMOOTHING CHORES 
160 mA, 7-100,2500 19/9. 
100 mA, 1011,200 0 9/11. 
80 mA, 10H, 3500 7/9. 
some. ioH,H)00 
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NAT Telephone.(061) 
awzsuua MANCHESTER 4. 30132,SHUDEHILL MANCHESTER 4. Tle.(06 832 7710 

FREE GIFT OFFER 
OF A BRAND NEW WORLD FAMOUS EMI FISK SOLABISCOPE VALUE 
£2.2.0, WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE 
INSTRUMENT WHICH IS A BOON TO SHORT WAVE LISTENERS 
CLEARLY SHOWS THE AREAS OF DAYLIGHT AND DARKNESS ALL 
OVER THE EARTH AT ANY GIVEN HOUR. 

Ì0n- 110!0R8 3v to 4.5v operation. Ideal for mini- racing care, models and toys. 

"large- (1r /s z rlre z la /`in.)1 
raj 3/3. 

Medium 
P (1d. r /each 

l }inJ: 8 /lid. Small (e /rez 

BRAND NEW! Why nee} Sapphire Styli' in your record player when at very 
little extra sad you can have a first grade GENUINE DIAMOND STYLUS M 
7/11d. plh 6d. P. & P. Available as replacements for the following popular types 
only at present: BSR.TC8LP; B8R.TC8 Stereo: BSR.TC8 LP /Stereo; Co)laro 
Studio "O" LP /Rosette; Garrard GCS LP; Acoe GP 65/67LP; Bouette BF40/LP; 
Garrard GCSLP. 
SPEAKERS. 121n. Round high quality British fitted tweeter Dona. 6 wetter:: 
available in 30 or 150. Wonderful value at 29 /Sd-, P. & P. 3/6d. 12in. Round 
R & A, 30 86/8d., P. & P. 3/6d. Sin. Round beet British make. 800, 8 /81., 
P. & P. I /ed. 
TWEETER. 2tin. Black plastic cone, round on Square Frame, E -M.1.3 0,12 /8d. 
plue 1 /6d. P. & P. P.A. HORN Speaker, 80. 15 watt 9 z gin. Swivel mounting 
brackets, 15.5.0. Carr. Paid. Many other eds. and types available from 21n. 

TRANSISTORS: Some popular types from our range: 
0044 & 0C45 8 /6d. a. 0071 2 /M. 0072 8 /ed. 0081 & 008111111-m. 
OC169 3 /9d. 0C170 3/6d. ÁF117 4/ -. 0026 7/6. GET 8 5 /9. General purpose 
(Approx. OC71) 1/- ea. Postage 6d. up to 3. Over 12 sent P. & P. paid. 

MICROPHONES. LAPEL/HAND MISÉ -11in. dia. Lapel Clip, ideal Ïor tape 
hing. With lead. Very Sensitive. 7/6. P. 2 P. 1)-. 

CRYSTAL HAND HIKE -Robust and Sensitive. Cream Plastic Case. Just the 
thing for tape recorders. 8/6. P. & P. 1 /6. 
ACOS IOC 46 -World famous Desk Wire - 1819 x P. 8 P. 1/3 
ACOS X00 46-Splendid Curved Hand Grip Crystal Mike 14/6 x P. A P. 1/6 
ACOS äI0 60- "stick" Type Crystal Mike 18/6 x P. & P. 1/6 

ACOS Round 
DYNAMIC HAND DESK TYPE. SONO with cab 

either. 
le land plug to suit at 

recorders, eto. 18/9. P. & P. 1/3. 
TIH.EBCOPIC FLOOR STAND. HEAVY BASE. Standard thread. Suite above 
or any other mike. 49/6. Carr. & Pkg. 2/6. 
TELEPHONE PICK -UP COIL. For recording or amplifying both elides of 
telephone conversation. Suction cup fitting to phone. With lead, 7/6. P. & P. 11.. 

INTER, -COMM. DE -LUXE 2 WAY. Ideal for offices, workshops, theatres, etc. 
Highly efficient, safe BABY ALARM. No mains -works off PP3 battery, which 
lasts for months, obtainable everywhere. Buaaer call system, complete with lead, 
plugs, battery, in handsome carton. 63/ -. P. & P. 2/6d. 

PICK -UP ARM, Lightweight, with T/O crystal cartridge and styli' for L.P. and 
78 R.P.M. records on base with rat 27/6d- P. & P. 2/6d. 

R.F. FIELD INDICATOR. Ideal for use with radio controlled models. Checks 
radiation from ezasting antenna. Tuna 1 to250 MO In 6 bands. Sensitive 200 mA 
meter movement, 6 motion plug -in aerial. Phone Jack and crystal earpiece for 
monitoring. No battery required. Powerful magnet for attaching to metal 
surfaces. Cempinte with imtroctione.47 /Bd. P. & P. 2/6d. 
4 TRANSISTOR 3W AMPLIFIER. She 25 z 25 z 11 3, 8 or 160 output, 9 volt 
battery operated. Highly rensitive. Price (lees battery) 52/84. P. 2 P. 1 /6d. 

VERNIER, DIALS -At standard }in. spindle- approz. 8:1 ratio. Marked 0 /100 
through I80 °. Small round tin. die.: 10/6d. Large Stn. die. : 181 -. Poet on either! / -. 
MAINS TRANSFORMERS: 380/0/350 80mA, 6v and 6.3v at 2A Chassis MTG. 
230v or 110vIN Brae 4 z 31 z 241n. 81/- ea. P. & P. 2/ , VOLTAGE DROPPING 
TRANSFORMER 230vIN, 3Áv, 9v and 17v out at 4amps. Manyueee. Ideal for 
Battery Chargers etc. S a 25 z 2 1. 22 /6d. each. P. & P. 2/6d. 

RECORD PLAYER DECKS. OAEBARD. S latest modele. A 

SP25 De Luse 4 speed single-player M. 9.6 fitted Mom Cartridge. 
MODEL 1000 4 speed Auto -Change .. 95.19.8 Stereo 10 /. extra. Carr. 

KHA AT8 M 4 speed De Luxe Auto -change 18.19.6 & Pkg. all models 7 /6d. 

MODEL 3000 4 speed Auto- Change . 87.10.0 but price Inc. free gift. 

B.S.R. Automatic Beard- Obanger Decks- Latest Models. 
UA 25 -Very popular---4 speed Capacity Biz 7 ".10 -, 12' recorde. 16.19.6 
UA 16 SS-Slim Daetgn --tiret clase 4 speed. Two-tone finish. 06.2.6. 
UA 16/8850 -AO above, but with low mass p/u arm reducing record wear 
and heavier 1091n.t.t.Finiehed In Pearl Grey and Black. 241.18.6. 
P. & P. on all above 7 /6d. Price includes Free Gift. 

Magnavox '308' Tape Decks. Latest Models. World famous. Made to highest 
standards. She 135 z 11 x 5}in. below board. For 200/250v. 60 cycles A.O. 

Speed¡ 
digit, 

and 
counter, lip . With Icontrols. rack Bradmatic head 

modern 
10.0. With 

} tack Marriott heads 213.0.0. P. & P. 10/ -. Price includes Free Gift. 

PICK -UP OARTRIDGE REPLACEMENTS. STANDARD FIXING FOR MOST 
RECORD-PLAYER ARMS. ALL TURNOVER TYPES WITH STYLI' FOR 
L.P. & 78 RPM. 
A008 GP/07.2 Mono, 12/6 ea. ACOS GP /91 -1 Mono de laze. 17/6 ea. ACON 

GP /73.2 Stereo, 26/- ea. Postage and Packing 9d. each. 

Finest Quality Brttlsk made Mylar Recording Tape. Fully Guaranteed. 
Message .. 6/- 511n. 1200th. Long Play .. 12/6 

fila. 600 Standard Play .. 8/6 71n. 1800ft. Long Play .. 19/6 
btin. 850 Standard Play - . 11/6 610. 1200fí. Double Play . - 16/- 
7in.1200 Standard Pay .. 1ß/S bila. I8000t. Double Play .. 22/6 
51n. 900ft. Long Play .. . 101- lin. 2400ft. Double Play .. 
5. & P. 11- per reel. Fo reels and over post paid. N.B. -MYLAB base Four record- 
ing tape is of Infinitely superior quality and far stronger than Acetate base tape. 

POCKET MULTI -TEST METER. 10000 per volt. Volte 0/10/60/260/600 /1000 
AO and DO Current: 04.100.500mA. Resistance: 0 -100k0 Complete with 
ten prode.. instructions. 67/8. P. 2 P. 1/6. 

TERM{. Cash with order-No C.O.D. Orders totalling £6 and over eat carriage 
paid (excepting Record player decks and Tranereceivers where carriage is shown). 
Guaranteed money refunded if goods returned perfect within 7 days of despatch. 

MOM= THE NOVEL FREE GIFT EXCLUSIVE TO US! 
Collera sedarm -Yeu teeny mere Noss Is donee foam. Open 5.30 a.m. -6 p.MM. 

Mon - -Hui. 
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COCKTAIL /STEREOGRAM CABINET £25 

....._ -. - -- - Polished walnut veneer with 
_.._/ elegant glass fronted cocktail 

compartment,padded.Position 
fortwo101n. elliptical speakers. 

V Record storage apace. Height 
-... 351In., width 52 1In., depth 

14 1In. Legs 1 gn. extra. 

y OTHER MODELS, SEND 
FOR FREE LIST 

RECORD PLAYER CABINETS, 49/6. Latest 
designed covered cabinets. Takes any modern Auto. 
changer. P. A P. 7/6. 
TRANSISTOR CASES 19/69/ x 61 x 3 in. P. L 

P. 2/6. 
TV TURRET TUNERS, 216. New, less valves. 
Silas models 51.. Press button models 1916. P. & P. .. 

2/6. 

17in.- £11.10.0 TWO -YEAR GUARANTEE 
3 star Guarantee 
* Tube *Valves EX- RENTAL TELEVISIONS 

* Components Carr. 30/- 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17 "- 19 "- 21" -23 ".: 
WIDE RANGE OF MODELS I 

SIZES AND PRICES , 

DEMONSTRATIONS DAILY 

TWO -YEAR GUARANTEED ?/ 

TUBES 100% REGUNNED 
14ín. -6916 17in. -8916 

21In. and ALL SLIMLINE TUBES 99/6 
Carr. 10/6 

EX MAINTENANCE TESTED TUBES 
1710. --35/- 1410. -151- 
Carr. 5/- (not sllmllne) 

DUKE Er CO. (LONDON) LTD. 
621/3 Romford Road E.12 ILF 6001 -2 -3 

VIKING STEREO 4 4 DE -LUXE 
HIGH QUALITY AMPLIFIER 

PRICE £13 -17 -0 COMPLETE 

A high quality stereo amplifier, built to meet the requirements of budget H1 -FL 
Elegant styled cabinet In black rezlne and woodgralnedends. Brushed aluminium 
panel, black and silver iambe. Quality componente throughout. Ganged Baas 
and Treble controls, separate volume controls for each channel- Valves (Standard 
Model) 2 x ECL66 (De -Luxe Model) 1 x ECC83 (2) x ECL86. Output 3 ohms 
matching, suitable A.C. mains 230-240 volt. Cabinet else, l01ra. wide 5 5In. high. 
Sils. depth. Full instructions and guarantee. Send for leaflet. S.A.E. 

VIKING 10 -12 A twelve watt amplifier for nee on 230.240 volt A.C. 
mains. Inpuia suitable Microphone. Record Player, Tuner, Tape Recorder, etc. 
Printed circuitry. Five Mallard valves, reliable components. Front panel contains 
9 Input "mks, 2 Volume Controls, 1 Tone. Neon and On /Off switch. Designed 
to fit into same type and she cabinet as Stereo. Fully guaranteed. Send for leaflet. 
PRICE £8 -19 -6 PLUS 12/6 P.P. 

VIKING X. P.15. A frustrated order offered at fraction of cost (orlgmal 
price 39 ga.). 15 watts output. Suitable for 210-240 Volt A.C. mains. Attractive 
Black chassis with slotted Chromed steel top cover, sise 15 x 74 x lin. 4 Input 
Jacks, Si volume controls, 2 tone. 5 Nullard valves. Fully guaranteed. Send for 
leaflet. 

Price Complete 512.19.6 plus 12 /li P. & P. and Ins. 

L.P. TAPE BARGAIN 
511n reels each containing 1,20016. of top quality polyester recording tape 
(Limited quant(ty.) 
Price 3 reels for 35/- P.P. free. 

Terms: C.W.O., C.O.D. Money back guarantee. 

VIKING (ELECTRONICS) LTD. 
37 HILLSIDE, 

( STONEBRIDGE, 
LONDON N.W.10 

Telephone: ELG 3644 

(MAIL ORDER ONLY) 
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Wh 
NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... FIRST FOR PERFORMANCE, 

QUALITY ft PRICE! 
BACKED BY OUR SUPER AFTER SALES SERVICE 

"A wonderful range of transistor radios using first grade components guaranteed results. " 

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 4in. 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 4in. approx. 

The perfect portable and the ideal ear radio. (Uses PP7 batteries, available anywhere.) 

LUXBANDURG, etc. 5 
EASIER TUNING Total cost of parts now only £5. 19.6 P 5/6 O 

Parts Price List and easy build 
plans 3/- (Free with Fit) 

NEW MELODY MAKER SIX 
*8 stage, Six (ransktors and two 
diode. Covers Medium and Long Waves 
and Extra Band for EASIER tuning of 
LUXEMBOURG etc. Top grade 3in. Loud- 
speaker tor quality output. Two R.F. 
stages for extra boost. High 'Q' 61 n. Fer- 
rite Rod Aerial. Approx. 350 Mllliwatts 
push pull output. Handsome pocket size 

..._. case with gilt fittings. Size 61 x 31 x lt. 
(Uses long -life PP6 battery). Carrying 

receiver t strap 1/6 extra. 

may 
amazing 

for only L3.9.6 P. 
3 /6. pans 2/-. (Freed with kit). 

QUICK CHECK TRANSISTOR TESTER. .- 
Checks gain of K.F. and Audio Transistors. Also ® ® 
checks for noise level and duds. All parts ready 
to be assembled in tirai ive grey case with red 

Iligrille, complete with Dial, Knobs, and Dynamic \ 
Speaker. Simple assembly instruc- 
tions free with set of parts. 29 /6, 
P. &P. 2 /6. i 

THE 810 -GEN. A versatile Signal Injector. Something 
constructor should be without. The ingenious device no 

generates an audible signal through the Audio and R.F. r ranges. With variable output. Telescopic Probe. Pocket sine 

rir 

slim line case measures 41 x 31 x fin. Complete set of parte 
with full instructions. 19/8. P. & P. 2 /- 

NEW TRANSONA FIVE 
Now with 3in. Speaker! 

"Home, 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. Incorporates Ferrite rod aerial, 
tuning condenser volume control, new type 
fine tone super dynamic 3in. speaker, etc. 

Attractive case. Size ei x 41 x 15in. with red speaker grille. (Uses 1289 
battery, available anywhere.) 

Extended M.W. band for easier tuning of Luxembourg etc. 

parts now 
of 
only 42/6 P 

3 6P plans 21 -ce 
List 

(Freeawith kit) 
Total cost 

POCKET FIVE Now with 3in. 
Speaker! 

7 stages -5 transistors & 2 diodes 
Covers Medium and Long Waves. 
On test Home. Light. Luxembourg and 
many Continental stations were re- 
ceived loud and clear. Designed round 
supersensitive Ferrite Rod Aerial and 
fine tone 3in. moving coil speaker. 
built into attractive black and gold 
case. Size 51 x 15 x 311n. (Uses 1289 
battery available anywhere.) 

Extended M.W. band for eas- 
ier tuning of Luxembourg etc. 

all Total cost 
parts now oonly 42/6 P. 6 P. 31- 

STOP PRESS/ 
Pocket 6 med. and long wave 
version with miniature speaker. 

29/6 P.s -P. 

Parts Price List and easy build 
plans 1/6 (Free with kit) 

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

6 WAVEBAND I ! 

8 stages -6 transistors and 2 diodes 
Listen to stations half a world away with this 
6 waveband portable. Tunable on Medium and 
Long Waves, Trawler Band and two Short 
Waves. Sensitive Ferrite rod aerial and tele- 

scopic aerial for short waves. Top grade transistors. 3in. speaker, hand- 
some case with gilt fittings. Size 75 x 51 x liin. (Carrying strap 1/6 extra.) 
*EXTRA BAND FOR EASIER TUNING OF LUXEMBOURG, ETC. 
Total cost 
parts now 

of 
' 19.6 

P.& 
3 

P. Parts 
2 / 

-ce List and 
Fee with k! ) 

TRANSONA SIX 
8 stages -6 transistors and 2 diodes 

A top performance receiver covering full Medium 
and Long Waves. High -grade Bin. speaker makes 
listening a pleasure. Push -pull output. Ferrite rod 
aerial. Many stations listed in one evening includ- 
ing Luxembourg loud and clear. Attractive case in 
grey with red grille. Size 69 x 41 x liin. (Uses PP4 
battery available anywhere). Carrying strap 1/- extra. 

Extended M.W. band for easier tuning of Luxembourg etc. 

59/6 P. 6 P. 
316 

Parts Price List and easy build 
plans 1/6 (Free with klt) 

Total cost of all 
parts now only 

MELODY SIX 
8 stages -6 transistors and 
2 diodes 

Our latest completely portable transistor 
radio covering Medium and Long Waves. 
Incorporates pre -tagged circuit board, 3in. 
heavy duty speaker. top grade transistors. 
volume control. tuning condenser. wave 
change slide switch, sensitive Gin. Ferrite 

d aerial. Push -pull output. Wonderful 
reception of BBC, Home and Light, 208 
and many Continental stations. Hand- 

some leather -look pocket size case, only 61 x 31 x 11ín. approx. with 
gilt speaker grille and supplied with hand and shoulder straps. 
Total cost 
parts now only 

all 
6 onlly £ P 

3/6 plans 2 / -ce 
list and 

Free with kit) 
Total cost of all 
parts now only 

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 -bas built -fn 
Ferrite rod aerial for wonderful reception. 
Special circuit incorporating 2 RF Stages, 
pDush -pull output. 3in. speaker (will drive 
large speaker). Size 79 x 54 x 11in. (Uses 
9V battery, available anywhere.) 

L3.19.6 19.6 P 
36P. 

piarnLsa Price List 
(F (Free with k11) 

Callers side entrance K A V I V t o ri H N V C' Saturday 5 p1240 p.m. 
Berretta Shoe Shop. 

61 HIGH STREET, BEDFORD Telephone: Bedford 52367 

93 

www.americanradiohistory.com

www.americanradiohistory.com


VIKING TRANSISTOR 
40 -50 WATT AMPLIFIER 
OPERATING INSTRUCTIONS 
GENERAL, An extremely re- 
liable lightweight amplifier cap- 
able of giving 40 -50 watts of 
undistorted sound, made pos- 
sible by the use of the latest 
semi- conductors (transistors) 
and techniques which ensure 
space -age reliability under the 
most rugged conditions. It is 
designed as a general purpose amplifier particularly suitable for use with 
musical instruments that require exceptionally high treble response (not 
recommended for Bass Guitar). Tremolo facilities are available on Channel 
1 only INPUTS -CONTROLS -CHANNEL 1 (Tremolo): this contains 
two high gain input jack sockets controlled by Volume Control 1 which is 
mounted directly above the two sockets marked tremolo. BASS 1: gives 
a controlled boost to the lower frequencies on Channel 1 only. TREBLE 
1: gives a controlled boost to the high frequencies on Channel 1 only. 
TREMOLO: this operates on Channel 1 only and the variations of inten- 
sity and speed of the Tremolo beat is adjusted by the controls DEPTH 
and SPEED. A socket is provided in the rear of the amplifier so that the 
Tremolo may be switched on and off by the use of a footswitch plugged 
into the socket. If you wish the Tremolo to be used without the foot - 
switch, this is possible as the footswitch is only used to short out the 
effect. INPUTS AND CONTROLS -CHANNEL 2 (Normal): this 
contains two high gain input jack sockets controlled by Volume Control 2 
which is mounted directly above the sockets marked Normal TREBLE: 
gives a controlled boost to the treble frequencies on Channel 2 only. 
MAINS VOLTAGE: fully adjustable, 200 -250 volts, A.C. 50 cycles. 
POWER OUTPUT: 40-50 watts sine wave British rating. Very little 
distortion. OUTPUT IMPEDANCE: 3 ohms. Price 21 gas. plus £1 
postage and packing. 
WOLSEY U.H.F. AERIAL AMPLIFIER, two stage, gain 23 dB, noise 
factor 8 dB, power consumption 6 mA at 14 volts. Two AF188 tran- 
sistors, complete with built -in power supply in metal case, list price 
9 gas., our price 4} gas. plus 2/6 postage and packing. 
MAINS TRANSFORMER, primary 200 /250 volt, secondary 425/425 
volt. 250 mA, 6.3 volt 4 amp, 6 volt 3 amp; fully shrouded. chassis 
mounting. Price £2.5.0 plus 7/6 postage and packing. Auto transformer 
step -up- step -down, 240/110 volt 400 watt. Price £1.5.0 plus 7/6 
postage and packing. 
MAINS TRANSFORMER 200/250 volt, secondary 250/250 volt, 70 mA, 
8.8 volt, 3 amp drop through. Price 12/6 plus 4/6 postage and packing. 
Elac 10 inch, 10,000 lines ceramic magnet, 3 or 15 ohms, 7 watt, £1.9.6 
plus 4/8 postage and packing. 

POCKET MULTI -METER 
Size 23 s 21 z ltln- Meter size 23 s ltm. Beneltivity 1000 
O.P.V. on both A.C. and D.C. volts. 0.16, 0.150 0.1000. 
D.C. current 0.150mA. Resistance 0.100k O. Complete 
with test prods, battery and full instructions, 42/8. P. a P. 
3/8. FREE GIFT for limited period only. 30 watt Electric 
Soldering Iron value 151- to every purchaser of the Pocket 
Multi- Meter. 

40W FLUORESCENT LIGHT KIT 
Incorporating GEC Choke she Bila. a lfin. e 11m., 
2 bi -pin holders, 11/6 starter and starter- holder. P. & P. 5/8. 
Similar to above: 80W. Fluorescent Light Kit in- 
corporating GEO choke size Min. z liin. s 1f in. 
2 bi -pin holders start and starter holder. 

1 7/6 P. & P. 8/8. 
Twin 40W Choke instant start for 2 z 2ft. tubes 17/6. P. & P. 8/8. 

3 to 4 Watt AMPLIFIER 
3-4 watt Amplifier built and tested. Chassis size 7 s 31 a 
lin. Separate base, treble and volume control. Double 
wound mains transformer, metal rectifier and output 
transformer for 3 ohms speaker. Valves ECC81 and IVI. 
22.5.0 plus 5/8 P. & p. 
The above in Kit Form, 21.14.8 plue 5/8 p. & p. 

"MUSETTE" 6- Transistor Superhet Portable Radio 
* 2 Speaker. * 8 Transistor Super - 
het Output 200m W. * Plastic Cabinet 
in red, size 4g' x 3' a 1}' and gold 
speaker louvre. * Horizontal Tuning 
Scale. * Ferrite Rod Internal Aerial. * IF 460 kc /s. All components 
Ferrite Rod and Tuning Assembly 
mount on printed board. * Operated 
from PP3 Battery. * Fully compre- 
hensive instructions and point -to-point 
wiring diagram. * Printed Circuit 
Board. * Tunable over medium and 
long waveband. * Car aerial and 
earpiece socket. 

Pries 19 /8d. inc. carrying 
strap. Circuit Diagram 2/8 
free with parte. P. & P. 8 /6. 

RADIO ft TV COMPONENTS (Acton) LTD 
21c High Street, Acton, London, W3 

Shop Hours 9 a.m. -6 p.m. Early Closing Wednesday 
Goods no: deepolehed outride U.K. Team C.W.O. 

AU enquiries Stomped Addressed Envelope 

8 VALVE STEREO 3 -4 WATTS 
RADIOGRAM PER CHANNEL 

CHASSIS 
By Famous 

Manufacturer 
Superb new 8 -valve chassis covering long, medium and short waves on 
AM, also VHF transmissions on FM, AM circuit's high sensitivity permits 
internal aerial for most stations. Well -known Gorier tuning heart in 
separate FM input. Tone and volume controls. 
Extra large illuminated dial. External AM and 
FM aerial inputs. Gram. pick -up socket. 
Standard 3 ohm speaker. 200/250 volts A.C. 
Size 17 x 7 a 51 in. deep. 

£14.14.0 
P. Et P. £1 

Type E MOTOR 
Small A.C. mains motor 
230/250 volts complete 
with gearbox, 6 r.p.m. 
Price 15/- plus 4/- P. & P. 
Similar to above motor 
but without gearbox. Price 
9/6 plus 3/- P. & P. 

Silicon 
Rectifiers 

250 v. P.I.V. 
750 mllliamps. 
Six for 7/6, 
Post paid. 

TRANSISTORISED 1 Z WATT 
AMPLIFIER 

comprising 2AC 128, 20C 75 and 2 
AA129 separate bass and treble volume 
controls. Complete with Power Supply 
AC mains 240 v. Size 74" x 3 }' x 2 
Price 50/- plus 2/6 P. & P. 

a ala . [1 
mom 

POWER SUPPLY KIT 
A.C. MAINS 200 -250 V 

Incorporating "C" core type mains 
transformer, full wave metal rectifica- 
tion and smoothing condenser. Smooth 
output 250 v. 250mA and 63v. 4 amp. 
for Heaters. 25/ -. P. & P. 9/6. 

NR&TV FIRST QUALITY P.V.C. TAPE 
51' Std. 850ft. 9/- 5" L.P. 850ft.......10/6 r Std. 1200ft. ......11/6 3' T.P. 600ft...- ..10/6 
Se L.P. 2 4 0 1 t. . . . . . .4 / - 5" T.P. 1800f t......25/6 
5t' L.P. 120011 12001t ....... 11/6 51' T.P. 2400ft.......32//6 

sie D.P. 1800ft. _..18/6 4' T.P. 3900ft....... 5/- 
P. & P. on each 1/6, 4 or more post free 

EXTRACTOR FAN 
AC Mains 
230/250 v. 
complete 
with pull 
switch. 
Size 6' x 
8' a 4 '. 
Price 27/6 
plus 5/. 

GEC 
DOORBELL 

Complete 
with mains 
transformer 
240 v. AC & 
illuminated 
bell push 
Price 12/6 
plus 5/6 
P. & P. 

8 -watt 4 -valve PUSH -PULL 
AMPLIFIER Et METAL RECTIFIER 
Size: 9' a 6" s 1 . A.C. Mains, 200 -250V 4 valves. 
For use with Std. or L.P. records, musical instru- 
ments, all makes of pick -ups and mikes. Output 8 
watts at 6 per cent of total distortion. Separate 
bass and treble lift control. Two inputs, with 
controls for gram. and mike. Output transformer tapped for 3 and 15 ohm 
speech coils. Built and tested, £4.4.0. P. & P. 11 / -, 8" a 5' speaker to suit 
price 14/6 plus 1/8 P. & P. Crystal mike to suit 12/6 plus 1/6 P. & P. 

,ggql1i11llll 

GEC KETTLE ELEMENT 
3,000W WITH AUTOMATIC EJECTION 
200/240 v. Size of hole required 1{s'. 
List Price 32/ , Our PRICE 
15/ -. P. & P. 1/8. 

NEW TRANSISTORISED 

SIGNAL GENERATOR 

Size 64' a 8i' z 1 }'. For IF and RF 
alignment and AF output 700 e/a fre- 
quency coverage 480 kc /s to 2 me /e fn 
switched frequencies. Ideal for align- 
ment to our Elegant Seven and Musette. 
Built and tested. 39/a P. & P. 9/6 

CYLDON 
U.H.F. TUNER 

Complete with PC88 and PC88 
Valves. Frill variable tuning. 
New and unused. Size 4} s 64 s 
loin. Complete with circuit 
diagram. 35/- plus 8/8 

P. & P. 

Also at 323 EDGWARE ROAD, LONDON, W.2. Personal shoppers only. 
Early Closing Thursday. All orders by post to our Acton address. 
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Elegant Seven COMBINED PORTABLE and 
CAR RADIO 

Mk IIA . 
PO "X!9rz=ASUl' Pi ID 

riiiirn -m 'iii 
SPECIAL OFFER 

7" x 4" P.M. Speaker at no extra charge 

Buy yourself ar easy to build 7 transistor radio and save at least £10.0.0. Now 
you can build this superb 7 transistor superhet radio for under £4.10.0. No one 
else can oiler such a fantastic radio with so many de luxe star features. 

De luxe grey wooden size 12 }" x 81" x 3f ". 

Horizontal easy to read tuning scale printed grey with black letters. 
size 111° e 2 ". 
High 'Q' ferrite rod aerial. 
I.F. neutralization on each separate stage. 

D.C. coupled push pull output stage with 
separate A C. negative feedback. 

Room filling output 350 mW. 

Ready etched and drilled printed circuit 
board back printed for fool proof 
construction. 

ONLY £4.4.0 
Plus 716 P. & P. Parts List and 
circuit diagram 2/6 FREE with 
parts. 

* Fully comprehensive Instructions and point -to -point 
wiring diagrams. * Car aerial socket. * Fully tunable over medium and long wave. 168 -535 metres 
and 1250 -2000 metres. * All components ferrite rod and tuning assembly mount on 
printed boards. * Parts list and circuit diagram 2s. ed., free with parts. 

POWER SUPPLY KIT 
To purchasers of 'Elegant 
Seven' parts, incorporating 
mains transformer. rectifier 
and smoothing condenser, 
A.C. mains 200/250 volts. 
Output 9v 1 00mA. 7/6 extra. 

All orders by post to be sent to our Acton address 

323 EDGWARE ROAD, LONDON, W2 
Personal shoppers only. Early closing Thursday. 

RADIO Et TV 
COMPONENTS (ACTON) LTD. 

21C HIGH STREET, ACTON, LONDON, W3 
OPEN 9 a.m. -6 p.m. INCLUDING SATS. EARLY CLOSING WED. 
GOODS NOT DESPATCHED OUTSIDE U.K. TERMS C.W.O. 

All enquiries stamped addressed envelope 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

FOR TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 
IN RADIO AND TELEVISION 
Our Course, of sixteen months' duration, provides a fundamental 
training for radio and television engineers. It includes theoretical 
and practical instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 

Exactly half the time is spent on practical work and the course 
provides excellent practical experience on valve and transistor 
radio receivers and high -fidelity equipment and all well known 
makes of television receivers. 

The Course is recognised by the Radio Trades Examination Board 
('R.T.E.B.) for the Radio and Television Servicing Certificate 
examinations. 

Next Course commences 5th September, 1967. 

To: The Pembridge College of Electronics (Dept. P11) 
34a Hereford Road, London, W.2. 
Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CARP a 
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ste rn-c lyn e ELECTRONIC CENTRES 
MAIL ORDER & ALL ENQUIRIES TO: DEPT. PW, 3 -5 EDEN GROVE, HOLLOWAY. LONDON. N.7. Tel. NORth 8161/5 

9 Camberwell Church Street, S.E.5. RODoey 2875 MANCHESTER: 
CROYDON: 12 Suffolk House, George Street, 20/22 Withy Grove, M /e. 4. Blackiriare 5379/5246 

MUNicipal 3250 SHEFFIELD: 125 The Moor. Sheffield 29998 
BRISTOL: 26 Merchant Street, Bristol I. Bristol 20261 NOTTINGHAM: Eastown House, Lincoln St. 
LIVERPOOL: 52 Lord Street. Royal 7450 Nottingham 45889 

LONDON: 
18 Tottenham Court Road, W.1. 
23 Tottenham Court Road, W.I. 
309 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 
182 Holloway Road, N.7. 

MUSeum 0095 
MUSeum 3451 

PADdiogtan 8963 
FLEet Street 5812 

NORth 7991 

MEMBER 
OF THE 
PANTIYA 
GROUP OF 
COMPANIES 

SULTAN 
solid -state integrated 
Stereo amplifier 

The most advanced design In 
brilliant new kit form -so 
simplified you can build it to professional standards 
without specialized knowledge and with simple tools. 
Designed for kit builders from the beginning with a system of wiring that enables you 
to complete each solder joint as you proceed; nothing is soldered twice and there 
are no unfinished joints left waiting to overlook! 
SULTAN performance is a natural result of superb design Incorporating the most 
advanced full proved semi-conductors, and modular substage construction that permits 
searching quality control and precise matching at every stage of assembly. Particular 
attention has been given to the provision of all the additional input, output, and power 
take -off facilities ever likely to be required. The compact sized, craftsman finished teak 
cabinet and restrained styling ensures unobtrusive, harmonious matching with almost 
any decor. 
Sultan kit of parts £29.8.0 Assembled and Tested £39.18.0 (less case) 
(Teak ease only 28.3.0.) Carr. & Ioe. 8/6 Carr. S Ins. 8/6 

Terms: Kit of parts -Deposit 29.16.0 and 12 monthly payments of 21.16.10. 
Total credit price £31.16.0. 

Terms: Assembled and tested -Deposit £13.6.0 and 12 monthly payments of 22.8.10. 
Total credit price £42.12.0. 

Descriptive leaflet free on request. 
Assembly Manual available separately I e duet. P. R F. 

SEND FOR CATALOGUE 
A 1/- P.O. brings new 100 -page Bound and Science Catalogue packed with unique 
items; profusely illustrated. 

Designs by MOLLARD 
interpreted by STERN 
w-r- 

. 

5 -10 POWER AMPLIFIER 
One of the most famous amplifiers ever made -thousands are in use throughout th 
world. Superbly constructed to rigid Stem -Clyne requirements and conforming entirely 
to Mullard specification, including all specified components and brand new Mullen 
valves. Auxiliary power take -off for pre -amp and tuner (250 volts at 45 mA an: 
6.3 volte at 21 A) and gram mains supply on rear panel. 

Kit of parts £11.0.0 As ambled and Tested £14.10.0 
Cane. k ins. e ::: Carr. & ins. f;8 

2 VALVE PRE -AMPLIFIER 
Specially designed by Mullard Research laboratories for use with the 5 -10 amplifier 
and one of the most compact pre -amplifiers available. Measuring only 9f x 21 x 44in. 
deep. Input are provided for variable reluctance and crystal pick -ups with RIRA 
equalization, plus radio, sensitive microphone and tape reply direct, or from pre -amplifier. 
Controls: 6 position selector, volume on /off, wide range bass and treble. Powered direct 
by 6 -10 amplifier. 

Kit of parts £6.6.0 Assembled and Tested £9.10.0 
Carr. d: Ins. 5/- Carr. 8 Ina. 5/- 

COMBINED PRICES 
5 -10 Amplifier with 2 -valve pre amplifier complete kit of parts 017.16.0. 
Terms: Deposit £5.16.0 and 12 monthly payments of £1.4.2. 

Total credit price £20.6.0 
5 -10 Amplifier and 2 valve pre -amplifier assembled and tested 
Terms: Deposit £8.0.0 and 12 monthly payments of 01.10.10. 

Total credit price £28.10.0 
Carr. k Ins. 10 /- 

MERCURY 
Brilliant new 
MODULAR 
HI -FI 
REPRODUCER 
With Garrard Autochanger, Solid State 
Amplifier, Free -Cone Speaker Systems. 
The Stern -Clyne Mercury is an Important new approach 
to Hi -Fi sound reproduction in the home. One compact, 
modular system embodies the latest advances to solid - 
state amplifier design, loudspeaker system miniaturiza- 
tion, and pick -up cartridge development to provide 
superb stereo performance with exceptional Installation 
facility. Combined Player Unit /Amplifier Console snd 
identical speaker systems are superbly housed in 
matching teak veneer cabinets, specially designed to fit 
existing furniture or shelf space, and match any decor. 

MERCURY SYSTEM 
AUTOCHANGER AND PICK -UP Garrard High- grade, Model 3000, specially equipped 
with high -compliance, ceramic cartridge fitted with Diamond stylus to ensure superb, 
wide range reproduction, and extremely low tracking weight. 
AMPLIFIERS Identical, 5 -watt, 7- transistor amplifiers designed round the latest, 
fully -proved semi -conductors. Each is independently constructed on a modular circuit 
board and subjected to searching inspection and precise matching at each stage of 
assembly. 
LOUDSPEAKER SYSTEMS Bookshelf size, acoustically designed speaker system 
enclosure contain bass speakers and matching high frequency units with crossover 
network. Specially developed bass speaker employs enormously powerful magnet and 
free suspension cone to provide the full blooded bases response usually associated with 
much larger units. 

49 GNS. 
TERMS: 
Dep. 217.3.0 and 12 mthly. 
pymts. of £3.2.11. Total 
(redit Price £64.18.0. 
Descriptive leaflet free on 
request. 

_ - STERNKIT FM1 
TUNER 

Complete kit of parts 

Assembled and tested 

.4 new specially designed sensitive tuner 
for the amateur builder. Provides a 
stable, interference -free reception of 
BBC FM transmissions. High quality 
output signal ensures optimum per- 
formance from any Hi -PI audio system. 
Reliable, easily aligned circuit includes 
RF stage and 2 IF noise limiting stages. 
Input sensitivity better than 100 micro- 
volts for 40á13 quieting. Power require- 
ments 200 volts at 25mA, 6.3 volte at 

1 
I.. SA. 

£7.9.6 Carr. k Ins. 4/- 

£10.9.6 Carr. A Ins. 4/- 

Optional power pack Type D kit £2.1 5.0 Carr. 3/6 Assembly Manual only 3/- 
post free. 

Assembled and tested £3.10.0 Carr. 3/0 Descriptive leaflet free on request 

t/ /* 39/6 TEST 1 Pocket Multimeter 
1Lfl i! 

"' 

Carr. 2!- 

A really versatile instrument that makes a handy pocket - 
size tool. Measures AC or DC voltage in three ranges of 
0 -15- 150- 1000v. Resistance 0- 1,000,000 ohms and Current 
0- 150mA. DC. Size only 3! x 24 x I4M., with ingenious 
dial design providing a clear, easily read scale. Complete 
with battery and test leads. 

RECORD PLAYERS at economical prices 
BSR GU7 4 -speed with mono cartridge .. .. .. £5.19.8 
GARRARD SRP22 -4 -speed with mono cartridge .. 24.10.0 
BSR UA50 Miaichanger with KIM cartridge .. .. £8.10.6 
GARRARD 1000 Autochanger with GC8 cartridge .. £8. 8.0 
GARRARD 3000 Autochanger with 9TH/HC cartridge.. £8.19.6 
GARRARD SP25 with GP81 cartridge 212.19.6 

Carriage and Insurance on above 5/- extra 
GARRARD 401 Transcription Motor .. .. .. 029.9.8 
GOLDRING GL88 Transcription unit less cartridge 019.18.0 
GARRARD LAB80 MKS Transcription Autochanger 

less cartridge .. .. .. .. 030.7.2 
GOLDRING GL70 Transcription unit less cartridge . . £39.7.0 

Carriage and Insurance on above 7/8 extra 

TERMS AVAILABLE ON ALL ORDERS OVER f 15IN VALUE 

EXCLUSIVE OFFER 
of Portable NOBILITY 
high quality recorders 
Superbly styled, ruggedly constructed with 
features usually found only In more expensive 
instruments, including: separate motors for 
Rewind and Record /Play; "self -storing" remote 
control microphone in built-in housing, enclosed 
construction with integral handle that permits 
any- attitude" recording, single master control 
for instant change of function. Four transistor 
amplifier gives 150 mW output into high grade 
dynamic speaker. Size: 102 x 84 x 21in. Finished 
matt white /dark grey. Use anywhere for Note - 
taking, Idea Recording, Dictation, etc. Complete 
with microphone, batteries, 31M. tape and spare 
spool in handsome gift box. 

96 

www.americanradiohistory.com

www.americanradiohistory.com


PRACTICAL 
WIRELESS 

V0L43 Not 
issue 724 

JUNE 1961 

Clause 7 -No person shall make 
equipment undesirable to Government 
if new Act becomes law. 

/gT first glance, the changes to the Wireless Tele- 
graphy Act outlined in the recently published Bill 

appear to be a bold attempt to remedy some long out- 
standing ills. Strong measures are suggested for 
dealing with TV licence dodgers and evaders of car 
radio licences. But the section dealing with illegal 
radio transmitting merits a much closer investigation. 

This journal has long campaigned for action to 
resolve the ludicrous situation whereby it is perfectly 
legal to import, offer for sale and buy 27Mc /s walkie 
talkies and yet impossible to use them without breaking 
the law. The Board of Trade, the GPO and radio 
dealers have for years shrugged off responsibility with 
some agility. 

In the new Bill, the PMG introduces provisions 
presumably to deal with this situation and that of radio 
bugging devices. Presumably, we say, because in the 
potentially explosive Clause 7 it states that "where it 
appears to the PMG to be expedient ", the provisions 
should "apply to wireless telegraphy apparatus of any 
class or description" and that "no persons shall 
manufacture any apparatus of that class or description 
whether or not for sale ". 

This loose phraseology could be interpreted to cover 
any form of radio apparatus deemed to be "undesirable" 
and amounts virtually to a blanket control over the 
manufacture, importation, sale and construction of 
radio equipment of any type which the Government 
considers undesirable. 

We do not say that the PMG intends to use the 
sweeping powers implicit in the seven sub- sections of 
Clause 7, nor even that he has considered them in 
detail, but the fact remains that if this Bill becomes law 
as it stands, these powers will not only be available to 
the present administration but to all future PMGs. 

In seeking to deal with specific problems the PMG 
has wielded a bludgeon. If classification is difficult 
it would have been better to isolate the real object- 
ives by making it illegal to sell or buy any trans- 
mitting equipment except on the production of a 
suitable transmitting licence. This way, innocent by- 
standers would not get involved. Unless, of course, the 
PMG has more sinister motives. 

W. N. STEVENS-Editor 

NEWS AND COMMENT 
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On the Short Waves 
by John Guttridge and David 
Gibson, G3JDG 
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Keying the Ten -Five Tx 
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Dual Function Signal Generator 
by H. Webster 

Simple Transistor Tester 
by G. A. Bobker 
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Kits a success 
During the past eight years I have built 

kits supplied by seven of your regular 
advertisers and I cannot fault one of 
them. In all cases the instructions were 
clear and easy to follow. 

I think those who make claims that 
their kits can be built in an hour are 
not helping their own cause. Who wants 
to build a kit in an hour anyway? It is 
a hobby and how much better to make 
the interest last for a few days at least. 
There are sure to be setbacks, then out 
comes the test -meter and the interest is 
extended further. 

Most early efforts fail because of poor 
soldering, through getting resistor values 
mixed up and switch and coil connections 
wrong. 

I do not grudge the charge of 6d. per 
valve, bearing in mind the cost to the 
retailer of cartons, corrugated paper, 
packer's wages, etc. I would give a vote 
of thanks to the firms who send me good 
valves promptly, cheaply and beautifully 
packed. 
P. J. Plater. 

* * 

Wallington, 
Surrey. 

Mr. A. H. Brough of Staffordshire 
(P.W. May issue) will probably find that 
most firms specify P. & P., and packing 
involves corrugated card, cartons and 
often stout cardboard boxes, also 
employment of a packer and checker, 
all of which has to be paid for to ensure 
adequate protection in transit. 
A. Deverell. Rickmansworth, 

Hertfordshire. 

U.S. Citizens' Band 
After reading the column "Amateur 

Bands" in the May 1967 issue, it appears 
to me that there is some confusion con- 
cerning Citizens' Band licences in the 
United States. As an American now 
living in England, perhaps I can 
straighten out the situation. 

A Citizens' Band licence may be issued 
to any U.S. citizen over the age of 18 
with no exam. required. A fee of $8.00 
(£2 17s. 2d.) is charged, and the licence 
allows the bearer to transmit on the 
27Mc /s band with a power not exceed- 
ing 5 watts. A callsign is assigned which 
usually consists of a three letter prefix 
followed by four numbers. 

Any person, regardless of age, may use 
Citizen Band frequencies so long as the 
transmitter power does not exceed 
100mW, and a vertical antenna of not 
more than 60 inches in length is used 
No callsigns are issued to these people, 
as they are not required to register with 
the Federal Communications Commis- 
sion. 
D. L. Potash. Ambleside, 

Westmorland. 
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NEWS AND.. 
VHF STEREO TRANSMISSIONS Work is in hand to 

extend the BBC stereo- 
phonic transmissions, 
at present radiated from 
Wrotham, Swingate 
and Brighton, to Sutton 
Coldfield and Holme 
Moss and certain relay 
stations fed from them, 
early in 1968. The 
unshaded part of the 
map indicates the areas 
in which satisfactory 
stereophonic reception 
should normally be ob- 
tained. In places where 
the field- strength is 
low, increased back- 
ground noise may be 
heard on stereophonic 
programmes; improve- 
ments to the receiving 
aerial enable the noise 
level to be reduced. 

ELECTRONICS CONFERENCE IN GREAT BRITAIN 
A Technical Conference and Exhibition devoted to the engineers 
who build and produce electronic equipment will be held at 
Brighton in October 1968. This is the first such conference 
and exhibition ever to be held in this country or Europe. 

Called NEP /CON- INTERNATIONAL it has for some time been 
held twice -yearly in the U.S., and will present a wide- ranging 
international technical programme. It will cover the most 
recently developed techniques such as printed circuitry, micro- 
miniaturisation, component and equipment manufacture etc. 
Talks will be given by leading engineers from the U.S., U.K. and 
Western Europe. Also there will be an exhibition where the 
latest components materials and machines will be on display. 

SUB -MINIATURE METER 
Sifam Electrical Instrument 
Co. Ltd., Woodland Road, 
Torquay, Devon, have intro- 
duced a new sub -miniature 
instrument in the "Director" 
series of moving -coil instru- 
ments. 

The new "Director 14" is 
exceptionally compact, 
having an overall size of 
1.92in. by 1.65in. with a 
scale length of 1.34in. It is 
flush mounting requiring a 

panel cutout of 1 5in. diameter. 
The company emphasises that, despite its size, the instrument is a 

glazed- front, quality unit built to BS89: 1954 accuracies (i.e. ±2.5 
per cent of full -scale deflection). The case is made from a special 
reinforced plastic with a matt black finish, resulting in an elegant yet 
highly practical case style, which blends well with modern equipment 
panels. 
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...COMMENT 
PANEL LIGHTS TO ELECTRIC 

From Henry's Radio Ltd. comes the 1967 
Electronic Components, Equipment and High 
Fidelity Catalogue. This edition -now over 
200 pages -is more comprehensive than 
those published in previous years and includes 
details of many new items supplied by Henry's, 
including their Mayfair Portable Electronic 
Organ. 

Included in this issue are five free discount 
vouchers which when used enable the cus- 
tomer to obtain 2s. in the pound discount. It 
is also interesting to note that further discounts 
are allowed for equipment in the Hi -Fi section 
of the catalogue. 

The price of the catalogue is 7s. 6d. plus 1s. postage and copies may 
be obtained from Henry's Radio Ltd., 303 Edgware Road, London, W2. 

PIRATES -ALL OR NOTHING 
Discussing the Marine and Broadcasting (Offences) Bill in the 
House of Commons recently, Mr. Ian Gilmour unsuccessfully 
suggested that the Government should restrict the scope and 
impact of some offences covered by the Bill. He maintained 
there was no reason why penalties should be imposed on 
scriptwriters and others who provided material for the pirates. 
He had not, however any objection to imposing penalties on 
those who ran the pirate stations. Answering, the Postmaster 
General, Mr. Edward Short, said to omit the clause from the 
Bill would enable the pirates to continue receiving advertising 
revenue, records and tapes, etc., from which they made up their 
programmes and attracted an audience. It would make the 
legislation almost ineffective. Publication of information about 
future programmes of the pirate stations is to be prohibited. 

The Bill had been carefully drafted, Mr. Short told the House, 
to catch only things which served as advertisements. References 
to past broadcasts would not be affected by the Bill but refer- 
ences to future broadcasts would be. Also anybody in this 
country giving assistance to the pirates will be liable when the 
Bill becomes an Act. 

Referring to Clause 6 of the Bill (Penalties and Legal Pro- 
ceedings) Mr. Short moved an amendment to increase the 
maximum penalty for unlicenced transmitting from £100 to 
£400. He maintained that £100 was nothing more than petty 
cash to a successful pirate broadcaster. 
ELECTRIC EYE From Philips comes a new four 
HELPS TO TUNE waveband portable costing 192 

guineas. Included in the features is 
an "electric eye" tuning guide 
which doubles up as a battery 
condition tester. Another feature is 
a separate battery cartridge holding 
four U11 batteries which is re- 
leased from the radio at the touch 
of a button. Wavebands covered 
are long, medium, short and f.m. 
Output is 380mW, and a telescopic 
aerial is provided for reception on 
v.h.f. and s.w. Cabinet measures 
94 x 5 x 18in. and is finished in 
black polystyrene with silver grille. 

ORGANS 

ill lun s 1111 iu rru 
1 i uuu .o.. II 

111+'Ì 

u i 1pqlllüÍ!i"Plw 
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New members wanted 
I am writing on behalf of the Sheffield 

Amateur Radio Club which urgently 
needs new members. Anyone interested 
in any aspect of radio, especially amateur 
radio and short wave listening would be 
most welcome at any of our meetings. 
These are held every Friday evening at 
8.00 p.m. at 8 Sandbeck Place, Sheffield 
11. 

Anyone requiring further information 
or details 041 how to reach the club H.Q. 
should contact me at the address below. 
G. Watson. 25 Underwood Road, 

Woodseats, 
Sheffield 8, 
Yorkshire. 

Well done Sirs 
I am writing this letter to express 

admiration of two 60- year -old gentlemen 
whose letters appeared during 1965 stating 
that they had obtained their Amateur 
licences. These gentlemen fired my 
enthusiasm and I started to study for 
the RAE in October 1965 and passed in 
May 1966. I then started Morse practice 
and received my Pass slip recently. 

I hope that this letter will encourage 
others, as I myself am 47 years of age. 
All study was done at home from 
library books and guidance obtained from 
the RSGB Radio Amateurs' Examination 
Manual and a study of five years' 
examination papers. The Morse code 
was also self- taught by means of an 
oscillator and a tape recorder. 
F. Woolliscroft. Whitley Bay, 

Northumberland. 
The spirit of readers 

You printed a request in your "CQ" 
column for me in the May issue of this 
journal and within hours of PRACTICAL 
WIRELESS being on sale I had a satis- 
factory reply. In fact, someone personally 
brought around the "wanted" magazines 
and many other readers wrote to me. 
I. Nicholls. Kilburn, 

London, N.W.6. 

U.K. Police State? 
I would like to bring to the attention 

of other readers that if the Government 
gets its own way on the amendments to 
the Wireless Telegraphy Act, we shall be 
told what we can build and what we 
cannot. This is very wrong and I suggest 
readers in agreement with me write to 
the P.M.G. personally - Edward Short, 
M.P.. House of Commons. 
C. Rolls. Highgate, 

London, N.6. 
[We are not very keen on the 

Government's proposals, for it covers 
virtually anything: see the Leader page 
for our views.]- Editor 

Mote News and Comment on Page 122 
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THE L JL J 

P.MATTHEWS 

THE "Denette" is an easy -to -build receiver 
designed for use as a small mains portable. 
It is ideal for the kitchen or den where high 

quality sound reproduction is not essential. The 
controls on the prototype are tuning (which could 
be switched), volume, and fine reaction which is 
not required for local station reception. Both coarse 
reaction and tone are pre -set but could be brought 
out to separate controls on the front panel if 
desired. With a three foot piece of flex as an aerial 
the sensitivity is comparable to the average transis- 
tor portable, and in Northern Scotland the proto- 
type receives Radio Luxembourg very well after 
dark. 

The receiver contains very few components most 
of which are not critical, the circuit is thus ideal 
for experimentation. Both long and shortwave 
coverage can easily be added by the addition of 
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Fig. 1 (above): Circuit diagram of the Denette. 

Fig. 2 (be /ow): Suggested power supply circuit. 
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suitable coils and a wavechange switch. This modi- 
fication is described later in detail. Although two 
modern miniature valves are specified using B9A 
valveholders, the older octal -based types such as 
the 6SL7 and 6V6 should function equally well. If 
these older valves are used then the valvebases 
should be wired accordingly, since the pin connec- 
tions are different to the B9A base wiring shown in 
the circuit and layout diagrams. 

CIRCUIT DESCRIPTION 
The two -valve circuit contains three stages - 

detector, a.f. amplifier and output. The power supply 
unit (p.s.u.) is built on a separate chassis which 
enables it to be used to power other equipment. 

The regenerative detector (V1A) has unusual 
input circuitry. The signal from the aerial is fed to 
a capacitive potential divider consisting of Cl /C2, 
through the tuning coil L1 to the grid of VIA. The 
d.c. continuity between grid and chassis is estab- 
lished by the grid leak R2, and resistor R1 is wired 
between aerial and earth to . prevent a charge build- 
ing up on the aerial. Feedback is effected by L2 and 
TC1, the fine control being made by adjustment of 
VR1. Note that TC1 is insulated from the chassis. 
Slight detuning is evident because VC1 is across the 
valve grid -to- cathode capacitance which alters 
slightly as the valve warms up. Detuning is also 
affected to some slight degree as the reaction is 
varied, but these effects are small and are thus 
ignored. The value of the anode load resistor R4 
may be adjusted if regeneration cannot be readily 
obtained. Other methods of obtaining regeneration 

Connection to chassis ̀  n -Off switch-, 

To receiver To AC mains -4" 

Fig. 3: Layout of the power supply shown in fig. 2. 
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are possible, however the method used works out 
very well. For those who like to experiment, the 
different "textbook" methods could be tried out. 

From the junction of R3/R4 the detected signal 
passes via C3 and VR2 to the grid of the audio 
frequency (a.f.) amplifier VIB. This is an a.f. stage 
of conventional design other than the omission of 
the cathode by -pass capacitor usually wired in 
parallel with R6. In order to cut down the bass 
response when a miniature speaker is used, the 
cathode decoupling capacitor C5 may be reduced 
to 2µF. This will help prevent undue damage to the 
small speaker due to bass overloading. This step 
will not be necessary with the larger type of 
speaker. When using a small speaker, R8 could be 
increased to 114 this will limit the output and 
effect some economy. 

POWER SUPPLY 
1 he power unit is straightforward, using two 

contact -cooled metal rectifiers in a full -wave circuit. 
A valve, such as the EZ80, could be fitted in place 
of Dl /D2, but this would require to be fed with 
6.3 volts and would also contribute considerable 
heat. A double -wound mains transformer is strongly 
recommended and suitable types are readily obtain- 
able from advertisers in this journal. It would be 
possible to make use of a miniature 220 volt 
20/25mA mains transformer of the type used in 
tuners and preamps. In this case R8 should be , 

increased to Ikft in order to reduce the current 
consumption. 

MODIFICATIONS 
Although the tuning capacitor VC1 gives satis- 

factory station separation on the medium and long 
wavebands, crowding occurs on the short waves. 
To combat this it is suggested that the s.w. band 
be split into two sections, and that the effective 

Fig. 5 (below): Suggestions for 
the inclusion of a tone control, 
and for using headphones. It 
would be unwise to use a cap- 
acitor of less than 400V working 
in the phones lead to the anode 

of the valve. 

From 
R4,R5 

From 
C4 

R7 
390 
kII 

H.T.+ 

E L.S 

O1yF 
400V 

Head- 
phones 
(high 
imp) 

sóckét 

To TC1 

To VC1 

Fig. 6: Rear view of the wavechange switch for three -band 
coverage. 

capacitance of VC1 be reduced. This latter sug- 
gestion can be easily performed by interposing a 
capacitor between VC1 and the junction of ter- 
minal a on Ll, and pin 2 of V1A. By placing a fixed 
capacitor in series with VC1 in this way, the effec- 
tive swing or tuning range of VC1 is restricted to 
a portion of the band. However, since this small 
portion of the band is now spread out over the 
entire 180° swing of VC1 instead of a few degrees, 
the stations received will be easier to tune. If the 
extra capacitor is made 300pF to start with, the 
constructor can experiment from there. 

If band switching is required then a suggested 
method is shown in Fig. 6. As shown, the switch 
will give three -waveband coverage, the actual wave - 
lenths covered depending on the coils used. Details 
for suitable coils are given later on. 

Other worth -while modifications are a tone con- 
trol and a socket for headphone reception. The 
simple top -cut control shown in Fig. 5 works well. 
The voltage rating of the capacitor between the 
anode and the headphone socket must be at least 
1.5 times the nominal h.t. voltage. Do not fit a 

VR1 
[ ul VR2 l I' Loudspeaker -_- .c, sockets 

slider slider 

Iea 4IM ® g -9$40/i 

aI;A _ e^ , MC. 
R3 

R4 

Note: Tags marked 
MC are earthing 

connections 

Fg. 4: Layout of components and wiring below chassis. Note that TC1 must be 
insulated from the chassis. This is essential for the circuit to function properly. 
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"normally closed" jack socket or this will short the 
signal to earth when the phones are removed. 

CONSTRUCTION 
The following procedure is recommended when 

all the parts, including the chassis have been 
obtained. Drill the chassis and mount all compon- 
ents securely. Wire up the power unit starting with 
the mains transformer. Wire the heaters of the 
valves with twisted leads and plug in both valves. 
After a careful check of the wiring switch on and 
note that the heaters inside the valves light up. 
If they do not, switch off immediately and re -check 
the wiring. 

Switch off, unplug the valves and disconnect the 
power supply unit from the mains. Proceed with 
the wiring up of V2 starting with the output trans- 
former working back to R7. Keep all leads as 
short as possible. Fit one end of C4 to pin 2 of V2 

COIL NO. OF TURNS WAVEBAND 

L1 

L2 
L1 a 

L2a 
Lib 
L2b 

45 
5 

12 
1 -2 
5 
1 -2 

MW 

SW1 

SW2 

The table shows details of the coils. The type of wire and 
former diameter are mentioned in the text. 

and temporarily solder a wire to the other end. 
After checking the wiring plug in V2 only, con- 
nect the loudspeaker and switch on. After the valve 
has warmed up there should be a slight hum from 
the speaker, this should increase as the wire on 
C4 is touched. There should be no whistling or 
clicking nor any instability. If the stage is func- 
tioning properly switch off, remove the wire from 
C4 and unplug the valve. 

Wire up V1B and fit one end of C3 to the volume 
control VR2. Check the wiring and plug in both 
valves. Repeat the test for V2. As the wire from C3 
is approached a loud hum should be heard. If all 
is satisfactory switch off, unplug the valves. 

Wire up VIA taking every care to keep connec- 
tions short and direct. Unscrew TC1 to minimum 
capacitance and set VR1 to maximum resistance. 
Now check all wiring very carefully as this last 
stage is more complex. Plug in the valves and the 
aerial (2 or 3 yards of flex), then switch on. There 
should be no howling or whistling, if there is 
reduce the coupling i.e. the distance between L1 
and L2. If preferred the number of turns on L2 
may be reduced instead. Now screw up TC1 to the 
point where howling or whistling just commences. 
Tune in a station, backing down VR1 until oscil- 
lation has just stopped. This is the most sensitive 
position for the set. Retune VC1 if necessary and 
set the volume control to a convenient level. Switch 
off taking care not to touch the h.t. line without 
first discharging the capacitors C6a and C6b to 
chassis. Check all components to ensure that there 
has been no overheating. The receiver may now be 
enclosed in its cabinet. 

COILS 
The medium wave coil on the prototype con- 

sisted of 45 turns of 22s.w.g. enamelled copper 

1.02 

* components list 
Resistors: 

R1 22kû 
R2 1 M SZ 

R3 22kû 
R4 1Mû watt 

Capacitors: 
Cl 
C2 
C3 
C4 
TC1 
VC1 

150pF 
1000pF 
0.01µF 
0.01µF 
250pF compression trimmer 
300pF variable, solid dielectric 

R5 100k1ì 
R6 2ßkû 10% 
R7 390kû 
R8 330Q 

C5 25µF 25V 
C6A l 

16 +161,F C68 
electrolytics 

Valves: Diodes: 
V1 ECC83 D1 l Contact -cooled metal 
V2 6BW6 D2 f rectifiers 250V 60mA 

Potentiometers: 
VR1 500û VR2 1Mû 

Inductors: 
L7 
L2 
L3 
T1 

see text 

L.F. Choke 10H 60mA 
Output transformer ratio 40:1 suitable for mains 
pentode. 

T2 Mains transformer 250- 0 -250V 60mA, 6.3V 3A. 

Miscellaneous: 
Two B9A valveholders, tagstrip, /in. coil former, 
chassis, nuts, bolts, solder, wire, 1 Pole 2 Way on /off 
switch, wire for coils. 

COMPONENTS 
Tone Control: 

25kû potentiometer 
0.024F capacitor 

Wavechange: 
3 Pole 3 Way rotary switch, Extra 
for coils, Two 300pF capacitors 

FOR MODIFICATIONS 
Headphone Reception: 
Normally open jack socket 
0.1µF 400V capacitor 

coil formers, Wire 

wire pile wound, with L2, five turns, wound over 
the top. The former was }in. diameter fitted with 
an adjustable dust core. The former size is not 
critical except that the number of turns will need 
to be adjusted if the former is a different diameter 
to that specified. A long wave coil would require 140 
turns for Ll and around 13 turns for L2. For 
short wave coverage less turns will be needed and 
if the wire used is thick enough no former will be 
required since the turns can be self -supporting. 
If the diameter is about one inch and the wire 
16- 20s.w.g. then between 5 -12 turns for L1 and 1 

or 2 turns for L2 will give coverage of 19-49 
metres. These turns should be wound side by side 
on the same axis. 

PRACTICAL ELECTRONICS 
special project * MINIATURE R/C INSTALLATIONS * 

plus * CRO Trace Doubler * * Video Pattern Generator * 
O N SALE MAY 12 

www.americanradiohistory.com

www.americanradiohistory.com


Double the usefulness of the neat little rig described 

I) 
URING the time this transmitter has been 
on the air many pleasing and surprising re- 
ports have been received on both "Top Band" 

and "80" metres running but 9W and working into 
a G5RV multi -band dipole antenna at 28ft. through 
a Z -match coupling unit. In all fairness, however, 
it should be stated that results and reports do 
depend to a great extent on band conditions at any 
given time. The modest power available can hardly 
be expected to combat or flatten heavy QRM often 
prevalent -particularly at week -ends -but under 
fair conditions the transmitter performs surprisingly 
well and enables one to enjoy many interesting 
QSO's. 

As originally described the transmitter is a phone 
rig (A3 emission) only, suitable for Fixed station 
or /M working, but the versatility can be increased 
beneficially to include keying thus enabling the user 
to work c.w. (Al emission) when necessary. 

It is not difficult to include keying facilities in 
the transmitter; only small changes are required 
which consist of fitting a voltage stabiliser to the 
v.f.o. section, adding a suitable key jack socket and 
adding a switch to disable the modulator. 

Modifications 
Fitting a voltage stabiliser. The inclusion of a 

type 0A2 voltage stabiliser tube to the v.f.o. is 
obligatory but necessary if "chirp" is to be avoided; 
chirp is most likely to be found when the trans- 
mitter is working "straight through ", viz. on "Top 
Band ". The stabiliser chosen has a B7G base and a 
holder can be fitted between the v.f.o. valve proper 
and the front panel. 

Theoretically, it would seem sufficient to apply 
a stabilised vol age to the triode section of the 

Fig. 1. Skeleton circuity showing position of extra 
stabilising components. 

C12 

Z R8 

by A.S.Carpenter 

in the January, 1967 issue 

1 
RFC2 

C15 

C13 

P17 

T RZ 
100kf1 

0-50mA 
C14 

J1 (key) 

Phone° 

C.W. 

Phon 

C.W. 

SZA 

SZB 

°- 
o 51C 

Fig. 2: This shows the Phone/C.W. 
switching and key circuitry. 

ECF80 valve only and this may be tried by con- 
necting the stabiliser to point "Y" of the original 
circuit. In practice however, it has been found 
most beneficial to include both sections of the valve. 

The modified "bare bones" circuitry is given here 
in Fig. 1 and as may be seen three additional com- 
ponents are needed, viz. Ry- 3.3kl, Cz -0.1µF and 
Vstab. Drive is diminished slightly when these items 
are added but 1mA is available and this is adequate. 

Adding a key jack socket. By re- positioning the 
panel lamp and lens, a standard normally closed - 
circuit type jack socket may be fitted in the vacated 
hole. It should be connected between the negative 
terminal of the 0 -50mA meter and the chassis; a 
100k11 fixed resistor is also connected across the 
key jack sockets. 

Disabling the internal modulator. Since the in- 
ternal modulator is not required for c.w. working 
an additional switch is needed. Referring to Fig. 2 
the added switch, SZA /B, and its conneotions may 
be seen; the key jack socket and its resistor are 
also shown. Other items are identical with the 
original circuitry with the exception that R6 is 
reduced in value to 3.3kf1. 

Switch SZ is a DPDT toggle -type item and is 
easily located at the rear of the chassis above 
socket Sk4; it may be mounted on a small L- shaped 
aluminium bracket. 

Provided that all wiring is correct lift the con - 
nection from pin 7 of the 0A2 voltage regulator 
clear of the chassis and insert a testrneter set to 
read 0 -50mA in series with the stabiliser. Switch to 

-continued on page 146 
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SOME IMPRESSIONS OF THE 1967 IN- 
TERNATIONAL AUDIO FESTIVAL AND 
FAIR ATTHE HOTEL RUSSELL, LONDON, 
MARCH 30 TO APRIL 2, AS SEEN BY 
THE P.W. TEAM. 

Spread among the exhibition stands and hotel 
rooms were the static displays and live demon- 
strations of 96 exhibitors, an Aladdin's Cave for 
the audiophile. Readers familiar with the hustle 
and bustle of the Fair will appreciate the difficulty 
in seeing everything in the time available. The 
following notes are not intended as a comprehen- 
sive survey, but mainly impressions on trends. 

Amplifiers, Tuners and Stereo 
IN this field the steady migration towards semi- 

conductors continues. Some years ago, H. J. 
Leak, in his presidential address to the B.S.R.A. 

observed, that for power outputs of up to 15 watts 
per channel the valve could no longer compete with 
the transistor. At the Fair, transistor amplifiers in 
the hi-fi class were commonly offered with outputs 
of up to 110 watts, and although it is difficult to 
appreciate listening to this output in the average 
living room, it does indicate the advances in tran- 
sistors. Most manufacturers were not content to 
state that the equipment was "fully transistorised" 
but plugged that they were silicon types. So it 
looks like the trend this year for amplifier enthu- 
siasts is to acquire a "Silicon Solid Status ". 

The complexity of the units seems to grow each 
year. One can remember not so long ago being 
content witht volume, treble and bass. Now one 
sees miniature Jodrell Banktype front panels with 
Low- filter; High -filter; Equalisation; Input selector; 
Balance; Stereo reverse (should be interesting); 
Stereo left; Stereo right; Stereo left + right etc. 

Stereo was very much in evidence and mostly 
solid state. The trend here was split right down 
the middle as regards units. Some were complete 
with amplifier, preamp and both speakers all in 
one package. Others 
had one or both 
speakers floating. Many 
speakers and indeed 
amplifiers were of the 
"bookshelf" t y p e, 
usually in a matt 
wood. Listening to 
"Uranus" from the 
Planet Suite on stereo 
with large enclosures 
some 3ft. cube, and 
then on a couple of 
the small twelve inch 
bookshelf cabinets gave 
a vivid demonstration 
of the efficiency of the 
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smaller units. They did lack the roundness in the 
bass, but the reproduction nevertheless was excep- 
tionally good. 

Prices varied, but on the whole were high, some 
very high. Perhaps the common -sense way in buy- 
ing would be to say -if I'm satisfied with the per- 
formance of cheaper equipment then it's pointless 
to spend more, but if I want the ultimate in quality 
and my ears can appreciate the difference, then 
I will pay for quality. 

All things considered there was nothing really 
startling at this year's Audio Fair. Most of the 
units on show are already displayed in the dealers' 
windows and have been for some time. Summing it 
all up: Transistors now outnumbered valves. Stereo 
is becoming commonplace and trends indicate that 
before long it could well be stereo only, since the 
units can receive and /or play mono too. Prices 
are high but then so is performance, and there are 
more knobs to twiddle. Bookshelf units are advan- 
cing with the advance in the frequency response of 
smaller speakers. 

Perhaps next year we will have vest pocket 
stereo, but we wonder how they'll fit all those con- 
trols in! 

The Armstrong 426 is an example of the growing complexity of audio units and the 
tendency towards "integration ". 

é 
s 
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Tape Recorders 
New trends this year in the tape recorder field 

were hard to find. The most noticeable was that 
more machines were making use of cassette loading. 
Also, we noticed fewer low- priced machines and 
more with comprehensive mixing and dubbing 
facilities. More are becoming available for vertical 
operation. 

Philips, who pioneered the cassette- loading 
recorder market in the UK, released another 
battery- operated machine at the show -the EL 
3302. Similar to its predecessors, it has almost 
double the audio output at 400mW, and an external 
loudspeaker socket. The price remains 27gns. Also 
from Philips come two mains -operated cassette - 
loading tape recorders -one stereo and one mono. 

The range of Philips pre- recorded "Musicas- 
settes" can be used on all of their cassette -loaded 
machines, and there are over 100 different mono/ 
stereo Musicassettes available from the repertoires 
of EMI, Philips and Pye records. 

Grundig's latest cassette -loading tape recorder, 
the C110, is also a mains -operated machine. 
Although it measures only 13* x 9 x 41in., it has 
a two -watt push -pull amplifier and seven -inch elip- 
tical speaker. Using the half -track recording system, 
it has a recording and play -back time (for DC90 
tape) of approximately 11 hours. The technical 
specification gives a wow and flutter figure of better 
than ± 0.4 %, a frequency range of 50c /s to 10kc /s, 
and a signal - to - noise ratio of better than 45dB. 
Grundig claim this machine to be virtually foolproof - click -in cassette loading, simple press- button 
controls, a green light to indicate the machine is 
switched on and a red warning light when the 
recording button is depressed. The price is 48gns. 

Most of the four -track machines shown this year 
have comprehensive mixing facilities, permitting 
one to record on one channel while listening to the 
other. To permit this, three tape heads and indepen- 
dent and play -back amplifiers are necessary. An 
example is the Truvox R104 at 89gns. This 
machine, which has been on the market for some 
time now, has the facility aptly labelled duo -play. 

The Fidela range of four -track tape desks and 
recorders from the Waltham Electronics Company 
of Geneva (handled in this country by Denham 
and Morley Ltd.) attracted a lot of attention for they 
were on show for the first time in this country. All 
of these are suitable for vertical or horizontal 
operation. The recorders have solid -state amplifiers 
and attractive specifications along with appropriate 
price tags -75 and 138gns. The tape decks are also 
expensive; Model 707 costs 119gns, but it comes 
complete with separate record and play -back ampli- 
fiers having a 30c /s to 22kc /s frequency response. 
The other deck, Model 780 at 145gns. also features 
adjustable bias for optimum performance with 
different types of tape. 

Among the Telefunken exhibits were the Mag- 
netophon 200 series of vertical and horizontal 
recorders. The 204E is a two -speed (3$ and 74in.) 
stereo machine with a frequency range extending 
up to 18kc /s on the higher speed. This 106gn. 
machine has comprehensive mixing facilities. 

Another semi -professional performance /stereo 
machine is the Tandberg Series 6x. This `x' series is 
similar to earlier models, but incorporate an addi- 
tional bias head, improved frequency response and 

One of the Fidela vertical tape recorders shown for the 
first time at the Audio Fair. 

signal-to-noise ratio - within 2dB from 20c /s to 
25kc /s and a 62dB signal -to -noise figure on the 
fastest speed of 7 1-in. /sec. Wow is less than 0.1% 
and crosstalk rejection is better than 60dB. Two 
and four -track recorders using this deck are offered 
at 115gns. 

The newest model in the Uher range of pro- 
fessional recorders is the 1000 Report Pilot. -With 
this machine, one can synchronise sound with film 
as well as reporting under professional conditions. 
Features of this £243 portable recorder include 

Latest in the range of BSR popular tape decks -The TD2O, 
available w/ th a wide range of stereo or mono head 

arrangements. 

One of the growing range of cassette tape recorders -the 
new Philips Model EL3302. 
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stroboscopic tape speed control and switchable 
equalisation. It has only one tape speed-7fin./sec. 

BSR's latest three -speed tape deck, the TD20, 
introduced at the end of last year, was prominently 
displayed. It is available in both stereo and mono 
versions with two or four -track heads. The 
control linkage has been improved and only requires 
the lightest pressure to operate the direct -action 
keys. Wow and flutter is claimed to be better than 
0.15% on 7 }in. /sec., 0-25% on 3 }in. /sec., and better 
than 0ß5% on 1 {in. /sec. It will take up to seven -inch 
reels and there is provision for a third head. 

Tape Recorder Developments Ltd., who 
announced their first tape deck just over a year 
ago had on show seven variations of their TRD 1 

deck, and silicon semiconductor electronic units to 
complete a hi -fi systemwith any of the deck varia- 
tions. As an indication to the type of deck, the wow 
and flutter specification is as follows: 0.04% at 
30in. / sec.; 0.05% at 15in. / sec.; 0.08% at 7 }in. / sec.; 
0.13% at 3fin. /sec.; 0.2% at l *in. /sec.; and 0.35% 
at i#in. /sec. 

Tape Recorder Spares Limited had their usual 
wide range of pre -packed leads, plugs and accessories. 
Often it is not realised that this company deals with 
more than tape recorder accessories. In fact, they 
have a very wide range of connectors that could 
well solve many problems of the hi -fi and audio 
enthusiasts. 

Microphones and Pickups 
It is a very far cry from the carbon granules of 

yesteryear to the array of sophisticated microphones 
now available on the market; microphones of range 
and diversity to meet all requirements and depths 
of pocket. 

One of the new developments noted at the Fair 
was a dynamic unit by AKG which combines two 
moving coil capsules, one covering high frequen- 
cies, one covering low frequencies. Philips also 

A trend in speaker enclosures -the Celestion Ditton 
3- element 15 -watt system for bookshelf mounting. 

had a unit with two moving coil units; this was a 
stereo type (Model EL179) in which the two m.c. 
units are detachable. 

Another interesting model was the Sennheiser 
unit which combines the directional properties of 
the gun microphone and the high performance of 
a condenser (or should we say capacitor ?) micro- 
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Parmeko stereo record reproducer incorporating the latest 
in pickups -the Miniconic transistor cartridge. 

phone. It is in fact, a transistorised r.f. condenser 
type. 

It is impossible in this space to detail the many 
mentionable microphones on show, but those which 
attracted our attention included the new series of 
subminiature ribbon units by Lustraphone, the new 
Unisphere models by Shure which are based on the 
Unidyne dynamic cardioid type, the three new 
dynamic models from M.B. Mikrofonbau and the 
latest high -quality cardioid microphone from STC 
-who also showed for the first time the 4119 
hyper -cardioid ribbon microphone. 

Pickups, cartridges and gramophone decks, as to 
be expected, showed a general tendency to higher 
efficiency and slicker presentation. The most 
unusual exhibit was the new semiconductor stereo 
pickup introduced by Miniconic. 

Insensitive to hum fields and turntable noise, the 
pickup is claimed to have a power output 40dB 
greater than a magnetic cartridge, 20dB greater than 
a ceramic cartridge. It functions by modulating the 
flow of d.c. provided by the amplifier power supply 
through a semiconductor strain gauge element 
(the resistance of which varies as the stylus 
is flexed) to produce signal current variations. In 
other words, energy is provided by an external 
source and not, as conventionally, by the record 
groove.The makers claim a frequency response of 
an octave below and two octaves above audible 
range, reduced record wear and chatter, a cleaner 
signal with increased dynamic range. The first 
British stereo equipment to incorporate this revolu- 
tionary pickup is the System 22 system marketed by 
Parmeko. 

Also new at the Fair was the range of moving 
magnet stereo cartridges by Audio Technica, the 
new Studio 1000 range of amplifiers, tuners and 
speaker units by Braun and the fiss Mark 4 heads 
and cartridges by Decca. Focus of interest on the 
Garrard stand was their new Model 50 automatic 
turntable unit which incorporates pause and cue 
control, tubular pickup arm and calibrated force 
adjustment. 

www.americanradiohistory.com

www.americanradiohistory.com


repairing radio sets 
PART 3 GORDON J. KING 

Having heard from H. W. Hellyer (last 
month) or the use and choice of tools and 
service equipment we now continue with 
fault symptoms in the "electronics" of the 
animal and thence to their diagnosis. 

Part 1 investigated the first two or three 
stages of a typical valved receiver. These 
stages collectively are often referred to as 
front ends, being composed of r.f. amplifier 
(if the sell has one), mixer and local oscil- 
later. Modern a.m. /f.m. sets have two 
front -ends, one for medium -frequency (and 
possible short -wave) a.m. and another 
for v.h.f. /f.m. 

FRONT -END NORMAL 

Assuming that first tests failed to reveal any con- 
clusive defect in the front -end, we can conclude 
that the mixer, or that section of the frequency 
changer, is delivering off- the -air signals converted 
to i.f. as they are tuned in by the set's dial. Some- 
thing, then, is preventing these signals from reach- 
ing the detector and later stages. That is, assuming 
the symptom is the easy one of "no signals" or 
"set dead ". 

The best plan under these circumstances is to 
apply a modulated signal at the set's i.f. to the input 
of the first i.f. amplifier. A straightforward valved 
set usually has a single i.f. amplifier stage, a typical 
circuit being shown in Fig. 3 -1. 

Here the control (first) grid of the i.f. amplifier 
valve receives an i.f. signal from the secondary 
wind ng of the first i.f. transformer, whose primary 

3.3kí2 

Ht+ 

H.T. feed 
to audio amp; 

p I.FT2 s 

IF amp. 
valve 
EF41 

To 
detector 

o -250V 
To anode 
of F/C or 

mixer 
valve 

C7 

_ 8pC6 330 
o1yT 

A.G"C. line 

Fig. 3 -1: Typical a.m. -onlyi.f. stage, showing three prime 
tests. 

is loaded into the anode circuit of the mixer or 
frequency- changer valve. It should be understood 
that the nature of this testing for a "dead set" starts 
at the aerial input, works through to the frequency- 
changer, checks the local oscillator (as in Part 1) 
and then goes on to the i.f. stages, commencing at 
the input of the first i.f. amplifier valve (Fig. 3 -1). 

Assume that we have a signal generator and tune 
it " to the set's i.f. (recent models 470kc /s, earlier 
models 465kc /s), then switch on the audio modula- 
tion and apply the signal to the control grid of the 
first i.f. valve. Signal continuity from this grid to 
the loudspeaker should give a modulated tone out- 
put. If there is no response the next move is to 
check the i.f. stage up to the detector input. If 
discontinuity remains, then the trouble is either in 
the detector or audio stages (to be considered in 
Part 5). 

Useful first- action tests are (i) check that the i.f. 
valve heater is alight (change valve and /or check 
heater supply circuit if not) (ii) check the valve 
envelope for temperature with a hand (a "cold" 
valve -with heater alight -could indicate lack of 
anode and screen grid current) and (iii) try tapping 
the valve with the set running to establish the 
possible presence of internal inter -electrode shorts 
or open -circuits. 

BASIC D.C. TEST 

If these tests give no clues to the fault, a more 
scientific approach will be necessary. A good test 
for valve emission is to measure the voltage across 
the cathode resistor (see Test 1). A valve normally 
operating will yield about 2.2 volts d.c. across this 
resistor. A test voltage appears because the sum of 
the anode and screen -grid current passes through 
the cathode resistor, and this develops a voltage 
drop across it of magnitude depending (a) on the 
value of the resistor and (b) on the current value. 

It is easy to find the cathode current (in mA) by 
dividing the voltage measured (in volts) by the value 
of resistance in kilohms (thousands of ohms). For 
example, 4 volts measured across 500.fZ (0.5kdt) 
signifies a current of 8mA. 

If this first basic or "key" test indicates cathode 
current, we are sure that: (i) the valve has emission, 
(ii) its heater is aglow, (iii) the valve has both anode 
and screen grid voltage and (iv) the general d.c. 
conditions of the stage are reasonable -if not 
normal. A marte exacting indication on the d.c. con- 
ditions can be obtained from a knowledge of the 
anode and screen grid (i.e., cathode) current of the 
valve in the circuit. Such operating parameters are 
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usually given in the service sheet, manual, or valve 
data book. 

Abnormally low cathode current could mean 
(a) low emission valve, (b) low screen grid voltage, 
(c) Iow anode voltage or (d) reduced heater current. 
(This is often overlooked.) 

To establish (a), Tests 2 and 3 (see Fig. 3 -1) would 
be made, and if the anode and screen grid voltages 
are reasonable (refer to service sheet, if possible), 
check the valve either by substitution (often the 
best way) or with a valvetester. Typical values are 
anode 225 volts and screen grid 100 volts. 

So far we have established that the i.f. signal 
cannot be passed through the set from the control 
grid of the i.f. amplifier valve and, assuming Tests 
I, 2 and 3 to be positive, that the d.c. conditions of 
the stage are reasonable. 

There is a remote chance that the valve has some 
internal short or open- circuit which is failing to 
affect the d.c. conditions yet preventing the passage 
of signal. A sharp tap on the envelope of the valve 
with a screwdriver handle may prove something 
here; but valve substitution is much more con- 
clusive a test in a case like this. 

Some enthusiasts may not possess a signal gener- 
ator or other equipment, yet may wish to try their 
hands at radio repairs. Where possible, therefore, 
suggestions based on instrument -less testing will be 
included. One instrument, however, is indispensable 
and that is a good quality multirange testmeter 
with a d.c. sensitivity not less that 10,000 ohms /volt 
(bearing in mind that low voltage and current read- 
ings may have to be made in transistor equipment). 

Signal continuity in the i.f. stage can sometimes be 
proved by connecting an aerial to the control grid. 
This should pick up random signals in the i.f. band 
and reproduce them in the loudspeaker. Another 
dodge is connecting the contact points of a low - 
voltage electric buzzer between chassis and the 
control grid via a 100pF capacitor. The impulsive 
"signal" produced by the working buzzer contains 
many harmonic components well into the i.f. band, 
and signal continuity is revealed by a harsh buzz 
in the speaker. This, of course, also proves the 
detector and audio stages at the same time. Special 
transistor, pulse generating signal continuity test 
instruments are also available commercially, but 
there is nothing to beat a good modulated signal 
generator. 

I.F. stage continuity can also be vaguely assessed 
by rubbing the tip of a screwdriver blade on the 
control grid pin of the i.f. valve while holding a 
finger in contact with the metal blade. Good 
response in the i.f. channel is then indicated by 
fairly loud crackles from the speaker when the 
test is performed. 

DYNAMIC TROUBLE 

We now assume that the d.c. conditions are 
normal, yet the signal fails to pass through the 
stage. This is often called "dynamic trouble ", signal 
rather than d.c. A prime factor here is misalignment 
of the i.f. transformers. These are best checked - 
and aligned -by a modulated signal generator, as 
explained in Part 1 (April issue). 

It will be recalled that the signal is applied to the 
signal grid of the frequency -changer valve (at 
fairly high level if the circuits are well out of 
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alignment) and then the second and first i.f. trans- 
formers adjusted -secondary and then primary- 
aiming for maximum output at the detector or 
audio stage. 

ALIGNING THE I.F.'s WITHOUT 

INSTRUMENTS 
It is possible to align the i.f's. without a signal 

generator, assuming that the front -end circuits are 
in alignment. The technique is first to bring the i.f. 
windings to exactly the same frequency, irrespective 
of the actual frequency. This can be done by 
"clicking" the screwdriver blade on the frequency - 
changer signal grid or by the use of a buzzer (as 
already explained) or other pulse -type harmonic 
generator and adjusting the i.f. trimmers or cores, 
one after the other, until maximum output is 
attained. The circuits will all be tuned to the same 
frequency, not necessarily the correct one. 

Next, apply an aerial signal with the set tuned to 
the longwave Light Programme. Since the i.f's. will 
most likely not be tuned to their correct frequency, 
the Light Programme will come in well off tune 
and possibly weakly, so full volume setting must be 
used. 

The i.f's. can then be tuned nearer to the correct 
frequency by adjusting the main tuning so that the 
Light Programme can still be heard yet may still be 
off tune although closer to the actual 1,500 metre 
mark on the dial. The i.f's. should again be peaked 
in turn for maximum signal output and the process 
repeated until the i.f's. can be peaked with the 
tuning spot -on the station setting on the main dial. 
The i.f's. should then be in fairly reasonable 
alignment. 

A dynamic fault can exist due to a short- circuit 
across one (or more) of the i.f. transformer wind- 
ings. Note that an open -circuit, at least in the 
primary, would be brought to light by the d.c. test- 
ing earlier described. Typical trouble is a short 
across a trimmer (if used) or fixed parallel tuning 
capacitor (i.e., C1/2/3/4 in Fig. 3 -1). A short can 
also occur across an internal tag panel, and such 
possibilities can only be examined by taking the 
screening can from the transformer. Incidentally, 
an open -circuit capacitor across a winding will be 
revealed during the alignment process by that 
particular tuned circuit failing to peak at the correct 
frequency. 

If tuning is by a trimmer capacitor, the tendency 
towards maximum output will occur with the 
trimmer fully compressed (assuming that there is 
also a fixed trimmer), while if tuning is by dust - 
iron slug, the slug will be fully in the core and still 
not tuning the winding properly. Incorrect i.f. 
Ike) aggravates adjacent channel inter- 

ference effects, and these will be recognised 
from Symptom 2 on the record issued free with 
the April issue. 

A fault typical of i.f. transformers is intermittency 
in the winding(s) or parallel capacitor. The primary 
winding (carrying h.t. current) is the one that often 
goes down in this way, but on some transformers 
leakage between primary and secondary is possible. 
Symptom 5 on the record typifies the noises * Ç that can be expected from this trouble. To 

see whether the fault is in the first or second 
i.f. transformer, the control grid of the i.f. valve 
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W1.2. Transistorised 
Wireless Intercom 

seen 
e 

FMT.41 Transistorised 
FM Tuner 

yo 

complete rang of 

The "Eagle" Brand was launched 10 years ago. It was 
impossible to foresee that in such a short time the range would 
grow to cover over 500 items, all carrying the "Eagle" name. 
Whether you are interested in I- Ii -Fi, Amateur Radio, Do -it- 
Yourself projects or any field of Electronics, "Eagle" offer you 
the widest choice of sensibly priced products and by the end of 
the year we plan to increase our range to cover the formidable 
total of 700 items. 
If you would like to study our entire range in the leisure of your 
home we will be delighted to send you our catalogue free of 
charge or why not ask your local dealer (there are over 6,000 
"Eagle" stockists) to show you the latest "Eagle" Products today! 

PEA.400. Photo Electric 
Relay System 

EAGLE 
pr dints 

1 To: EAGLE PRODUCTS, Dept. PW.6, 
Coptic Street, London, W.C.1. I 

I Please send me catalogue of the entire "Eagle" 
I range. 

I Name 

Address 

I L--------------- 
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FANTASTIC NEW 1967 BARGAINS FROM CONCORD 
i 
1 

Frustrated Import Shipment 
OFFERED BELOW HALF PRICE TO CLEAR 

I ALL TRANSISTOR 500 only 

NO SOLDERING AMAZING CIGARETTE 
RADIO G t F/e. fret lM a/v.6 

ONLY J/- R ' 

Yea a perfectly ordinary packet of cigarettes! But watch i ' -- 
your friends astonishment on hearing it fetch in station 
after station, loud and clear! Still holds 10 cigarettes yet < cleverly conceals highly sensitive, fully transistorised cir- +' 
cult (including battery). Even a young boy can assemble it i 
under 2 hours. No soldering. No experience necessary. Only f ¢ 
16 connection to make. Ideal for taking to work with you. t x 
From our bulging testimonial ele Mr. D. B. of Huddersfield, 
writes: " ... J have Jilted the ports in it and it O working ). 2..:...,-. 

wonderfully. " ALL PARTS including Semi- Conductors, - 
ABC Plane, etc. ONLY 25/- plus 2/6 post, etc. Ports available separately. 

PERSONAL TRANSCEIVER SETS 
C 

' OUR PRICE £6.19.6 
yr' 

it 

You've heard about them-You've read about them. NOW'S 
YOUR CHANCE TO OWN THEM. Highly sensitive two -way 
transistor transceiver sets have individual volume control and 
talk -listen switch. Telescopic aerial pulls in the voice from the 
other set over tremendous distances -no wires -a genuine 
transceiver as used by official bodies and forces. 800 seta only 
at 26.19.8 plus 5/8 p. & p. (Batteries, leather cases, etc.10 /6 ex.). 

ighted with the performance. These cannot be operated In U.H. 

1 

Money back if not de 

AUTHENTIC MARINE 
DIVERS PATTERN 

-r AUTOMATIC 
V7. / DATE 5Çrt 

possible marine 

p,, - 0 
spec. by Swiss maker. 

UR ill 
'u .. 79/11 

23 jewels (19 fully working, 
200ft. depth tested. 

J y ng, 4 subsidiary). Anti- magnetic 
stainless steel back, rotating time bezel. Calibrated tech- 
ometer settle, luminous dial & hands, centre sec. hand. 8 
menthe' g'tee 79/11 +4/7d. P. A P. (+ 716d. strap or 17/8 
stainless steel bracelet.) TEST on wrist for 7 days tree- 
money back g'tee. 

NEW FULLY 
TRANSISTORISED - --- 
PORTABLE RADIOS TR 4 
wit F1blwband-/ 

ÁAION' f THE 

ONLY 3`}/6 
WHY PAY MORE? All the 
latest refinements are peeked 
into this new MULTI - 
STATION ALL Transistor 
radio -the Internal aerial picks 
up even the remote stations & 
the powerful built -in speaker 
give. room tilling volume. In- 
dividual tuning, erstclaee reception. Purchase with 
confidence- packed In original manufacturers 
cartons. (Personal earpiece and battery 4/8). Send 
59/6 plus 4/6 p. & p. 

Scoop Purchase by our Overseas Agent Exact 
source cannot be disclosed due 

to drastically reduced price. 

.JJ\- CASE BINOCULARS 
Not repeatable at our price. NOW ONLY 14/11 
The miniaturisation of modern technology and the increased anti - 
slily of secret agents In every field have combined to produce 
these remarkably Ingenious cigar case binoculars. At first glance 
the simulated leather case with plated fittings memo quite normal 
but press the button and PRESTO! the case springs quietly open 
to reveal a POWERFUL pain of lenses -rotate a concealed focus- 
Ing wheel and you have an amazing pair of binoculars, not a toy - 
9 magnification areas. Limited number available in this country 
so rush your order. Send only 14/11, plus 3/7 p. a p. for free home 
trial. Full written guarantee -money refunded in fun if not the most 
intriguing purchase of a lifetime. 

!'- 
I ` j /o 

Make 5 different TRANSISTOR RADIOS 
for 39/6+ 

No Expertenaa 
Necessary 

No soldering. Only 8 connections for first radio to work. 
Just look, you get Easy ABC Plane, Cabinet, Loudspeaker 
(alone 17/8). Earphone, 4 Seml- oonductore, Colle, Con- \_ deusere, Resistors, Tuner, Switch, Screws, etc. YES- 
EVERYTHING I Loud clear English and Foreign reception. V As supplied to Educational Authorities, H.M. Forces, etc. 
TESTIMONIALS GALORE. Complete course-originally 

Cl 
HIGH POWERED TRIPOD TELESCOPE 

«ate 1 ONLY 45/- NO MORE TO PAY 
1. Advantageous Purchase Direct from Importer. 750 only at fraction of 

the true value. Special grade A.1 De Luxe model -passed by Japanese 
Board of Inspection. All Metal construction In flack Crackle fnieh 
with plated parts and simulated leather covering. Special polished 
optical lane gives astounding magnification power of 900 -I areas. 
Single draw focusing tube enables you to study the MOON, PLANETS 
& STARS. Independent view finder permits you to focus on subjects 
miles away or Just across the road. Brand new complete with b 68. Now only 51, 89/8 Plus 4/e (CONCORD ELECTRONICS LTD. (Dept. P.W.38), 77 New Bond St., Qt9 V Poet etc. MAIL ORDERS ONLY London, W.1 

collapsible tripod at unbelievable price of 
only 45/- pineb/ - poet and SAFE PACKING. 
Satisfaction or your money back. 

TRANSISTORS RECORDING TAPES 
OC23 10/- 0082 3/6 3In. Standard .. 150ft. 3/11 

0C25 9/6 OC82D 3/6 310. Standard .. 225ft. 4/11 

0 C26 9/6 0084 5/6 31ln. Triple Play .. 60010. 1216 

0 C28 111- OC1e9 4/6 
5In. Standard .. 600ft. 101- 
fil3. Long Play .. 900ft 14/6 

0 C35 12/6 OC170 4/6 
0 C36 12/6 0C171 6/- 5In. Double Play .. 1200ít. 15/6 
0C38 12/6 0C200 7/I 

511n. Long Play .. 1200H. 16/- 0C44 3/6 AC128 3/6 
0C45 316 AC127 3/6 

Siln. Double Play .. 1800ft. 22/6 

0C46 4/- AC128 3/6 71n. Standard .. 1200ft. 17/6 
0070 316 71n. Long Play .. 1800ft. 22/6 

AD170 15/- 
OC71 3/6 7In. Double Play .. 2400ft. 25/- 
0072 3/6 AF114 5/3 Four of the tapes or more are post free 
0075 3/6 AF115 5/- otherwise postage 1/6. 

0076 4/- AF116 5/- 
0078 4/- AF117 4/6 SPOOLS 
OC7SD 4/- AF118 4/6 3In. spool 1/- slIn. spool 2/- 
0081 316 AF719 4/6 

31In. spool 2/3 4in. spool 2/3 
51e. spool 2/6 710. spool 1/6 

OC81D 3/6 OA81 2/6 
Postage and packing Sd. All Items 

C.W.O., P.P. 2/- In E. Mtn. 11-. listed are cash with order. 

INTERCOM /BABY ALARM TEST METERS 

Modernise your home or busi- Pocket Test Meter D14 
ness with this new all transistor Specifications: DC voltage 0 -15 
Intercom consisting of one -150 -1,000 volts (1,000 R /V). 
master and one sub. Complete AC voltage 0 -15- 150 -1,000 
with all leads, battery and full volts (1,000 R /V) 
instructions. Usually 5 gns. DC current 0 -150 milliamperes. 

Our Price 49/6. P.P. 2/ -. Resistance 0 -100 K11. Size: 
57 x 93 x 30mm. Net weight 
108 g. Only 39/- Carr. 2/ -. 

Send 3d. stamp for catalogue containing 

Hi -Fi, Transistor Radios, Microphones, Autochangers, etc. 

to: Moordown Radio Ltd., 941 Wimbourne 

Road, Moordown, Bournemouth. Tel 59866 
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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' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in 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 

6.67 

BRITISH NATIONAL RADIO SCHOOL 
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repairing radio sets 
can be shorted direct to chassis. If the symptom 
persists, it is definitely not in the first i.f. trans- 
former or in the front -end sections. 

It may be a good idea to short out the secondary 
of the second i.f. transformer at this juncture to 
prove the audio section. If the noise effects cease, 
then the second i.f. transformer is almost certainly 
responsible. If they persist, the audio stages should 
be investigated (dealt with in Part 5). 

If intermittency in the primary winding is 
responsible, it is often possible to "see" this in 
terms of a flickering pointer when the voltmeter 
is connected as for Test 2. 

I.F. INSTABILITY 
Oscillation in an i.f. stage can be brought about 

by incorrect i.f. alignment. Some sets are sensitive 
when the windings are peaked, and if they are the 

*1 amplifier could change into an oscillator and 
produce the effect of Symptom I on the 

record. This kind of set requires so- called stagger - 
tuning in which one winding is detuned relative to 
the other on each transformer, but not sufficiently 
to reduce the sensitivity or to encourage adjacent 
channel interference. 

Instability can also result from a bad valve (old 
valves with sprayed -on gold- coloured conductive 
coating were troublesome in this respect, but there 
are very few of these about now!) and from an 
open- circuit screen grid capacitor (C5 in' Fig. 3 -1). 

An open -circuit in the cathode bypass capacitor 
(C6 in Fig. 3-1) will usually result in reduced sensi- 
tivity rather than instability owing to negative feed- 
back effects. A set with an electrolytic in position 
C7 in the circuit could also go low -gain due to its 
open -circuit. 

Other troubles that occur in the i.f. stage are 
(a) noise (Symptom 5) due to badly seating valves 
and /or dirty valve pins and faulty sockets, (b) burn- *` ing resistors due to a shorting bypass capacitor 

(i.e., R1 would overheat due to C5 shorting, 
or R2 due to C7 shorting), (c) overloading due to 
*^ an a.g.c. fault (Symptom 4) to be considered 

later and (d) intermittent operation due to a 
badly soldered connection, bad valve and poor 
connection of valve pins with its holder sockets. 
Valve bad seating can often be brought to light by 
wriggling the valve in its holder while the set is 
running. 

A.M. /F.M. I.F. STAGE 

All that has so far been said applies equally to 
the i.f. stage employed in a.m. /f.m. sets. From Part 1 

it will be recalled that sets of this mode employ two 
i.f. transformers in series, one tuned to 470kc /s for 
a.m. and the other to 10.7Mc /s for f.m. 

An i.f. stage typical in this respect is shown in 
Fig. 3 -2. This shows that the basic d.c. parts of the 
circuit are almost identical to those in Fig. 3 -1. The 
valve is a more modern version since it has to 
provide reasonable gain at 10.7Mc /s as well as at 
470kc /s, and the voltages to be expected on a valve 
of this kind are shown on the diagram. Alignment 
of the a.m. transformers is performed first, and 

these then present the 
correct impedance to 
the much higher fre- 
quency f.m. trans- 
formers, allowing their 
subsequent alignment. 

The control grid of 
the valve is fed from 
the secondary windings 
of the first set of i.f. 
transformers (which 
are also in series with 
each other), and in 
some sets there is a 
switch to short out the 
primary of the first f.m. 
transformer when the 
set is set to a.m. work- 
ing. 

It may be remem- 
bered from Part 1 that 
on f.m. the a.m. mixer 
section of this kind of 
set works as an addi- 
tional i.f. amplifier with 
the local oscillator sec- 
tion switched off. This 
gives another f.m. transformer, which is usually 
located in the v.h.f. tuner section (f.m. front -end). 

Dynamic testing through this dual -type of i.f. 
amplifier follows the practices already described, 
and the fact that the circuit is normally responsive 
to two widely differing i.f. signals means that failure 
of one channel only cannot be caused by a valve 
fault or incorrect d.c. conditions. The reason is often 
related to misalignment of the affected channel or 
trouble in the appropriate i.f. transformer section. 

H.T.t 
To A.M. 

detector 
A.M. LF. 

From 
AM. 

on To 
ratio 

detector 

Fig. 3 -2: This kind of i.f. stage 
is foundin a.m. If.m. receivers. 

DETECTOR AND A.G.C. 

Now let us look at the detectors, starting with 
a.m. circuits. A detector a.g.c. circuit in common 
use is shown in Fig. 3 -3. This employs a double 
diode- triode valve, but only the two diodes interest 
us at this time; the triode is used in the audio stages 
and will be considered in Part 5. 

The detector is nothing more complex than a 
diode connected in series with the secondary wind- 
ing of the second i.f. transformer, along with its 

IFÁT.L2 
.1. Triode section 

used for audio 

R4 

ná1 

valve 

R3 

ABC 

Fig. 3-3: An a.m. detector and a.g.c. circuit, showing a 
test for a.g.c. 
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load. It looks much more involved, however, when 
tied up in a complete circuit Fig. 3 -3). 

The detector diode is Dl and its load is Rl and 
R2 in series, with the bottom end returned to valve 
cathode instead of chassis. This is to avoid biasing 
the diode by the voltage dropped across the cathode 
resistor R3 when the triode is passing current. The 
audio signal thus appears across Rl and R2, and it 
is lapped -off at their junction. Cl and C2 are i.f. 
filter capacitors, taking away the residual i.f. signal, 
leaving only the audio component. 

The i.f. signal from the anode of the final i.f. 
amplifier valve is passed to the second (a.g.c.) diode 
(D2) through the coupling capacitor C3. Rectified 
i.f. current thus flows through R4 and R5 and a d.c. 
voltage is developed across these resistors of a mag- 
nitude governed by the strength of the i.f. signal 
applied to the diode. This represents the a.g.c. bias, 
and since its full strength is not required a suitable 
level is tapped off the potential- divider R4 /R5. This 
charges C4 and a time- constant is formed with R5. 
Residual i.f. signal is also bypassed by C4. 

On the a.g.c. line therefore, is a negative potential 
(with respect to chassis) which is used as extra 
grid bias for the i.f. amplifier and frequency - 
changer (mixer section) valves. As the mutual - 
conductance (and hence stage gain) is determined by 
the amount of grid bias-the greater the bias the 
less the gain -the overall amplification of the signal 
circuits is automatically regulated by the strength of 
the signal. Rapid fading is also combated by the 
time- constant on the a.g.c. line. 

FAULTY A.G.C. 

One fault which can develop in the detector /a.g.c. 
stages, and cause bad overloading, is open- circuit of 
*^ C3. This effect is clearly illustrated in Symptom r 4 of the record and, apart from distortion due 
to "envelope distortion ", intermodulation troubles can 
occur on strong signals giving a background whistle 
accompaniment. 

A conclusive a.g.c. test is shown in Fig. 3 -3 at 
Test 4. Here a voltmeter is used to measure the 
actual a.g.c. voltage produced by the signal. There 
is no point in attempting this test with a voltmeter 
of less than 10,00052 /V sensitivity, however, for the 
meter would swamp the circuit and give virtually no 
reading even on a very strong signal. A reading up 
towards 5 volts should be obtained at the point 
indicated on the circuit on a strong signal. 

In some sets the a.g.c. voltage is transferred to 
the control grids through very high (order of 
megohms) resistors, so even a highly sensitive meter 
would give very little reading at these points. A 
valve voltmeter or equivalent transistor instrument 
would, however, be suitable. 

A noteworthy point of the a.g.c. circuit is that it 
is delayed. This comes about by the biasing given 
to the a.g.c. diode due to triode current flowing 
through the cathode resistor. Thus, the cathode is 
at some voltage positive with respect to D2 (since 
in this case D2 is returned to chassis through R4/5), 
and this means that D2 will not conduct until the 
signal reaches the delay level given by the bias. This 
means that the set's gain is always at maximum on 
weak signals. 

The detector itself rarely develops faults except 
perhaps when an i.f. filter capacitor goes open- 
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A.M. circuit 

C2 

Triode 

for 
audio 

Fig. 3-4: The ratio- detector formed by two isolated diodes 
in a triple- diode -triode valve. A ratio detector test is shown. 

circuit. This can aggravate instability and introduce 
whistles. Since the diodes are working at very low 
power they rarely fail, even though the triode may 
go low emission. 

RATIO - DETECTOR 
In a.m. /f.m. sets, the detector valve is usually a 

triode (for audio) with three diodes, one with its 
own cathode and two using the common triode 
cathode. One of the diodes common to the tridde 
cathode is used as an a.m. detector, which is often 
arranged to provide a.g.c. as well, while the other 
diode, in conjunction with that with its own cathode, 
is used in a ratio -detector for f.m., as shown in 
Fig. 3-4. 

Here Dl has its own cathode and D2 a shared 
cathode. The ratio- detector circuit is formed by D2 
anode going to one side of the ratio -detector trans- 
former secondary and Dl cathode to the other side. 
Dl anode and D2 cathode are then connected across 
the d.c. load of the detector (as is conventional 
practice) comprising Rl /Cl. The audio is developed 
across C2 connecting to the third winding on the 
transformer. This looks a bit messy in this form 
but if it is worked out into a different pattern it 
will be found to conform to the ordinary ratio - 
detector circuit. 

A good test for this kind of detector is to measure 
the voltage across the d.c. load, as shown by 
Test 5 in the circuit. With a correctly working 
circuit, up to 20 volts will be measured across the 
load when the f.m. set is tuned to a strong trans- 
mission. 

Difficult tuning and poor interference suppression 
is often caused by Cl of the load going down or 
becoming open -circuit. This would not be indicated 
by the test across the load and a new capacitor 
(about 4µF electrolytic) should be hooked on as a 
trial. Shorting Cl would, of course, prevent a volt- 
age reading and certainly kill normal working of the 
detector. 

If Rl goes high in value the effect is a sort of 
"overhang" on the f.m. tuning, it being difficult to 
establish quickly the correct tuning point. 

This triple-diode-triode valve can cause a hum or 
buzz on f.m. only under certain fault conditions 

* 3 (not unlike the first interference effect in Symp- 
tom 3 of the record). The valve may not imme- 

diately be suspected since a.m. is invariably 
unaffected, but a substitution test soon shows that 
the valve is to blame. 

To be continued 
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ADVERTISEMENT 

DENCO (CLACTON) 

LIMITED 

357 -9 OLD ROAD 
CLACTON -ON -SEA 

ESSEX 
Telephone: Clacton 22807 

In a piece of Electronic Equipment at Harvard 
University of America, London University of England, 
countless Equipments in our Fighting Services, Ships, 
Aircraft and Automation you will trace components 
being the handwork of our Craftsmen. In the records 
of some of our Country's Greatest Manufacturers of 
Electronic Equipments, which are reliable and World 
Renowned we are recognised for our Quality - 
Reliability and reasonable prices. 

In many of the finest Home Constructor Technical 
Articles published by this Magazine and which for 
many years has encouraged the terrific growth of our 
Great Electronic Industry and Export Business, you will 
find mention of our products. 

In these facts we take great pride. In the ownership of 
our products you may enjoy equal pride plus the 
guarantee of quality and long life. 

Send 6d. in stamps for price list of components used in 
Articles or 2s. 6d. for comprehensive catalogue and 
please, the courtesy of an S.A.E. with all other 
queries. 
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MOVING COIL MULTIMETER TE 25 
0-100 v A C.ID.C., ohms 0 to 1 k. ato. 
MOVING COD, MULTIMETER EP1OK. 
0-1,000 v. A.C./D.C., ohms 0 to 3 meg. eta., 
MOVING COIL MULTIMETER EP2OK. 
0 -2.600 v. D.0.20,000 ohms per volt. 0 -1,000 v. A.C. 
Ohms D to 6 meg. 50 Mioroamps full scale. 

47/6 
79/6 

99/6 

NEW MULLARD TRANSISTORS 
0071 6 / -; 0072 7/6; 0081D 6/ -; 0081 8/ -; AF115 8/ -; 
A1114 8/6; 0044 81 -; 0046 8 / -; 00171 9/-; 00170 8/8; 
AF117 7/ -; 002812/6; AD140 15/ -; 0085161 -; Holders 1/8. 

ARDENTE TRANSISTOR TRANSFORMERS 
Dß086, 7.8 CT: 1 Pooh Pull to 8 ohms for 0072, 0081..11/ - 
D8084, 1.75: 1 CT. Posh Pull Driver tor 0072, 0081..11/ - 
D8068, 11.6: 1 Output to 8 ohms for 0072, 0081....11/- 

TRANSISTOR MAINS ELIMINATORS 
Famous "Power -Mite" 9 volt. Same size as PP9 
battery. Fully smoothed, 150mA., full-wave circuit. 

WEYRAD P50 - Transistor Coils 
RA2W 6 in. Ferrite Aerial 
with ear aerial coil ...12/6 
Ose. PM/Ale 5/4 
470 k/ss LF.P50 /200 5/7 
led LP. P80 /8CC 6/- 

Spare Cores 6d. 
Driver Trans. LFDT4....9 /6 
Printed Circuit, PCAl ....9/6 
J.B. Tuning Gang ....10 /6 
Weyrad Booklet 2/- 

VOLUME CONTROLS 
Long spindles. Midget Size 
6 E. ohms to 2 Meg. LOG or 
LIN. L/S 8/ -. DP. 51 -. 
STEREO L/S 10/6. D.P. 14/6. 

80 Ohm Coax 6d yd. 
Semi air- .paced Cable 
40 yd. 17/8. 80 cd. 25/ -. 
FRINGE LOW LOSS 

1 Ideal 825 line. yd. /6 
COAXIAL PLUG i / -. PANEL SOCKETS 11 -. LINE SOCK- 
ETS 81 -. OUTLET BOXES. SURFACE OR FLUSH 4/8. 
BALANCED TWIN FEEDERS 1/- yd. 80 or 800 ohms. 
TELESCOPIC CHROME AERIAL. Oto. extends to 28in. 6/6. 

TV REMOTE CONTROL 
Por PHILIPS 19TO111A, 
121A, 126A, 142A, 88T0111A, 
WA, 121A, 181A, STELLA 
8T1038A, 89A, 48A, 58A, 
COSSOR CT1910A, 23A, 
CT231OA, 21A, 81A, PHILIPS. 
Price 8 gns. 

c 
Price O" 1 ßI 2 /6t 

Brand New, includes 11ít. 
7 -way cable, MULLARD 0A81 
2 pots, 8 switches, 5 resistors. 

RETURN OF POST DESPATCH 

Three Wavebands: Five Valves: ECH81, EF89, 
Long, Med., Short, Gram. EB081, EL84, RESO. 
12 -month guarantee. A.C. 800 -250 v. Ferrite Aerial 
5 watts 3 ohms. Chassis 181111. x 7111. x Sin. dial sise 
13in. x 4in. Two Pilot Lampe. Four Knobs. £10.10 Aligned calibrated. Chassie isolated from mains 
De -LUXE STEREO GRAM CHASSIS. V.H.F., M.W., 
8.W.1. 19-60m. S.W.2. 60 -180 m. Magio eye, pooh 
buttons, 6 valve + reel. AC only 200/260v. f19.19 Size 15 x 71 x Bin. high. 

SIGH GAIN TV. PRE- AMPLIFIER BAND 1 B.B.LÇ 
Tunable channel. 1 to 6. Gain 18dB. ECC84 valve. 
Kit prise 82/6 or 55/- with power pack. Details 8d. 
BAND DI I.T.A. -.ame price. Tunable channels 7 to 18. 
Band I or DL Coils and circuit only, 9/6. Chassis 4/9. 
B.H.C. 2 Soper Booster. UHF Transistor Model ready made 76/- 

ALL PURPOSE TRANSISTOR PRE -AMPLIFIER 
Gain 14:1. 250v. or 9v. input. Ready built with Mu Metal 
input transformer for Hikes, Piok -Ups, Tuners 15/. 
Instructions and circuit supplied. Post 2 /8. 

BLANK ALUMINIUM CHASSIS. 18 ..w.g. 2lin. sides, 
x 41n., 5/8; 9 x 7in., 6/6; 11 x 81n., 8 /6. 11 x 7in., 7/6; 

8 x 9in., 9/8; 14 x ilio., 12/8; 15 x 14in., 15, 
ALUMINIUM PANELS 18 s.w.g. 12 :< 12111. 5/8; 14 x 91n. 
4/8; 18 x Sin. 3/6; 10 x 7in. 2 /9: 8 Bin. 2/ -; 8 x 4in. 1/6. 
VALVE HOLDERS. Int. Oct. Od. Mazda Oct. 8d.; B7G, 
BSA, BOG, BOA Moulded 9d. Ceramic 1 / -. B70, BOA cans 1 / -. 
Valve base plug. B7G. BOA, Int. Oct. 2/8. 

THE INSTANT 
BULK TAPE 

ERASER AND 
RECORDING HEAD 

DEMAGNETISER i 141501 

. I 

FM TUNER 88 -108 Mc /s Six Transistor. Superbet. Ready 
built. Printed Circuit. Calibrated slide dial £8.10 tuning. Size 8 x 4 x Olin. 

8 -WATT QUALITY AMPLIFIER 4 Transistor 75/_ Posh-pulL Ready built, with volume ooutrol. 

PRIMO A.18 TRANSCRIPTION TONE ARM. 5 nS. With tracking template and two plug -in shells. 9 
Moving Coil Stereo Diamond Cartridge 20- 18,000 ope. 5 gus. 

*RADIO BOORS* (Postage 9d ) 
High Fidelity Speaker Enclosures and Plans 5/- 
Transistor Superhet Commercial Receiver 7/6 
Mallard Audio Amplifier Manual 816 
Radio Valve Guide. Books 1, 2, 3 or 5 cash 5/- 
Practical Radio Inside Out 4/8 
Transistor Audio Amplifier Manual 8/6 
Shortwave Transistor Receivers 5/- 
Transistor Communication Seta 6/- 
International Radio Stations List 816 
Modern Transistor Circuits, for Beginners 7/6 
Sub -Miniature Transistor Receivers 5/- 
Wireless World Radio Valve Data 9/6 
At a glance Valve equivalents 6/- 

RESISTORS Preferred values, 10 ohms to 10 meg 
w,{ w,20% 4d. ;1 {w.8d. ;2 w.1 /- ;iw.10 %8d. 

HIGH STABILITY. I w. 1% 2 / -. Preferred urines. 
0 ohms to 10 meg. Ditto 5 %, 10 ohms to 22 meg. Dd. 
S watt 0.5 to 8.2 ohm 3 w. r 118 
O wan} WIRE -WOUND RESISTORS 11/9 
5 watt 10 ohms to 6,800 ohms 2/- 
OK, 15K,20E,25E,10W. 81- 

MAINS DROPPERS. Midget. With enders. 
0.8 a., 1K.. 0.2 a., 1.2 K., 0.16 a., 1.6 K. 6/- each 
LINE CORD 100 ohms ft. twin pins resistance 1/- ft. 

WIRE -WOUND 8 -WATT WIRE -WOUND 4 -WATT 
POTS. Miniature T.V. STANDARD SIZE POTS. 
Value. 10 ohms to 30K, S /S. LONG SPINDLE VALUES 
Carbon 80 E, to 2 meg., 8/- 50 OHMS to 100 K. 718 

CRYSTAL MIKE INSERTS 
11 x Kn. 8/8; ACOS 1f x tin. 8/8; HMS 1 x tin. 7/6 
TANNOY CARBON MIKE with Switch 5/8 
HEADPHONES 2000 ohms 12/8. 4000 ohms 15 / -. 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 

Io tough cream plastic cabinet with Soft. 
lead and adaptors. For any transistor radio 

IIIIIIIIIIIII intercom, mains radio, tape recorder, etc 

Leaflet 
v. A.C. 

IRON 
35 8 to 15 ohm matching 30 POET 

Leaflet S.A.E. 8/6. /- Sise: 7t x 51 x 3m. /- 2/6 

Minimum P.P. Charge 116 unless otherwise stated. C.O.D. 51- extra. Full List 11-. CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) (Buses 133, 68 pass door). S.R. Stn. Sel hunt. Tel. THO 1665 

YOURSFREEORIDAYS 
The New Picture - Book' way of learning 

ELECTRICITY (5 Volsi 
ELECTRONICS (6 Vols) 
ELECTRONIC CIRCUITS (2 Volsl 
INDUSTRIAL ELECTRICITY (2 Vols) 
SYNCHROS & SERVOMECHANISMS (2 Volsi 

You'll find it easy to learn with this outstandingly succeeetul 
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 of 
exceptional value in 
training mechanics and 
technicians in electricity, 
Radio and Electronics. 

WHAT THIS MONTH'S ENTHUSIASTIC 

READERS SAY 

. . they make study a real pleasure ... A.C., Cd MBRIDGE. 

I must say how pleased I am with the simplicity of their cx- 
pbaatb"e ... C.C., JERSEY. 

. I have peed my theory exam. on electronics with the help of 
your manuals ... D.E.F., ELY. 
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The books are based on the latest research Into elmplified 
learning techniques. This has proved that the Pietorial 
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 Obligation to Purchase, one of the above sets on 7 Days 
Free TriaL I will either return set, carriage paid, in good condition within 7 days 
or send the following amounts. Basic Electricity 70/-. Cash Price or Down Payment 
of 15/- followed by 4 fortnightly payments of 15/- each. Basic Electronics 82/ -. 
Cash Price or Down Payment of 15 /- followed by 5 fortnightly payments of 15/- each. 
This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order. 
Tick set required (only ONE set allowed on free trial). 

BASIC ELECTRICITY 70/- BASIC ELECTRONICS 82/- 
BASIC ELECTRONIC CIRCUITS 40/- 
BASIC INDUSTRIAL ELECTRICITY 40/- 
BASIC SYNCHROS & SERVOMECHANISMS 38/- rl 

ALL PRICES INCLUDE POSTAGE 

Signature 
(If under 21, signature of parent or guardian) 

NAME 

FULL POSTAL 
ADDRESS 

BLOCK LETTERS BELOW 
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dual 
function 
SIGNAL 
GENERATUR 

I( 

COVER 

SUBJECT 

H.WEBSTEB 

TEXT to the multi -range testmeter probably 
\one of the most useful items of equipment in 
the amateur workshop is a generator of signals 

covering a wide frequency spectrum. While such 
an instrument can be quite complex and costly, for 
most amateur requirements a simple, stable, modu- 
lated oscillator is sufficient for most purposes. With 
the aid of such an oscillator, alignment of receivers 
is easily carried out and the degree of uncertainty 
associated with trial and error methods eliminated. 
Apart from this prime function the signal generator 
is an invaluable aid to fault tracing in receivers. 

The basic requirements of an oscillator suitable 
for alignment purposes are as follows. It should be 
stable and not require recalibration at frequent 
intervals. Changes in supply voltage should not have 
an adverse effect on the oscillator frequency. Radi- 
ation of energy other than by the output socket 
should be reduced to a minimum. Finally, the output 
of the oscillator should be controllable. Although 
none of these desirable features is easy to obtain and 

Fig. 1: Circuit diagram of the signal 
generator including the power supply unit. 
The coupling capacitor C2 may require 
slight adjustment as described in the text. 

Ski 

s 

0 
L3 pOL4 
0 

is reflected in the relatively high cost of commercial 
instruments, nevertheless, by careful attention to 
screening and suitable choice of oscillator, it is pos- 
sible to construct a generator which approaches 
these ideals. 

The signal generator described in this article has 
been designed with these features in mind. As well 
as performing all the usual functions of the normal 
oscillator, a further valuable feature enables the 
experimenter to extend the scope of the instrument 
to inductance and capacitance testing. This aspect 
of the design will be dealt with briefly in the latter 
part of the article. 

CIRCUIT DESCRIPTION 
An examination of the circuit given in Fig. I will 

show that both the radio and audio frequency oscil- 
lators are of the "two terminal" type. In each case 
a double triode is employed, one section being used 
as a cathode follower and the other as a grounded 
grid amplifier. Energy in the correct phase is fed 

C3 
0.0015yF 

R4 
47kn 

= MR1 

V2 

2 

VC1 
300pF 

R1 
12k11 

C5 

out2 

put 
R3 
22kl2 

63V'ó 

T2 
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Dual function signal generator. 
Figure 2 

A: Dimensions for a suitable cabinet. 

B: Chassis drilling details. 

C: Cardboard template for mounting 
coils. 

D: Front panel drilling details. 

Holes A 3/4"d ia meter 
Holes B 14 "diameter 
Holes C4 BA clearance 
Holes D 6 BA clearance 

B Rear chasis member 

11/2 
I 

3Dia. 3Dia. '/BDia. - -0----- 
i--4--21/2 1.-1-4 21f2-4--1-4-2" 

Front chasis member 

7g 

13g' 

59/6 D I 

11 " 3/6 

I 

Holes A 1/8" diameter 
1 " Holes B /4 diameter 

Template 138 diameter 

Hole A 7/8 diameter 
Holes B 3/8" diameter 
Holes C 4 BA clearance 
Holes D 6 BA clearance 
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back from the second section of each triode into the 
grid circuit in such a way that continuous oscillation 
is maintained. The coupling capacitor, C2, between 
the anode of the section triode section of V1 and 
the grid of VI is rather critical. Since valve and 
component tolerances vary somewhat, it may be 
found that some experiment is necessary to achieve 
optimum results. Generally a value between 10 and 
50pF will be adequate. An indication that the value 
is too high will be shown by violent squegging. 

Anode modulation of VI is achieved by connect- 
ing the h.t. supply to V1 in series with the primary 
of the audio transformer Ti. The audio component 
developed in the secondary of Tl is inductively 
transferred to the primary winding of the trans- 
former. An audio signal for amplifier testing is taken 
from the cathode of V2. Selection of the desired 
signal, whether r.f., modulated r.f. or a.f. is by 
means of switch S2. 

The frequency span of the generator is from 
200kc / s to 30Mc /s. This range is covered using five 
inductors, Ll to L5, taken from the Denco range of 
iron cored coils. The screening cans supplied with 
these coils have been retained since they help 
materially in reducing extraneous radiation. Power 
requirements for the unit are quite modest and any 
small transformer with an output of 200 -250 volts 

at 20mA and 6.3 volts at 1 ampere is adequate. The 
specified audio transformer in the modulating sec- 
tion has a primary rated at 8mA and if any other 
type of transformer is substituted it must have a 
similar rating. 

Although in the interests of compactness, minia- 
ture type valves have been specified, there is no 
reason why older types such as the octal based 
6SN7 or 6SL7 should not be used. These two 
valves function perfectly satisfactorily in this circuit 
without any alteration in component valves. Natur- 
ally the use of the larger octal valve holders will 
necessitate some chassis dimensions changes. 

CONSTRUCTIONAL DETAILS 
The generator is built on a 9in. x 5in. universal 

chassis. Full drilling and mounting details are given 
in Fig. 2. The front panel drilling dimensions given 
in Fig. 2D are applicable to the specified Eddystone 
dial. A flexible coupler is used to connect the epi- 
cyclic drive mechanism to the variable capacitor. 
When fitting the drive to the capacitor spindle care 
must be exercised in the alignment of the spindle 
and drive mechanism since slight misalignment will 
mar the smoothness of the drive system. Although 
many generators, both amateur and commercial, use 
a direct drive system, the use of a slow motion drive 

Tags marked 
denote 

metal chassis. 

Fig. 3: Under chassis layout and wiring diagram. Note, tags marked MC are bolted directly to chassis. 
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enables more precise 
settings to be obtained. 

The inductors, L1 to 
L5, together with the 
screening can lids are 
mounted ensuring that 
the holes in the chassis 
and can bases coincide. 
The cardboard template 
shown in Fig. 2C may 
be used to facilitate 
drilling of the chassis 
and can bases. Since 
the coil formers and 
associated plastic secur- 
ing nuts are of poly- 
styrene it is important 
that overtightening of 
the securing nuts is 
avoided. 

When mounting the 
two valve holders, 
make sure that they are 
correctly orientated as 
shown in Figs. 3 and 4. 
The completely wired 
chassis is also shown 
in the same figures. On all coil ranges the primary 
windings are shorted out and connected via the 
earthy end of the grid coil to earth. It may be found 
on ranges 4 and 5 that the coils have wire ended 
terminations. If this is the case the grid wire must 
be insulated with a short length of sleeving before 
passing it through the chassis. 

Wiring of the unit is straightforward although 
care must be exercised when soldering connections 
to the coil pins. Excessive and prolonged heating of 
the pins will lead to distortion of the polystyrene 

S3 below 
Sk2 

Fig. 4: 

To Stagy tag 1 via chassis side 

Layout of components above chassis. 

rear of the box is covered with a nominal 1 l in. x 
8in. aluminium top plate taken from the universal 
chassis range. When covering the interior of the 
box with foil make sure sufficient overlap is allowed 
at the edges so that intimate contact between the 
front panel and back plate is obtained. This method 
of construction was adopted in the interests of 
cheapness, and a metal box would be preferable. 

Calibration based on comparison with signals of 
known frequency has been given many times in 
PRACTICAL WIRELESS and although no attempt 

TABLE 1 

Range 1 Range 2 Range 3 Range 4 Range 5 

f kc /s Dial f Mc /s Dial f Mc /s Dial f Mc /s Dial f Mc /s Dial 

200 98 0.6 98 1.8 98 5.5 98 9 93 
250 72 0.7 80 2.0 85 6.0 85 10 79 
300 54 0.8 65 2.5 62 7.0 69 12 62 
350 41 0.9 54 3.0 45 8.0 57 14 49 
400 30 1.0 45 3.5 31 9.0 47 16 38 
450 21 1.1 37 4.0 22 10.0 39 18 30 
460 19 1.2 31 4.5 14 11.0 32 20 23 
470 18 1.3 25 5.0 8 12.0 26 22 18 
500 14 1.4 20 5.5 4 13.0 21 24 13 
550 8 1.5 15 - - 14.0 17 26 9 
600 3 1 6 11 - - 15.0 13 28 5 - - - - 1.7 

1.8 
7 
4 

- - - - 16.0 
17.0 

10 
7 

30 - 2 - 
The table shows approximate dial readings against frequency. The coils should be adjusted as advised in the text in 

conjunction with Table 2. 

formers. On completion of the wiring check the 
resistance between the h.t. line and chassis. A read- 
ing of approximately 500k12 should be obtained. 
A much lower reading should be investigated and 
any obvious faults remedied. 

The writer housed the instrument in a wooden 
box lined with aluminium foil. Constructional details 
are given in Fig. 2A and are self explanatory. The 
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will be made to give exhaustive details a brief 
description is given for the benefit of the newcomer. 

The method requires a receiver, not necessarily 
accurately calibrated, covering a wide frequency 
range. After setting the receiver to a transmission of 
known frequency, the generator is adjusted to zero 
beat with the known frequency. By choosing an 
adequate number of frequencies for each band, a 
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graph may be drawn of frequency versus dial read- 
ings. Care must be exercised during this procedure 
since it is quite easy to confuse harmonics with the 
fundamental frequency. If a superhet receiver is 
used for calibration purposes, additional difficulties 
may arise, particularly on frequencies above approx- 
imately 10Mc /s. Simple superhets with an inter- 
mediate frequency of 450kc /s and without adequate 
selectivity prior to the mixer, will almost certainly 
suffer from second channel interference. As an 
example, consider a receiver of this type tuned to 
a known frequency of 15Mc /s. If, as is generally 
the case, the receiver oscillator is tuned to the 
higher frequency side of 15Mc /s, then in order to 
give an intermediate frequency of 450kc /s the 
receiver oscillator will be set at 15.45Mc/s. A little 
thought will show that a transmission on 15.90Mc/s 

TABLE 2 

Range Frequency Range 
M c/s Core Turns 

1 0.2- 0.6 51 
2 0.6- 1.8 6 
3 1.8- 5.5 121 
4 5.5 -17.0 12 
5 9.0 -30.0 20 

For approximate calibration the coil cores are unscrewed to 
their fullest extent and then screwed in. The number of 

revolutions is shown in the table. 

will equally give rise to an i.f. of 4504cc /s. In terms 
of the generator calibration this means that when 
the generator is tuned from the low frequency end 
a first response will be obtained at 15Mc /s. Further 
tuning of the generator will give a further response 
when the generator frequency is 15.9Mc /s. In 
general terms, for each receiver setting on the high 
frequency ranges, two generator responses will be 
evident, one when the generator is set to the actual 
frequency, and a second in which the generator is 
set to this frequency plus twice the i.f. of the 
receiver. Although all this may appear rather for- 
midable, in practice the actual calibration of the 
higher frequency ranges is quite simple and provided 
the foregoing is borne in mind, no real difficulty 
should arise. In any case, a graphical check will 
reveal any errors. 

APPROXIMATE CALIBRATION 
For those constructors who feel hesitant about 

this procedure and have no receiver covering the 
whole gamut of frequencies the following approxi- 
mate calibration will enable them to make a start. 
The iron cores of each coil are gently unscrewed to 
their fullest extent. Do not apply undue force. 
The cores are then screwed back into the formers 
the number of complete turns shown in Table 2. 
The calibration chart shown in Table 1 is applicable 
to this procedure. If this method is adopted it is 
imperative that the specified coils are used and the 
wiring lay -out of Figs. 3 and 4 followed as closely 
as possible. It must be stressed that the foregoing 
method is of an approximate nature and is only 
intended as a preliminary aid to calibration and as 
a help to the constructor who has no suitable 

* components list 

Resistors: 
R1 1.2kû 
R2 22kû 
R3 2.2kû 
R4 47kû 
All fixed resistors 1 

specified 

Capacitors: 

R5 
R6 
R7 
VR1 
watt 

5kû 5 watt 
4O0û 
4O0û 
10kû carbon pot 

except where otherwise 

C1 10pF C4 0.01µF C7 32µF 
C2 20pF C5 001µF C8 200pF 
C3 0.0015µF C6 32µF C9 400pF 

Variable Capacitor: 
VC1 300pF Jackson El 

Valves: 
V1 ECC82 V2 ECC82 

Inductors: 
Chassis mounting types 
L1 Denco Maxi Q Yellow Range 1 

L2 Denco Maxi Q Yellow Range 2 
L3 Denco Maxi Q Yellow Range 3 
L4 Denco Maxi Q Yellow Range 4 
L5 Denco Maxi Q Yellow Range 5 

RFC: See text 
T1 Intervalve type 3:1 ratio 

Radiospares 8mA rating 

Mains Transformer 
T2 Osmabet 230v 45mA 6.3v 1A 

Miscellaneous: 
MR Metal rectifier contact cooled 250V 50mA 
B9A Skirted valve holders (2), B9A screens (2), 
Coax sockets (4), 2P 6W switch Si a, b; 2P 3W switch 
S2a, b; SPST switch S3, Universal chassis 9 x 5 x 3, 
Home Radio Aluminium panel 10¡ x 7{ (2), Dial - 
Eddystone 598 (Stratton), Flexible shaft coupler; 
knobs, sleeving, coaxial cable, etc. 

reference standard. More accurate calibration may 
be carried out at a later stage. When the finalised 
calibration has been completed the five scales of the 
dial may be marked in with indian ink. 

DUMMY AERIAL 
A suitable dummy aerial for use in conjunction 

with the signal generator during receiver alignment 
is given in Figs. 5 and 6. This dummy aerial is 
satisfactory for frequencies between 150kc /s and 
2Mc /s. For the higher frequencies up to 30Mc /s 
the simple form shown in Fig. 7 is recommended. 

In each case the dummy aerial may be mounted 
inside a discarded tobacco tin as shown in Fig. 5. 
The 20/4H choke used in the medium frequency 
version consists of 70 turns of 34 gauge enamelled 
wire close wound on a *in. diameter former. The 
remaining details given in Fig. 5 are self explana- 
tory. 

A feature of the generator not generally available 
-continued on page 142 
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THIS design offers simplicity coupled with 
versatility. The tester will check p -n -p or n -p -n 
transistors for leakage (I'co), a.c. and d.c. gain. 

The circuit has been arranged to minimise the 
switching and consequently enables the cheaper and 
more easily available types of switch to be used. 
By careful perusal of the advertisements in this 
magazine it could, at the time of writing, be built 
for about thirty shillings. 

Circuit details 
Having now discussed what it does and how much 

it will cost, let us turn to the question of how it 
works. Basically, a measured d.c. current is fed 
into the base of the transistor under test, and then 
the collector current is measured. The resistance of 
VR1 controls the base current, while R2 performs 
the function of preventing this current from 

R1 
(See 
text) 

'co 

Set Ib 

Any va ue between,/ 
4.7k11 to 1Okf1 

Fig. 1 (above): Basic circuit of the tester. 

Scale 0 -10 
fr 

Small 
pre -set 
(adjust till bo h meters 

have same reading) 

Accurate 
meter on 
1OmA range 

1.5V 

15011 - I + 
Fig. 2 (left)/ Modification for testing n -p -n transistors. 
Fig. 3 (right): Calibration of the unit. 
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SImPLE THAN! 
Transistors are now readily available from variou 
manufacturers' surplus units,and some of these ari 
here enables some of the more useful transistor 
provide constructors with a very useful piece of 

becoming excessive when VR1 is at its minimum 
value. 

With the function switch S1 in the "Set Ib" posi- 
tion, the meter is connected in series with R2 and 
VR1, and thus measures the base current set by 
VR1. In the "Ic" position S1 switches R3 across 
the meter terminals to give it a full scale deflection 
(f.s.d.) of 10mA, thus enabling it to measure the 
collector current. In order to perform a leakage 
test, i.e., measure I'co, Si connects the meter in 
series with the transistor across the supply voltage, 
with the base open -circuit. 

To enable the tester to be used for both n -p -n 
and p -n -p transistors, the circuit of Fig. 1 is modi- 
fied slightly by the addition of Fig. 2. The meter is 

Fg. 4: Layout of the prototype tester. Compare this with 
the photograph in the heading on the right. 

connected to points A and Z on Fig. 1 via the 
p- n- p /n -p -n switch S2. This enables both the meter 
and the supply to be reversed for testing n -p -n 
transistors (see Fig. 2). 

Calculations 
Resistor RI should be equal to the meter's d.c. 

resistance, ± 20 per cent will be satisfactory, while 
R3 the IOmA shunt resistor must be made very 
accurate. Its precise value will depend on the meter 
used and its value may be calculated as follows: 

Meter's f.s.d. 
R 

f.s.d. required- Meter's f.s.d. 
x Meter's resistance. = 
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ISTAR TESTER 
BY G.A.BOBHER 

sources quite cheaply. Others are obtainable in 
nmarked. The simple but efficient unit described 
haracteristics to be measured and it will thus 
st gear at low cost. Construction is uncritical. 

Example: Supposing we are using a meter having a 
f.s.d. of 500µA and a resistance of 25052. In order to 
give a f.s.d. of IOmA it would require a shunt resistor 
whose value will be: 

500 
R x 250 

10,000 -500 
This equation gives the value of R3 as approxi- 
mately 13.152, therefore a preset potentiometer of 
some 2552 will be ideal. To calibrate accurately, the 
meter is placed in series with another meter of 
known accuracy as shown in Fig. 3. As the shunt 
has to be very accurate it is switched in the tester 
by two of the switch contacts wired in parallel, 
Slc and Ski. This has the advantage of reducing 
the contact resistance of the switch. 

As the leakage current of some a.f. output tran- 
sistors can be as high as 450µA, if a more sensitive 
meter is used then Slc /S1d should be arranged to 
switch in a 50011A shunt in the "I'co" position. 
The switch SI should be the normal 4 -pole 3 -way 
type. If fancy switches, or switches to hand are 
used, difficulty might be experienced if they are not 
of the "Break- before -make" type. 

Construction 
The cabinet was made from plywood fixed 

together with glue and panel pins, the finished case 
being covered with "Fablon" or "Contact ". The 
final size of the case will be determined by the size 
of the meter used. The clips to hold the batteries 
were made from strips of brass pilfered from a 
defunct cycle -lamp battery, and these were fixed to 
the cabinet with Araldite. This is very easily 
achieved and is far superior to soldering wires direct 
to the battery cases. 

The terminals used in the prototype were of the 
spring loaded variety and were obtained from 
surplus equipment. Alternative terminals can be 

* components list 

Resistors: Switches: 
R1 see text S1 4 pole 3 way 

S2 3 pole 2 way R2 4.7k12 -10kí1 see text 

R3 1 MSZ potentiometer 

R4 see text 
Meter: 
500µA f.s.d. 

Miscellaneous: 
Terminals, Batteries -2 penlight 1.5V, Materials 
for case, solder, wire etc. 

made either from bolts or from three crocodile 
clips as shown in Fig. 5. Constructors may use their 
ingenuity as to terminals but whichever type is used 
they must provide good positive action holding the 
wires tightly. They should also be kept clean. 

Toothpaste 
cap 

Araldited to 
top nut 

Nut 

Small hole 

Nut 

Washer 

Solder 

-BA bolt 
Crocodile clips 

Fig. 5: Suggested approach to the problem of making 
suitable terminals, these may be modified bolts, or made 

from crocodile clips. 

Using the tester 
Set the p- n- p /n -p -n switch to the appropriate posi- 

tion and turn the function switch to the off position. 
(1) Connect the transistor to the terminals, switch 
to "I'co" and note the reading. (2) Switch to "Ib" 
and adjust "Set Ib" to give 20µA reading. (3) 
Switch to "Ic" and note the reading. Repeat (2) 
and (3) but this time using Ib =40µA. The d.c. gain 
is simply le divided by Ib. The small signal or a.c. 
gain is obtained from the readings noted in steps 
(2) and (3); 

A.C. gain - Change in lc in IAA 

Change in Ib in µA 
Example: If 20µA gave F2 mA, and 40µA gave 

2600 -1200 1400 
2.6mA then gain = 

40 -20 - 20 = 70 

If the meter scale is marked at the 20µA and 40µA 
positions then steps (2) and (31 are made very 
simple. 
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Let's Keep the Pirates 
You have published many letters and 

articles in your pages against Pirate 
radio stations. One of the more recent 
letters dealt with the shortage of 
medium - wave channels. Has anyone 
ever looked to see how many channels 
are allocated to this country and how 
efficiently they are being used? It seems 
to me that using nine channels for the 
Home Service alone, is not doing things 
efficiently. Surely by using synchron- 
ised transmitters on one channel, we 
could release eight channels at once for 
other services. Any regional variations, 
few and short -lived as they are, could 
be accommodated on v.h.f. 

The public has proved the demand 
for what the Pirates are providing. 
Why not let them provide it from land - 
based stations using channels already 
allocated to the UK? 
R. E. Tinson. Wilford. 

Nottingham. 

Comments from New Zealand 
This is a somewhat belated reply to 

H. C. Pryse who wrote in the December 
issue of PRACTICAL WIRELESS, concern- 
ing his inability to obtain spares for 
his H.E.30 receiver. The Lafayette 
brand name is only one of many names 
used on this receiver which is made by 
the Trio Corporation, 6 -5 Ichome 
Shibuya, Shibuya -KU, Tokyo, Japan, to 
which he may care to write. 

Many amplifiers and receivers which 
are sold in the USA with American 
names on them are made in Japan and 
as to Mr. Pryse's inability to receive a 

reply from the Lafayette Co. I am in 

full sympathy with him. I find there are 
quite a few British firms including 
advertisers in PRACTICAL WIRELESS who 
do not answer my letters when I 

request information or catalogues. I get 
the impression that British firms are not 
interested in overseas orders! 
S. Burrage. Auckland, 

New Zealand. 

Ease of Pronunciation 
There has been a certain amount of 

controversy over the last few months 
on the subject of changing cycles to 
Hertz. I personally do not care one 
way or the other since it is just as easy 
to write MHz as it is to write Mc /s. 

The point that seems to be over- 
looked is the pronunciation of the new 
term. For example, Mc /s and kc /s are 
usually pronounced "Melts and and Kay - 
cees". The new terms MHz and kHz 
will now, I suppose, be pronounced 
"Megger hurts and Killer hurts." 

Redditch, 
V. E. Green. Worcestershire. 
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NEWS AND.. 
EDDYSTONE RADIO FOR "EDDYSTONE" LIGHTHOUSE 

The Eddystone Lighthouse has been presented with a transistorised 
receiver by Eddystone Radio Limited. This new receiver type EB35 will 
provide the lighthouse keepers with high quality reception on all the 
broadcasting frequencies in the long, medium, short and f.m. wave 
bands. 

The receiver was presented at the lighthouse by Mr. A. C. Edwards, 
Director of Eddystone Radio Limited, and accepted, on behalf of Trinity 
House, by Principal Keeper Emerson. Mr. Edwards is seen here with 
Principal Keeper Emerson (centre) on the afterdeck of the Trinity House 
vessel Ste //a as the receiver was being delivered to the lighthouse. The 
Eddystone lighthouse and Smeaton's Stump can be seen in the 
background. 

"CONTACT" FOR THE SWL 
We have recently received a copy of "Contact ", the monthly 
journal of the World Communication Club of Great Britain. It 
gives useful information for the SWL and contains articles of a 
nature that would also appeal to Hams. 

The aims of the Club are: to interest more people in the 
international aspect of radio; to provide fellowship to all in- 
terested; to encourage and help DXers in their hobby and to 
learn more about the world we live in through the medium of 
short wave radio. 

If anyone would like further information and details of mem- 
bership of the Club, contact Mr. S. Green, 26 Tolhouse Street, 
Great Yarmouth, Norfolk. 

ST. DUNSTAN'S CALLING 
On Saturday, 8th April, a new callsign was heard on the amateur bands, 
GB3STD. This was the temporary callsign allocated to St. Dunstan's 
Holiday Home and Training Centre for men and women blinded on war 
service, when they held a weekend reunion of war -blinded radio Hams 
at their centre at Ovingdean near Brighton. The station was equipped 
with the very latest in amateur radio equipment. They had as their host, 
Lord Fraser of Lonsdale, St. Dunstan's Chairman who, despite his 
blindness, was one of the pioneers of amateur radio. 

www.americanradiohistory.com

www.americanradiohistory.com


...COMMENT 
HELP FOR WEATHER WATCHERS 

A high- frequency communication system is to be supplied by 
The Marconi Company for the East African Meteorological 
Department. The system will use remotely controlled, self - 
tuning transmitters, and has been ordered through the World 
Meteorological Organisation in Geneva. It forms part of a 
general programme to improve and speed -up the transfer of 
weather information throughout the world for the World 
Weather Watch, an international study aimed at increasing the 
understanding of the fundamentals of meteorology. 

The equipment will be installed at Nairobi in Kenya, at the 
Central Terminal for the clearance of meteorogical informa- 
tion from Africa to the Northern Hemisphere. It will provide a 
greatly improved service from there to Offenbach, near 
Frankfurt, headquarters of the West German Meteorological 
Service which will disseminate the information received to the 
main meteorological telecommunications trunk circuit which 
runs through Offenbach. The transmission will also be re- 
ceived at Cairo where the information will be relayed to the 
Moscow World Weather Centre. 

Two of the self- tuning transmitters will be installed at one 
of the East African Meteorological Depts. transmitting stations 
at Embakasi, just outside Nairobi. 

SWEDISH DEALERS VISIT ENGLAND 
The first of two parties of Swedish TV and radio dealers recently arrived 
in London. The visit has been arranged by Luxor Industri Aktiebolag, the 
largest Swedish -owned radio and TV manufacturer, and the Swedish 
Radio Dealers' Association. In all, 500 dealers from all over Sweden 
visited Britain for a combined educational and recreational trip. 

Colour TV is expected to start in Sweden in 1970, and during the 
two visits the Swedish dealers studied British TV and had talks with 
the BBC and the ITA. They also met representatives of the Radio and 
Television Retailers' Association. 

IMPROVEMENTS FROM AVO 
An improved version of its pan climatic 
Avometer is announced by Avo (Ml 
Group). The new mode %which has been 
granted Ministry of Defence approval 
(to specification DEF -155), is de- 
signated Avo multirange test set no. 1. 

It will replace the previous mode /s 
8SX 9SX and 40SX which for some 
years have been extensively used in 
the Armed Services. 

The new version, like its predeces- 
sors, is specially designed for use in 
conditions of extreme temperature or 
high humidity. 

The Avo multirange test set no. 1 

retains design features of earlier Avo- 
meters, including mechanical cut -out, movement reverse button and 
interlocked range switching. The five -inch scale has markings for both 
voltage and current measurements, with a separate scale for resistance 
measurements. Additional over load protection is provided by a fuse 
connected in series with the ohms range. 

The instrument is supplied with an ever -ready carrying case, a pair of 
rubber -covered test leads, two spring clips and a pair of test prods. 

Dah Di Dah Dit Dah Dah Di Dah 
I think it ought to be publicised 

that the Postmaster -General will do all 
he can to assist in making alternative 
arrangements for the place and time 
for sitting the GPO Radio Amateurs' 
Morse Test for those who, because of 
their location, have a long way to travel 
to any of the officially designated 
centres. 

From my own home in Workington, 
the nearest designated centres are Whit- 
ley Bay and Glasgow, 220 and 270 
mile journeys respectively. Alternative 
arrangements were however made to 
take the test at Ambleside, 40 miles 
away, with the further suggestion that 
it could be taken in Workington but 
only at very short notice. 

All readers working for the Morse 
Test, living in places remote from 
named Test centres should write to the 
GPO Radio Services Headquarters, 
where I have no doubt they will be 
given courteous consideration, and some 
easier- reached centre arranged. 
A. G. Thorburn, G3WBT. Workington, 

Cumberland. 

Useful Lists 
I would like to congratulate Mr 

H. W. Hellyer on his Repairing Radic 
Sets article in the May issue of 
PRACTICAL WIRELESS. The lists of Test 
Gear and Bench Aids that he gives on 
pages 38 and 39 are an invaluable aid 
and certainly save hunting through lots 
of old issues of the three "Practicals" 
for the article that you know is there 
but for the life of you, just cannot 
find! Many thanks H.W.H. 
P. Keeling. Woodford Bridge, 

Essex. 

Oh Henry ! 

I read with interest Henry's remarks 
on page 27 of the May issue of 
PRACTICAL WIRELESS regarding Retail 
Price Maintenance. I do not know how 
Henry can possibly say servicing will 
suffer because dealers may have to 
bring prices down to compete with the 
"big boys ". 

It is a fairly common fact that from 
manufacturer to consumer, the price of 
a product is nearly doubled. Part of 
this is taken by the wholesaler -about 
IO% -so where does the rest go? Why, 
to the retailer who cannot cut his prices 
to the man in the street because it 
will affect his servicing organisation. 
Already most servicing facilities are 
rather shoddy, so what have we got to 
lose? 
A. Read. Walthamstow, 

London, E.17. 
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VIBRATO & 
TREMOLO UNITS 

JT ET us begin with a definition. "Tremolo" is a 
sound effect caused by rhythmic variations in 
the amplitude of a musical note or notes. 

Another, radically different, effect is often con- 
fused with tremolo. This is "vibrato" i.e. rhythmic 
variations in the pitch of a musical note. Various 
amplitude -modulation devices now on the market 
are wrongly described as "vibrato" units. This is a 
gross inexactitude for a true vibrato effect can be 
achieved only by frequency modulation of the note. 

Acoustic vibrato units are based upon the well - 
known "Doppler" effect; a note emitted at 
frequency "n" c/s by a moving object will have 
an apparent frequency "f" c/s when received by 
a moving or stationary auditor (e.g. listener or 
microphone). 

The difference between "n" and "f" is the 
apparent shift in note frequency. This shift 
depends upon the velocity and direction of move- 
ment of both source and auditor. Similarly an 
apparent frequency -shift can be produced when 
a note from a stationary source is reflected from a 
moving object and the reflected sound waves 
received by a stationary auditor. 

Thus arising from the "Doppler" effect we have 
three main acoustic means to an apparent change 
in pitch of a musical note radiated at a fixed fre- 
quency: 

(1) Moving source of sound 
(2) Moving auditor 
(3) Moving reflector of sound waves. 

by A. J. Bassett 

in a single installation and the paddles run at dif- 
ferent speeds to produce an exhilarating "chorus" 
effect. 

Best speed of rotation is in the region 100 to 
300 r.p.m. for average use. The effect is best 
applied to the high and middle response speakers, 
large brass speakers being left alone. 

Four main output loudspeakers are mounted in a 
"pitch" circle on a plywood wheel, which acts as 
a baffle. The wheel is driven silently round at 
about 80 r.p.m. Slip rings with multiple phosphor 
bronze brushes are used to make connections to 
the loudspeakers. Sound waves are guided outwards 
by means of a stout wooden panel as shown in 
Fig. 2. Destructive interference between waves of 
opposing phase contributes toward a tremolo effect, 
in addition to the vibrato effect which is the main 
feature of this device. 

Echo Device 
Here a real echo chamber is used. Once again, 

both vibrato and tremolo are produced, with the 
addition of echo and reverberation. In Fig. 3 a 
corner mounted loudspeaker (L) operating at a 
low level produces a complex pattern of direct and 
reflected sound -waves in the chamber. The sound 
is picked up by a rotating high -quality directional 
microphone (M). Because of the varying path- 

Fig. 1 (left): Rotating paddle 
method. The paddle may be 
polished or felt covered (see 

text). 

Fig. 2 (right): Rotating loud- 
speaker device producing vibrato 

and tremolo. effect. 

The "loudspeaker paddle" method is shown in Fig. 
1 where a wooden or metal paddle is rotated in front 
of the loudspeaker, producing a cyclic change in 
both pitch and amplitude. To enhance the tremolo 
effect, the paddle should be smooth and polished, 
thus promoting reflection of sound waves. If only 
vibrato is required, the paddle may be covered 
with felt. 

There is no reason why several units should not 
function simultaneously at different speeds. Thus 
several loudspeakers may be fitted with paddles 
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lengths of the reflected and direct waves, a phase - 
shift effect emerges, which is sampled at various, 
angles by the microphone to produce a more or 
less intense vibrato effect. Tremolo is produced 
because some of the sound waves are stronger at 
different angles. 

The degree of echo produced by such a chamber 
may be undesirable for certain types of music. This 
echo is determined by the length (S) of the cham- 
ber, which could be only 4ft. for minimum echo, 
though a length of 12ft. might be acceptable in 

www.americanradiohistory.com

www.americanradiohistory.com


other instances. This is a subjective matter, and 
much depends upon the size and character of the 
main room or hall. 

The chamber itself may be constructed in an 
unused passage or cellar from which extraneous 
noise is excluded. The walls are best constructed of 
concrete, brick, stone or heavy galvanised iron. 
The microphone is driven at about 300 r.p.m. from 
a silent- running electric motor using plastic or 

s 

3-Ó 

i 

Fig. 5. VI, a double- triode valve (ECC83) and its 
associated network form a low- frequency Wien - 
bridge oscillator, whose output is fed to the screen - 
grid of V2 via C3 and depth control VR4. The 
gain of V2 varies in sympathy with the changes in 
the voltage on its screen -grid, thus providing 
amplitude- modulation of the audio signal. VR5 is 
a gain control, which may be adjusted until the 

Fig. 3 (left): Echo chamber con- 
taining loudspeaker and micro- 
phone -only the microphone 

rotates. 

Fig. 4 (right): Block schematic 
of complete system when using 

an echo chamber 

rubberised gears. Its output passes to slip rings on 
its drive spindle where multiple phosphor- bronze 
brushes are used for smooth, electrically silent 
contact. Fig. 4 shows the block diagram of a 
circuit suitable for use with the echo chamber. 

Electronic Units 
In these days of fierce commercial competition, 

and the consequent production of cheap goods, 
discrimination suffers, and there is a general ten- 
dency to accept substitutes which can never really 
satisfy the enthusiast. Amongst the many items 
which fall victim to this trend, we find an impor- 
tant accessory to modern music; the "electronic 
vibrato unit ". This unfortunate device has suffered 
to such a degree that there are very few genuine 
electronic vibrato units on the market, and none of 
the many "constructors' circuits" which the author 
has seen will give a genuine vibrato effect. The 
majority of vibrato units do in fact operate as 
amplitude -modulation devices. Some of these a.m. 
devices operate by means of screen -grid modula- 
tion of a pentode. A typical circuit is shown in 

1M0II 4y F 
° 

00k II 

Oÿj2Mf1 
VR4 

50kII 1 1M11 

Vtb 

0.1p F 

HI+ 250V 

V2 
EF86 

5kR 

VR5 
VR5 
4 
Output 

Fig. 5: Tremolo unit suitable for electric guitar or electronic 
organ. 

mean gain of the unit approximates unity. The 
output may contain, in addition to the input fre- 
quencies, traces of the tremolo frequency, but 
these are small and are usually not objectionable. 
This unit could not possibly produce frequency - 
modulation of any note it might receive from the 
pre -amp. A different approach is clearly needed. 

We will now discuss a unit which does not rely 
upon acoustics; can be built fairly small, and 
which will produce a true vibrato effect; the basis 
of operation is a phase shift ladder network, whose 
theoretical diagram is shown in Fig. 6 together 
with associated amplifier circuits. 

To each stage of the ladder is connected a capa- 
citor plate Pl, P2, - - -P6, these plates being 
arranged in a ring in the order given. Above this 
ring is placed a ring of thin sheet dielectric (e.g. 
perspex) pressed flat against the plates. A sliding 
pick -up plate P7 is arranged to run round on the 
dielectric, thus providing capacitive pickup of the 
audio signal, from each of the plates in the ring, 
in turn. 

Because the phase of the signal is different at 
each stage of the ladder network, the output wave- 
form derived from P7 is alternatively "compressed" 
and "expanded" with regard to the time axis. If 
the device is correctly adjusted by extra pads or 
dielectric where need be, amplitude- modulation is 
rendered negligible. The result is a frequency - 
modulated output derived from a constant fre- 
quency input. 

Fig. 7 shows a rough sketch of a printed circuit 
board, showing arrangement of the capacitor plates 
P1 -P6. It will be noticed that plates P2 -P5 are 
split into different positions in the ring as shown. 
This aids in the production of a smooth output. An 
electric motor (not shown) drives the wiper plate 
P7 (not shown) over -these plates to pick up the 
signal via the dielectric. Signal pickup from P7 is 
effected by a phosphor- bronze sliding contact. 
Speed of rotation of P7 is adjusted to about 300 
r.p.m. for average use. The ladder network com- 
ponents shown are on the other side of the board. 
The paired capacitor plates are connected together 
by wires. The size of the printed circuit, etc., may 
be left to individual choice, but a pitch circle of 4 
to 6 in. should be adequate for plates Pl -P6, the 
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larger plates producing a better quality. The wiper 
plate P7 may be big enough to just cover one of 
these plates, or possibly a little shorter. This may 
be determined by subjective listening, or by the use 
of an oscilloscope to obtain good output waveform. 

Fig. 7: Suggested layout of printed circuit board showing 
arrangement of the capacitor plates P1 P6. 

Almost any small electric motor may be used 
provided the power is adequate to drive P7 against 
the small friction involved; however, a synchronous 
or regulated type is to be preferred. The motor 
should be geared down by non -metallic gears to 
avoid hum pick -up. Several modellers' motors are 

Fig 6: Phase -shift ladder 
network and associated 
amplifier- producing true 
vibrato effect. The com- 
ponent values in the lad- 
der network may be 
varied (see text). 

available with suitable plastic multi -speed gear- 
boxes, and these should be tested in the shop to 
ensure that they are reasonably silent- running. 

The whole unit should be well shielded against 
external capacitive pick -up; special care being 
taken to shield the motor leads (use shielded twin 
cable), and the valves in separate compartments 
to avoid audio feedback. 

Vl of Fig. 6 forms a preamplifier with high and 
low sensitivity inputs, and volume controls VR1, 
VR2. The top -cut tone control VR3 operates in 
conjunction with low -pass filter network R7, C7, 
R9. This is necessary to compensate for bass 
attentuation in the phase -shift network. The out- 
put from Vlb is fed to the ladder network, and 
having passed to P7, is amplified by V2. VR4 is a 
gain control, which cuts down the voltage gain of 
V2, and will help combat any tendency to a.f. 
oscillation in this high -gain circuit. Output from 
V2 is fed to the main amplifier through C20. 

The values of C11-C15 and R13 -R18 may be 
varied to suit individual taste and the type of 
instrument to be used. Thus for bass instruments, 
a higher value of capacitor may be preferred. 

With regard to the mechaniçal section of this 
unit, the constructor is not bound to use a printed 
circuit at all; thus the capacitor plates may be 
assembled in the form of a cylinder, inside which 
is a film of dielectric round Which runs plate P7. 
In fact the whole design is quite flexible, and with 
care the construotor may build a vibrato and /or 
tremolo unit more suited to his purpose than many 
on the markets of today. U 

COLOUR IS COMING ! 

5. 
Yes -it won't be long now. And whether your interest is a practical one or 
purely academic, you'll want to freshen up your knowledge of what makes 
the PAL colour TV system tick. 
Timed to finish around the time the colour service starts on BBC -2, a compact 
basic course in colour TV starts in the June issue. Make sure you get the full 
series by ordering your copies now! 

(Note: The June issue, like all others, also contains all the regular features and many other articles which make 

Practical Television the best two shillings -worth on the market). 

JUNE PRACTICAL TELEVISION IS OUT ON MAY 19th - - only 2s. 
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TODAY'S MOST/ 
ADVANCED / 
AERIAL / 
ROTATORS 

r NMI MN NMI =II NM MI 11= MINI MI I= Ell 
I should like a copy of the Electroniques Hobbies Manual. Enclosed Is a cheque /P.O. for 1016. 

£IEVTIONIQUES 11001ES MANUAL NAME 

ADDRESS I----I-- I-- 
FROM THE ELECTRONIQUES HOBBIES MANUAL... 
I AERIAL ROTATORS. This range of 
beam rotators and accessories offers 
more advanced features than any other 
on the U.K. market -and at a lower price. 
The rotators can aim an aerial to within 
one degree of the transmitter location. 
No guesswork, no irritating gear clicks - 
just precise fine adjustment through 365° 
with accurate repeatability. With both 
models the aerial is held in place in high 
winds with an ingenious stop -lock brake. 
COMPASS MODEL offering remote 
fingertip control and continuous direction 
indication- £12.12.0 plus 3/6 p &p. 
AUTOMATIC MODEL (illustrated) 
offering remote control and facility to 
pre -set to desired location. A synchro- 
nised motor in the control unit gives 
continuous indication of aerial position - 
£17.17.0 plus 3/6 p &p. 

2 VALVED QOILPAX. If you are building 
a communications receiver, (whether for 
general coverage or hambands), why not 
avoid all the headaches in the front end 
by purchasing one of our highly sensitive 
'QOILPAX' tuners. Sensitivity is 1 µV for 
15dB S/N ratio, and second channel inter- 
ference is exceptionally low. The high 
sensitivity RF stage is designed around 
an EF183 connected in a Miller com- 
pensating circuit, followed by an ECH81 
triode heptode frequency changer, using 
oscillator circuits. These give optimum 
mixing conductance on each waveband 
without any pulling. Ideal also as a 

converter, feeding into existing receivers. 
General coverage and hambandsversions 
are available, each with an IF output of 
1620 Kc /s. All units are supplied com- 
pletely wired, tested and aligned. 
Either model £12.12.0 each plus 4/- p &p. 

PWS 

FREE Aerial Supplement to the 
Electroniques Hobbies Manual. This 
publication MG 222S1 supplementing the 
Manual lists our aerial rotators and wide 
range of J -Beam aerials. Send for your 
copy today. 

For the 600 page Electroniques Hobbies 
Manual or further details of the products 
displayed on this page write to: 
Electroniques (Prop. STC Ltd.) 
Edinburgh Way, Harlow, Essex. 
Telephone: Harlow 26777. 

High -grade components for amateur communications electroniques 
6716MG 
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STEREO DYNAMIC 

MICROPHONE 

A new outstanding stereo 
microphone excellent for 
pick -up of reverberation for 
full dimensional sound. Gives 
full 360° pick -up. Impedance 
501Cohm Output -60db. Response 50- 
15,000 cps. With stereo /mono switch, 
desk stand, floor stand adaptor and 
cable. 
A real bargain at £4.1 9.6 

TRANSISTOR 

INTERCOM 

SYSTEM 

Deluxe two way 
system for use In 
home, office, shop 
etc. -Ideal as a 

baby alarm. Compact size, for table or 
wall mounting. Buzzer call system and 
volume on /off control. Suppled with 
cable and battery. 

ONLY 49/6 

EAGLE TT.144 
DYNAMIC 

TRANSISTOR 

TESTER 

Tests in-circuit or 
out of clrwlt.Identi- 
flea PNP and NPN 
types. Indicated 
electrode open cir- 
cuits, short circuits 
and current drain. 
Complete with in- 
structions. 

£4.10.0 

RELDA RADIO LTD 
(Dept. P.W.18) 87 Tottenham Court Road, London, W.1. 

EAGLE MATCHING HIGH FIDELITY AM/FM TUNER AND INTEGRATED 
STEREO AMPLIFIER 
Beautifully styled in grey cabinets with silver front panel and knobs. 

MODEL AFM.200 MODEL SA200 

Covers 88- 108Mc /a FM and 535 -1605 
Rc /e MW. Flywheel timing, magic eye, 
automatic frequency control switch. In- 
cludes Multiplex socket for connection 
to multiplex adaptor. 
PRICE £29.10.0 

9- TRANSISTOR TWO 
WAY RADIO 
Professional type for power- 
ful performance. Ultra sen- 
sitive superhet receiver with 
R.F. amplifier. Crystal con- 
trol. Incorporate push to 
talk switches and vo lune con- 
trols. Complete with ear- 
phones, 45' telescopic aerials, 
batteries and leather carrying 

PAIR £19.19.6 
(These cannot be operated in U.K.) 

7} watts per channel. Inputs for gram, 
tape, tuner, mike, aux. tape output 
Rocket. Separate volume controle for 
each channel. Separate bees and treble 
eontrols. Stereo /Mono selector. Stereo 
headphone socket. Impedance. 4, 8 or 
18 ohms. PRICE £25.10.0 

DUAL CONVERSION PROFESSIONAL COMMUNICATION RECEIVER 
Frequency ranges.160 metres (1.8 -2 Mc), 
80 meters (3.5 -4 Mc), 40 metres (7 -7.5 

n Mc), 20 metres (14 -14.5 Mc), 15 metres 
(21 -21.5 Mc), 10 metres (28 -30 Mc), 6 
metres (50 -54 Mc). Incorporates Band - 
apread tuning, RF gain, RF Tuning, AF 
gain, Stand by /AM /SSB /CW switch, 
Selectivity switch, BFO, calibrator, 
AVG. AN L. Headphone jack, etc, etc. 
A really advanced receiver offering pro- 
fessional performance and appearance 
for the amateur enthusiast at a reason- 
able price -ONLY £59.1 9.6 

ALL ITEMS SENT POST FREE 
FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE 
COMPREHENSIVE CATALOGUE EAGLE NEWS AND ORDER FORM. ALL ITEMS 
AVAILABLE POST FREE AND COVERED BY 16 MONTHS' GUARANTEE. 

CALLERS WELCOME AT OUR HI -FI SHOWROOM 

TRAN- 
SISTORISED 

SIGNAL INJECTOR 

Covers AF And RF. Excellent for fault 
finding and servicing radios, TV, amps, 
tape recorders, cartridges, speakers etc. 
Complete with manual and battery. 

SAVE TIME AND 32/6 MONEY FOR ONLY 

EAGLE CRYSTAL 
SET KIT 

Self- powered 
with private 
earphone. 
Supplied 
complete with 
instructions. 

EAGLE MODEL TO. 79 
TAPE HEAD DEMAGNETIZER 

Compact, easy 
to handle. Will 
remove mag- 
netism from 
tape heads per- 

mitting Improved recordings. Reduces 
harmonic distortion and noise level. Now 
at the reduced price of 25 / -. 

GOD DMANS HIGH FIDELITY 
MANUAL 
A Guide to full 

listening enjoyment 

GOOONIANS 
r_HION FEELITV 1967 

The Manual is much more than a cata- 
logue of Goodmans High Fidelity Loud - 
speakers-it contains informative articles, 
including advice on stereo, special begin- 
ners page, and full cabinet drawings. 
You'll fund it interesting as well as 
informative. 

The Perfect Combination 
MAXAMP 30 

TRANSISTORISED STEREOPHONIC HIGH FIDELITY AMP- 
LIFIER 15 -+ 15 Watts - Silicon solid state Integrated pre -amplifier 
Negligible distortion £49.10.0. 

STEREOMAX 
MATCHING AM /FM STEREOPHONIC FM TUNER 
Transistorised Outstanding specification Stereo de -coder (optional) 
£60.0.0. -{- £11.18.3. P.T. inc. Surcharge. 
Both MAXAMP 30 and STEREOMAX have polished wood cases 
(10;" x 5;" x 7r deep) in Teak or Walnut to order. 
Full specifications of the Maxamp 30 and Stereomax are given in 
the High Fidelity Manual -send the coupon for your FREE copy - 
or pay an early visit to your Goodmans dealer. r 

FREE Please send'Hi -Fi Manual together with name and addres, 
I of my nearest Goodmans dealer. 

Name....__ .......................__........__.....-_....._._...___........._................_........... _........_..._._.._............ I 
Address _.....---._-__.........._........._.._..._.. __ ....................._.....__ 

_..._..___ 
.............__.__._._........_ I 

I I 
L PW6 

GOODMANS INDUSTRIES 
AXIOM WORKS WEMBLEY MIDDLESEX. Tel: 01-902 1200 
A Division of Radio Rentaset Products Ltd. 
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SERVICE VALVE 
AND 

SEMICONDUCTOR 
EQUIVALENTS 
(RSGB) 

5/6 Post Paid 

This new edition has been enlarged to 
64 pages, and now includes a much 
higher proportion of semiconductors. 
This book will enable the well -known 
tables of valves and semiconductors to be 
used with service types (CV, VT etc) 

RADIO AMATEUR'S 44/- Post Paid 

HANDBOOK (softbound) 
(ARRL) 52/- Post Paid 

(hardbound) 
The 1967 edition has arrived from America 
and contains a large number of new circuits 
using the latest techniques. All the 
648 pages cover the whole technical side of 
amateur radio from basic fundamentals 
to the latest receivers and single sideband 
transmitters. 

TRADE ENQUIRIES WELCOME 

Further details of other RSGB Publications 
and information about membership of the 
Society, including a free copy of the monthly 
RSGB Bulletin may be obtained on request 
from: 

RADIO SOCIETY of GREAT BRITAIN, Dept. P.W. 
28 LITTLE RUSSELL STREET, LONDON, W.C.1 

www.americanradiohistory.com

www.americanradiohistory.com


ON THE 

MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by JOHN GUTTRIDGE 

ALBANIA: Radio Tirana (Rue Ismail Quemal, 
Tirana) European Fnglish schedule is 0630 -0700 
6,157 plus possibly 7,120; 1500 -1530 1,214 (some 

reports say 7,265/1,277); 2000 -2030 7,265; 2200 -2230 
7,265 (plus 1,310 in some reports). Non European 
English TX believed to be 0200 -0300 9,715/7,265 and 
0400 -0430 7,265/9,390/1,310. 

Radio Shkodra (Drejtoria e Radio Shkodres Shkoder) 
may just be heard at 1700 -1930 on 8,217. 

Andorra: Radio Andorra (c /o 82 Chelsea Manor 
Street, London, S.W.3) has been testing on 719 at 
1800 -0100 with a view to starting an external service 
beamed to the U.K. 

Bulgaria: Radio Sofia (4 Boulevard Dragan Tsankov, 
Sofia) reported with new frequencies 11,930/11,955 for 
African English TX at 2105 -2130. 

France: O.R.T.F. (Maison de l'O.R.T.F., 116 
Avenue du President Kennedy, Paris 16) has English 
0515 -0530 9,500/11,960; 1100 -1115 17,850/21,650; 
1300 -1330 15,245/17,740/21,580; 1915 -1930 15,245/ 
9,700. 

Germany: Deutsche Welle (Bruederstrasse 1, Postfach 
344, 5 Koln) has made following changes in English 
TX: 1550 -1620 11,765/15,435; 1100 -1115 11,930/ 
15,275/17,875; 1900 -1910 11,925/15,380. 

Westdeutschen Rundfunk Wallrafplatz 5, Koln) is to 
increase the power of its 1,586 TX to 800kW. 

Radio Free Europe (1 Englisches Garten, Munchen) 
shows the new frequencies of 7,215 and 21,575 in its 
latest schedule. 

Great Britain: BBC (CEXB, Bush House, London, 
W.C.2) using 25,750 for 1200-1300 Chinese TX. 

Holland: Radio Nederland (P.O. Box 222, Hilversum) 
using 25,610 for some programmes. The 1600 -1720 
Sunday Happy Station session has been reported on 
17,765/11,730 A special QSL is to be issued from 
April 28 to October 7 to commemorate the Canadian 
Expo 67 exhibition. A new picture series will then 
follow. 

Hungary: Radio Budapest (Brody Sandor -S.U. 
5 -7, Budapest VIII) now uses 3,995/6,234/7,100/7,220/ 
9,833 for the 2200-2230 English session. 

Italy: R.A.I. (Viale Mazzini 14, Rome) has completely 
revised schedule. English is now aired as follows: 
2135 -2155 9,710/7,275/6,050; 0100-0120 11,810/9,575; 
2200-2255 11,905/9,540/6,095; 0350 -0410 17,770/ 
15,310/11,905; 0425-0504 7,275/6,050; 2025-2045 9,575/ 
7,235/6,130. 

Monaco: Trans World Radio (Rue de la Poste 5, 
P.O. Box 141, Monte Carlo) has English 0630 -0730; 
7,295; 0730 -0815 9,655/7,295. 0815 -1000 Sunday, 1200- 
1245, 1430 -1530 9,655. Frequencies are subject to 
confirmation. 

Poland: Radio Warsaw (Warsaw). Revised European 
English schedule is: 1830 -1857, 2130 -2155 9,525/7,125; 

1930 -2000 9,525/7,285/7,125 /1,502; 2030 -2100 9,675/ 
9,540; 2230 -2300 9,540/7,285/1,502; 2303 -2330 818. 

Rumania: Radio Bucharest has new English trans- 
mission at 1200 -1230 on 11,920/15,250 and 1300 -1330 
11,920/15,250/15,318. The 1500 -1530 is now on 11,885/ 
11,920/15,250. 

Spain: Radio Nacional de Espana (General Yague 1, 
Madrid) has a new Hungarian TX at 1300 on 9,760. 

Sweden: Gothenburg Radio (Omsala) reported testing 
at 0700, 1223 and 1715 on 11,820. Does anyone know 
anything about this station? 

Radio Sweden (Box 955, Stockholm 1) now has 
English: 0900 -0930 9,625/21,585; 1100 -1130 9,625/ 
15,240; 2015 -2045 9,625/11,705; 1900 -1930 11,705/ 
17,840; 1230 -1300 15,240/21,690; 2245 -2315 9,620/ 
11,705; 1400 -1430 21,585/17,840; 0515 -1545 17,840; 
1600 -1630 17,840/15,240; 0200 -0230, 0030 -0100 11,805; 
0330 -0400 11,705; 2330 -2400 1,178. 

Switzerland: Swiss Broadcasting Corporation CH 
3000, Bem 16). The summer English schedule is: 
0130 -0315 6,120/9,535/11,715; 0515 -0700 9,695/11,715; 
0700-0900 (not Sundays) 6,135/9,535; 0700-0900 9,590/ 
11,775/17,890; 0915 -1030 15,305/21,520/17,830; 1115- 
1300 9,665/11,865; 1315 -1500 15,235/17,775/21,520; 
1515 -1700 15,305/17,830/21,540; 1900-2045 9,665/ 
11,865. Available transmitter powers are now 25/100/ 
150/250 kW. 

U.S.S.R.: Radio Moscow (Moscow) now broadcasts 
24 hours a day in Chinese to China. 

Radio Kiev (Ukrainiske Radio, Radio Centre, ul 
Khreshchatik 24, Kiev, Ukrainian SSR) has English to 
Europe Mondays, Thursdays and Saturdays at 1900- 
1930 6,020/6,040/9,640; 2230 -2300 1,241. To North 
America on the same days 0030-0100 7,120/7,280/ 
7,290/7,330/9,680; 0430-0500 7,250/7,290/7,330 /9,600. 

Yugoslavia: Radio Belgrade (70 Borisa Kidrica, 
Belgrade) has English 1530 -1600 11,735/15,240/9,505; 
1830 -1900 6,100/7,200; 2200-2215 1,268/6100/7,200/ 
9,505. 

Clandestine: Radiofonicas Stamos i Foni. This is a 
communist station with Greek programmes produced 
in East Germany and probably transmitted from 
Bulgaria. It can be heard 0510 -0545 on 6,215 and 
1730 -1800 on 8,065. 

Radio Portugal Libre transmits at 0700-0730 on 12,008; 
1200-1230 11,510;1900-1930 and 2115 -2145 9,445. 

Radio Espana Indepentiente transmits 0600 -0700 
6,950; 1300 -1400 15,365; 1615 -1800 9,430/10,130; 
1800 -2230 6,950/7,005/9,430. 

Contributions came this month from Radio Sweden, 
R. J. Warner, A. E. Roxburgh, R. Severn, J. McDonald, 
J. W. Smith, D. S. Abbott, K. Proctor, W. E. Bartlett, 
D. Owen, J. Fitzgerald, and the Swiss Broadcasting 
Corporation. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

WE will spend two minutes with heads rever- 
ently bowed in silence before pressing on. 
This token of mute sympathy is for the 

G3JDG receiver which passed peacefully away -just 
as ten metres was beginning to get interesting too. 
The mains "trany" has shorted itself out so it looks 
like I'm stuck with the t.r.f. until after Easter. Have 
you ever noticed how things always break down on 
a Sunday or a bank -holiday, when all the shops 
are shut? Prior to being struck "mains tranyless" 
however, things were going great guns and most 
bands appeared to be very busy. Ten metres has 
yielded VK stations at 5 and 7 on a.m. phone; 
fifteen has gone literally potty with signals at times 
and seems more consistently open these days; 
twenty has been, well twenty, lots of DX and quite 
good openings to the Pacific and Oceana. On seven 
megs lots of noise, commercials and DX too if you 
can stand the pace and have the skill to winkle 
them out. Eighty metres, well I didn't do too well 
this month but others have sent in some very fine 
logs for 3.5 so it must be me. (More exciting con- 
fessions next month.) 

LOW FREQUENCIES 
Still very few people send logs for the l.f. bands. 

Everyone seems to stick h.f. where DX falls like 
ripe plums into the ears of anyone who cares to 
listen out. Some people are persistent however. 

N. Henbry (Sussex), EA12, 20 metre dipole for 
7mc /s, 7ft. vertical copper rod at 30ft. for all other 
bands. Norman really goes to town on the l.f. seg- 
ments. On 80 s.s.b. he logged- FOAO /M, K1SLZ, 
K2DPA, K3UQU, K4SXT, K7UIT /9A1, KP4AST, 
TF3EA, TI2NA, VEI AHP, VE2BTS, VS9ALV, 
WIZBT, W2ZPO, W3BMS, WA3DCG, W4SIB, 
3A2MJC, 3A0AE, 3B1FG, 3CIUA, 3C2WM, 
3C3FJZ /SU, 9H1AB. Up higher on 7Mc /s the log 
reads - CN8AW, CN8BV, GC8HT, K5OSH, 
PZ1CF, WB2CKS, W4OMW. It's no good, I shall 
have to lay a long lead from Norman's shack to my 
place to plug in a spare pair of phones. 

L. Smith (Glasgow), 19 set (modified), 66ft. long 
wire went s.s.b'ing on forty and hooked -CN8AW, 
CN8BB, DJ4AX, DJ7QV, DL9ME, EP3AM, 
IIBAF, OE2EGL, PY6NW, UA3KBO, UB5KIW, 
YU3LB. Nearly all the reports this month were for 
the h.f. bands, so let's turn the bandswitch to 
20/15/10 and see what's about. 

HIGH FREQUENCIES 
A. Darragh, QTH not stated so we'll put him 

down as no fixed abode, GC1U, 100ft. long wire 
running N /S. On 20 s.s.b.- AC4AK, CE1FC, 
CE3TS, CP8OS, CT1BK, EP1BP, EP2BI, HI8LAL, 
HK4KL, HV3SJ, IS1KW, JA -IAEA, EZT, 4TRV, 
KC6BW, KH6BT, KL7BZ, KRSCUN, KR6UL, 
KS6BT, LU5AH, OX3LY, OX4AA, OY7S, 
PX1PA, TF3EA, TG2IA, TG8IA, TI2PAS, 
TU2DC, UA7JA, UA9FC, UF6KPA, UJ8KAA, 
UN1CC, U5ARTEK, VK -21D, 3AUP, 4KS, 5LT, 
6KK, 7SS, W4EFB /P /KH6, XEIFFA, XFIKB, 
YS1AG, ZL -JAI, 3BE, 3QH, ZS -2PD, 3FT, 
6AJL, 6RA, VU2BX, 3A -0AE, 2BS, 2MJ, 2RJC, 
3B -1GL, 3C -3BVE, 55V, 6ALX, 7ZU, 8AD, 
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4U 1 SU, 4X4MO, 5A I T V, 5A5TV, 5H3TG, 6Y5MJ, 
9GIND, 9HIA, 9M2DX, 9X5PB. 

S. Porter (Surrey), has an R1155 with a 20 metre 
dipole. He reckons the best time to listen is around 
sunrise, and from 1800 onwards. His log for twenty 
includes - EL3D, KA6BFU, KP4CSV, KP4AXC, 
VK2NI, VK2ID, VL9UC, XEICE, YV5BSL, 
3A2KO, 4X4BL, 5A5TV, 7X0AH, 9X5A. 

D. Clark (Bucks), progressive s /het plus PR30, 
60ft. NW /SE, 20 s.s.b.- ISIDMN, KIEPG, K2AGZ, 
K3FGO, K4LZU, K5ZSX /MM, KG6AQG, 
KL7EBK, KP4ID, KR6UL, OD5FA, OX4VT, 
SVOWII, TF3HS, VE1ACD, VE1AGH, VE3DJE, 
VK2AFD, VK3SX, W- 1/2/3/4/5/9/0, WA8CH/ 
MM, YNIJW, YV4AZ, ZE1AE, ZF1GC, ZL3UY, 
ZSIJM, 3A2CP, 5A1TG. 

P. Baker (S. Wales), HE30, 120ft. l.w., heard 
these on 15 metres, mostly s.s.b. the rest a.m. - 
CN8FT, CR3KD, CR4BA, CR7BO, CR8AL, 
CT2AP, EA6BG, EA9EJ, EL6B, EP2RT, EP3AM, 
HC2SW, JA -1OYY, 1TTL, 4AXW, 9JX, K6PIZ, 
KP4CQV, KV4CX, MP4 -BBA, BGM, BGL, 
OA4TF, OD5BU, OX5AR, PY9AI, VE6QG /SU, 
SVOWL, TF2WKE, TI2RLJ, UA9DT, VE7PV, 
VK5HT, VS9ALV, WB2FBQ /MM, W6ITA, 
W7VSM, YS1TF, ZE6JL, ZL -3KA, 4JI, 4MZ, 
ZB1YR, 3C5HV, 3C6AJY, 4X4LL, SA1TV, 
5N2ABB, 7X0WW, 9GIEZ, 9H1X, 9U5BB. 

J. Preece (Cheshire), PCR3, 60ft. l.w., 15 metres 
all a.m. - CN8CF, CO8RA, CR4EJ, CR6AU, 
CR7FM, EA9EJ, EP2RT, FG7XE, FM7WQ, 
HC2SW, HI8BGA, KG6AAY, LUSDZ, MP4BGL, 
OD5ET, PYIMGW, ST2SA, SV1DL, TF5TP, 
TJ8AC, VP6BW, WA5QQF, W6QBA, YV4ON, 
ZE6JE, 3C3GCO. 

P. Knowles (Cheshire), CR45 plus PR30, 70ft. I.w., 
listened on ten metres a.m. for- CT1JW, EA3HL, 
KIZFP, LA2XK, MP4BGM, UA3AWK, UB5EVW, 
VP7NP, W1DT, WB2QEH, ZS6RQ. 

G. Taylor (Staffs), HE30, 135ft. l.w., ten metres 
a.m.- PJ3CL, VP6UN, XEICT, 9Y4BS, on s.s.b.- 
CR7ER, DUIFH, EP2GI, FG7XL, HCIMF, 
JA2BVY, KV4EY, VK4TT, VP2MK, XW8AL, 
YVIEJ, ZE4JS, 5R8AS, 9LITL. 

P. Allsop (Derby), GC1U, 66ft. l.w. all a.m. on 
ten metres - KIZKD, K2BJR, K3HTZ, 
KOQMU /P, VE3CKM, W1UHY, W2BFZ, 
W3DJW, W5WS, W9MZM, XE2CJ, ZC4MO. 

P. Elliott (S. Africa), 5 valve s /het, 105ft. l.w. 
logged these on phone on 10 CE6EZ, HBOWEE, 
KR6BF, KV4CX, KV4EY, MP4BBA, OD5EC, 
PY2PA, SVOWFF, VE6ALA, WA6UEK, YA5RG, 
YV1PP, YV3FBP, 3C3FDZ /P /SU, 4Z4AO, 
5N2ABA, 5R8AS, 9H1HR, 9M2LO, 9V1NY. 

WHERE AND WHEN 
Contests and rallies are on the increase now that 

the warmer months are coming. In May there's 
quite a few and my diary reads -7th, Thanet Mobile 
Rally at Ramsgate; 7th, 2 metre portable contest; 
20th -21st, 1296Mc /s contest; 27th -28th, 432 Mc/s 
contest; 29th, Redbourne Fair (Herts) listen on 160; 
June 3rd -4th, National Field Day. Deadline for 
this month is 20th. The deadline for all logs in future 
will be the 20th of each month. 
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For the Finest Value and Service to 
HOME CONSTRUCTORS & 
ELECTRONICS ENTHUSIASTS 

TRANSISTOR PORTABLES 

LONG WAVEBAND COVER 
FOR THE SKYROVER 
A simple additional circuit provides 
coverage of the 1100 /1950M. band (in- 
cluding 1500M. Light programme). This 
Is in addition to all existing Medium 
and Short wavebands. All necessary 
components with construction data. 

Only 10/- extra Poet Free. 

THE SKYROVER De Luxe 
7 transistor plus 2 diode auperhet, 6 wave- 
band portable receiver covering the full 
Medium Waveband and Short Waveband 
31 -9456 and also 4 separate switched band - 
spread ranges, 13M., 16M., 19M and 25M., 
with Band Spread Tuning for accurate 
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 
ow easy to follow, stage by stage instruc- 
tions. Superhet, 470 Re /s. All Mollard 
Transistors and Diodes. Uses 4 U2 batteries. 
61n. Ceramic Magnet P.M. Speaker. 500 MW 
Output. Telescopic and Ferrite Rod Aerial. 
Tone Circuit with . eparate Tone Control. 
Volume Control. Tuning Control and Wave- 
band Selector.1. n wood cabinet,site 11} x 6} x 
Sin. covered with washable material, plastic 
trim and carrying handle. Car aerial socket 
fitted. 

Can now £$ . 1 A a C Poet 
be built for 7 V 5/- entra 

This cenverelon is suitable for receivers H.P. Terms: 80/- deposit and 11 monthly 

Data 8/8 extra: refunded if you purchase the parcel. 8 
All components available separately. 

that have already been constructed. payments of 3.2/9. Total H.P.P. 210.0. 
Pour D2 batteries 3/4 extra. 

SPECIAL INTEREST ITEMS! 
NEW! LASKY'S CLEAR PLASTIC 
PANEL METERS 
Precision made in Japan by HIOR!. Each meter boxed and 
fully guaranteed with all fixing nuts and washers. Sizes ar, 
of front panel. Add 1/6 Poet on each. 
Type KR-52 3 e 2 4in. (illustrated) 
1 mA DC 82/8 300 V DC 32/6 
6 mA DC 82/6 500µd 87/6 

1 mA 5 Meter 89/8 

Type MR-88A lin. square Type KR-66 93 a 310. 
1 mA DC 22/8 3 mA DC 88/- 
6 mA DC 22/6 5 mA DC 85/- 
800 V DC 22/6 S00 V DC 85/- 
55.a 178 500A 428 
1 mA 8 Meter 29/8 1 mA 8 Meter 89/8 
Type MK-45A 1 1in. square Type MK-65A Sin. square 
1 mA DC 26/- 1 mA DC 88 /- 
5 mA DC 26/- 5 mA DC 85/- 
800 V DC 96/- 900 V DC 86 /- 

S Meter 
25/- 

/- 10mA S Meter 37 /8 

NOW AVAILABLE! - JOYSTICK AERIALS 
Revolutionary variable frequency antenna for transmission and reception. With a variable 
matching unit these antennae perform as a high 'Q' device at any selected Medium or Short 
waveband. Send for B.A.E. for descriptive leaflet. 
AERIALS (7' 8' Lone) Matching units 
VFA Standard £4 15 0 A.T.V. 3A £3 12 6 
VFA DeLuxe £5 19 6 A.T.V. 4 £4 4 0 

A.T.V. 4 /RF £6 8 0 

s s 
NEW INTERNATIONAL TAPE o 

FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES j 
iN CELLO WRAPPED B XES FULLY GUARANTEED 1 

0 Sin. Message tape, 150ft. 8 511n. Long play, 1200ft. Acetate . 12 0 
l Sin. Message tape, 225ft. 8 5I1n. Standard play, 850ft. PVC 11 
I Sin. Message tape, 300ft. 7 581n. Long play, 1200ft. Mylar .. 15 i 

Skin. Triple play, 800ft. Mylar , 10 511n. Triple play, 2400ft. Mylar .. 45 
41n. Triple play, 900ft. Mylar 17 71n. Standard play, 1200ft. Acet. 12 

' l Pin. Double play, 1200ft. Mylar 15 7in. Standard play, 1200ft.Mylar 12 
Sin. Long play, 900ft. Acetate . 10 7hi. Long play, 1800ft. Mylar .. 19 
Sin. Standard play, 800ft. PVC 8 71n. Double play, 2400ft. Mylar 20 
Sin. Triple play, 1800ft. Mylar 85 71n. Long play, 1800ft. Acetate . 15 1 

6 1ies. Double play, 1800ft Mylar 82 71n. Triple play, 3600ft. Mylar .. 50 

P 1/- P. & P. 1/- extra per reel. 4 reels and over Poet Free } 

CONSTRUCTORS BARGAINS 
SPECIAL PURCHASE -UHF /VHF TV TUNERS 
Well known British makers surplus stocks. Now available for the first 
time to the Home Constructors. Add 2/8 Poet and Packing on each. 
VALVE UHF MODEL (illustrated) 
In metal case site 4 z 6 a 1 }in. Fully tunable -complete with PCS6 and 
PC88 valves. LASKY'S PRICE 29/6 Without valves 12/6 
TRANSISTORISED VHF TUNER 
Sub -miniature turret type fitted with 12 sets of celle and 3 /dullard 
AF102 translators. In metal case size 3 x 11 e 2 }in. 
LASKY'S PRICE 37/6 

TRANSISTOR FM TUNER 
CHASSIS 
Folly tunable - range 88 to 108 Mc /s. Completely 
wired on printed circuit. 10.3 Mc /s. IF. 6 trans- 
istors and 3 diodes. Slow motion tuning drive. 
Sloe 81 e 4 e akin. Operates from any 9v. D.C. 
murce. Full data and circuit supplied. 
LASKY'S PRICE £7.19.6 Post 5/. extra. 

NEW -LASKY'S MINIATURE TRANSISTOR 
AMPLIFIER MODULES 
Incorporating the very latest circuitry to 
provide high sensitivity and good quality 
in conjunction with extreme small she and 
compactness. High quality Newmarket 
translators used throughout. All designed 
to operate on 9v. miniature battery. 
Add II- on each tor Post and Packing. 

TYPE LRPO L 3 transistor. Input sens. 
50mV. output 150mW output imp 400, 
site2e1e }m PRICE 27/6 
TYPE LRP, 4. 5 transistor, Input seas. 150mV, output 330mW, output Imp. 15 0, sise 
2 }e1 }xlin PRICE 22/6 
TYPE LEP, 5. 8 translator. Input sent. BmV, output SW, output imp. 30, else 
5} x If x lin. PRICE 59/6 

SINCLAIR SUPER MINIATURE KITS Write for details 
Package Deals 

THE MICRO -8 miniature radio only N/a x 13/ro x l jin. 88 19 
THE MICRO -FM (tuner /reeefver) 66 19 
THE MICROMATIO World's smallest radio kit 14 /s e Ph. e } £2 19 
THE MICROMATIC Ready built , tested and guaranteed 88 19 
THE Z -12 12 watt amp. and pre-amp., fully built 84 9 
PZ -3 power pack for Z -12 98 19 
STEREO 25 Pre- ampbfer central unit fully built 29 19 

of 

VEROBOARD - High grade laminated board with copper strip 
bonded to it and pierced with holes. 

Boards Accessories 
42/1503 21 x 5 in. 8/11 Terminal pins -pkt. of 50 3/- 
43/1504 2} x 31 in. 8/8 Spot face cutter tool 7/8 
45/1507 83 x 5 In. 5/8 Pin Inserting tool 9/6 
46/1508 g} x 59 in. 8/11 Post Bd. per item extra. 
44/1505 3( x 17 in. 15/8 Orders of 10/- and over post tree. 

GORLER UT 340 FM /VHF TUNING HEART 
Permeability tuned -covering 87 to 108 Mc/s. For use with one ECC85 valve. In metal 
case, else 3 e 2} e 15 M. Circuit supplied. 
LASKY'S PRICE 15/11 Poet2 /- .ECC86 valve 9/- extra. 

TRANSISTORS ALL BRAND NEW AND GUARANTEED 
GET Si, GET 85, GET 5613/13; 873A, 874P 8/6; 0C45, 0071, OC81D 4/6; 0044, 0070, 
0076, 0081 618; (match pap 10/8); AF117, OC200 8/6; 0042, OC43, 0073, OC82D 7/8; 
OC201, OC204 I6 / -; 0C205, PC20819/6; OC28 24/6; 0076 8/. 

TRANSFILTERS by BRUSH CRYSTAL CO.. Available from stook. 
TO-01B 485 kc/s. f 8 kc/s. TO-02D 470 kc/s. j 1 kc/s. 9/6 each TO-01D 470 kc/s. ± 2 kc/s. TF-01B 465 kc/e. ± 2 kule. 
TO-02B 485 kc/s. f 1 ke/s. TF-01D 470 ko/e. i 2 kc/e. Post 6d. 

NOW AVAILABLE -OUR NEW BARGAIN BULLETIN. 24 foolscap pages packed 
with hundreds of bargains for the "ham" and service man -exclusive to Leaky'e -plus 
full IIst of regular stock Items. PRICE ed. POST FREE. 

207 EDGWARE ROAD, LONDON, W.2 Tel. PAD 3271 42 TOTTENHAM CT. RD., LONDON, W.1 Tel. 01- 5802573 
118 EDGWARE ROAD, LONDON, W.2 Tel. PAD 9789 162/3 FLEET STREET, LONDON, E.C.4 Tel. FLE 2833 
33 TOTTENHAM CT. RD., LONDON, W.1 Tel. MUS 2605 
All the above branches open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 

Mail Orders and correspondence to 3 -15 Cavell Street, Tower Hamlets, London, E.1. Tel.: STEpney Green 4821/2 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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Eddystone high performance receivers 

840C A.0 or D.0 
Communications Receiver 
An 8 -valve receiver with gap free coverage from 480 kHz to 
30 MHz providing excellent reception of broadcast pro- 
grammes and from all major s.w channels including marine 
and international distress frequencies. The famous 
Eddystone extended band spread and logging scale is an 
essential feature. Being suitable for a wide range of a.c 
and d.c voltages and fully tropicalized, the receiver is 
suitable for use in any part of the world. £66. 

940 H . F 
Communications Receiver 
An outstanding 13 -valve receiver with two r.f and two i.f 
stages, silicon diode noise limiter circuit and high quality 
push -pull output. Built to a professional specification, 
facilities include provision for c.w, a.m, and s.s.b reception 
over the range of 480 kHz to 30 MHz in five bands. Suitable 
for 110/125 V and 200/250 V. 40 -60 Hz a.c mains. £133. 

Comprehensive information from your Eddystone distributor or: Eddystone Radio Limited (A MARCONI COMPANY) 

Eddystone Works, Alvechurch Road, Birmingham 31. Telephone: Priory 2231 Telex: 33708 LTD /ED 46 

PEOPLE PREFER MARTIN 
FOR RELIABILITY, FOR QUALITY, FOR 
ADD -ON- ABILITY, FOR ECONOMY 

STEREO CONTROL 
ASSEMBLY 

MARTIN AUDIOKITS are available for 
Mono, and can be doubled up for stereo, 
or as complete stereo units. 3 ohm and 
15 ohm systems are available. There is a 

special pre -amp for low output pick -ups 
and escutcheon panels to suit the 
arrangement you choose. The tuner 
is styled to match. 

From Radio and Hi -Fi Stockists 

MARTIN ELECTRONICS LTD 

You can do so much with MARTIN 
kits. The system of using pre- fabri- 
cated transistorised units which can 
be interlinked in a variety of ways 
enables you to assemble the com- 
bination of your choice and then 
extend it unit by unit until you 
possess a full stereo gramophone 
and radio assembly. When new units 
are produced, they can be added to 
existing equipment very easily with 
the advantage that you can continue 
to use equipment you already have, 

so that your installation is always up 
to date. Most important of all is the 
power and quality which MARTIN 
Audiokits give you. Their sturdy 
construction assures compactness 
without sacrifice to quality or 
efficiency. They offer excellent 
value, are very easily installed and 
will give years of unfailing service. 
That is why people prefer MARTIN - 
it's simple to instal, good to listen to, 
and looks completely professional. 

AMPLIFIER SYSTEMS TUNERS RECORDERS 

5 -stage input Selector £2.7.6 
Pre -amp /vol. control £1.17.6 
Pre- amp /tone controls £3.2.6 
10 watt amp. (3 ohms) £5.12.6 
10 watt amp. (15 ohms) £6.12.6 
Mains power supply £2.15.0 
FM Tuner £12.17.6 

Trade enquiries invited 
154/5 HIGH STREET, HERTFORD, 
MIDDLESEX. ISLeworth 1161/2 
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MARTIN ELECTRONICS 
154 High Street, Brentford, Middlesex 

Please send Recordakit /F.M. Tuner /Audiokit 
Hi -Fi Leaflets. (Strike out items not wanted) 

Name 

Address 

PW67 
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Wireless ú 
HENRY commentary by 

THE price of newsprint is 
going up. Space must not 
be wasted. It is Henry's 

duty to utilise this column in a 
forthright, serious, progressive 
way. This was underlined by a 
letter on Page 821 of the March 
PRACTICAL WIRELESS. I.N.R.W. 
Newport accused the Editor of 
wasting space in comment; space 
that could have been better used 
for constructional articles. The 
sting of Mr. Newport's letter 
came in the tail. " A far better 
policy would be to refuse adver- 
tised non -convertible 27 Mc/s 
walkie- talkie spreads unless 
boldly indicated as such." 

The key -word is boldly. Our 
correspondent expects the 
advertisers to proclaim: "Buy it 
NOW -but use it NEVER." He 
may be right. It is scandalous 
that potentially illegal apparatus 
should be blatantly peddled for 
the innocent reader to be cor- 
rupted. What about those radio 
tuners for the front end of your 
hi -fi kit, feeding a tape recorder 
aren't they just a little naughty? 
Even the impeccable Mr. Molloy 
released the secret (Page 839, 
same issue) that the phone out - 
put of the R1155 was suitable to 
load a tape recorder. Shame on 
him ! 

We must draw the Editor's 
attention to another article that 
appeared in the same issue. A 
top -band transceiver is described 
by T. Simon. 

Here the felony is compounded 
by an attractive cover picture 
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that even includes communica- 
tions in foreign languages, aye, 
whisper it, from behind the Iron 
Curtain. What a gift to some 
potential George Blake. 

The article bristles with law- 
breaking possibilities. In the first 
place, for only £15, our innocent 
is tempted to transmit. Or is it 
simply that the Editor is fanning 
another controversy on ham - 
licences and the anachronistic 
need to learn the Morse Code ? 

Let us look a little deeper at 
the article. Near the bottom of 
column 1, Mr. Simon tells us that 
in his area "... there is a strong 
break -through from the BBC at 
Brookmans Park (908 kc /s 2nd 
harmonic) ". Who knows what 
else may break through, even 
using a well -peaked tank circuit. 
We may find ourselves clandes- 
tinely eavesdropping on the 
police, fire service, ambulances, 
even taxis. In a south -coast town 
even the dust -carts have two -way 
radio. 

Further on we see two stages 
of modulation defended with the 
statement ". .. the QSO can be 
conducted in a confidential whis- 
per with the mike gain half -way 
up." We have roamed the 
amateur bands and heard a few 
of those confidential whispers, 
thank you. It's a good job Mrs. 
Whitehead is only bothered 
about professional TV. What a 
fine hunting ground the ham - 
bands would provide for some- 
one with a prurient mind. 

True, Mr. Simon cares about 

REFUSE P 

The dust carts have two -way radios 

No. 34 

Lead us 

not... 

v.f.o. swishers and does his best 
to eliminate the beat note. He , 

also uses frequency modulation 
the better to avoid t.v.i. Perhaps 
Mr. Newport would wonder 
darkly whether he has some 
ulterior motive - perhaps the 
family has demanded uninter- 
rupted Coronation Street. 

Yet the constructor still has to 
put 100pF across the mike to 
avoid BBC re- radiation. Tape 
recorder owners will recognise 
the phenomenon. Free radio 
programmes, lightly veiled in an 
innocent text. It's anarchy, that's 
what ! 

But Mr. N is more concerned 
with the advertisers. He worries 
about Swish not washing whiter 
than white noise. He forgets that 
we are conditioned to the blan- 
dishments of the adman and 
don't believe half of what we 
read, hear and see. Has he 
thought of the awful possibilities 
-the unsuspecting reader who 
buys and builds a kit that 
doesn't work, then offends the 
local litter -laws by throwing it 
out of the window? Or the 
student who chucks up his 
butcher's apron for a corres- 
pondence course and electro- 
cutes himself with a 9V battery. 

Somewhere a heart beats more 
strongly because Messrs. Super - 
Fi have advertised their home 
video tape link. What a prospect 
this conjures up ! All your 
favourite programmes canned 
while you are out shopping, for 
a paltry ten quid an hour -or, as 
the advertisers say piously, much 
less when the demand steps up. 
To follow the argument through, 
we ought to ask for video tapers 
to apply for some kind of licence. 

Henry stands aghast. The 
thought of such electronic sins 
being committed all round 
appalls him. Perhaps it is as well 
the price of newsprint is rising - 
there will be less room per issue 
for policy- bending letters. 
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ADESIRABLE item in any audio enthusiast's 
list of "accessories" is a good quality mixer, 
to enable a number of inputs to be added 

together to give a single, complex, output signal. 
This four -channel mixer contains a 500mW power 
amplifier and makes the device very versatile and 
suitable for use either on its own as a multi- input, 
general purpose, power amplifier, or as a fairly 
conventional mixer capable of driving a speaker 
or a low impedance feeder line. Semiconductors 
are used in this high gain unit, which features 
good stability and quality with low noise and low 
inter -channel interaction. 

BASIC DESIGN PRINCIPLES 
A conventional "mixer" consists of some kind 

of combining circuit, followed by an amplifier 
which compensates for any attenuation which takes 
place in the adding process. In the unit we are 
considering here, an additional power amplifier 
"block" is provided so that the simplified block 
diagram of our unit is as shown in Fig. la. 

Dealing first with the "mixer" part of the unit, 
a passive adder type is used, and is shown in 
basic form in Fig. lb. Here, only two channels 
are shown; each input is applied across a variable 
resistor and a proportion of the input signal is 
tapped off at the slider and applied to a series cir- 
cuit comprising either Rl /R3 or R2 /R3. Thus, the 
two input currents flow in the common resistor, R3. 
The output voltage developed across this resistor is 
proportional to the sum of the input signals. R3 
may be made common to as many input signals 
as are required. 

When this basic "mixer" circuit is redrawn as in 
Fig. Ic, it can be seen to be nothing more than 
a couple of potential divider circuits. The approxi- 
mate values of input impedance, input -to- output 
attenuation, and inter -channel interaction can be 
established at a glance. Note that "worst case" 
values are shown, with VR1 and VR2 set for 
maximum sensitivity and with input 2 open cir- 
cuit. In this case, the input impedance to input 1 

is approximately 55kí2, and, if 1 volt is applied, the 
attenuation will be such that 55mV will appear at 
the output, and inter -channel interaction will be 
such that 25mV will appear across input 2. Input 
impedance will vary with the setting of VR1, and 
will be at maximum (100k12) when VR1 is set for 
minimum sensitivity. The attenuation factor be- 
tween VR1 slider and the output will be virtually 
constant. 

The most important factor, as far as quality is 

134 

4- CHANNEL 

concerned, is the inter -channel interaction factor, 
as this will cause distortion between the inputs if 
it is high. In practice, this factor will depend on 
the setting of VR2 and the source impedance of 
the signal connected to input 2. Typically, when 
1 volt is applied to input 1 and zero input is applied 
across input 2, from a lk1ì source, and both VR1 
and VR2 are set for maximum sensitivity, only 
0.22mV will appear across input 2 and interaction 

Input 1 o- 
Input 2 o-1.- 
Input 3 o-a 
Input4 o-a (arn 

Adder 
(Mixer) -0- Amplifier -0- Power 

amplifier 

Input 
1 

VR1 10o 

120k0. 120kO 

n 55mV 
20kf1 (Out) 

Input 
2 

1100kO 

Input 
1 

Input Z 

V Input 

R2 
120kÁ 

Input 2 
11-25mV 

(b) 

R4 
2.2k f1 

R3 
8.2kc1 

Tri 

(c) 

Fig. 1: 8' block schematic of the mixer /amplifier; 'b basic 
two- channel mixer; 'c' basic mixer re -drawn to show 
potential divider effect, with worst -case values; 'd' basic 

circuit of the amplifier section of the unit. 
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NEW MODEL 600. 30,000 o.p.e. With 
overload protection, mirror scale. 0/.5/1/ 

2.5/10125 / 100/250/ 
600 /1,000v. D.C. 0/2.5/10/25/ 
100/250/500/1,000v. 
A.C. 
0/50µA/5/50/ 
600mA. 12 amp. 
D.C. 
0 / 60K / 6 Meg. /60. 
Meg 0. 13811716. 
Pont Paid. 

PROFESSIONAL 20,000 o.p.v. 
LAB. TYPE MULTITESTER 

With automatic overload protection, 
mirror scale. Rangea: 1/10/50/250/600 / 
1,000 volte, D.C. and A.C. 0.600 µAr 
10 mA, 250 mA. Current: 0/20 K, 200 K. 
2 megohm. Decibels - 00 to + 22db. 
35/10/0. P. @ P. 2/6. 

TE- 900 29,0000 
VOLT GIANT 

MULTIMETER 
tin. full view meter. 2 
colour scale. 0/2.5/10/ 
250/1,000/6,000V. A.C. 
0126/12.5/10/50 / 
250 / 1,000 / 5,000 V. 
D.C. 0 / 60BA/ 110 / 
100 / 500 mA /0 amp. 
D.O. 02K / 200K / 20 
Megohm. 819/19/6. 
P. & P. 6/ -. 

MODEL %QM TRANSISTOR CHECKER 
It has the fullest ca- 
pacity for checking 
ou A, B and Ice. 
Equally adaptable 
for checking diodes. 
etc. Spec.: A: 0.7- 
09967,B:5.200,Ico: 
0 -50 microamps,0 -6 
rnA. Resistance for 
diode 20011 - 1 

Meg. Supplied complete with instructions, 
battery and leads. 16 /19/6. P. @ P. 2/6. * TRANSISTORISED FM TUNER * 

6 TRANSISTOR 
HIGH QUA- 
LITY TUNER, 
SIZE ONLY Sin. 
x 4in. x 21ía. 
3 I.F. stages. 
Double tuned 
discriminator. 
Ample output to 

feed most amplifiers. Operates on 9 volt 
battery. Coverage 88 -108 Me /e. Ready 
built ready for use. Fantastic value for 
m 16/12/6. P. @ P. 2/6. money. 
HOMBRE% TRANSISTORISED EQUIP- 

MENT. All Post Paid with Battery 

-fi 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPE BARGAIN I 

A high quality instru- 
ment, offered at 
fraction of original 
cost. Timebaee 2 c /a- 
750 kc /e. Separate 
Yl and Y2 amplifier. 
up to 5.5 Me /s. Built - 
ho calibrators at 100 
kc /s and 1 Mc. 
Operation for 115/ 
250v. A.C. Available 
In excellent condition, 
fully tested and 
checked. 122/10/0 
Carr. 30/- 

TE -26RF SIGNAL GENERATOR 
Accurate wide 
range signal gen- 
erator covering 
120 kc /s -260 
Me /e on 6 bande. 
Directly cali- 
brated. Variable 
ß.E. attenuate. 
Operation 200/ 

240 v. A.1'. Brand new with iuetructlons 
112 /10/0. P. & P. 7/6. S.A.E. for details. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 P.F. - 2,000 
MED. 2 ohms 
200 megohms. 
Also checks im- 
pedance turne 
ratio, insulation, 
200/250 e. A.C. 
Brand New 815. 
Carr. 7/6. 

Catalogue 
of 

and 
quipent 

Comp 
* ELECTRONIC COMPONENTS * TEST EQUIPMENT * COMMUNICATIONS 

EQUIPMENT * HI -FI EQUIPMENT 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 cps to 
200 kc /s on 4 
bande. Square: 
20 ope to 30 kc /e. 
Output imped- 
ance 5,000 ohms, 
200/260 v. A.C. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and leads, 815. Carr 7/6 

411 

1111 

Transistored Audio Generator 10- 100,000 
/s. Sine o square wave. 816 /16/0. Tran- 

sistorised Signal Generator 150 ke e. 230 
Mc/s. 810 10/0. Transistorised reo stance 
capacity bridge 10. 100 Meg. a 1 pf. 
100µF. 29. 
Tranaistortsed Induction bridge 1 µ11-100H 
218. Mains operated Transistor power 
supply uult, output 1.16 v. up to 100 mA. 
26/10/0. 

TE -65 VALVE VOLTMETER 
High quality instru- 
ment with 28 ranges. 
D.C. volts 1.6 -1,500 v. 
A.C. volte 1.6 -1,500 v. 
Resistance up to 1,000 
megohms. 
220/240 v. A.C. opera- 
tion. 
Complete with probe 
and instructions, 816. 
P.P. 6/-. =a 
Additional Probes 
available: H.F. 36/ -; 
H.V. 48/6. 

ARF -100 COMBINED AF -RF 
SIGNAL GENERATOR 

AF. SINE WAVE 
20 - 200,000 cps. 
Square wave 20- 
30,000 epa. 0 /P. 
HIGH IMP. 21 v. 
P/P 6000 3.8 V. 
P /P. 
TF. 100 kc /e -300 
Mc /a. 

Variable R.F. attenuation Int /Ext. Modu- 
lation. Incorporates dual purpose meter to 
monitor AF output and % mod. on R.F. 
220/240 v. A.C. 127/10/0. Carr. 7/6. 

F.M. WIRELESS 
MICROPHONE 

94 -104 Mc /s. Transis- 
torised. Operates from 
9 v. battery. Complete 
with additional secret tie - 
clip microphone. List 
E12.10.0. ONLY 87.10.0. 
P. & P. 2/6. 
These cannot be operated 
In U.K. 

SILICON RECTIFIERS 
200 v. P.I.V. 200mA. 
200 v. P.I.V. 6 amp 
400 v. P.I.V. 3 amp. 
1,000 v. P.I.V. 850 mA 
800 v. P.I.V. 500mA 
800 v. P.I.V. 6 amp. 
400 v. P.I.Y. 500mA 
70 v. Y.I.V. 1 amp 
160 v. P.I.V. 165mA. 
160 v. P.I.V. 26 amp 
700 v. P.I.V. 100 amp 
400 v. P.I.V. 3 amp. (9.0 R ) 
100 v. P.I.V. 6 amp. 01.0.R.) 
200 v. P.I.Y. 6 amp. (S.O.R.) 
400 v. P.I.Y. 6 amp. 18.0-R.) 
Discounts for quantities. 

2/6 
5/6 
7/6 
6/6 
6%6 
7/8 

5/6 

19/8 
49/8 
10 /- 
186 
16/6 
17/6 

Pat extra 

60µA .... 
1 0µA ... 
200µA ... 
6 0µA . 

6 -0 -60µA. 

32/6 
29/8 
27/6 
25 /- 
29/6 

We are proud to introduce eur first 

oomprehenisve catalogue of Electronic 

Components and equipment. Over 150 

pages fully illustrated, listing thousands 

of items many at bargain prices. Free discount 

coupons with every catalogue. Everyone in 

electronics should have a copy. 

CLEAR PLASTIC PANEL METERS 
First grade quality, Moving Coll panel meters, available 
ex- stock. S.A.E. for illustrated leaflet. Discounts for 
quantity. Available as follows: Type MR, 38P, 1 21/32in. 
square fronts. 

100 -0 -100µA 27/8 200mA ... 22 /8 100V D.C.... 22/6 
600 -0- 5900,A 22/8 SOOmA ... 22 /S 150V D.C.... 22/6 
1 -0 -1mA .. 22/8 600mA ... 22 /6 300V D.C.... 22/6 
lmA 22 /6 750mA ... 22/8 500V D.C.... 22 /6 
2mA 22 /8 lA D.C.... 22 /o 710V D.C.... 22/6 
5mA 22 /6 2A D.C.... 22/8 15V A.C.... 22/6 
IOmA 22/6 6A D.C.... 22/6 00V A.C. ,.. 22/6 
20mA 22/13 3V D.C.... 22/8 160V A.C. .. 22/6 
60mA 22/8 10V D.C... 22 /6 300V A.C... 22/6 
100mA 22 /6 20V D.C... 22 /8 000V A.C. .. 22/6 
150mÁ 22 /8 50V D.C... 22 /8 'S' Meter lmA 29/6 

POST EXTRA. Larger sizes available -send for liste. 

R209 MK. II COMMUNICATION 
RECEIVER 

11 valve high grade communication receiver suitable 
for tropical use. 1 -20 Mc /e. on 4 bande. AM /CW/FM 
operation. Incorporates precision vernier driver, BFO. 
Aerial trimmer, internal speaker and 12 v. D.C. Internal 
power supply. Supplied in excellent condition, fully 
tested and checked. 815. Carr. 20/ - 
LAFAYETTE HA -63 COMMUNICATION RECEIVER 

Outstanding value. High-class 4 band receiver 
covering 660kc /e -31 Me /s. Seven, valves plu. 
rectifier, RF stage, illuminated "8" meter, 
1.61.tV sensitivity. Electrical bandspread o 

80/40/20/15 and 10 metre bands. Slide rule 
dial, aerial trimmer. B.F.O., ANL, Output for 
phones or speaker. 115,220/240V. A.C. Brand 
new, guaranteed, with manual. 24 Gna. Care. 10 /- 

LAFAYETTE KT -340 COMMUNICA- 
TION RECEIVER SEMI -KIT 
Build this wonderful receiver and save pounds. 
Supplied semi completed. main components ready 
mounted, R.F. section already wired and aligned. 
Full and precise instructions supplied. Specifica- 
tion: 8 valves +rectifier, 4 bands covering 550 
kc /e. -30 Mc /s. Incorporates 1 R.F. and 2 I.F. 
stages, 'Q' multiplier, B.F.O., A.N.L., 'S' meter, 
bandspread, aerial trimmer vie. Operation 116 /230 
V. A.C. Price 25 Gila Carr. [Ob. 

HAM -1, 4 BAND 
COMMUNICATION RECEIVER 

4 wavebands covering 535 kc /s. to 30 Me /s. 
5 valve euperhet circuit. Incorporates 8 meter 
B.F.O., BAND9PREAD TUNING BUILT -IN 
41n. SPEAKER, FERRITE AERIAL AND 
EXTERNAL TELESCOPIC AERIAL. Oper- 
ation 220 /240 v. A.C. Supplied brand new 
with handbook. 816.16.0. Carr. 10/ -. 

NEW LAFAYETTE MODEL HA -700 AM /CW /SSB 
AMATEUR COMMUNICATION RECEIVER 
8 valves, 5 bande incorporating 2 MECHANICAL - 
FILTERS for exceptional selectivity and sensi- 
tivity. Frequency coverage on 6 bands 150- 
400 kc /e., 660.1,600 kc /a., 1.6 -4.0 Mc /s., 4.9- 
14.5 Me /e. 10.5 -30 Mc /e. Circuit Incorporates 
H.F. stage, aerial trimmer, noise limiter, B.F.O., 
product detector, electrical bandspread, 8 meter, 
slide rule dial. Output for phones, low to 2K 0 
or speaker 4 or 8 ohms. Operation 290 /240 volt 
A.C. She 79ín. x 161x. x 10in. Supplied brand 
new and guaranteed with handbook. 86 ONO. 
Oarr. 10/ -. B.A.E. for leaflet. 

/%/ % i' i 

íJi.V%//////I 1\ 
(RADIO) LIMITED - Phone: GERRARD 8204/9155 

Cables: SMITHEX LESQUARE 

3 -34 LISLE STREET, LONDON, W.C.2 
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Want to train 
as a technician in 
aircraft or electronics? 

Consider the Army. 
If you're between 17 and 25 you can join the 
Army as a trainee technician ... and take an 
i8 -month technical training course. Soon 
you'll be up to City and Guilds standard. Six 
months after you've successfully completed 
your course you will be promoted to Corporal. 
From then on, it's up to you! 
Today's Army has some of the most advanced 
equipment in the world: radio transmitters, closed - 
circuit TV, gunfire control equipment, radio 
transceivers, helicopters. You'll be training with 
them from the start. If you'd care to get on with it 
earlier in life, you can join as a Junior Entrant and 
start training as a technician or tradesman at is. 

Good pay! 
This year every soldier in the Army is better off. 
Trainee Technicians get £477 a year from age 17- and all your food and lodgings are free. At the end 
of 18 months, your pay will go up automatically to 
£714; at the end of two years, to £805 ! From there, 
you'll be given every chance to work for promotion 
and still better pay. 

WANT TO KNOW MORE? SEND OFF THE COUPON TODAY! 

TO: ARMY CAREERS MP6(A), LANSDOWNE HOUSE, LONDON W.I I 
Please send me full details of how to become aTechnician I 

I NAME 

ADDRESS 

TOWN 

I 
COUNTY 

DATE OF BIRTH I 

(You must be resident in the UK) 
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ELECTROLYTIC 
25µF 3 volt 
1µF 30 oit 
1µF 15 volt 
lµF 90 volt 
1µF 60 volt 
1µF 860 oft 
1.25µF 18 volt 
2 3 volt 
2 9 volt 
2µF .. 10 volt 
a µF 15 volt 
2µF .. 70 volt 
2 .. 150 volt 
2.6FµF .. 16 volt 
2.6µF 26 volt 
8µF , , g volt 
3µF .. 12 oit 

25 volt 
3.2 6 volt 
9.2µF 6.4 volt 
32(a 40 volt 

9 

2µF 
, , 04 olt {1P 

4µF ., 12 volt 
4µF 25 volt 
4µF .. 100 volt 
6µF 6 volt 
6µF 25 volt 
All at l/. each 9/- per dozen. 
275 volt; 200/200µF 276 volt; 

CONDENSERS 

6µF 50 volt 
6µF 70 volt 
8µF 12 volt 
611F 16 volt 
6.4µF .. 40 volt 
8µF .. 3 volt 
8µF ,. 8 volt 
8µF .. 60 volt 
10µF 6 volt 
10µF 10 volt 
10µF 12 volt 
10µF .. 25 volt 
12.5µF 9 volt 
12.6µF ,. 40 volt 
18µF .. 16 volt 
18µF 30 volt 
18 160 volt 
20µF 3 volt 
sop, 8 volt 
20m, 9 volt 
201.a 16 volt 

26m, 12 volt 
25ia 25 volt 
25µF , 30 volt 
30µF 6 volt 
30µF 10 volt 
30µF , 15 volt 
32µF 1b volt 

Mixed packet (ow selection) 
126/300/50µF 275 volt, 5 

32µF .. 25 volt 
40µF 3 volt 
401F 8.4 volt 
60µF 6 volt 
50µF 9 volt 
64µF , . 25 volt 
84µF 9 volt 
84µF 10 volt 
64µF 16 volt 
64µF 40 volt 
10U1tF . , 3 volt 
100µ11 .. 6 volt 
100µF .. 10 volt 
100µF -. 12 volt 
100µF 16 volt 
150µF , 12 volt 
160 25 volt 
200µF 3 volt 
200µF 4 volt 
200m, 
250 , . 2.5 volt 0( 195 

volt 

3901.0 2 6 volt 
500µF 4 volt 
6001F 2b volt 
840µF 2.6 volt 
760µF . 18 volt 
1000µF 6 volt 

20 for 10/- 200 /100µF 
- each or 3 for 10/ -, 

PAPER CONDENSERS 
001µF 
001µF 
002µF 
006µF 

.. 500 volt 
1000 volt 
600 volt 
750 volt 

02µF 
02µF 
11.1.F 
1µF 

.. 600 A C 

.. 350 volt 

.. 360 volt 
750 volt 

26µF 
5µF 
61.F 5F µ 

.. 
350 volt 
160 volt 
360 volt 

o lt 500 v 
All M 15/- per 100 or mixed packet (ow selection) 50 for 10/ -. 
VERY SPECIAL VALUE! SILVER MICA, POLYSTYRENE, CERAMIC CONDENSERS 
Very well assorted. Mixed types and values. 10/. per 100. 

RESISTORS 
Very small 1 watt, 5% long leude, ideal for transistor work 10 /- for 50 
I watt assorted values including printed circuit types 10/- for 100 

per 
} watt to 3 watt mixed values and type, .. 51501/1 - for 100 

1000 

55/- per 1000 
To clear 10 meg. i/, watt resistors. 51 per 1,000. 

TRANSISTORS 
AFZ 12 screened V.H.F., oscillator transistors, 5/- each. 0C44, 0045 R.F.Tranelotors, 
4 / -each. OC 81D 41 -each. OC 71 equivalent 1/- each, 28 per 100. Switching Transistors 
ANY 22 (P.N.P.) or I.B.M. (N.P.N.) 8 for 10 / -. Car radio type Output Traoeiotors type 
NKT 40510/- each. 

TELEVISION VALVES BRAND NEW AND BOXED 
PCF80 7/8 PCC84 8/8 PCL83 91- 

9 EY88 8/- PCL86 716 P PCC89 9/- ECC82 8/8 

PIA1 7/8 
PCL82 
PY81 

7/8 
8/- 

PY83 9/- 

COMPUTER DIODES. Make excellent detectors, also suitable for keying electronic 
organs. 11- each or 20 for 10 / -. 
BY100 TYPE TELEVISION H.T. REC'T'IFIERS. SPECIAL PRICE 5/- each, 80 /- doz. 
ORP 12 light sensitive resistors 9/- each. 
TRANSISTOR BATTERY ELIMINATORS -same size as PP9 80/ -; P620 / -. 
BATTERY CHARGERS, with meter and fuse. 4 amp. 6/12 volt 56 each. 
SOLON MODEL 815 Slim Pencil-bit Soldering Irons 26/- each. 
WELLER DUAL -HEAT SOLDERING GUN, 57/6. 
NUTS, SCREWS and WASHERS, very useful aosorted packs, 8/- each. 
WALKIE -TALKIES (not for use In U.K.) 57.10.0. pair. 

MAGNETIC RECORDING TAPE. Brltleh made, fully guaranteed. 
Standard play. Sin.,1201t.,8 /6; 5in., 800ft.,10/8; 2flu .,900ft..18/6; 71n,1,200It.,18/3 
Long Play. 3in., 225ft., 4/ -; 61u., 900ft., 12/9.55ín., 1,200ft.,15/9; 7Iu.,1,800ft., 2116 
Double Play. 3in., 400ft., 6/6; 5in., 1,200ft.. 20 / -; 591n.. 1,800ft., 28 / -; 71n.,2,400ft., 
34/ -; 2/in., 300ft., 8/9. 
Triple Play Polyester. 3in., 800fí.,12/6; 41n., 900ft., 18/8. 

SIGNAL INJECTOR. Parts and circuit to make 10 /- only. 
SIGNAL TRACER. Part, and circuit to make. 10 /- only. 
MOTOR CAR REV. COUNTER (less 1mA meter). Parts and circuit to make 10/- only. 
TRANSISTORS, COMPONENTS AND CIRCUIT. To convert louA meter to 0 to 10 Meg. 
ohm meter 10 / -. 
TRANSISTORISED RUMBLE AND SCRATCH FILTER (for Improving reproduction 
of old recorde) all components and circuit 80 / -. 

SINCLAIB. All products In stock including latest version of MICRO-6. World's 
smallest radio, and only 59/8. 

NEEDLES FOR RECORD PLAYERS. HALF PRICES. All types below at 8/6 each. 
TCOLP 00212; GC8LP; BF4OLP; GP87LP; OP37; 01.59; TC8 Stereo LP; Studio 
OLP. CARTRIDGES Sonotone Mono 10 / -, Aeon 15/ -. Acos Stereo Sapphire 12/0. 
Diamond 17 /6. All complete with needle, I 

LAPEL MICROPHONES. Magnetic or Crystal 10 /- each. 
TAPE RECORDER MICROPHONES. Fantastic value at 12 /- each. 
ACOS MIC. 46 80 / -. Many other both crystal and dynamic to stock. 

THIS CONNECTING WIRE. 10yde 1 / -; 100yde 7/8; 500yde 25/ -; 1,000yda 40/ -. 

LOUDSPEAKERS. 121n. Richard Allen 87/8. 121n. Bakers Guitar 46.6.0. 
Sin., 4in., Sin. and 6 x 31n. all at 10 /- each. 8 x 21ín. 12 /S 2in. 80 ohm 7/6. 
EARPIECES Magnetic or Crystal 5/- each. 

VEROBOARD. 
21n. x lin. .. 
29in. x 351n. .. 
3fin. x Sin. .. 
Slin. x 311n. .. 

.. 8/11 

.. 8/8 

.. 5/6 

.. 8/11 

Terminal Pin, , . 60 for 3/- 
Spot Face Cutter .. .. .. 7/3 
Pin Insert Tool 9/8 
Speeizl Offer. Cutter 8.6 boards 2tin. x lin.9 /9 

ELECTRONIQUES DEALER 600 PAGE CATALOGUE 10 /6. 
ORDERS BY POST TO 

G. F. MILWARD 
17 PEEL CLOSE, DRAYTON BASSETT, STAFFS. 

PLEASE INCLUDE POSTAGE COSTS 

For ooetomers In the Birmingham area, goods may be obtained from BOCK 
EXCHANGES, 231 ALUM BOCK ROAD, BIRMINGHAM 8. 
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IC1 
8}tF 

VR1 
100kfl 

-ve 12V 

base -1 

1 C2 
8pF 
VR2 

100kn 

R16 
470f1 

C5 
16NF 

C7 Tr 2 
50NF 

VR6 
500f1 C13 

1000 
}IF 

VR3 
10okf1 R7 i R8 R9 

56kf1 
I VA 101d1 22k11 

15k11 

IC4 R4 
8pF 
VR4 

100kf1 

1.2 kfl 
120kn 

Fig. 2: Complete circuit of the four - channel mixer /amplifier. Note: the two diodes may be made from old p -n -p germanium 
transistors, see the inset in the top -right corner for connections. 

will be negligible. The performance of this simple 
type of circuit can thus be seen to be "adequate ", 
so the basic principles of the amplifier circuitry 
can now be considered. 

The basic design requirements of the unit call 
for an amplifier with a very high degree of gain 
but with good stability and low distortion. Such an 
amplifier is, of necessity, rather complex; the basic 
principles of the amplifier are therefore best under- 
stood by first referring to the simplified circuit 
diagram shown in Fig. 1 d. Here, the input signal 
(from the mixer) is connected via Cl to the base 
of Trl, which is connected as a common emitter 
amplifier with its collector load split into two 
parts, R3 and R4. If the output from Trl collector 

To R5 Screened lead to VR5 

{-0/ 

Screened lead 
to VR5 slider 

were fed in the normal way to a following ampli- 
fier stage, the input impedance of this second stage 
would be effectively in parallel with Trl collector 
load and would thus reduce its effective value and 
hence lower the gain of Trl. In Fig. ld this problem 
is overcome by using emitter follower Tr2 as a 
buffer between Trl collector and the following 
stages, the amplified output from this "pair" being 
taken from Tr2 emitter. Since Tr2 has a high input 
impedance, Trl can be given a very high value of 
collector load, with consequent high overall gain. 

In practice, the maximum usable value of Trl 
collector load is dictated by the d.c. and tempera- 
ture stabilisation requirements of the circuit, and, 
in this particular application, the maximum usable 

Note:- holes marked A 
denote 6BA clearance 

mounting holes 

Tb Skt 5 

To 1 

suPPIY 
via Sia 

/ sr' 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

43/g 
17 18 19 20 21 22 23 24 25 26 27 28 29 

1 16 

Fig. 3: Constructional data for the Veroboard panel. Care must be taken not to short the individual copper strips when 
soldering -in components. 
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All holes 6BA dear 

(a) 

(b) 

value is set at about lOkn. It is possible to increase the 
effective value of the collector load without chang- 
ing its real or d.c: value; referring to Fig. Id, the 
signal at the emitter of Tr2 is of the same form and 
phase as the signal at Trl collector, but these two 
signals are effectively isolated from one another by 
the impedance transformation action of the emitter 
follower. In the diagram, Trl collector load is split 
into two parts, R3 and R4, and the signal appearing 
at Tr2 emitter is fed via C3 to the R3 -R4 junction. 
Thus, when an input signal is applied to Trl, 
similar a.c. signals appear at both ends of R3 and 
very little signal current flows in this resistor, which 
reacts as a high impedance, even though its resistive 
value is fairly low. In practice, the effective value 
of R3 may be increased to ten times its real value, 
giving consequent high gain. This technique of 
increasing the effective value of a resistance is 
known as "Bootstrapping ". 

The output signal at Tr2 emitter is direct 
coupled to the bases of Tr3 and Tr4, which are 
wired as a compound connected p-n-p/n-p-n emitter 
follower pair, giving unity voltage gain but a very 
low (virtually earth) output impedance, which is fed 
to the external speaker via C6. As in the case of 
Tr2, the Tr3 -Tr4 emitter followers give an output 
that is of the same phase and form as their input 
signal (from Tr2 emitter), but the two signals are 
effectively isolated from one another by impedance 
transformation; the output signal from Tr3 -Tr4 is 

138 

Fig. 4: Metal -work data. 
A' shows the main chas- 
sis; 'B' the front panel; and 
'C' the battery ho /der. Two 
battery holders are needed 

for this unit. 

therefore used to Bootstrap the R7 -R8 emitter load 
of Tr2, and to increase the effective input imped- 
ance of Tr2 and indirectly further increase the 
effective value of the collector bad of Trl. 

The input impedance of an emitter follower is 
given (approximately) as the emitter load, R L, times 
the ß of the transistor, so that, in Fig. Id, the 
effective value of the emitter load of Tr2 is dic- 
tated by the ßs of Tr3 and Tr4 and the impedance 
of the speaker. The effective value of Trl collector 
load is dictated by this value times the ß of Tr2. 
Since all impedance levels are interdependent 
throughout the circuit, the design automatically 
gives an optimum performance with whatever tran- 
sistors are used. 

The output transistors can be given a very high 
ß by replacing the two individual 'transistors by 
Darlington or Super -Alpha -Pair connected transis- 
tors, in which case the effective collector load of 
Trl becomes so high that, on the prototype, voltage 
gains of 500 to 1,000 times are obtained when using 
a 15d/ speaker. 

Note that direct coupling is used throughout the 
amplifier, and that the base -bias to Trl is obtained 
from the Tr3 -Tr4 output via R1, R2, R5, so that 
a d.c. negative feedback loop is set up which fully 
stabilises the working points of all transistors used 
in the circuit. Also note that all signals from Trl 
collector onwards are in anti -phase with the input 
signal, so that any stray feedback will be degenera- 
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PRACTICAL! 
VISUAL! 

EXC TNGI 

a new 4 -way method of mastering 

ELECTRONICS 
by doing and seeing .. . 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

READ and 
DRAW and 

UNDERSTAND 
CIRCUIT DIAGRAMS 

4 / CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK ... INCLUDING ... 

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

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

This new style course will enable anyone to really understand electronics by a modern, practical and visual method - 
no maths, and a minimum of theory -no previous knowledge required. It will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 

POST NOW 

FREE BROCHURE I 

or write if you prefer not to cut page I ADDRESS PLEASE PW6 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: we do not employ representatives 

NAME BLOCK CAPS 
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BARGAIN 

OPPORTUNITIES 

FROM 

EXCLUSIVE TAPE OFFER 
FREE LIBRARY WALLET WITH EVERY REEL 

'CIR -KIT' INSTANT CIRCUIT 
indispensable for constructor. Enables 
you to produce "printed circuits" 
quickly and cleanly. Kit No. 3, inc. 
baseboard processed copper strip and 
,heat as advertised. 15/ -. 
TYGAN FRET or Vynair speaker fabric, 
2 a 12in. 5 / -; 12 x 18in. 8/ -; 12 it 24ín. 

4/ -, etc. 
BONDACOUST Speaker Cabinet Acous- 
tic Wadding, approx. lin. thick, 181n. 
wide, any length cut, 2/3 ft. 8/- yd. 
EXPANDED ANODIZED METAL. 
Attractive gilt finish } a {in. diamond 

ash 4/6 sq. ft. Multiples of 610. cut. 
Max. size 4 a aft. 47/8 plus caer. 
ENAMELLED COPPER WIRE -2 oz. 
reels. 14 g. -20 g. 8 /-; 22 g -28 g. 8/8; 
00 g -34 g. 4/3; 36 g -38 g. 4/9; 39 g.- 
40 g. 6/ -, etc. 
TINNED COPPER WIRE -16 -22 g. 4/- 

VEROBOARD -AB standard sizes In- 
cluding 24 in. a 51n.8/8; 2f m. a 3ún.8 / -; 
,11 x bin. 6/2; 31 x 3f in. 3 /8; 31 a 17in. 
12/6. All accessories and tools in stock. 

OUR MAY LIST 

With each reel of this tepe by an 
Internationally famous manufac- 
turer we give you a beautifully 
made wallet strongly made in sim- 
ulated leather with space for a reel 
of tape each side. This is profes- 
sional quality full frequency tape 
with metalised leader/stop toils. 
These library wallets solve once 
and for all the problems of storing 
tapes efficiently and tidily. 

7" reel 1800' with walllleet 1 2/6 w with wallet 1 7/6 
with wallet. 22/6 P. & P. 1/6 per reel 

RESISTORS- Modern ratings, full range 10 ohms to 10 megohms, 
20 %4-} w. 31. each ditto 1 w. 6d. each., 2 w. bd. each; 10 %3-i w. 4d. each 
5% HI- Stab., }-} w. 6d. each (below 100 ohms and over 1 meg. W. each). 
1% High -stab, { w. 116 each (below 100 ohms 2/- each). 
WIREWOUND RESISTORS. 25 ohms to 10 K. 5 w. 1/3; 10 w. 1/6; 
15 w. 2/ -. 

CONDENSERS Silver Mica. All values 2 pF to 1,000 pF, 6d. each. 
Ditto ceramics, 9d. Tub. 450 v. T.C.C., etc. /001mFd to 01 lid. and 
1!350 v. 10d. 02 mF to 0 1 mF, 500 v. 1 /.. '25 T.C.C. 1/11. 5 T.C.C. 
1/9. CLOSE TOL. S /MICAS. 10% 5 pF-500 pF lid. 600 -5,000 pF 1/ -. 
1" 2 pF -100 pF 9d. 100 pF Ed. 100 pF, 500 pF, 11d. 575 pF 5,000 pF, 1/8. 

ALUMIN. CHASSIS. 18 g. Plain undrilled, folded 4 sides, 21n. deep, 
6 x 4in. 4/6d.; 8 s bin. 5/9; 10 x 7in., 6/9; 12 x 610. 7/6; 12 x Bin. 8/ -, etc. 

TAPE AMPLIFIER 
WITH 4 VALVES, FRONT £6.5.0 PANEL, WIRED & TESTED v 
OUTSTANDING T.R.S. VALVE -Absolutely complete, 
mains powered amplifier for B.B.R. T.D.2 Deck. Sup- 
plied wired and tested. Facilities Include mike /radio/ 
P.C. inputs, playback switching, superimpose, magic 
eye, tone and volume controls, 30 outlet and monitor- 
ing. With front panel and knobs. 56.5,0. (P. & P. 7/6) 
Contemporary styled 2 -tone cabinet a 
to take above. Bloc 14 a 134 a 7 4in. 9/ (P. P, 

7/6.) 
Detachable Ud. 

T.R.S. MULLARD STEREO 10 -10 
Valve amplifier by T.R.S. to exact Mullard ape, . 

Complete with pre -amp and o/p transformers tapped for 
I and 15 0. Bass, treble, volume, balance contc.l'. 
Outlet for H.T. and L.T. for tuner. Switching for mon, . 

stereo and speaker phasing. Shrouded pre -anq,- 
mplete with plugs, sockets, escutcheon, knob,. eta. 

£17.10.0 At present supplied wired out 
tested. 519.10.0. Kit ver -i.,, 

It'; 1' 10 -1 available very shortly. 

7 VALVE AM /FM RG CHASSIS 
A superbly powerful high performance instrument to 
the keenest enthusiasts. Provides tuning on lone, 
medium and F.M. wavebands. 3 wave -band L/M'FM 
Permeability tuning on F.M. Large clear dia. ANA '.. 
good neg. feedback. Magic eye. 3 w. output. A.t'. 
200 /250v. Circuit diagrams available. Aligned, 

(urr. and ins. 
teeb' l 

and ready for use , £.13.19.6 7(0). S.A.E. tiring. hill details. 

WE ARE APPOINTED STOCKISTS 

FOR ALL SINCLAIR AND PEAK 

SOUND PRODUCTS 

Is brimful of bargains and hard -to -find 
components. Send 3d stamp for free copy. 

TRS RADIO 
COMPONENT 
SPECIALISTS 

Established 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
Tel.: THO 2188. Hours 9 a.m. -6 p.m. 1 p.m. Wednesdays 
A few doors from Thornton Heath Stn. (S.R. Victoria sect /on.) 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS1E5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94. 
Set of 4 for 1819. DAF96, DF96, DK98, DL96, 4 for 24/6 

1A7G1' 716 
HEGT 7/8 
NSGT 7/9 
R5 5/6 
94 4/9 
85 8/9 
T4 219 
AS 7/- 

4 5/8 
384 4/9 
8V4 5/6 
174G 4/6 
V40 7/9 
YSOT 5/- 
Z40 7/- 
/30L2 9/8 
AL5 2/8 
ASH 816 
AQ5 4/9 
AT6 4/- 
BAB 4/8 
BEB 4/8 
BJ6 8/9 
BWO 7/8 
Fl 7/9 
F13 8/8 
F14 9/- 
F23 9/9 
K70 118 
K80 4/3 
K8GT 7/6 
L18 6/- 
V60 8/6 
V66T 6/6 
714 3/8 
X5GT 6/9 
156 10/9 
B7 7/- 
C5 9/8 
CB 8/0 
H7 5/6 
Y4 8/6 
10f:2 11/6 

101,1 9/9 
10P13 8/8 
12AT7 819 
12A176 4/9 
12AU7 419 
12AX7 4/9 
12118GT 7/9 
20F2 10/8 
20L1 
20P1 19%- 

- 

20P3 9/- 
20P4 18/8 
25U4GT11f8 
30015 10/6 
30C17 11/8 
80C19 10/8 
30F5 9/9 
3OFL1 10/9 
S0L15 11/- 
30L17 18/. 
30P4 11/6 
30P12 9/9 
30P19 11/8 
30PL1 16/9 
30PL7318/S 
30PL1418/9 

55W4 
T 

4%8 
35Z4OT 4/6 
86A2 5/9 
185BT lè0/- 
6063 12/6 
AZ31 9/- 
536 4/8 
B729 10/- 
DAC32 7/5 
DAF91 8/9 
DAF96 6/- 
DCC90 7/- 
DF33 7/9 
DF91 2/9 
DF96 6/- 
TITT77 41- 

DH81 12/8 
DH32 7/9 
DK91 5/6 
DK92 el- 
DK96 610 
DL33 8/9 
DL35 5/- 
DL92 4/9 
DL94 
DL98 B 
DY86 6/9 
DY87 9/9 
EABC80 8/- 
EAF42 8/. 
EB41 4/- 
EB91 2/8 
EBC33 7/- 
EBC41 8/- 
EBF80 8/- 
EBF89 Ng 
EC081' 8/9 
ECC82 4/0 
ECt:83 7/- 
ECC84 8/8 
E0085 616 
ECF80 7/6 

ECF86 9Ì 
ECH35 6/- 
ECH42 9/- 
ECH81 6/- 
ECH84 8/8 
ECL80 8/- 
ECL82 8/8 
ECL86 7/9 
EF39 3/9 
EF41 818 
EF80 4/9 
EF85 5/- 
EF86 8/8 
EF89 5/- 
F.F91 3/6 
FF92 3/3 

EF97 7/6 
EF183 6/6 
EF184 6/9 
EL33 6/6 
E1A1 8/6 
EL42 7/9 
EL84 4/9 
EL90 6/- 

EM80 6%9 
EM81 8/9 
EM84 6/8 
EM87 6/6 
EY51 6/8 
BEIM 6/- 
EZ40 6/8 
EZ41 6/6 
EZ80 4/6 
EZ81 418 
131Z32 91- 
HT61 6/6 
N18 6/6 
N78 14/9 
PC86 8/8 
PC88 8/6 
PC97 5/9 

POCH 616 
PCC89 9/9 
PCC189 8/6 
PCF80 6/8 
PCF82 e/- 
PCF86 8/3 
PCF80010/e 
PCF801 8/9 
PCF802 9/6 
PCF805 9/9 
PCF80611/6 
PCL82 8/9 
PCL83 8/S 
PCL84 7/- 
PCL85 8/8 
PC1.86 816 

PENA4 6/9 
PENB6C16/- 
PEN383 9/8 
PFL20018/8 
PL36 9/- 
PL81 6/9 
PI.82 6/6 
PIAS 6/- 

P1.600 18Ì8 
PX25 7/9 
PY31 8/8 
PY32 8/6 
PY33 8/6 
PY80 6/8 
PY81 6/8 
PY82 6/- 
PY83 5/9 
PY88 7/8 
PY800 6/9 
PY801 8/- 
R19 7/6 
R20 12/9 
U25 9/6 
U26 8/9 
U47 9/6 

U62 4/8 
U78 8/8 
U191 10/- 
U301 11/9 
U801 16/8 
UABC806/9 
UAF42 7/9 
IIBC41 we 
17BF80 8/- 
UBF89 5/9 
UBL21 9/- 
IIC92 6/6 
UCC84 7/9 
IICC85 8/8 
UCF80 818 
t'(;B21 912 

UCH42 8/I 
UCH8I 8/- 
UCL82 7/. 
UCL83 8/9 
UF41 8/- 
UF80 7/- 
UF89 6f9 
UL41 8/9 

UL84 8%- 
17E21 819 
UY41 6/6 
1TY85 419 
VP4B 11/- 
VP132121f- 
W77 3/8 
Z77 8/0 
Transistors 
AC107 10/- 
AC127 7/8 
AD140 15/6 
AF102 18/- 
AF115 6/- 
AF116 6/6 
AF117 61- 
AF118 12/6 

AF125 8/8 
AF128 81- 
A11127 8/- 
0022 11/- 
0025 916 
0028 819 
0044 418 
0045 818 
0071 8/8 
0072 419 
0076 6/9 
OM 816 
0081D 818 
0083 619 
OC82D 6/- 
(1(:170 a/_ 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 

ESSEX. CRE 7441 
Postage on 1 valve 9d. extra. On 2 valves or more, postage ed. per 
valve extra. Any Parcel 'neared against Damage in Transit 6d. extra. 
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BUILD YOUR CIRCUITS 

on 

VEROBOARD 
-the Universal Wiring Board - 
obtainable from your local Retailer 

Trade enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 ST. CHAD'S PLACE, GRAYS INN ROAD, LONDON, W.C.1 

Technical enquiries to: VERO ELECTRONICS LTD., 
Industrial Estate, Chandler's Ford, Hampshire 

DICTIONARY 
OF RADIO AND 
TELEVISION 
W. E. Pannett, A.M.I.E.E. 
This fully illustrated dictionary provides extended definitions of thousands 
of specialised words, terme, and abbreviations in use today in radio and 
television. Includes elementary terms and basic concepts, fundamental 
electrical and electronic terme; units, electronic devices, including valves and 
transistors; radio- telegraphy and radio- telephony; monochrome and colour 
television; sound and high fidelity reproduction; transmission lines wave - 
guides; communication satellites; aerials; transmitters, etc. 

380 pages, 220 line illustrations. 36s. 
frocs all booksellers or 38s. by post. 

NEWNES, Tower House, Southampton Street, W.C.2 
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live, rather than regenerative, and very good circuit 
stability is thus obtained. Having cleared up the 
main details of the circuit, the final version of the 
completed unit can now be considered. 

HOW THE CIRCUIT WORKS 
The full circuit diagram of the completed unit is 

shown in Fig. 2. Here, the four inputs are applied 
to the variable resistors, VR1 -VR4 via the co- 
axial sockets Skl-Sk4 and the blocking capacitors 
CI --C4, and the input currents are added in R5 via 
RI -R4. If the output of the mixer, taken from 
across R5, were fed directly to the input of a 
common emitter amplifier the comparatively high 
input capacitance of the transistor would be effec- 
tively in parallel with R5 and would result in an 
increase in attentuation at the higher frequencies. 
This is overcome by feeding the output of the 
mixer' to the base of emitter follower Trl, which has 
a very low input capacitance. 

The signal tapped off from the slider of VR5, 
the volume control, is fed, via C7, to the base of the 
common emitter amplifier, Tr2, which has its collec- 
tor load, R10 -R11, "Bootstrapped" from the 
emitter of Tr3 via C10. The amplified signal at the 
emitter of Tr3 is fed to the base of the p -n -p Dar- 
lington- connected emitter follower pair Tr4 /Tr7 and 
to the base of the similarly connected n -p -n pair, 
Tr5 /Tr6. Diodes D1 and D2, and VR6, in the 
emitter of Tr3, are used to apply a degree of 
temperature compensated base -bias to the output 
transistors and so minimise any cross -over distortion 
which might otherwise occur. The very low imped- 
ance output at the emitters of Tr6 /Tr7 is fed to the 
output socket, Sk5, and thence on to the external 
speaker, via C13. Bootstrapping is applied from 
Tr6 /Tr7 emitters to the R14 -R15 emitter loads of 
Tr3 via C12. Overall d.c. negative feedback is 
achieved via R8, R9, R19; decoupled via C11. 

A 12 volt battery supply is used, and an output 
power of well over 0.5 watt is available when feed- 
ing a 15Sí speaker. 

CONSTRUCTION 
For ease of construction, the major part of the 

circuitry is wired up on a small piece of Veroboard. 
Start construction by cutting the panel to size, as 
shown in Fig. 3a, and breaking the copper strips 
where indicated. Now drill the two small mounting 
holes, to clear 6BA screws, where shown, and cut 
back the copper around them to eliminate risk of 
short circuits when the panel is secured to the main 
chassis. 

Now solder all components, shorting links, and 
leads in position on the panel as shown in Fig. 3b. 
Note that all components, other than R7 and R13, 
are mounted vertically. Insulated sleeving should be 
used where there is any danger of short circuits 
occurring. Before attempting to fit VRI in place, 
reduce the width of the three mounting legs, with 
the aid of a small file, so that they fit easily in the 
holes in the Veroboard. Particular care should be 
taken to ensure that all electrolytic capacitors are 
connected with the polarities shown. Heat shunts 
should be used when soldering all semiconductors 
in place. 

(a) 

Fig. 5: a" shows the wiring details and 'b' cabinet details. 

If preferred, D1 and D2 can be made from any 
scrap p -n -p germanium transistors, providing that 
the base -emitter junctions are intact, by cutting off 
the collector leads and soldering the resulting 
"diode" in place as shown. 

When the assembly of the Veroboard panel is 
complete, double -check all wiring and make sure 
that no short circuits are occurring between the 
copper strips. If satisfactory, the circuit can now 
be given a functional check. Temporarily connect 
VR5 in place, set VR6 for minimum resistance, 
short the input to ground, and connect a 12 volt 
supply to the unit, taking care to monitor the supply 
current; the unit should draw about 8mA. Now 
connect a 1552 speaker to the output, and check 
that there is no appreciable increase in mean cur- 
rent. If satisfactory, an input can be connected from 
a tuner, etc., and a functional check carried out; 
VR6 should be adjusted to give negligible cross- 
over distortion consistent with a low no- signal mean 
current, which should work out at about 10 to 
12mA. 

If the performance of the circuit is satisfactory, 
it should be run at fairly high volume for a few 
minutes, to make sure there is no tendency to 
thermal runaway. If there is any tendency to run- 

141 

www.americanradiohistory.com

www.americanradiohistory.com


away, the two output transistors (Tr6 and Tr7) 
should be fitted with heat sinks. Once these tests 
have been completed, the rest of the unit can be 
constructed. 

Make up the main chassis, from light gauge 
aluminium, as shown in Fig. 4a, and cut and drill 
the front panel, from a medium gauge aluminium, 
as shown in Fig. 4b. If a battery supply is to be 
used, cut and drill and bend the two battery 
holders, from light gauge aluminium, as shown in 
Fig. 4c; the batteries are held in place by friction. 
Before assembling these components, carefully 
cover the outer face of the front panel with Fablon 
or a similar self- adhesive decorative plastic material; 
a material with a light wood -grained finish was 
used on the prototype. Cut away the surplus Fablon 
with a sharp knife. Now secure the five sockets, 
Skl to Sk5, and the five variable resistors, VR1 to 
VR5, in place on the front panel. Next, bolt the 
front panel to the main chassis, and wire up as 
shown in Fig. 5a. When wiring up is complete, 
secure the Veroboard panel to the main chassis by 
passing two 6BA screws through the Veroboard 
and the chassis, using the mounting holes provided, 
and interpose two small rubber grommets between 
the chassis and the panel to act as spacers /insula- 
tors. 

The main construction can now be completed 
by bolting the two battery holders in place. The 
two batteries should now be fitted in place and the 
unit given a final and complete functional check. 
The cabinet can now be made up, as shown in 
Fig. 5b. This is an easy assembly to make, the 
sides, top, base, and rear being simply curt from 
hardboard and screwed or nailed to four short 
lengths of wood which hold the unit in a box 
shape. When the cabinet has been assembled, 
smooth off all rough spots with a file or sand- 
paper, and then cover the complete job with Fablon 
or a similar self- adhesive decorative plastic. Finally 

* components list 
Resistors: 

All watt, 10% carbon, 
except where otherwise 
stated. 

R1 R4 120kû, 5% hi-stab 
R5 8.2k11 
R6 47kû 
R7 56kû 
R8 10kû 
R9 22kû 
R10 2.2k0 
R11 8.2k0 
R12 1kû 
R13 1kû 
R14 1.2k2 
.R15 1.2k0 
R16 4700 
R17 4700 
R18 4700 
R19 33kû 
VR1 -VR4 100k0 variable 
VR5 5kû variable with 

built -in on /off 
switch (S1) 

RV6 500û skeleton pre- 
set 

Capacitors: 
All sub-min. 15VW 

electrolytics 
Cl 8µF 
C2 8µF 
C3 8µF 
C4 8µF 
C5 16µF 
C6 16µF 
C7 50µF 
C8 160µF 
C9 16µF 
C10 16µF 
C11 50µF 
C12 160µF 
C13 1000µF 

Semiconductors: 
Tri 2G403 or NKT675 
Tr2 2G403 or NKT675 
Tr3 2G374 or NKT274 
Tr4 2G374 or NKT274 
Tr5 2N1304 or N KT713 
Tr6 2N1304or2N1306 
Tr7 2N1305or2N1307 
D1, D2 0A70 

(see text). 
Miscellaneous: 
Ski Sk5 = Coaxial sockets. B1 B2 =6 volt, type 
DT1 batteries. Veroboard, wire, sleeving, screened 
cable, nuts, screws, grommets, aluminium sheet, 
Fablon, etc. 15 ohm speaker. 

secure the mixer /amplifier chassis in place with the 
aid of four small wood screws passed through the 
holes in the corners of the front panel, then mark 
the front panel with transfers or pressure sensitive 
lettering. 

DUAL FUNCTION SIGNAL GENERATOR 
-continued from page 119 

in other types is the provision of an external socket 
to which the grid of the r.f. oscillator may be 
directly switched. Since the oscillator is of the two 
terminal type, oscillations may be set up in external 
coils without the use of tappings or separate feed- 
back coils. What is perhaps more important is that 

To 
gerwatcr 

C8 Sk3 
200pF 

To 
aerial 

To 
generator w-- Q 

400f2 

Fig. 5 (left): Layout of dummy aerial. 

Fig. 6 (top right): Circuit of dummy aerial. 

Fig. 7 (bottom right): Simplified dummy aerial. 
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oscillations may be set up in screened coils. Gener- 
ally the presence of a screening can precludes the 
use of the more conventional grid dip oscillator 
technique. The author has found this facility to be 
of particular value when the resonance frequency 
of an unknown i.f. coil is required. 

Let us suppose that an i.f. transformer in a 
receiver is suspect. The transformer is temporarily 
disconnected and one section connected via a short 
length of cable to the external socket of the gener- 
ator. After switching the generator to this external 
coil, the signal emitted by the generator is picked 
up on a receiver. Let us assume that the i.f. trans- 
former has a nominal resonant frequency of 
470kc /s. A receiver set to the medium waveband 
will give a response in the neighbourhood of 940kc /s 
(319m), which is the second harmonic of 470kc / s. 
Although no account has been taken of the inevit- 
able stray circuit capacitances, a response in this 
region is almost certain proof that at least one 
section of the transformer is functioning satisfac- 
torily. The remaining section may be tested simi- 
larly. In the foregoing example it has of course been 
assumed that the i.f. transformer has its own built -in 
tuning capacitors. Further valuable uses to which 
the generator may be applied are coil matching and 
capacitor testing, details of which are given in the 
October 1964 issue of PRACTICAL WIRELESS. 
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Fully 
Individually 

VALVES 
AC /HL 4/6 
ACP4 61- 
AC8PEN 5/- 
AL80 5/- 
ARES 8/- 
ARP12 2/6 
ARP24 8/6 
Aß8 5/- 

ATP41 8% 
ATP7 5/6 
AÚ7 55/- 
AZ31 91- 
116H 151- 

Bß68 10/- 
B84 8/- 
B8á 90/- 
B884 87/0 
B2134 18 /- 
BT19 85/- 
BT95 25/- 
BT45 150/- 

96/- 
COIL 21- 
0E23 10/6 

CV77 5/- 
CV102 1/- 
CV103 4/- 
CV4004 7/- 
CV4014 8/- 
CV4015 7/- 
0V402510/- 
á,N4049 6/- 
CY31 6/6 
Dl 1/8 
D41 6/- 
D61 6/- 
D77 3/8 
DA30 12/6 
DAF9) 6/- 
DD41 4/- 
DET5 eJ- 
DET20 2/- 
DET2516 /- 
DF73 5/- 
DF91 8/- 
DF92 3/- 
DF98 61- 
DK92 8/- 
1117(96 6/6 
D1.92 4/- 
DL93 4/- 
DL94 5/9 
DL96 7/- 
DL810 8/- 
DY88 7/6 
ROOF 28/- 
18880C 12/- 
E90CC 10 /- 
E92CC 7/- 

guaranteed 
packed 

Ill.`.uly! 7/- 
E181CO 7/- 
BMOC 8/- 
21148 2/6 
E1286 50 /- 
E1415 30 /- 
E1624 18/6 
FASO 1/- 

EABC80 5/9 
EAC91 8/6 
EAF42 8/- 
EB34 1/8 
EB91 3/- 

EBC91 8/8 
EBC81 6/- 
EBF80 0/0 
EBF83 7/6 
EBF89 6/9 
EBL31 20/- 

Eß3 12/8 
EC70 4/- 
EC90 2/- 
EC91 3/- 

ECC82 5/. 
ECC83 6/- 
ECC84 5/6 
ECC86 6/6 
ECC88 9/. 
ECC91 4/- 
ECC189 9/8 
ECF80 7/- 
ECF82 7/- 
R01142 9/- 
ECH81 6/- 
ECHOS 7/6 

EF183 6/6 
EF184 6/6 
EH90 7/6 
EHT1300 /- 
Eß32 8/9 
2L34 101- 
ELSE 5/- 
EL38 1718 

Eß42 8/- 
gß60 8/- 
Eß81 8/- 
EL84 4/8 
EL86 7/6 

EL96 6/- 
ELSBO 80/- 
EM80 6/- 
EM81 7/- 
EE84 6/8 
EN31 10/- 

Eá0120866/- 
EY51 6/6 
EY86 6/6 
EY91 8/- 

EZ41 6/6 
EZ80 5/8 
RZ81 4/6 
F /6057 6/- 
F /8061 5/- 
F /6083 4/- 
FW4 /5006/8 
FW4/8008 /8 
01/238029/- 
01/370K 

80/- 
G50 /20 51- 
01ó012M15/- 
0884 46/- 
GTE176M 

7/- 
áU60 25/- 
áZ32 10/- 
0Z34 10/- 
HK64 22/6 
HL2K 2/8 
HL23 6/- 
HL23DD6 /- 
11ß41 4/- 
HVR2 9/- 
K3A 60/- 
KT8C 22/- 
KT32 8/- 
KT44 5/9 
KT83 4/- 
KT88 16/- 
KT67 25/- 
KT71 6/- 
KT78 8/8 
KT88 22/- 

KTW63 5/- 
KTZ41 5/- 
KTZ63 9/- 
Mft100 9/- 
M8141 17 /- 
M61ß1 7/- 
M$4 5/- 
MHLD610 /- 
MLB 8/- 
N78 15/- 
NE17 7/- 
0A2 5/9 
OBI 6/- 
OB3 7/- 
GCS 6/- 
ODS 5/- 
OZ4A 5/- 
P21-I6 14/- 
pßg é,- 
R,97 

7/0 
PC900 12/- 
PCC84 5/6 
POC89 á0 /- 
p0'189 9/8 
PCF80 6/8 
PCF82 6/8 
pCF84 6/- 
pCF86 8/- 
PCF802 9/6 
PCF80511 - 
PCF80812 6 
PCI.81 9/- 
PCL83 7/- 
PCL83 8/8 
PC3.84 7/- FCL88 6/6 
PCL86 8/- 
PENIS 4/6 
FEN48 8/- 
PEN200A8 /- 
FFL20017/S 
PLI) 9/- 
PL38 16/- 
FL81 7/- 
PL82 6/6 
PL83 6/- 
FL84 6/6 
PL600 13/6 
PM24A 5/- 
PT16 181- 
PT2511 7/6 
PT2SM 7/6 
FX4 14/- 
PX25 12/6 
PY33 8/6 
FY00 5/6 
FY81 5/6 
FY82 5/6 
PY83 8/- 
PY800 8/- 
PY8O1 7/- 
P21 -35 9/- 
PZ1 -76 12/- 
QP21 6/- 
QM 0/- 
QF230 6/- 
QQVOS -10 

87/6 

QQVO6.40 
86/- 

Q 
4áA 3001- 

6/8 
0.8160/15 

10 /_ 
Q81202 8/- 
QV04 /7 8/2 
ß3 8/- 
RG1 /240A 

RG4/1260 

RK7S 6/- 
8L30 12/6 
8P2 8/6 
8P41 1/6 
spin 4/- 
ßp210 0/6 
BTV280/40 

8112150 / 
101" 

1311E1210/- 

IIBF89 6/6 
UBL21 
UCC85 9/6 
IICF80 9/6 
UCH81 8/- 
01'1181 6/- 
UCL82 8/- 
UCL83 9/- 
UF41 8/6 
UF89 6/- 
ULIl 7/6 
Uß84 5/6 
17II5 71" 
U119 8/8 
ÚY21 7/6 
IIY41 6/6 

V 120 4/- 
V1507 5/- 
V1924 20 /- 
VP23 3/- 
Vp133 9/- 

VR105/305/- 
VR1601305/- 
VU33A 4/- 

1F2 3/- 
1046T 6/. 
1L4 2/- 
1LÁ8 6/- 
1L11 4/- 
1ßH4 4/- 
1N21 8/6 
1N21B 4/- 
1N4I 4/- 
INTO 4/- 
1R4 5/. 

áB6 4/6 
1T4 8/_ 

áC28 71- 
2026A 3/- 
204 7/- 
2C45 22/6 
2046 80/- 
2C51 12/- 

2X2 3/- 
3A4 4/- 
3A /108A20 /- 

5V4á 8/- 
5340 816 
5Y3W 61- 
5Y3WGTB 

9/. 
5240 fl /8 
BABE 4/- 
6 .207 S/- 
6AG6 2/6 
6AG7 6/- 
6ÁH6 10 /- 
6&J7 2/- 
6AK6 5/- 
8ÁK7 8/- 
6AK8 5/9 
6AL5 8/- 

6AM6 2/6 
6AM) 4/- 
BAQS 7/- 
6AQ6W 9/- 
6A86 4/- 

6A870 15/- 
BATE 4/- 
6AU6 Q. 

6F6GT 6/9 
6F7G 4/- 
6F8 fl /- 
6F80 6/6 
6F12 4/- 
6N13 5/- 
6Pá4 b /.- 
6Fá2 9l- 
6F33 20 /- 
6G60 2/8 
61160T 1/9 
6H6M 116 
SHWA 10 /- 
8J6 6/- 
6T50 2/- 
6J6 3/6 

637G 5/- 
6J7M 8/- 
6K6GT 5/6 
6K70 2/- 
6K7GT 4/9 

61'ß0T 8% 
6%8M 6/8 
6K26 24/- 
6L50 6/- 
6LOGA 7/6 
BLBM 11/- 

Bß34 8/- 
6ßD20 5/9 
6N7 6/- 
6N70 5/9 

827 6/6 
86A7 7/- 
68A7GT 6/8 
69C7 7/- 
811G7GT 6/- 
6BFGT 5/8 
68H7 5/8 
68J7 6/- 
00J70 8/6 
6BK7GT 4/- 
60K7 5/6 
88ß70T tí10 
88N7 8/8 
88Q70T 6/- 
6887 2/- 
4V8G 5/- 
6VOGT 7/6 
6V6M 8/- 
8X4 3/8 
6 %50 6/- 
6Z50T 5/3 
6Y60 6/- 
6 -30L2 8/6 
6Z4 5/0 
7B7 7/6 
7C5 10 /- 
706 7/- 
7C7 6/- 
7H7 7/8 
7Q7 7/- 
787 18/- 
7V7 5/- 
7Y4 0/- 
7Z4 4/6 
8D2 2/6 

9D2 8/- 
10F 21- 
12A6 9/- 
12A8 8/8 
1áP14 15/- 
11Á117 5/- 
12ÁT6 6/- 
12ÁT7 4/- 
12AV6 516 
12AU7 5/- 
12AT7WA 

5/6 
12AX7 6/- 
12ÁY7 10 /- 
12BA6 6/- 
12ßE6 7/- 

12C8 7 3/_ 
12E1 17/8 
12116 2/- 
12J5GT 2/6 
12J7GT 6/6 

12K8M 10 /- 
120.70T 3/3 
128A7 7/- 
12807 4/8 
128G7 3/- 
128H7 3/- 

128K7 b/- 
1285770T 

5/9 
128117 5/- 

I2ß7 7/- 
1497 18/- 
1áD2 6/- 
19E2 15/- 
19G3 40/- 
1907 5/- 
19M1 6/- 
20P4 12/6 
2186 7/- 
26L6GT 5/- 
25Y5 8/- 
á624G B/6 
25Z6 7/6 
26Z6GT 8/6 
25D7 6/- 
30 5/- 
30016 10 /- 
30018 11 /- 
30F5 8/6 
30Fß1 10 /8 
30FL1219/- 
30FLI3 6/- 
30FL14 18/- 
30L15 15/- 
38L17 15 /- 
30P12 9/. 
30P19 18/- 
SOPL1 16/- 
SOPL1316 /- 
30PL14 15/- 
35LBGT 7/- 
315T 17/6 
35W4 5/- 
3523 10/- 
35Z4GT 6/- 

Co 

The valve 
a guarantee 

O 
with 

36Z5GT 6/- 
37 41- 
38 4/- 
21680 6/- 
64CD6027/8 
50L4GT 8/- 
63A 710 

68 ei- 
69 4_ 
76 5/8 
78 4- 
78 67 
80 518 

84 si- 
86 22 8/- 
88D 80/- 

210VPT 
7 -pin S/6 

22OPA 7/- 
220TH 4/- 

1á7A01 5/6 
310C 85/- 
360E 8/. 
387A 7/- 
368A 5/- 
888A8 50/- 
393A 27/6 
408C 80/- 
446A 8/- 
703A 80/- 
705A 10/- 
71óB 60/_ 
717A 8/- 
724A 15/- 
801 8/- 
803 22/6 
807 8/- 
808 8/- 
813 75/- 
815 86/- 
829B 50 /- 
830B 4/- 
832A 45/- 
843 5/- 
868A 14/- 
884 10/- 
954 4/7 
965 2/6 
956 2/- 
967 9/- 
958A 4/- 
1612 5/- 
1818 8/- 
1819 5/- 
1625 6/. 

1628 3/- 
1629 4/8 
2061 5/- 
4043C 851 - 
4083 81- 
4318C BO/. 

6728 7/- 
6060 6/- 
6064 7/- 
6085 ó/- 
6080 22/- 

7193 
245/- 

/9 
7475 8/- 
8013A 25/- 
8020 15/- 
9001 3/- 
9002 4/8 

9e0Ó4 8 6 
9006 2/6 

0.R. Tubes 
E45041$ß8/ 

- 
09J 75/- 
VCR97 40/- 
VCR51750 /- 
VCR617B 

55/- 
VCR617C 

60/- 
3p1' 45/- 
82G1 40/- 
6P01 80/- 
5FP7 12/6 
Phots Tubes 
23" ) 12 /6 

1A 62/6 
6097 550/ - 
SpediI 
Valves 
ACT'8 08 
0V1031 

23.10.0 
0V2839 120 
K301 64 
KRN2A 

28.10.0 
1B24 25/- 
2722 22.10.0 
2.754 28 
WL417A 

80/- 
3.7192/E 

287.10.0 
714AY 24 
726A 15 
726A 19 /- 

TRANSISTORS 
OC22 88/- OCR1M 5/- 

00201 
202 18/6 X'142 15/- 

0026 9/8 0082 10/- 00203 10 /6 X'166 20/- 
OC36 18/6 0C82DM 5/. OC204 17/6 XC156 22/8 
0044 5/- 0083 5/- 00206 22 /6 2N247 9/6 
OCA5 4/6 
OC71 4/8 OCR3B b/- AAZ12 8/- 2N5á2 47/8 
0072 5/- OC122 6/- ÁC128 7/6 2N585 10/6 
OC73 9/- 00170 6/- BCZ11 7/6 2N1090 80/6 
0081 5/- 00200 7/6 BY38 7/8 2N1091 29/- 

T41 15/6 
TDOX.20 

70/- 
TP22 5/. 
TP26 15/- 
TTI1 6/- 
TT15 85 /- 
TTR31 45/- 
TZ0520 4/- 
TZ20 16/- 
U81 18/- 
U12/4 8/- U12/4 

6/- 
1318 g/_ 
1126 18 /- 
U28 13 /- 
U27 8/- 
UN 4/8 
U191 11/6 
U801 17/- 
IIABC806 /- 
IIAF42 9/- 
78041 8/- 

UBF80 5/6 

VU39 6/- 
VX3208 5/- 
VX3256 4/- 
VX8122 5/- 
VX8124 5/- 
W21 5/- 
W11ß 10/- 
W119 8/- 
X86 7/6 
X76M 7/6 
X81M 16/- 

x118 
8/- 

X145 8/- 
YBS 5/- 
Y65 4/- 
Y66 8/- 
Z80011 201- 
MOM' 10/- 
2900T 121- 
1A3 8/- 
1A5GT 6/- 
1B22 30 /- 
1CÖGT 6/- 
1D8GT 6/- 
1E7G 7/6 

3A148J 55 /- 
3A /167 /M 

25/- 
387 5/- 
3B24 9/- 
3D8 4/- 
áE19 601- 
3Q4 6/- 
3Q1GT 7/- 
384 5/- 
3V4 5/9 

4027 35/- 
4D1 4/- 
5Á173G 5/- 
5.21740 6/- 
5B261M40/- 
5BI52M85/- 
5B /263M 

15/- 
582545440/- 
68255M 85/- 
SR4GY 9/. 
5T4 7/- 
50140 4/8 

80X4 8/- 
6B40 17 /- 
6B7 6/- 
6B8G 8/6 
6BA8 5/- 
6BA7 5/- 
óB26 6/6 
6BJ6 7/6 
6617 7/- 
6BQ7A 8/- 
6ßR7 9/- 
BBWS 7/- 
6BW7 10/- 
604 2/- 
8060 8/6 
6050T 8/- 
606 4/- 
8060 3/- 
OC80 3/- 
6016 4/6 
8/121 80 /- 
)CLB 9/- 
8CW4 12/- 
ODO 3/- 
6E5 6/- 

ECL80 6/- 
ECL82 6/S 
ECL83 10 /- 
ECL88 91- 
2F96 3/4 
BF37A 7/- 
EF40 8/- 
EFSO 2/8 
EF52 6/- 
EF53 4/6 
EF55 8/- 
EF71 7/6 
EF72 5/- 
EF73 5/- 
EF74 4/- 
EF80 5/- 
EF81 6/- 
EF86 4/6 
2F86 6/6 
EF89 5/- 
EF91 3/6 
EF92 2/- 
EF9b ti /- 

MANY OTHERS IN STOCK include Cathode 
Ray Tubes and Speedo! Vulves. U.K. Orders below 
81 P. & P. 1 / -; over £1, 2/ -; over £3, P. & P. free 
C.O.D. 3/6 extra. Overeeae Postage extra et coat. 

TELEPHONE HANDSET. Standard G.P.O. type; 
new 12/ -. P. 2 P. 2 /- 
A1/0 ELECTRONIC MULTIMETER TYPE CT 36. 
AC mains operated 105 -125v, & 195 -255v, 45-06 e /s. 
97 measurement ranges covering DC and AC cur- 
rent, voltage, resistance and power output. Accuracy 
on DC ranges ±2% FSD. Accuracy on AC ranges 
±3 %full FSD at 50 c /a. Ranges: DC volts 250mV- 
10,000V (10M ohms -110M ohms input resistance)DC 
current 10µA -25A. Ohms: 0-1.000M ohms. AC volts 
100mV -250V (with RF measuring head to 250Mc /s) AC 
current -10µA -25A. Power output-50p W 5W. Auto- 
matic movement protection against overload. Meter 
reverse, balanced measurement facilities. Complete 
with all accessories. Laboratory tested condition. 
£42.10.0. Carriage 151 -. 
MICOVAC VALVEVOLTMETER BY ELECT- 
RONIC INSTRUMENTS LTD. AC mains or battery 

voltages I 

AC and 
dlDC to vol Mc/s. fomh 24 from 1áM 

AC 

ohms. Meter reverse, balanced measurement facill- 
ties. £16. P. & P. 10/ , 
HAMMARLUNDSP600- JX RECEIVER. Dual con- 
version superhet. 540 kc/s to 54 Mcls In 6 bands. 
Stability 0.01% or better. In as new, laboratory tested 
condltion. Price on application. 
"S" Meter for N.R.O. Receivers, Brand new£2.10.0. 
Carriage paid U.K. 
CRYSTALS for H.R.O. In original National Union 
Housing, 251 - P. & P. 21 - 
VARIOMETER for No. 19 sets, 1716. P. & P. 3 / - 
INSET MICROPHONE for telephone handset 2/4. 
P. & P. 2/ -. 

SPARES FOR A.R.66D. RECEIVERS. Ask for your 
needs from our huge selection. 

conversion. Miniature valves. 8/ positions) to clllator 
selector, variable band with 100t -13kc built in call- 
brator, 4kc bandspread, valve metering and signal 
Indicator. Noise limiter, £40. Original P.S.U. £7.10.0. 
Carriage 20/- 

MOVING IRON METERS 
15 VAC 2 }" round panel .. .. .. 27/6 
500 VAC 21" round clip fix .. 25/- 

P. & P. all the above 3/- each 
MINIATURE METERS 
General Electric 11" round flush, clip mounted: 1mA 
DC, 2216; 25mA DC, 20/ -; 75mA DC, 151 -; 150mA DC, 
1s / -. p. 6 p. 3/ -. 
SUB MINIATURE "PENNY SIZE" METERS r round, flush, ring out mounted 500 mA FDS, Cali- 
orated 0-1 mA, 201 - P. & P. 3/ -. 
LABORATORY TYPE VOLTMETERS 
160V AC /DC 6" mirror Scale in wooden boxes, 9 }" x 

8} "x3} "with carrying handle, brand new, 32/ -. P. & P. 
3/ -. 
METERS, 41" x 41", 4" long mirror scale panel moue- 
ted, calibrated 0-1mA, 55/ -. P. 2 P. 3/ - 
32/44FT, AERIALS each consisting of ten 3ft., }In. 
dia. tubular screw -in sections. 14ft. (7 section) whip 
aerial with adaptor to fit the }In. rod, Insulated base, 
stay plate and stay assemblies, pegs. reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect, In canvas bag. £3.6.6. P. & P.10/6. 
A 
Rebuilt 

. RECEIVERS. Fully reconditioned, £55. 
Rebuilt model £85. Carriage paid U.K. 
MARCONI SIGNAL GENERATOR TYPE TF144G 
85 kc /s- 25Mc /s. Excellent laboratory tested condition 
with all necessary accessories, £45. P. A P. 15/-. 

BOONTON STANDARD SIGNAL GENERATOR 
MODEL 80. Frequency 2-400 Mc /s in six ranges. A.M., 

400 and 1.000 e /s. and external modulation. Provision 
for pulse modulation. Piston type attenuator, 0.1 pli- 
100mV. Separate meter for modulation level and carrier 
level. Precision flywheeling. 117v. AC input, M. 
Carriage 38/ -. 

RADIO FREQ.: THERMOCOUPLE METERS 
300mA Zr round panel .. .. .. 25/- 
350mÁ 2 round plug -In .. .. .. 111 
1 Amp 2 }" round proj. .. .. .. 17/6 
2.5 Amp 2" square panel .. .. .. 22/6 
3 Amp 2" square panel .. .. .. 2216 
5 Amp 2" square panel .. .. .. 22/6 

P. & P. 3/- each 
DC MOVING COIL METERS 
1010µA 2 }" round panel .. .. .. 25 /- 
100 -0.100µA 2 }" round panel .. .. .. 2S/- 
200µA 2 "round panel sealed Calibre-30 .. 2216 

pá750µÁ 2} round dplug-In .. .. .. 26/` 
0.1mA 1" round nut fix .. .. .. 22/6 
ImA 21" round clip fix, metal clad 27/0 
1 mA 2 1" round panel .. .. 30/- 
1mA 2" round panel sealed .. 27/6 
1mÁ 3 ¡" round panel ... .. 301 - 
5mA 2" round clip flx panel or pro), .. 17/- 
5-0-5mA 1 }" round panel .. .. .. 17/6 
75mA 2 }" plug in .. .. .. ., 14/- 
100mA 11"prof .. .. .. 17/6 
100mA 11" round panel .. .. .. 17/S 
100mÁ 2 1" square .. .. .. 16/- 
100mÁ 31" round panel .. .. .. 25/- 
2 Amp 21" round panel .. .. ,. 22/6 
5-0-5 Amp 2 }" round panel .. .. .. 25 /- 
8 Amp 2 }" round panel .. .. .. 25/- 
25 Amp 3}" round pro!. .. .. 2716 

20 VDC 2+ square panel .. .. .. 18 /- 

C 31" 
ound panel x .. .. .. 

25/- 
/ 

1.5K V with res 2" round panel . .. 27/6 
1500 V Electrostatic 2" round plug in .. 27/5 

P C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

SH Epherd's Bush 4946 

Open 9-5.30 p.m. except Thursday 9 1 p.m. PERSONAL CALLERS WELCOME I 
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FRE TO AMBITIOUS ENGINEERS 
-THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES is a 
highly informative 132 -page guide to the best 
paid engineering posts. It tells you how you can 
quickly prepare at home for a recognised en- 
gineering qualification and outlines a wonder- 
ful range of modern Home Study Courses in 
all branches of Engineering. This unique book 
also gives full details of the Practical Radio 
and Electronic Courses, administered by our 
Specialist Electronics Training Division -the 
B.I.E.T. School of Electronics, explains the 
benefits of our Appointments Dept. and shows 
you how to qualify for five years promotion 
in one year. 

SATISFACTION OR 
REFUND OF FEE 

Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are earning 
less than £30 a week, send for your copy of 
"ENGINEERING OPPORTUNITIES" today - 
FREE. 

Radio 

Television 

Electronics 

Electrical 

Mechanical 

Civil 

Production 

Automobile 

Aeronautical 

Plastics 

Building 

Draughtsmanship 

B. Sc. 

City 8. Guilds 

Gen. Cert. of 

Education 

etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

344B, Aldermaston Court, Aldermaston, Berks. 

PRCTIAL 
EQÚIPMÉNT 

Basic Practical and Theoretic 
Courses for beginners in 
Radio, T.V., Electronics, etc. 
A.M.I.E.R.E., City & Guilds 

Radio Amateur's Exam 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio & Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 

TOOLS! 

a-r« 

This specialist Electron- 
ics Division of B.I.E.T. 
NOW offers you a real 
laboratory training at 
home with practical 
equipment. Ask for 
details. 

POST COUPON NOW! 
Please send me your FREE 132 -page 
"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 3448 

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

Solve your c mmunlca- -- - tion problems with this 
new 4- Station Transistor Intercom (1 master and 
8 Suba), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
Subs to Master. Ideally suitable for Business. Sur- 
gery, Schools, Hospitals, Office and Home. Operates 
on one 9v battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. sad 
other accessories. P. 6 P.6/6. 

INTERCOM/BABYALARM 

Modernise business or home with this new two -way 
Portable Transistor Iuteroom. Consisting of Master 
and Sub. in strong plastic cabinets, with chromium 
stands. Designed as a two -way instant communica- 
tion system. Call /talk/listen from Master to Sub and 
Sub to Master. Operates on one 9v battery. 
Complete with 601t wire and battery. P. & P. 2/6. 

1anslst-rTELEPHONEAMPLIf/ER 

Our Price Only 

55/- 
Why not boost busines, efficiency with this incredible 
De -tune Telephone Amplifier. Take down long 
telephone messages or converse without holding the 
handset. Indispensable in office/home. On /off switch. 
Volume Control. Operates on one 9v battery. 
P. & P. 2/5. Battery 2/6 extra. 
Full price refunded If returned in 7 day.. 

WEST LONDON DIRECT SUPPLIES (PW8) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 
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AMATEUR RADIO 
G3NAP SPECIALISTS G3PQQ 

STOCKISTS 
Full range Lafayette Receivers, Partridge 
"Joystick" antennas and tuners. Eagle 
products. Electroniques manual and 
products. R.S.G.B. publications. 
Sommerkamp transmitters and receivers. 
Tokai transceivers (Amateur's licence 
required), Kw transmitters, receivers, etc. 
Contactor switchgear mobile equipment. 
Swan transceivers (Amateur's licence 
required), etc., etc. SAE Lists. 

SWANCO PRODUCTS LTD. 
247 HUMBER AVENUE 

COVENTRY 
Open all day Sat. Tel: COV. 22714 

Laboratory Components 
Resistors 
5W 10% High Stab. Class 1. Low Noise 5/- per Doz. 
Capacitors 
Min. Electrolytles, Ass or Single value e/- per Dos. 
Polystyrene sub -min. 25V. 10% Asa. e/- per Doz. 
Transistors 
BC108 5/9 each 
Matched Output Kit, OC81D +2 0081 7/6 per set 
Germanium, Ass, PNP, NPN, AF Types 10 /6 per Idas 
Germanium Low Leakage, RF Types 12/- per Idos. 
Type 1020, PNP, Germanium, AF, 50mW 8/- per Dos. 
Type 1021, PR P, Germanium, AF, 200mW 18 /e per Dos 
Type 1084, PNP, Low Leakage, RF. 

4mc /s Typ. 17/6 per Doz. 
0044, 0045, OC70, 0071, ACY22, OC81D 2/5 each 
Power Transistors 

(0026 7/61 (0025 8/6) (0C30 10/-) 
For complete lief of Laboratory Cornponrate rend .5..1. E. 
lo. 

LABORATORY EQUIPMENT (ELEC) 
38 Crawford St., London, W.1 

All goads C.W.O. and I'.l'. I 

1961 EDITION 

RADIO AMATEUR 

HANDBOOK 
40/- by ARRL Postage 4/- 

BUILDING YOUR AMATEUR RADIO 
NOVICE STATION, by H. S. Pyle. 28/ . 
Postage 1/ . 
CAR RADIO SERVICING MADE 
EASY, by W. Lemons. 24/ . Postage 1/ . 
RADIO VALVE DATA, 8th edition. 
Compiled by "WW" 9/6. Postage 1/ . 
WORLD RADIO TV HANDBOOK, 
1967. 32/ . Postage 1/. 
OUTLINE OF RADIO AND TELE- 
VISION, by J. P. Hawker. 30/ . Postage 
2/ . 
Inter GEC. TRANSISTOR MANUAL. 
18/ . Postage 2/ . 
BASIC THEORY Et APPLICATION OF 
TRANSISTORS. U.S. Dept Army. 10/ . 
Postage 1/. 
RAPID SERVICING OF TRANSISTOR 
EQUIPMENT, by G. J. King. 30/ . 
Postage 1 / . 
THE MODERN BOOK CO. 

BRITAIN'S LARGEST STOCKISTS 
of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 

Phone: PADdington 4185 
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Yle-liaT f bOOks 
HOW TO LISTEN TO THE WORLD 
Published by World Publications. 
184 pages. 81 x 5 1In. Price 26s. 

THIS is a new edition of a well established 
favourite. For those who have the previous 
edition there is little extra to be gained from 

purchasing this one. However, if you are a 
beginner and have had your appetite whetted by 
"PSE QSL" in the March PRACTICAL WIRELESS 
you will be helped considerably by this book. 

Every aspect of DXing is covered both in theory 
and practice, and there are separate chapters on 
listening to various continents. For those with 
specialised interests there are chapters on learning 
languages by radio, listening to satellites and tele- 
vision DXing. 

A good feature of the book is that every 
chapter is written by either a leading DXer or 
member of a short wave station's staff with the 
result that some good down -to -earth facts emerge. 
One slight disadvantage stems from this though in 
that inevitably there is a certain amount of over- 
lap between chapters. 

One disappointing feature is that the section How 
to write a report in Portuguese or Spanish is not 
in the latest edition. Even so a good buy for the 
beginner.-JMG. 

HANDBOOK OF APPLIED MATHEMATICS 
By E. E. Grazda, M. E. Jansson and W. R. Minrath. 
Published by D. Van Nostrand Co. Ltd., 46 Victoria Street, 

E London, S.W.1. 1,119 pages. Size 71 x 5 }In. Price 80s. 

THERE can be no doubt that the authors of 
this book have given value for money. In over 
a thousand pages they have covered a wide 

variety of fields. The problem is that if one 
recommends this book, to precisely whom can it 
fairly be offered. Starting with a general treatment 
of the various sections of mathematics the authors 
continue for the remaining 800 -odd pages with 
the application of mathematics to various pro- 
fessions. For example, separate chapters are devoted to- Plumbing, Carpentry and Building, Brickwork, 
Print Shop, Accounting just to mention a few. 
For the layman it's a bit high up. The table 
headed "Coefficients of Transmission (U) of Pitched 
Roofs" might well prove too much for a lay - 
handyman. On the other hand for the expert in a 
particular field, when he has read his chapter he 
will have another eight or nine hundred pages 
which are not applicable to his work. 

As a person interested in mathematics as a whole, 
I found this book extremely interesting, and for 
those whose interests are parallel it would be a 
very useful addition to the bookshelf. Perhaps a 
better title would be "Applied Mathematician's 
Delight ". -DLG. 

Books reviewed on this 
page are normally obtain - 
able through anyretail book- 
shop. In this instance, the 
information printed in heavy 
type should be quoted. 

NEWS FROM AROUND THE WORLD 1967 
Published by O. Lund Johansen Ltd. 

E 36 pages. 81 x 6 1In. Price 15s. 

ONE of the fascinations of owning a short 
wave receiver is that when a new world 
trouble spot appears one can listen to the 

news from the spot. Alternatively you can hear the 
news from the various power centres and compare. 
To do this you need to know quickly when the 
country concerned has a news broadcast in a lan- 
guage you can understand and this is where this 
publication from the World Radio TV Handbook 
stable comes in with its listings of news broad- 
casts by both country and language. 

For the DXer the book has a second use as an 
aid to the identification of stations. Whatever the 
language you can always tell the news broadcast. 
Reference to this book will show the stations 
transmitting news at the time concerned with the 
result that a process of elimination will enable the 
station to be identified. 

One word of warning; although the times of 
news broadcasts are unlikely to vary greatly 
during the currency of this book the frequencies 
will. So don't pay too much attention to the 
frequency listings given.-JMG. 

E ABC's OF ELECTRONIC TEST EQUIPMENT 
E By Donald A. Smith. Published by Fouisham -Sams Technical 
E Books. 96 pages. 81 X 51in. Hard covers. Price 165. 

TF you buy your instruments ready -made, a book 
on applications will appeal more than this slim 

volume. If you are a kit -building enthusiast, the 
information given by a reputable kit firm should be 
more than adequate for your needs. There is little 
here to augment it, despite a neat plug for Heathkit 
in the preface. To whom then, should this book 
appeal? Perhaps the best way to expound is to des- 
cribe its contents and leave readers to judge. 

Chapter 1, predictably, describes the meter move- 
ment. Chapter 2 explains the Volt- Ohm -Milli- 
ameter, and the following chapter the basic design 
of the valve voltmeter. There is no mention of the 
later types of transistor millivolter or high 
impedance meters and it seems obvious that this 
book has not been revised since the original publi- 
cation in 1963. Transistor testers receive a very per- 
functory treatment and valve testers are hastily 
skated over. 

Perhaps the greatest disappointment is Chapter 6, 
where a description of signal tracers does 
not include a single buildable circuit, nor any sen- 
sible details of the use of this very handy instru- 
ment. The chapter on oscilloscopes is longer, and 
more fundamental, but reveals very little practical 
circuitry and virtually no practical application. 
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new books-continued 
Vital specifications are hardly mentioned at all. 

Of all things to find in a purported instrument 
book, we find Battery Eliminators in Chapter 8. 

With modern regulated and transistorised power 
supply units, this chapter is something of an 
anachronism, just as the final chapter, on signal 
generators, has not reached the state of considering 
f.m. generators, wavemeters and other modern 
necessities. 

The author is an electronics development engin- 
eer in instrumentation and his aim has been to 
give those intending to service electronic equip- 
ment a `thorough understanding of test and meas- 
uring instruments'. It is a mystery why the 
publishers did not allow him the space to do so.- 
HWH. 

Catalogue Received 
G. W. Smith & Co. (Radio) Ltd., 3 -34 Lisle 

Street, London, W.C.2 have just published their first 
comprehensive Catalogue of Electronic Components 
and Equipments. It contains over 150 fully illustrated 
pages and lists items ranging from relays to table 
lamps and communications receivers to zener diodes 
and amateur equipment. 

The cost of the Catalogue is 5s. plus Is. postage, 
but discount coupons included in the Catalogue 
enable the cost to be retrieved with purchases. 

G. W. Smith carry the complete Lafayette range 
and are agents for Codar, Partridge Aerials, TW 
Electronics, Green, and Contactor Switchgear. They 
offer after -sales service and spares for all imported 
radio equipment shown in their Catalogue. 

KEYING THE TEN -FIVE TX 
-continued from page 103 

"C.W." and apply power to the transmitter. After 
a suitable warming up period has elapsed rotate 
the Function switch to "Net" whereupon the stabi- 
liser should glow. Check the current as monitored 
by the externally connected testmeter; this should 
be in the range of 15 -20mA. Check that VI is 

oscillating and that drive is available. 
Connect a dummy load to the transmitter aerial 

socket (Sk3) and rotate the Function switch to 
"Transmit ". Load up to approximately 8W. Check 
the current reading monitored by the external meter 
and compare it with the earlier reading; if the two 
readings differ adjust the value of R9 slightly in an 
attempt to make them equal each other. In the 
prototype this necessitated making R9= 4.7k1í. 

Later, the external meter may be removed and 
pin 7 of the 0A2 tube returned direct to chassis. 
The meter should then be set to read 0 -250V d.c. 
when a reading taken from between the R4 /Ry 
junction and chassis should be 150V at both the 
"Net" and "Transmit" positions of the transmitter 
Function switch. 

When these tests have been satisfactorily carried 
out the dummy load may be replaced with the 
station aerial and after adjusting the transmitter in 
the usual way a call may be put out in either c.w. 
or phone modes. It will then be found that the 10W 
maximum input available under phone conditions 
can be increased to approximately 15W of c.w. on 
"80" metres. 
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MAKE THIS 
TRANSFILTER 

PORTABLE 

FULL DETAILS IN NEXT MONTH'S ISSUE 

It's a 7- transistor receiver just right for the experimenter. 
Uses transfilters for the i.f. inter -stage couplings. 
Provides higher "Q ", greater selectivity and more 
efficient matching than conventional i.f. transformers. 

ALSO 
CLASS D WAVEMETER 

A popular ex -WD heterodyne wavemeter still obtainable 
at around £3. How it works, how it may be used and how 
to modify it for working from a 6V a.c. source or direct 
from a.c. mains. 

AUDIO A.G.C. UNIT 

How to construct a simple printed circuit in -line add -on 
unit to give automatic gain control facilities to existing 
P.A. systems, tape recorders, etc. Performance figures 
given. 
Plus another article in The Repairing Radio Sets series 
and other constructional features. 

PRACTICAL 
WIRELESS 

July issue -on sale June 9th 

RESERVE YOUR COPY NOW! 
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NEW BARGAINS 
MOVING COIL METER, 211n. flush mounting 
5 -0 -6mA centre zero. 25f- each. 
MOVING COIL METER. 2U11. flush mounting 
250 -0 -250 micro amps, centre zero. 89/6 each. 
60 OHM 50 WATT WIRE WOUND POT- METER, 
8/6 each. 
1 MEG MINIATURE. Pot -meter Morganite 
standard, tin. spindle 11- each. 9/- per dozen. 
1 MEG MINIATURE. Pot -meter Morganite pre-set 
ecrewdriver control. 9d each. 8/- per dozen. 
PRE -SET 100K by Welwyn with Intrkal bakellte 
knob. 1/- each. 9/- per dozen. 
100K POT -METER. Miniature type with double 
pole switch and standard lin. spindle, by 
Horganite. 2/- each. 18/- per dosen. 
26K POT -METER Standard size with double pole 
switch by Egan with full length VA. spindle 
8/- each. 36/- per dozen. 
BLANKETSTAT GLASS. Enclosed, normally closed 
circuit will open should blanket overheat. 4/6 ea. 
THERMAL RELAY. Can be used to delay the 
eupplyof HT while heaters warm up, or will enable 
16 amp. loads to be controlled by miniature 
switches or relays. Regular list price over £2 
price 7/6 each. 
SIEMENS HIGH SPEED RELAY. Twin 1000 ohm 
coils. Platinum points changeover contacts- 
Ex equipment, 8/6 each. 
ELECTROLYTIC CONDENSER. 50020F, 60 
working. 5/- each, 48/- per dozen. 
FOOTSWITCH. Two map- action switches In metal 
box with flex lead. Ideal to control tape- recorder, 
dark room lamp, etc., 18/8. plus 2/9 postage and 
insurance. 
TOGGLE SWITCH BARGAIN. 10 amp. 260 v. 
normal one hole fitting 8/9 each, or 30 /. per dozen. 
ELECTRIC LOCH. 24 v. coil, but rewindable to 
other voltages, 4/6 each. 
COMPRESSION TRIMMERS. Twin 100 pF. 1/- 
each. 9/- pee dosen. 
MINIATURE RELAY. American make. 630 ohm 
coil. 20/30 volt operation. 2 pole changeover. 
8/- each. 30 per dozen. 
PRECISION WHEATSTONE BRIDGE. Oppor- 
tunity to build cheaply. 100K wire wound pot. 
15 w. rating, only St -. 
SHEET PAXOLIN. Ideal for transistor projects. 12 
panels each Ile. x 8in. 6/ , 
81n. PM LOUDSPEAKERS. 3 ohm. 12 /6. 80 ohm, 
13/6. 
TRANSISTOR FERRITE SLAB AERIAL with 
medium and long wave coils, 7/6 each. 
SLIDE SWITCH. Bub miniature double pole 
changeover. 8/- each. 18/. per dozen. 
MAGSLIPS (Selma). American made transmitter 
and receiver. 87/6 each. poet 4/6 for any one or the 
pair. 
Van= Cleaner Flex. Nog- kinksble ribbed rubber, 
moat pliable but very tough.24 /86 Cores. Normally 
1/9 per yard, offered at 58 per 100 yard coil, post 
and insurance 8/8. 
Sub -Miniatore Silicon Diodes. General purpose type 
with gold -plated leads, 1/- each, 10/- per dozen. 

MINIATURE WAFER SWITCHES 
Number of Positions 

2 3 4 6 12 

1 pole 316 8/6 3/8 8/6 8/6 
3 pole 8/8 3/8 3/8 8/8 
3 pole 8/8 3/6 8/8 
4 pole 816 8/6 
Any 12 ewitchee ordered together 40 / -. 

SEMI- CONDUCTOR BARGAINS 
Type 

No. 
2141727 
2N1728 
2N1742 
2141747 
2NI748 
A0107 
A0127 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 
ACY22 
AF114 
AF116 
AF116 
AF1I7 
AF118 
AF139 
AF186 
AFZ12 
ASZ21 
B0107 
BY100 
BYZ13 
MAT100 

Price 
15 /- 
10/- 
25/- 

10/- 

- 

6/6 

5/6 

4/6 

8/6 

5,- 
10/- 
12/6 
17/6 

151- 

19/8 

7/8 

Type 
No. Peke 

MAT101 8/6 
MAT120 7/9 
MAT121 8/6 
OAb 6/- 
oA10 6/- 
0A47 8/- 
OA70 8/- 
0A79 816 

0A86 
OAR/ 
OA91 
oA200 
0A202 
0029 
0023 
0024 
0028 
0628 
0029 
0035 
0088 
0042 
0044 
0046 
0070 

26 
2/8 
2/6 
8/8 
4/8 

10/- 
17/8 
15/- 
7/8 

15/- 
17/6 
12 /8 
MN- 
6/6 

8/8 
4/- 

SILICON RECTIFIERS 
Tested and guaranteed 
760n1A. 100v. 1/8 

200v. 1/6 
400v.. 8/6 

SA 100v. 8/6 
200v. ó/- 
400v. 7/6 
600v. 9/8 

Type 
No. 

0071 
0072 
0076 
0076 
0077 
0078 
0078D 
0081 
0081D 
0082 
0083 
0084 
00139 
00140 
00170 
00171 
00200 
00201 
00202 
00203 
001.71 
ORP12 
ORP60 
8B078 
BB306 
SB251 

Price 
8/6 

6i- 

7/- 
6/- 

6/- 

6/- 

6/- 

12/6 
5/- 

9/- 
12(6 
13(6 
12 /8 
15/- 
8/6 

816 
8/6 

10 /- 

I Amp. 100v. ß/- 
200v. 4/- 
400v. 6/- 

10 Amp. 100v. 9/6 
200v. 1216 
400v. 14/6 

Sub -miniature glass encased -only approx tin. 
long wire ended. 

750mA 80v, 1/S 100v. 8/8 
200v. 4/6 

CASSETTE LOADED DICTATING MACHINE 
Battery operated and with all accessories. Really fantastic offer a British made 
£31 outfit for only £8.19.8 brilliantly 
designed for speed and efficiency- 
cassette takes normal spools drop. 
in and out for easy loading -all 
normal function- aceessorles in- clude: stethoscopic earpiece-crystal 
microphone has on /off switch -tele- 
phone plek -up -tape reference pad - 
DON'T MISS THIS UNREPEAT- 
ABLE OFFER -BEND TODAY 
26.19.6 plus 7/6 poet and insurance. 
Footswitch 18/8 extra. Spare Cassettes 
at 7/5 each, three for £1. 

NOUGHTS AND CROSSES MACHINE. Thle machine, described In Sept. '66, Is 
Impossible to beat and will provide endless fun at home and considerable 
attraction (and profit) at charity do 'e and fetes, etc. It employe 19 switches and 9 
bulbe and these and the other components nece.eary to make this are available. 
Price 24.10.0, poet and Insurance 3/6. 

DRILL CONTROLLER 

Electronically changes speed from approximately 
10 revs. to max. /null powerst all speeds by fingertip 
control. Kit includes all parts, case, everything 
and full instructions. 19/5 pine 2/6 poet and 
insurance. 

TWO NEW KITS 
Multi- purpose Audio Switch, 5 transistors and all other componente to 
make this ingenious unit described in last month's Issue -only 48 /6d. 
plus 2/9d. poet and ins. 

Analog Computer, all parts including centre zero galvonometer, pompon 
cursors, Bin. dials, to make the unit described 1n last month's Issue.Avalable 
at 89/6d., plus 2/9d. poet and ins. 

THIS MONTH'S SNIP 
An assortment of radio panel bulb., all made by the famous Philips 
company. Their coot If bought retail would exceed 80/ -. Offered as a parcel 
for 10 /- poet free. Parcel comprises 12 x 63V, SA; 6 z 12V, lA, 6 x 24V 
01A; 6 z 12V, 6A, 8 x 0.3V IA. All M.E.B. cap. 

F.M. TUNER 
of exceptional quality, giving really 
fantastic results with virtually no noise. 
Suitable for mains or battery operation. 
6 transistore- -three IF stages -double 
tuned discriminator. Complete, new, and 
built up all ready to werk on chassis. 
Size 0 z 4 z 21n. with tuning scale and 
slow motion drive. A 212.12.0 tuner for 
only 28.10.0. 

SOLID STATE IGNITION 
Big things are claimed of Electronic ignition systems and If you would like 
to try for yourself a circuit was described in 'Practical Electronics" 
(Sept., 1986). This requires a silicon controlled rectifier, four transistors 
and other componente available as a kit. Price 66.16.0, poet free. 

OZONE AIR CONDITIONER 
For removing amena and generally Improving 
oppressive atmosphere. In neat hammer finish box. 
Uses Philips ozone lamp and mains unit. Lamp 
easily replaceable. Only 88/8 plue 6/6 cart. and ins. 

MAIN TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifier.. 
Adjustable output 6v., 9v., 12 volts for up to 608 
IDA (class B working). Takes the place of any of the 
following batteries: PP1, PPS, PP4, PPS, PP7, 
PP9, and others. Kit comprises: mains tranaformer 
rectifier, smoothing and load resistor, 6,000 and 
600 mid. condensers. Zoner diode and Iustructlona. 
Real snip at only 14 /6, plus 8/6 postage. 

9 VOLT PRECISION MOTOR 
Intended for driving battery 
operated tape recordera and 
record players. Laminated, 6 
Pole armature with Brush Gear 
and rapid start switch. Nor- 
mally 25/-. Our Price 7/6. plue 
poet and Insurance 1/0. 
SIMPLE RECEIVER FOR LOW VOLTAGE. A 
TEF transistor set powered from the Sun or a 19 v. 
cell. Suitable for children or others who forget to 
switch off . 4 N.P.N. silicon transistor diode and all 
other componente neceaeary to build this ciroult 
described in 'Wireless World," Oct., are available 
as a kit . Price 19/6, plus 2/6 post and ins. 

PHOTO -ELECTRIC KIT 
All parte to make light operated switch /burglar 
elarmleomter, eta. Hit comprises printed circuit. 
Laminated Boarde and chemicals, Latching relay. 
Infra -red sensitive Photocell and Hood. 2 Tran- 
slators, cond., Terminal block. Plastic cerce. 
Essential data, circuits and P.C. chassis plans of 10 
photo. electric devices including auto -car parking 
light, modulated light alarm. Simple invisible ray 
ewitchcounter- -,tray fight alarm- warbling tone 
electronic alarm- projector lamp stabiliser, etc.; 
etc. Only 89/8. Ow 21-, poet and insurance. 

HI -FI SPEAKER BARGAIN 
121n. High fidelity 
loudspeaker. High 
flux permanent 
magnet type with 
either 3 or 15 ohm 
speech coil. Will 
handle up to 10 
watts. Brand new 
by famous maker. 
Price 29/6. With 
built -In tweeter 
30/ -. plus 3/0 post 
and insurance. 
Multi Purpose Neon Test Unit 
Robust, useful and instructive -teats ineulation- 
capaoity- continuity -resistor- volume control. 
-aleo acte as signal injector and L.T. fault finder 
-kit comprises neon indicator-4-way venter 
switch- ebordte tubee-reeistors- condensera -tee- 
minale, etc. with diagram only 9 /8, plus 2/- poet 
and Insurance. 

PP3 Eliminator -play your pocket 
radio from the maims! Save £e. Com- 
plete component kit comprises 4 
rectifiers -mains dropper resistances, 

moothing condenser and instructions. 
Only 8/5, plus I/. post. 

SNIPE RS CO PE 
Famous war -time 
"cat's eye" used 
for seeing in the 
dark this Is an 
infra -red image 
converter sel 
with silver 
caesium screen 
which lights up 
(like a cathode 
ray tube) when 
the electrons re- 

eased by the infra -red strike it. 
A golden opportunity for some interesting expert. 
,enta. 7/5 each, post 2/ -. Data will be supplied 

with cells, if requested. 

HALF PRICE OFFER 
G.E.C. 13A Switched Sockets 

Suitable for ring mains, etc. like the 
modem fused plug surface or sunk 
(Hugh) mounting type 4/9 each. 14/- de, 

12v. INVERTER 
Fully tranolstorieed for operating a 20 -watt 
fluorescent tube or other 20 -watt mains device. 
Bise Ott. long by 19 by lain. 25.10.0. Poet and 
insurance 

750mW TRANSISTOR 
AMPLIFIER 

4 transistors including two in push -pull 
input for crystal or magnetic microphone 
or plok -up- feed -back loops-sensitivity 
6 m /v. Price 19/S. Post and insurance 
2 /6. Speakers Sin. 18/6, 61n. 12/8, 
B x 41e. 14/6. 

NOW INSTANT START 

CIRCULAR FLUORESCENT 
Brings sunshine Into your home. 160 watts 

only light hut uses my 40 w. Beautiful 
fittings with glass, non-plastic centre, 

fluorescent tube and choke control. 
Made by Philips. Regular prise 24.16.0. 

Special budget price 89/6, plue 8/6 
c. and ins. Please state colon of glee. 
centre, white, pink, blue, red, black, 

yellow or cream. Also whether 
plug into lamp holder or ceiling mounting model. 80 watt model (normal 
Mart), 99/6. 10/- corr. a ins. 

WATERPROOF HEATING ELEMENT 
20 yards length 70W. Self- regulating tem- 
perature control 10 /- post tree. 

KETTLE ELEMENT 
Made by famous 
"Best" company, 
suitable for mod 
kettles. 13tH. dla. 
hole. 1500 watts. 
230/260 v. Normally 
80 /- each. Our Pries 
15/- each. 

Where postage Is not definitely stated as as 
extra then orders over 98 are post free. 
Below £8 add 2/9. Semi- conductors add 1/- 
poet. Over £1 poet free. 

ELECTRONICS (CROYDON) LIMITED 
(Dept. P. W.) 102 /3TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.) 

also at 266 LONDON ROAD, CROYDON, SURREY 
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compact, powerful 
SINCLAIR 

Size 3x1áx11in. 
Class B ultralinear output 
Input sensitivity -2mV into 2K 
ohms 

SINCLAIR 
MICRO -FM 

7 Transistor 
combined 
FM tuner - 
receiver 

Ready built, tested 
and guaranteed, 
with Z.12 manual of 
circuits 

89/6 
Frequency range -15- 50,000 
c/s E 1dB 

Ideal for use with a 12V car 
battery 

Can be used with 15, 71 and 
352 speakers. Two 3n speakers 
can be used in parallel 

Needs no 
aligning when 
built 

. I 
COMBINED 
12 WATT HI -FI 
AMPLIFIER AND 
PRE -AMP 

12 WATTS R.M.S. OUTPUT CONTINUOUS SINE WAVE 
(24 W. PEAK) 

15 WATTS MUSIC POWER (30 WATTS PEAK) 

The embodiment of power, efficiency and 
reliability, there has never been an 
amplifier to touch the 2.12 for adaptability 
and compactness. Nothing could be better 
than this fine amplifier for use with 
space -saving plinth- mounted motor and 
pick -up assemblies. Equally, the light 
weight of the Z.12 makes it the ideal 
guitar amplifier, particularly since it 
operates efficiently on any power supply 
between 6 and 20 V.D.C. The pre -amp of 
this 8- transistor masterpiece will accept 
the outputs of pick -up, radio and micro- 
phone, etc. Full details for matching, 
control and selector switching circuits 
are in the manual supplied with each unit. 
The Z.12 is now in use all over the world 
and is the accepted standard for all hi -fi 
needs. 

MORE Z.12 

USERS WRITE 

"I must compliment you 
on your after -sales ser- 
vice. It is a pleasure to 
buy a product today and 
get the help that I have 
received." 

E.E.W., Maidstone. 

"I find the results after 
exhaustive tests very 
satisfactory. I consider 
that the performance is 
slightly superior to my 
valve equipment parti- 
cularly as regards the 
reproduction of very low 
frequencies." 
H.A. (Consulting En- 
gineer), London, N6. 

SINCLAIR 

This unique, superbly engineered FM 

superhet is the only set in the world 
which can be used both as an FM 

tuner and an independent FM pocket 
receiver lust whenever you wish. 
Problems of alignment have been 

completely eliminated making the 
Micro -FM ready for use the moment 
you have built it. The pulse counting 
discriminator ensures best possible 
audio quality; sensitivity is such that 
the telescopic aerial included with the 
kit assures good reception in all but the 
very poorest reception areas. The 
Sinclair Micro -FM will give you all you 
want from a high quality FM unit. The 
case is elegantly styled in brushed and 
polished aluminium with spun alu- 
minium slow motion tuning dial. 
SIZE -less than 3 x 1f x ,in. 

7 Transistors, 2 
diodes. Low I.F. 
obviates use of 
relatively large com- 
ponents and elimin- 
ates need for align- 
ment after building. 
Set operates from a 

self- contained stan- 
dard 9v. battery. A 
guaranteed Sinclair 
design 
Complete kit inc. 
aerial, case earpiece 
and instructions 

£5.19.6 

FOR USE WITH TWO Z.12s OR OTHER 

* Full service facilities available to all 

Sinclair 
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THE SINCLAIR STEREO 25 has been designed specially 
to ensure the highest possible standards of reproduction 
when used with two 2.12s or any other first class stereo 
power amplifier. Best possible components are used in 
the construction of this superb unit, whilst its appearance 
reflects the professional elegance characteristic of all 
Sinclair designs. The front panel of the Stereo 25 is in 

solid brushed and polished aluminium with beautifully 
styled solid aluminium control knobs. Mounting the unit is 

simple, and power is conveniently obtainable from the 
Sinclair PZ.3 which can also be used to supply two 2.12s 
to make a complete stereo assembly. Hi -fi enthusiasts 
seeking the ultimate in domestic listening will find all 
they want from this combination of Sinclair units. 
With a Micro -FM for tuner, they will have an installation 
to compare favourably with anything costing from four 
to five times as much. 

SINCLAIR PZ.3 Transistorised 

7 "a9/ /6 A.C. mains power supply unit for 
two 2.12s with Stereo 25. 

Sinclair customers 

SIEREO 

25 

PRE -AMP AND 

CONTROL UNIT 

STEREO AMP 
Performance figures ob- 
tained using Stereo 25, 
two Z.12s and a PZ.3. 

INPUTS for P.U., 
Radio and Mic. 

U FREQUENCY RE- 
SPONSE (Mic. and 
Radio) -25 c/s to 30 
kc /s i 1dB extending 
to 100 tels 3dB. 
EQUALISATION 
Correct to within -t 
1dB on R1AA curve 
from 50 c/s to 20kc/s. 
CONTROLS Vol- 
ume, Treble, Bass, 
Volume, Input. 
SIZE -et x 2 ,,, t 2 }in. 
plus knobs. 

BUILT, TESTED AND 
GUARANTEED 

£9.19.6 

SINCLAIR RADIONICS LTD, 22 Newmarket Rd., CAMBRIDGE 
Telephone OCA3 -52996 
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4 x 1 

NEW 6 STAGE 
CIRCUITRY 

AMAZING POWER 
AND RANGE 

BANDSPREAD 

IN KIT FORM 
OR READY 
BUILT 

ACTUAL 
SIZE 

The most remarkable 
letter we have so far 
received 

P.O. Box 43, PAEKAKARIKI, 
New Zealand. 

27th February, 1967. 
Thank you very much for the new Micromatic which 
arrived safely by Airmail. Our 13- year -old son is highly 
delighted. On the first evening he logged several New 
Zealand stations. These included our one and only 
"pirate ", Radio Hauraki, stationed in the gulf of that name 
well over 400 miles north of here. 
His biggest surprise was when 2CY, Canberra (10Kw) 
identified itself. Australia is more than 1,200 miles away) 
I tested the receiver within half a mile of 2YA and 2ZB 
(just north of Wellington). Selectivity remained perfect 
Neither station swamped the other and the customary 
nul was evident when the ferrite aerial was end on to the 
transmitters. 
In the metal coach of an electric train, the receiver 
functioned normally aven under such noise producing 
conditions. 
You have produced a radio receiver which has no equal. 
Its design size and performance are such that even 
you will not easily evolve a successor. 

(Signed) Arnold S. Long 
The original of this and countless other letters which 
enthusiasts send us can always be seen at our Cambridge 
offices. 

SINCLAIR MICROMATIC 
THE SMALLEST SET IN THE WORLD 
This British -made six stage transistor receiver 
is a fully fledged radio with all the features 
essential to reliable listening. It is smaller 
than anything you have ever used before, yet 
it gives good choice of programmes anywhere, 
is selective, powerful, dependable. When, 
after two or three months or so, the two 
batteries need replacing, new ones are easily 
obtainable from radio shops, Boots Chemists, 
etc. Good listening works out to under a 
halfpenny an hour. Whether you buy the 

G uarantee 
Should you not be completely 
satisfied with your purchase when 
you receive it from us, your money 
will be refunded in full at once 
and without question. 

A SUPERB SPECIFICATION 

MICROMATIC in kit form or ready built, 
you will be the proud owner of a most elegantly 
styled set brimful of power and ready to keep 
you in touch with the world wherever you are - 
in modern town buildings, travelling, walking 
or anywhere else. The well prepared instruc- 
tions manual makes building an assured 
success, and as with all Sinclair products, 
the MICROMATIC is fully guaranteed built 
or in kit form. 

This is a 6 -stage receiver in which 3 special transistors are used 
in newly developed circuitry having two R.F. stages, a double 
diode detector and a powerful three stage A.F. amplifier, 
the output from which feeds into a specially matched high 
quality lightweight earpiece. The MICROMATIC has its own 
built -in ferrite rod aerial and uses vernier type tuning over the 
medium wave band. A.G.C. counteracts fading from distant 
stations. The beautifully styled case is faced with an artist 
designed aluminium front panel of outstanding elegance, 
with aluminium tuning dial to match. 

Complete kit 
In new "see -for- 
yourself" quick 
check pack, 
Instructions and 
solder 

Built, tested and 
guaranteed with 
ear piece and hafts. 

59/6 

79/6 
* Full service facilities available to all Sinclair customers 

USE TITIS ORDER, FORM FOR DELIVERY BY RETURN 
1 r 

L 

SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE 
Please send 

for which / enclose cash /cheque /money 
order value E s. d. 

NAME 

ADDRESS 

PW.6 
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NEW - ENLARGED - IMPROVED 

EXPERIMENTER'S 
PRINTED CIRCUIT KIT 
BUILD 36 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS 
with PARTS and TRANSISTORS from your SPARES BOX 

CONTENTS: (1) 2 Copper Laminate Boards 44" x 2 }', (2) 1 Board for Matchbox 
Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. (6) 

Etchant. (7) Cleanser /Degreaser. (8) 16 -page Booklet Printed Circuits for Ama- 
teurs. (9) 2 Miniature Radio Dials SW /MW /LW. Also free with each kit. (10) 

Essential Design Data, Circuits, Chassis Plans, etc. for building. 

36 TRANSISTORISED PROJECTS 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designe published 
for the first time, Including 6 new circuits. 

EXPERIMENTER'S 
PRINTED CIRCUIT KIT 

8/6 
Postage & Peck. 1/6 (UK) 

Commonwealth: 
SURFACE MAIL 2/- 

AIR MAIL 8/- 
Australie, New Zealand 
South Africa, Cenada 

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with 
Audio Amplifier. (5) Carrier Power Conversion Receiver. (6) Split -Load Neutral- 
ised Double Reflex. (7) Matchbox or Photocell Radio. (8) "TRIFLEXON" Triple 
Reflex with self-adjusting regeneration (Patent Pending). (9) Solar Battery 
Loudspeaker Radio. The smallest 3 designs yet offered to the Home Constructor 
anywhere in the World. 

3 SUBMINIATURE RADIO RECEIVERS 
Based on the "Triflexon" circuit. Let us know If you know of a smaller design 
published anywhere. (10) Postage Stamp Radio. Size only 1.62' x -95' x 25'. 
(11) Wristwatch Radio 1.15' x 80' x 55'. (12) Ring Radio 70' x 70' x 55'. (13) 

Bacteria- powered Radio. Runs on sugar or bread. (14) Radio Control Tone 
Receiver. (15) Transistor P/P Amplifier. (16) intercom. (17) 1 -valve Amplifier. 
(18) Reliable Burglar Alarm. (19) Light -Seeking Animal, Guided Missile. (20) 

Perpetual Motion Machine. (21) Metal Detector. (22) Transistor Tester. (23) 

Human Body Radiation Detector. (24) Men /Women Discriminator. (25) Signai 
Injector. (26) Pocket Transceiver (Licence required). (27) Constant Volume 
Intercom. (28) Remote Control of Models by induction. (29) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/ 
Wire -less Microphone. (32) Wire -less Door Bell. (33) Ultrasonic Switch/Alarm. 
(34) Seismic Car Alarm. (35) Quality Stereo Push -Pull Amplifier. (36) Light - 
Beam Telephone - "Photophone ". 

PHOTOELECTRIC KIT 
BUILD 12 EXCITING PHOTOELECTRIC DEVICES 

CONTENTS: 2 P.C. Chassie Boards, Chemicals, Etching Manual, Cadmium 
Sulphide Photocell, Latching Relay, 2 Transistors, Condenser, Resistors, 
Gain Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you 
need to build a Steady -Light Photo -Switch/Counter /Burglar Alarm, etc. (Project 
No. 1) which can be modified for modulated -light operation. 

4 PHOTOELECTRIC KIT 

PHOTOELECTRIC 
, nasr 

aLMT,P[ 

39/6 
Postage & Pack. 2/6 (UK) 

I 

Commonwealth: 

SURFACE MAIL 3/6 

AIR MAIL £10.0 

Australie, New Zealand, 
3. Africa, Canada á U.S.A. 

@$ 'Er,. Also Essential Data Circuits 
rr'Z' ? \ 'fi, and Pians for Building 

12 PHOTOELECTRIC PROJECTS. (1) Steady -Light Photo-Switch /Alarm. (2) 

Modulated -Light Alarm. (3) Long -Range St fly -light Alarm. (4) Relay -Less Alarm. 
(5) Warbling-Tone Alarm. (8) Closed -Loop Alarm. (7) Projector Lamp Stabi- 
liser. (8) Electronic Projector Modulator. (9) Mains Power Supply. (10) Car Park- 
ing Lamp Switch. (11) Automatic Headlamp Dipper. (12) Super -Sensitive Alarm. 

OPTICAL KIT Everything needed (except plywood) for building: 1, Invisible- 
Beam Projector and 1 Photocell Receiver (as Illustrated). 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks, Infra -red filter 
projector lamp holder, building plans, performance data, etc. Price19/S. Postage 
and Pack. 1/8 (UK). 

LONG RANGE OPTICAL KIT 29/6 p.p. 1/6 
Send e S.A.E. for full detallo, a brief description and Photographs of all Kits 

and all 50 Radio, Electronic and Photoelectric Projects. Assembled. 

Obtainable from your local supplier or direct from 

"EXPERIMENTAL ELECTRONIC KITS" 
Dep. YORK ELECTRICS, 333 York Rd., London S.W.11 
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SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 

A quality radio evallable as kit or ready -built. 
superb finish of the completed receiver give you 
commercial model. * All new parts. * 6 translators and diode. * 860mW * Ferrite rod serial. * Weymouth Radio printed 
position. and references printed on back of board. 
11 z 79 x 881n. * Vinyl covered in various column. 
base and treble response. * Full inetruction booklet, 
frequency 470 kc /e. * Lining up service U required. 
Write for list, B.A.E. COMPLETE KIT 
OB PULLI BUILT 56.7.6. Tar and Carr. Pot& 

; , r.```.;;;.( 
°,I 

g4g° y_r;= 
The sparkling performance and 
value equivalent to a 812.12.0 

output. * euperhet circuit 
cirouit board. * Component * Nicely styled wooden cabinet * 6 x 41n. speaker giving good 

21 -. Free with kit. * LL * Ali parte supplied separately. 
ONLY MA sV / P. s P. 61- 

STEREO- AMPLIFIER 2 x 4 WATT 
Valves ECC83, 2 x EL84, on printed circuit approx. 4 x 41e. Neg. feed back. Controls 
(vol. or tone) on separate panel, 68 x 21n. Separate power pack with rect., double 
wound mains trans., connection socket, etc. Supplied fully wired and tented with two 
O.P. transformera for 3-ohm speaker., only 55.10.0 (7/6 P. a P.). Two speakers, 91n., 
3 -ohm for 20 /- eacl, poet paid, it ordered with above Amp. 

TAPE AMPLIFIER FOR MAGNAVOX 
TAPE DECKS - 2 or 4 TRACK 

Chassie 123 x 51 s 41in. high. Plastic front panel"gold" finish -128 x 451e. 200 -250 
A.C. Record /Playback amp. switch; Oft/On-Tone; Vol /Mid; Vol /Gram; Mio. Input; 
Gram. Input; Monitor; Speaker Sockets. Valves 6Bß7; 12AX7; EM84; EL84; 6X4 
Separate power pack. Complete amp. and power pack, 58.17.6. (6/- P. P.). Resin 
covered cabinet (tan) 158 x 17 x 9 81n. high with sloping front for amp; complete 
with two tweeter speakers, and special adapting brackets for Magnavox Deck - 
85/- t61' carr.) 3 speed Magnavox 2 track tape deck 810.17.6; 4 -track 512.16.0. 

'Complete Recorders (with speed compensation) 2 -track 529; 4 -track 588 (cart. 25/ -). 
Worth 810 more on normal ratait prima. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mina. from Station and Buses) Aidseahot 22240 
CLOSED WEDNESDAY AFTERNOON 

CATALOGUE 9d. 

PRE -PAK SEMI- CONDUCTORS 
DAVIS & WHITWORTH LTD. 

BY 222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 
PHONE: SOUTHEND (0802) 46844 

No. PRICE TRANSISTORS PRICE 
Al. 6- S1Ucon reniflera BY100 type 201- AF114 4/- 
A2. 10- Relays, mixed types and voltages ... 20/- ÁF116 3/- 
AS. 20- Mixed, marked and tested trans 20 /- AF116 3/- 
A5. 8-Sil. rem. 100-400P1V, 0.5 -1A 20/- AÁ117 9/- 
.47. 1 -500 Mc /a epitaxlai mesa. PNP 2N700 20/- ÁF118 3/6 
A8. 6 --Bub. min. zeners, 3.6.15V, 400mW .. 20/- AF119 3/6 
A9. 1 -2N174 real power trace. 80V, 150W . 201 - AF178 10/- 
A13. 26- Assorted trans. and diode., all new... 201- BSY9SA 2/- 
A14. 4 -2N601 nitrons. germ. 30V 10Mc /a ... 20/- GET102 2/6 
Al5. 2 -Power Comp. Pair. AD161 /2 201- GET114 2/6 
Bl. 50- Unmarked, untested, trans., new ... 10 /- NKT218 2/6 
B2. 4 -Solar celle, loc. Book of Instructions . 101- 0022 5/- 
B3. 4-0A5 gold bonded, diodes Musard.... 101- 0028 10 /- 
B4. 20 -Germ. diodes, 60PIV, 40Mc /s 10/- 0026 l0 /- 
ß6. 7- Matchedset,OC44, 45/81D/81 + diode 10 /- OC26 fil - 
B6. 15-Red spot AF. trans. or white spot RF. 10/- 0028 51- 
B7. 2-60 watt power trans. 6Mc /. SEN.... 101- 0086 10 /- 
B8. 2 -Power trans. 0026/85 type 10/- 0041 2/6 
B9. 1 -Light sensitive cell, OBP12 type .... 91- 0C42 2/6 
B30. 10-60V tresse. germ. PNP, latest type .. 101- 0044 2/6 
B44. 1- Tunnel diode, AEY11, 1050 Mele.... ICI- 0040 218 
BSS. 7 -BA116 O.B. diodes T.V. video 101 - 0071 818 
7316. 8-Bi- directional trans. ASY66 101- 0072 2/8 
B20. 4- Assorted NPN tram., TO-5, TO -18 .. 10/- OC7S 5/- 
B21. 2-Sil. rem. 10 amp., 60- 100PIV 10/- 0081 2/6 
B82. 4-1 amp. rem. 200 /300 PIV 10 /- OC81D 2/6 
B33. 10 -Germ. diodes, assorted type. 101- 

OOC189 
41- 

8 
B34. 8-- Silicon diodes, assorted types 101- 0C140 ó/- 
B36. 2-2 saner diodes 14W., 7 and 10 volts . 10/- 00170 3/- 
B38. 10 -Gold bonded, diodes, assorted 101- OC171 4I- 
B42. 0- Switching trena. TH22C, STO 10/- 00200 5/- 
B47. 10 -811. atad. rem. unmarked, untested .. 10/- 00201 81- 

B48. 6 -2ener diodes, 6 volte, } watt 10/- 2O339Á 4/8 
C2. 1 -Ud jonction. 2N2160 or 2N2648 .... 181- 20417 2/6 
04. 2-RF power tram., 0022 and BUY11.. 161- 5E697 á/- 
D18. 1 -ORPeO type tight sensitive cell 91- 2N706 6/- 

* AU our semloonduotors bave e written guarantee * 
FIRST EVER LOGIC KITS. Learn for yourself how computers work, even make 
one for yoonelt. Foil instructions for a noughts and crosses machine, binary counters, 
timers, etc. L.I.6 gas. L.S. 10 gnu. No need to parchaee both kite, you mn start with 
L.2., which Incorporates L.1. DETAILS FREE. 

NO CONNECTION WITH ANY OTHER FIRM. MINIMUM ORDER 10/ -. CASH 
WITH ORDER PLEASE. For complete lista and substitution charte .end 1/- m 

FOR AIRMAIL stamps, add 1/- post and peaking. OVERSEAS ADD EXTRA 
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.. designed to teach students and for this purpose should prove 
very useful' Industrial Electronics 

MATHEMATICS for RADIO and 
ELECTRONICS TECHNICIANS 

0r.-in%. Fritz '3tyrgtudd 

Dr. -Ing. Fritz Bergtold 

This book begins with the 
most simple equations and 
basic methods of calculations 
and gradually works its way 
through the various branches 
of mathematcs which will be 
required by the radio and elec- 
tronics technicians. The mat- 
erial is presented in an easy 
step -by -step method. 

The subjects covered are 
involution, curves, arrange- 
ment, transformation and 
solution of equations, the slide 
rule, logarithms, the treatment 
of trigonometrical functions, 
Fourier and other series, dif- 
ferentiation and integration, 
polar co- ordinates and the 
Gaussian plane, vectors and 
calculation with complex 
values. 

This teaching book will prove 
invaluable to all engaged or 
embarking on a career in radio 
and electronic engineering. 

320 pages -266 figures, and 
numerous tables. 

50s. from all booksellers or by post 52s. 6d. from George Newnes 
Ltd., Tower House, Southampton Street, London W.C.2. 

NEWNES 
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Practical Wireless Classified Advertisements 
EDUCATIONAL 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

I.E.R.E., City & Guilds and R.T.E.B. exams. 
Specialised ICS home -study course will ensure 
success. For details of wide range of exam. and 
diploma courses in Radio, T.V. & Electronics, 
also new practical courses with kits, write to: 
ICS (Dept. 542), Parkgate Road, London 
S.W.11. 

BECOME 'Technically qualified' in your 
spare time, guaranteed diploma and exam. 
home-study courses in radio, T.V. servicing and 
maintenance. T.T.E.B., City and Guilds, etc: 
highly informative 120 -page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London, E.C.1. 

CITY & GUILDS (electrical, etc.) on 'Satis- 
faction or Refund of Fee' terms. Thousands 
of passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, T.V., automation, etc., send for 132 
page Handbook -FREE. B.I.E.T. (Dept. 
168K) Aldermaston Court, Aldermaston, 
Berks. 

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. Closed circuit TV, Numer- 
ical control & Computers. Also 
self -build kit courses -valve and 

transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS DEPT. 541 PARKGATE ROAD 
LONDON, S.W.11. 

SITUATIONS VACANT 

TV and Radio, City & Guilds, R.T.E.B., 
Cerfs., etc. on 'Satisfaction or Refund of Fee' 
terms. Thousands of passes. For full details of 
exams and home training Courses (including 
practical equipment) in all branches of Radio, 
TV Electronics, etc. write for 132 -page 
handbook - FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

RADIO & TV Exam. and Courses by 
Britain's forest Home -study School. Coaching 
for Brit.I.R.E., City & Guilds Amateur's 
Licence, R.T.E.B., P.M.G. Cert., etc. FREE 
brochure from BRITISH NATIONAL RADIO 
SCHOOL, Russel Street, Reading. 

TRAINEE & skilled Service Engineers required 
by a large company dealing in the sale and 
manufacture of electronic and mechanical 
office machines. If your hobby is electronics 
and you would like to increase your knowledge 
and gain practical experience in the servicing of 
Dictating Machines and other electronic office 
machines why not write to our Technical 
Manager, Mr. Huddart at OFFICE MACH- 
INERY LID., 17/23 Vale Royal, London, N.7 
or telephone NORTH 7381. 
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RATES: 1/6 per word (minimum 12 
words). Box No. 1/6 extra. 

Advertisements must be prepaid and 
addressed to Advertisement Man- 
ager, "Practical Wireless ", Tower 
House, Southampton St., London 

W. C.2. 

SITUATIONS VACANT 
(continued) 

ALDERMASTON COURT POSTAL TRAIN- 
ING for B.Sc. (Eng) Part 1., A.M.I.E.R.E., 
A.M.S.E., City & Guilds, G.C.E., etc. prepares 
you privately for high pay and security as 
Technician or Technologist. Thousands of 
passes. For details of Exams & Courses in all 
branches of Engineering, Building, Electronics, 
etc. (including latest information on C.Eng.), 
write for 132 -page handbook -FREE. Please 
state interest. BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, (Dept. 
169K), Aldermaston Court, Aldermaston, 
Berks. 

RADIO TECHNICIANS 
A number of suitably qualified candidates 
are required for permanent and pensionable 
employment (mostly in Cheltenham, but from 
time to time there are some vacancies in other 
parts of the UK, including London). There are 
also opportunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and have 
had practical Radio /Electronic workshop 
experience. Preference will be given to candi- 
dates who can offer "O" level GCE passes in 
English Language, Maths and /or Physics, or 
hold the City and Guilds Telecommunications 
Technician Intermediate Certificate or equiva- 
lent technical qualifications. 

Pay according to age, e.g. at 19 -0747, 
at 25 -£962 (highest age pay on entry) rising 
by four annual increments to £1,104. 

Prospects of promotion to grades in salary 
range £1,032 -£1,691. There are a few posts 
carrying higher salaries. 

Annual Leave allowance of 3 weeks 3 days 
rising to 4 weeks 2 days. Normal Civil 
Service sick leave regulations apply. 

Application forms available from: 

Recruitment Officer (RT), 
Government Communications 
Headquarters 
Oakley, Priors Road 
CHELTENHAM, Glos. 

METAL WORK 

METAL WORK: All types cabinets, chassis 
racks, etc., to your specifications. PHILPOTTS 
METAL WORKS LTD. Chapman Street, 
Loughborough. 

LIGHT precision turning, screw -cutting, milling 
etc. Send sample or drawing for quotation, 
J. K. MOLD, 7 Wyvern Road, Moreton, 
Wirral, Cheshire. Phone ARRowebrook 8913. 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
Maudling Bk., Preston. 

SERVICE SHEETS (75,000) 4/- each: please 
add loose 4d: stamp: callers welcome: always 
open. THOMAS BOWER 5 South Street, 
Oakenshaw, Bradford. 

SERVICE SHEETS for all makes, Radio, TV, 
Tape Recorders, 1925 -1967. Prices from 1 / -, 
Catalogue 6,000 models 2 /6d. Free fault- 
finding guide with all Sheets. Please send 
stamped addressed envelope with all orders/ 
enquiries, HAMILTON RADIO, Western 
Road, St. Leonards, Sussex. 

RADIO TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION. lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS 
4/- each, plus postage 

We have the largest display of Service 
Sheets for all makes and types of Radios 
and Televisions, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you require 
please complete the attached coupon 

Name: 

Address: 

To: S.P. DISTRIBUTORS 
35/36 Great Marlborough Street, 

London, W,1 

Please supply Service Sheets for the following 

Make: 

Model No. Radio /TV 

Make: 

Model No. Radio /TV 

Make: 

Model No. Radio /TV 

I require the new 1967 List of Service 
Sheets at 1/6 each plus postage. 

(please delete items not applicable) 

I enclose remittance of 
(which includes postage) 

MAIL ORDERS ONLY (June) PW 

SOUND RECORDINGS 

A UNIQUE TAPE BUY! Top brand lin. 
2,400ft. 25/ -; 51in.. 1,200ft. 15/ -, P. and P. 
1 at 2 / -, 2 at 2/9, 3 -6 at 3/6. Bargains in all 
sizes. S.A.E. for list. E. C. KINGSLEY AND 
CO. LTD., 93 Tottenham Court Road, 
London W.I. EUSton 6500. 

TAPE RECORDERS, TAPES, Etc. 

TAPES TO DISC -using finest professional 
equipment 45 rpm -18 / -. S.A.E. leaflet. 
DEROY, High Bank, Hawk Street, Carnforth, 
Lancs. 
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mewls SO Pt $Ms 0vONIU- AVE VOWAA' 
&Etf SWAM AEROSOL WAY - 
Get these AIR DRYING GREY HAMMER 
on BLACK WRINKLE (CRACKLE)naidhr, 

FOR SALE 

MORSE EASY 
FACT NOT FICTION. If you start right you will 
bereading amateur and commercial Morse within 
a month. 
Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code 
RHYTHM without translating. You can't help it 
it's as easy as learning a tune. 18 w.p.m. in 4 
weeks guaranteed. 

For full explanatory booklet enclose 8d. in 
stamps to: G3CHSIP. 
45 GREEN LANE, PURLEY, SC ItItEY 

S.T,D. 01-660.2896 

MINIFLUX 4 -Track stereophonic /mono- 
phonic record /playback heads. List 
Price 6 gns. -Special Offer 55/- each. 
MINIFLUX 4 -Track stereophonic/ 
monophonic Ferrite Erase Heads. List 
Price £3.10.0. -Special Offer 32/6 each, 
or supplied together (one of each) at 
£3.17.6. SKN4 4 -track stereophonic 
record /play heads for Transistor Circuits 
at 55/- each. Also available 4 -track and 
full -track monophonic Ferrite Erase 
Heads. All heads complete with technical 
specifications. Send S.A.E. for details. 
LEE ELECTRONICS, 400 Edgware Rd., 
Paddington 5521. 

ANALOGUE COMPUTER 
Just think ... with this desk -top Mini - 
Analog Computer you can multiply and 
divide, take square roots or powers, and do 
log operations- simply by turning the dials 
and keeping your eye on the null meter. 
(And all this from a 14. volt cell!) The 
Instruction Manual covers MAC -I's 
applications in electronics and physics, 
engineering and trigonometry. 

Complete in kit form, MAC -1 is 3 gns- 
or £3 13e 6d built and ready for use. (For 
either please add 4s 6d carriage.) 

You would probably like more infor- 
mation: just send a 4d stamp to: 

I -COR SYSTEMS (File PW3) 
18 Stamford Hill, London, N.16 

TRANSISTORS 

SPECIAL OFFER 

1 watt S.T.C. 300 mc/s N.P.N. 
Silicon Planar Transistors, limited 
stocks £1 for 6. 

WITH DATA 

3/- each. 0C44, 0C45, OC70, 
0071, 0081, 0081 D, 0C200, 
G ET16, G ET20. 

4/- each. AF114, AF115, AF116, 
AF117, 0C170, 0C171. 

5/- each. 0C139, 0C140, GET7, 
GETS, GET9, XC141, BY100, 
0A211. 

BSY27 7/6 each 0C20 10/- each 

ZENER DIODES 
All volts between 3.9v. and 26v. 
Qw 3/6 each, 1.5w 5/- each, 
7w 6/- each. 

Send 6d. for full lists: - 
inc., S.C.R., Zeners. 

CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE 
(continued) 

COMPONENTS AT GIVE -AWAY PRICES: 
92 Assorted resistors, condensers, valve holders, 
diodes, electrolytics, droppers, coils, pre -sets 
and plugs etc., etc., all brand new stock 10/- lot. 
DIAMOND (MAIL ORDER) PRODUCTS, 
204a FROGHALL LANE, HULL, EAST 
YORKSHIRE. 

HAMMERITE 
HAMMER PATTERN 
BRUSH PAINT FOR 
PANELS, METALWORK 

3/8 TIN JUST BRUSH ON 
WITHSTANDS 150 C. OIL, WATER ETC. 

2) oz. tine ,.,. 3/8 1, gallon 35 / -e 

1 pint 7/8 i gallon 58 / -e 
1 pint 16/- ( sent by road) 
Carriage: Orders up to 5/ -, 9d.; up to 10 / -, 119; 
over 10 / -, 3/.. Colours: blue, silver, biselo or bronze. 
Return of post service, Monday to Friday. 

From your component shop or direct from the 
manufacturer: 

FINNIGAN SPECIALITY PAINTS (PW) 
Mickley Square, StocksSeld, Northumberland. 

Tel. 8tockefleld 2280. 

d'ar, cary at " a"ru'e "gal. once 

E{ {shell 01.0, Weinkle (Crackle) all at l niai 
Is /II, c rifle naid, o r Path - 

button tell can. Also ó12 het[ a0d w 
resistant Black Mau finish (12 assn self -aPreY tan 

11 a aid. s,.,.,, 
trigger 

han Ì can Plut optional transferable 
ri: a.IFsellelealueinsear sel ls, Tea 

ÓC , a aiaura P , r 

aka evadable. 

Please enc lot 'cheque or P.O. for total amount to 

0 lnl 8eroroh 
net de: 

Prime 
hromate 

Clear Lac, ,er. 

i. T. rei, 
caid 

and Metallic 
Pinitnes. 

YUKAN, Dept. 
M7a EDGWARE ROAD, 

LONDON, W.2. 
Open all day Saturday. Closed Thor,. afternoon: 

Dept. PW /6 

WANTED 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

VALVES WANTED, brand new popular 
types boxed. DURHAM SUPPLIES (C), 
175 Durham Road, Bradford 8, Yorkshire. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

DAMAGED AVO METERS wanted. Models 
7 and 8. Any condition. Any quantity. Send 
for packing instructions. HUGGETTS LTD., 
2-4 Pawson's Road, West Croydon. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

RECEIVERS & COMPONENTS 

PROFESSIONAL ELECTRONIC 
COMPONENTS 

Send now S.A.E. for our first of many mail 
order lists which includes bargain offer in 
high quality hi -stab res. Don't miss 
getting on our mailing list nowt 

VAN -BEK ELECTRONICS 
12 Market St., Altrincham, Cheshire 

BARGAINS! BARGAINS! 

Ex. Government Equipment 

HRO'S, AR88's, 19 Sets and equip- 
ment, 31 Sets, B44's. 88, 38 and 18 

Sets and miscellaneous Surplus 
Equipment. 

A.J.THOMPSON (Dept. P.W.) 

Eiling Lodge, Codicote, Hitchin, 
Herts. 

Tel.: Codicote 242 

SEMICONDUCTOR SPECIAL 

AF139 12/6d., AF239 13/6d. Silicon Diodes 
3/6d. per doz. Surplus BYIOOs 3/6d., 8 for £1. 
Surplus 2N706s 2 /-d., 17/6d. doz. 5 Assorted 
5 and l0A Thyristors £1. Post paid from 
J. C. WOODWARD, 94 Great Brickkiln Street, 

Wolverhampton, Staffs. 

TRANSISTORS SILICON PLANAR. AF & 

RF 2N706 to 100 Mc /s 3/ -. 2N708, 400 Mc /s 

gain 6db at 100 Mc /s, 4/ -. 2N2369, 650 Mc /s gain 

7.5db at 100 Mc /s, 5/6. Diode SDIO. Forward 

I 115 M/A PIV 30v. 3/ -. R. A. IMPORT CO., 

125 Balfour Road, Ilford. Data and Postage. 

1/-. 

TRANSMITTERS 
Receivers, VHF, Wireless Intercom, 
Meters, Valves, Oscillators, UHF, Tuners, 
Transistors, Kits, Tools, Transformers, 
Transceivers, Switches, Test Sets, Tele- 
phones, Telescopic Aerials, Coils, Relays, 
Rectifiers, Microphones, Amplifiers, 
Speakers, Hi -Fi, Cables, Head Sets, 
Capacitors, Crystals, Filters, Registers, 
Plugs, Potentiometers, Mobile Trans- 
mitters, Morse Keys, Pick Ups, Chokes, 
Fire Alarms, FM Batteries, Communica- 
tion Receivers, Compass, Antennas, 
Rotators, Aerials, Modules and lamps. 

Send for free booklet and catalogue. 
Stamp please 

P. J. PLOWMAN 
Electronics Dealer 

North Bradley House, Church Lane, 
North Bradley, Trowbridge, Wilts. 

Tel. 5306 
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RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS, UNMARKED, UNTESTED, 
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. 

TRANSMITTING VALVES, 813 or 4BI3. 
also 811 -G.B., 3 Guildford Close, West 
Worthing, Sussex. Worthing 6151. 

BRAND NEW 
TELEVISION TUBES! 

2 YEAR GUARANTEE. VAST RANGE 
lr £3; 14' £4 (not CRM141) 

IT £5.15.6; 19' £6.17.6 etc. etc. 
Carriage 12/- 

Also British valves, lists free! 
PHILIP H. BEARMAN, 6 Potters Road, 
New Barnet, Herts. Bar 1934/7873. 

JOHN'S RADIO (Dept. B) 
OLD CO -OP, WHITEHALL ROAD 

DRIGHLINOTON, BRADFORD 

FAMOUS ARMY SHORT -WAVE TRANSRECEIVER 
MK. ID 

This e t is made up of 3 separate unite: (I) a two 
valve amplifier using a 6V6 output valve; (2) (some 
only, not built In the very latest modele) a V.H.F. 
tranareceiver covering 229 -241 Mc /s using 4 valves; 
(3) the main shortwave transmitter /receiver covering, 
in two switched bands, just below 2 Me /e-44 Mc /s, 
and 44 Mete -8 Mc /e (approx. 160 -37.5 metres) 
tieing 9 valves. For R.T., C.W. and M.C.W. The 
receiver is superheterodyne having 1 R.F. stage, 
frequency changer, two I.F. (465 Kc /s) efgnal 
detector, A.V.C. and output stage . A B.F.O. included 
for O.W. or single side -band reception. T.X. output 
valve 807, other valves octal bases. Many extras, e.g. 
netting switch, quick flick dial settings, squelch etc. 
Power requirements LT 12 volts, HT receiver 276 
volts D.C.. HT transmitter 500 volts D.C., size 
approx. 174 z 71 x llins. Every set supplied in 
new or as new condition in carton with book in- 
cluding circuits, only 14.10.0d., or Grade 2 slightly 
used 50/- carriage both 15/ -. 
A FULL KIT of brand new attachments for this 
set including all connectors, control box, headphones 
and mike, aerial tuning melt, co -axial lead etc. at 
only 45/- carriage 6/ -. 12 VOLT D.C. power unit 
with all connectors to set and battery, 80 /- carriage 
5 / -. WE MAKE A MAINS 200/250 VOLT POWER 
UNIT in louvred metal case to plug direct into set 
power socket to run (1) receiver, 70/- post 5 / -. 
(2) TX and RX, 56.10.0 post 7/6d. A charge of 10/- 
to unpack and test the receiver of these sets Is made 
only it requested. 

WALKIE- TALKIE NH IH & CRYSTAL 
CALIBRATOR No. 9 

This set is housed in a waterproofdiecaet aluminium 
case made by Murphy Radio for the Govt. having 
only reliability and quality in mind. Range 7.3 -9 
Mc /s, also on side of set is crystal calibrator No. 9 
which gives pipe on marks provided on the Tuning 
dial. Bet uses a total of 5 valves power required 
L.T. 4 volts D.C., H.T. 100 -175 volts D.C. Sete 
supplied in NEW or as new condition, boxed, 
only 50 / -. Carriage 101 -. 
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RECEIVERS & COMPONENTS 
(continued) 

STELLA NINE RANGE CASES In Grey or 
Black Stelvetlte Removable Back /Rubber 
Feet. All fitted with aluminium chassis. Cash 
refund if not suitable in any way: 

4- Channel Audio Mixer. 7- x 3t' x 2', 10 /3. 
3.5 Mc /s Phone Transmitter. 8' x 6' x 4', 18 /8. 
Transistor Tester. 6' x 3' x 2', 8/6. 
P. 
14A. /6. 

Pre -amplifier as Type D. 8t' x 3 i' x 3t' 

Signal Generator Test Gear No. 2. 9' a 6' x 
22/-. 
Mighty Light. 81' x 31' x 3t'. 15/8. 
Model Train Controller. 8i' x 5' x 3', 17 /8. 
Linear Scale Cap Meter. Bi' x 54' x 4', 18/6. 
The Explorer. SI' x 44' x 21', 11/6. 

Other sizes in stock. S.A.E. 

P.O. UNIT I x 8 

Each unit contains: 
6-12 way Miniature Sockets. 
2-12 way Miniature Plugs c/w Screen Lead. 
1-6 way Miniature Socket. 
1 -2µF Condenser 250v. DC.W. 
1 -1µF Condenser 250v. DC.W. 1- Induction Coil P.O. No. 3/16. 1- Retardation Coil 400r. 1- Selenium Rectifier Type 280/LU658A. 
1 -Operators 4-pin Jack Socket. 3- 6-pole Changeover Toggle Switch with 
spring return to "Off ". 
3-180r-3W Resistors. 
3-12v Miniature Lilliput Screw Cap Lamp 
Holders with lamps and white plastic lens. 
2-Metal Instrument Cases 5' x 5' x 4' plug in 

11 Rack for Instrument Cases, horizontal or 
vertical mounting. 2- Humidity Indicators. 
ALL BRAND NEW IN SEALED CARTONS. 
20 /- each, plus part post 5/ -. 

Assorted High Stab Resistors, 7/8, 100. 

Assorted Syflex P.F. Condensers. 7/8, 100. 
Thin Paxolin Sheet, approx. r /,e x 17 x 12'. 
6 sheets for 5/ -. 

White Plastic Sheet, approx. 1 /,¡ x 64' x 24' 
Suitable dials, insulation, case fronts, etc. 
4 sheets for 5/ -. 

P.O. Relay 2000 ohm. 1B. 5/ -, 1M, 1B, 81 -. 

Plessey Plugs and Sockets, 12 way. 8/- pr.. 8 way 
5/- pr. 

6 or 12 way screened cable to match, 3/- yd. 
Breast Mike, 6/ , Carbon Inserts. 1 /6. 

Small Component Boxes, 12/6, for 60 samples 8d. 
100 volt Hand Generator, 7/6. 

Modern lightweight Breast Mikes, Polythene 
fittings. New. 7/8, spare insert 2/8. 

Type 3000 P.O. relay. New 6000 ohm coil. 2 sets 
of change -over. 8 /8. 

Printed circuit board, 11' x W ideal for reuse 
with 28 diodes CV488 plus some high stab resis- 
tors. 10/- post paid. 

Polystyrene capacitors 125 volts wkg., 120,000. 
Recent manufacture for computer co. Prices 
8d. each, 5/- doz., 25 /- per 100. Your choice of 
values stock up now and save pounds. FREE 
sample with lists of values. 

Siemens High Speed Relay. S.P.C.O. 1,000 + 
1,000 ohms. 8/ -. 

Small Sealed Relay 1,700 + 1,700 ohms S.P.C.O.. 
6/ -. 

P.O. Relay. 200 ohms 2 change over. 8 / -. 

Mains transformer output 350- 0-350v at 100mA 
+2x5v at2A. 1 x 2v at 1A, 1 x 6.3v at 2a. 15/, 

Extra Small Rotary Transformer by Hoover, 
12v in output 300v suitable razors etc., with cool- 
ing fan new boxed. 10 /-. 

E. R. NICHOLLS 
Mail Order and Retail Shop 

46 LOWFIELD ROAD 

Off SHAW HEATH. STOCKPORT 

CHESHIRE 

RECEIVERS & COMPONENTS 
(continued) 

R£tRRADIO 
51, BURNLEY RD. RAWTENSTALL, ROSSENDALE 

LANCE, 

SALVAGE VALVES 

TEL. ROSS 3152. 

Tested before despatch 

6F13 4/6 113'.29 5/- 30P1.1 4/- PCCM4 4/- 
6L18 4/8 10P14 5/- P1.36 6/- PYF1 8/6 
EF80 1/6 20P5 6/8 PLM2 8/8 1 301 6/- 
ECC82 8/- 30P %/- I v0 7/6 101'13 6/6 
ECL80 8/8 6F15 5/- IOFI 1/0 20D1 2/- 
30E5 5/- EB91 1/- 30F'I.1 5/- 30P12 5/- 
PCF80 4/- EFR5 s/- PY32 6/- PY83 5/- 
P181 5/- 6/30L2 4/- 6U4GT 5/- 
P7.30 5/- 20P3 6/- EY86 4/- 

Speakers. Er.T:V. I1n. round 6 x 41n., 3/8; Min. round 6 / -; 
poet 2/.. 

Line Output Transformera available. State set model No. 

Turret Tuners, 8/- post 2/ -. 

Sean Coil., eta. Quote set model No. with all enquiries 
and S.A.E. for prompt reply. All goods subject to satis- 
faction or money refunded. 

WILSON ELECTRONICS 
2/- ea. AC126, 127, 128, 0075, S18T, SI9T. 
2/3 ea. 0081, 81D, 82, 82D, 2/6 ea. 0C44, 45. 
3/- ea. OC71, 72, 170, AF117, 118, 119. 
3/6 ea. AF115, 116, 125, 127, AC107. 
4/- ea. AFI14, OCI7I, 172. 
7/- ea. 0C23, 25, 26, 28. 
8/6 ea. 0C200. 11/6 ea., AD140. 0C35, 38. 

20 BRADBOURNE AVENUE, WILFORD, 
NOTTINGHAM 

300 m/W AMPLIFIER KITS 
Comprising: Full instruction manual - 
Transformers - Printed circuit - Transis- 
tors - Resistors - Electrolytics - Poten- 
tiometer - Flex - Copper wire - and 
solder etc. 
Price 35/ -. Post Free. 
9 -VOLT POWER PACK KITS 
Comprising: Full instruction manual - 
Resistors - Transformer -Electrolytics - 
Mains lead - Flex - Printed circuit - 
Screws and nuts etc. 
Price 27/6. Post Free. 
Pocket -Size TRANSISTOR TESTER 
Tests Transistors in or out or set - Tests 
both P.N.P. and N.P.N. 
Price 30/- Battery and Post Free. 
BROOK & HILL ELECTRONICS 
695/697 SEVEN SISTERS ROAD 

LONDON, N.15. 
(50 yds from Wards Comer) 

MISCELLANEOUS 

ALUMINIUM CHASSIS, PANELS, etc, 
Quick service, 'One -offs' welcome. Send sketch 
for quotation (stamp please). Trade supplied. 
FAIRISGRADES LTD., Barling, Nr. South- 
end, Essex. 

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 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 3d. stamp. 

H EATH K IT 
The World's Largest Manufacturer 

of 

ELECTRONIC KITS 
We Invite you to visit our 

showrooms at 
293 Tottenham Court Road, London, W.1 

Telephone: 01-636-7349 

Send for free Catalogue, Dept. TC3 
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MISCELLANEOUS 
(continued) 

CONVERT ANY TV SET into an Oscilloscope. 
Diagrams and instructions 12/6. REDMOND, 
42 Dean Close, Portslade, Sussex. 

/NSTANTi( )(- 
ELECTRICITY 

ANYWHERE! 
Wonderful for A.C. 
fluorescent lighting. 
AMAZING NEW AMERICAN DYNAMOTOR 
UNIT which runs from any 12 -volt CAR BAT- 
TERY and produces a BIG ELECTRICAL 
OUTPUT of 230/240 volts at 220 watts. Marvellous 
for TELEVISION, ELECTRIC DRILLS, MAINS 
LIGHTING and all Universal AC/DC mains 
equipment. ONLY í12.10.0d. plus 30/- carriage. 
Send stamped addressed envelope for illustrated 
details; - 
SCIENTIFIC PRODUCTS (Dept. N), 
Onward Building freer of Fleetwood Arms 
Hotel), Mount Street, Fleetwood, Lancs. 

Tel.: Fleetwood 3941 
Open 7 days a week 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. 4/6 p/p 6d. 
1155 set Circuit and Notes .. .. 4/6 p/p 6d. 
H.R.O. Technical Instructions .. 3/6 p/p 6d. 
38 net Technical instructions.. .. 3/6 p/p Ed. 
46 set Working Instructions .. .. 3/6 p/p 6d. 
88 set Technical Instructions.. .. 5/- p/p 6d. 
BC.221 Circuit and Notes .. 3/6 p/p 6d. 
Wavemeter Class D Tech. Inst. .. 3/6 p/p 6d. 
18 set Circuit and Notes .. 3/6 p/p 6d. 
BC.1000 (31 set) Circuit and Notes .. 3/6 p/p 6d. 
CR.100/B.28 Circuit and Notes .. 8/6 p/p 9d. 
R.107 Circuit and Notes .. 5/- p/p Ed. 
AR.88D Instruction Manuel .. .. 15/- p/p 1/6 
62 set Circuit and Notes 4/6 p/p Ed. 
Circuit Diagram 3/- each post free. R.1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR 300, BC.312, BC.342, BC.348J, BC.348 
(E.M.P.), BC.624, 22 set. 
52 set Sender and Receiver circuits 6/- post tree 

Resistor colour code Indicator, 1/6 p/p Ed. 

S.A.E. with all enquiries please. 
Postage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

A.R.R.L, RADIO AMATEURS 
HANDBOOK 1967 
New Edition 40/ -. Postage 4/8 

World Radio and T.V. Handbook 1967 by 
Johansen 32/ -. P. & P.11 -. 
Transistor Specs and Subs. Handbook 1967 
by Techpress 21 / -. P. & P. 1/ , 
Radio Valve Data 1917 ed. by Wireless World 9 /0. 
P. & P. 1 / -. 
101 Ways to use your Oscilloscope by Middle- 
ton 21 / -. P. & P.1 / -. 
Computers, self taught through Experiments 
by Brayton 80/-, P. & P.1 / -. 
Amateur Radio Call Book 1987 by R.S.G.B. 
6 / -. P. & P. 8d. 
Transistor Pocket Book by Hibberd 251 -. 
P. & P. 1/3. 

Where possible 24 -hour service guaranteed. 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET 

LONDON, W.C.2 
(Leicester Square Tube Station) 

BROADWAY 
ELECTRONICS 

GARRARD 4 SPEED DECKS WITH CARTRIDGE: 
Autoohasger,: AT6 Mk H 28.19.6. Autoelim 15.5.0. 
AT60 610.19.6. 3000, 68.8.0. 2000, 18.19.6. 1000, 
85.19.8. 
ATI -Mono 16.10.0. 
P. & P. all changers 7 /6. 
SINGLE PLAYERS: 
BP25 with cartridge stereo or mono, 29.19.6.8RP 12, 
29.5.0. P. 0 P. 7/6. 
CARTRIDGES: 
Stereo: EV26, 25/ , 0E88, 15/ -. Reuter, STD /2,17/8. 
Mono: GCB, 15 / -. CC2, 15/ -. Bonotome, 2T /163, 16 / , 
GP67, 15 / , P. 6 P. 1 / , 
MICROPHONES: 
Xtal Hand Mikes. 
BMI and 200C 80/ -. P. 6 P. 2/.. Stand for same 
9/8 18/6. P. & P. 1/9. ACOS Mike 46, 21/ -. ACOB 
Mike 40, 18/6. Dyn, Mike DM -891, 82 /6. CM21 Xtal, 
12 /8. CM20 Xtal, 9/8. Magnetic Hm 613C with remote 
control switch, 15 / -. Telephone Pick -up 1016.P. 5 P. 
1 /-. Xtal Lapel Mike, 7/6. Guitar Mike, 12/6. P. 6 P. 
lid. 

SPEAKER ENCLOSURES 
Tony Comer Cabinet 20 x 10 s 7in. taken 10 a bin. 
speaker covered in Rexiue and Vynair, 45/ -. P. 6 P. 
51 -. 
Blake cabinet else 18 e 241 e 9jio., fabric covered 
14.10.0. P. & P. 10 / -. 
Haydos, 161 x 15 x 71in. fabric covered suitable for 
12in. speaker, 46/ -. P. 6 P. 7/6. 
Hayden Endorsee fitted with 1210. speaker and 
volume control 84.1.7.6. P. 6 P. 10 / -. 
HI -Fi Bookshelf speaker enclosure foam lined, 
cabinet size 101 x 61 x 7 110. Teak firdoh, 88.0.0. 
P. 6 P. 3/6. 
Woofer for above 13.0.0. P. A P. 2/6. Tweeter 12/6. 
P. & P. 1 /6. Condenser for crossover 2/6. Terminala 
816 pair. P. & P. Bd. 
PLINTH Teak finish to match above HI -FI speaker 
slue 171 a 14 x 4in. for Garrard 1000, 2000, 5000, 
AT60, SP25, 82.17.6. P. it P. 4/6. 
SPEAKERS: 
Elac Heavy duty Ceramic Magnete 11,000 line, lotn. 
round 10 s 610. 3 ohm or 15 ohm, 42/8. P. 6 P. 3/6. 
Sin. round 15 or 3 ohm, 88/6. P. & P. 3/6. E.M.I. 
131 x 8in. 15 or 3 ohm, 4818. P. 2 P. 5/6. E.M.I. 
Tweeter, 12 /6. P. & P. 1/8. R.T.C. 12in. 20 watt 15 
ohm Ceramic magnet 25.5.0. P. & P. 8/6. 8 a 4tn. 
Elliptical 30 ohm 80 / -. P. & P. 8 /6. All other 
speakers supplied -Ooodmanu, Bakers, W.B., 
Wharfedale, Eagle, Tdpletone. 
BARGAINS IN TRANSISTORS: 
AC127, AF114, 115, 116, 117, 118, 119, 00169, 170, 
171, 172, 200, 202, 203, 504, 6/8. 
0072, 75, 82, 83, AAZ12, BIM, BCZ11, 8/6. O071, 
81, 8/ -, R.F. Packs 1 0044, 2 0045 8/6. AF Packs 1 

00810, 2 0081 (Mallard), 8/0. A.F. Pack 1 GET119, 
518. OETi13, Red Spot, 2/ -. 0026, 28, 29, 9/6. 
ORP12 Light Cell, 8/0. 'Diodes OA81, 2/8. OA91, 
0A95, 1/9. P. & P. on above 6d. 
TRANSISTOR ELECTROLYTIrS: 
1, 2, 4, 5, 8,10,16, 25, 32, 50,100 mfd 16 volt working, 
1/3. P. & P. 6d. 
250 mId DC 8 / -. 500 mid 12v DC, 81 -. 500 mfd 50v 
DC, 5I -. P. & P. 1 / -. 
RESISTORS. 1 watt 10% from 3.3 ohm to 10 meg 5d. 
each. 4/- dos. P. 6 P. 6d. 

EARPIECES WITH CORD AND 8.5 mm. plug. r o1m 
magnetic, 3 / -. 250 ohm, 4/ -. 180 ohm with clip, 6/6. 
Xtal 4/ -. P. & P. 6d. 
TRANSISTOR SPEAKERS 8 ohm 2in., 8/6; 31n. 
10/6; 31in. 12 /6. P. & P. 1 /. 
PANEL LIGHTS, 6v. Red, Blue, Oreen, Yellow, 
White (twee Lilkput bulbs) 3/- each. P. 6 P. 6d. 
NEON PANEL LIGHTS 200 -260v.á / - each . P. & P. 6d. 
PAPER CONDENSERS for Cross -Over Unite 2 
mid. 2 /6. P. a P. 6d. 
ROTARY SWITCHES 
2 pole Mains Switch, 8 / -. 1 pole 12 way, 2 pole 2 way. 
3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 8/8 each. 
P. & P. 6d. 
PUSH BUTTON SWITCHES, 4 button, 2 banks of 6 
S.P.C.O., 1 bank of 5 B.P.C.O. 1 off button 6/6. 
P. a P. 6d. 
BATTERY CHARGER TRANSFORMERS AND 
RECTIFIERS 4 amp. GEC Rect., 15 / , Heavy Duty 
Transformer. 25 / -. P. 0 P. 3/6.1 amp. Westinghouse 
contact cooled rent., 7/8. Transformer 12/6. P. & P. 
3/.. Iarge Croe. Clips, 8/6 per pair, P. & P. 6d. 
FERRO% ROD AERIAL with coils, 8 x fin. 6/8. 
4 x tin. 416. P. 6 P. 9d. 

Stockiste of Eagle Products Goodman 
W.B. Wharfedale Bakers Tripietose 
Linear, all makes of amplifiers and speakers supplied. 
S.A.E. please. Trade terms to bona fide dealers. 

92 MITCHAM ROAD, TOOTING 
BROADWAY, LONDON, S.W.17 

Telephone BALham 3984 
Closed all day Wednesday 

(four minutes from Tooting Broadway 
Underground Station) 

11 I 
I 

SPECIAL RADIO 
CHASSIS OFFERS 

HI -FI KUBA ROYAL 
STEREOPHONIC TUNER AMPLIFIER 

High Fidelity stereo /tuner amplifier. A four 
wave band tuner unit integrated with a 
powerful 18 watt high fidelity push -pull 
stereo amplifier. The most advanced com- 
prehensive chassis yet designed. 
8 Piano Key Selectors. 
Separate bass and treble controls. 
Full tape recording and play back facilities. 
Complete with a 4 speaker system (2 -41n. 
tweeters. 2 -l0in. bass speakers) plus BSR 4 
speed record changer. Model UA70 with 
ceramic cartridge and diamond stylus. 
Fully guaranteed for one year 
including all valves. 
Special Package offer only £74.0.0. (Chassis 
only 491 Gns.) 
Terms 
£24.15.0 deposit followed by 24 Monthly Pay- 
ments of £2.11..7 (total H.P. £86.13.0) }17 /S 
P. L P. Send £25.12.6 NOW. 
For other stereophonic equipment see page 
156. H' EQUIPMENT CABINETS 

OF DISTINCTION 

Illustrated iln this advertisement is just 
one fine cabinet from the Lewis Radio 
Range. 
Each Lewis Radio Cabinet is carefully 
made by British Craftsmen and soundly 
constructed from the best materials 
available. 
Fill in coupon below to obtain FREE 
catalogue showing this wonderful range 
of cabinets. 

,-1 e THE NEW LEWIS 

RADIO CATALOGUE 
Designed to assist your choice of 
Cabinet. 
The New Lewis Radio Cabinet Cata- 
logue -the most comprehensive ever 
prepared. Sent absolutely FREE! 
Also available comprehensive range of 
stereophonic radiogram chassis and 
matching equipment. See page 158 
Please send your FREE cabinet catalogue 

Stereophonic equipment leaflets 
NAME 

ADDRESS 

Capitals please 
(Dept. P67) 

EMIll radio 
LEWIS RADIO, IOO,CHASE SIDE, SOUTHGATE 

LONDON, N.14. Telephone: PAL 3733/9666 

J 
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93/97 REGENT STREET 
BI -PAK SEMICONDUCTORS 

BRAD ROR HOUSE *VALUE PAKS for 67 
LONDON W1 * - NEW - UNTESTED 

LOW COST SILICON CONTROLLED RECTIFIERS ( THYRISTORS) FACTORY TESTED 
P IV 1 AMP (TO -6 ran) 7 AMP (STUD) 16 AMP (STUD) 30 AMP (STUD) Free SCR 

25 T 7(8 1 - ). 
30 

80 /- Literature, 
60 7/8 .. .. 8/8 .. .. 10/8 .. .. 35/- Circuits, 

100 818 IO!- .. lb /- .. .. 9b /- etc.. with 
200 .. WO .. 151- 20/- .. .. 56 /- SCR ordere 
300 15 /- SO,- .. .. 25 /- .. .. - or on request. 

ßS!- 

600 - 
45/ 500 - - 

OE1:11. BUB MIN. 

120 DIODES 10 
ALI. TYPES MIXED VOLTS 

20 ZENERS 10- One 10/- Pack of your own LOGIC MODULES 

FREE chotee free with elvers FREE and /or, Gates, Memory Units, FREE 
vvalued £4 or over Timer etc., details free SIL. NPN 200 M /Cs 

25 Transistors 10/ 
/ TRANSISTORS 

10/- VALUE P 50 pUnite, 10SCRrs YOUNG0400PIYEBAmp2o/ 

8 00139 Trans. NPN Mallard 101- 
2 Drift Trans. 2N1226 100 M /Ce PEP 101- 

Matched Trans. 6181181D 10 /- 
4 0A10 

Spot 
Mallard 10!- 

15 Red Bpot AF Trans. 
Trans. PEP 

10!- 
16 White Spot HF s. PNP 30 /- 

4 Sil. Recta 8A 100/400 PIY 101- 
4 NPN Trans. OC189 2E1302, etc 101- 
2 10 Amp. SU. Rect. 50 /100 PIT 10 /- 
1 

AMP 
4 0A70, 4OÁ79 101- 

3 5 AMP SCR 100 PIV 10!- 
3 BII. Trans. 28503 PEP 301- 
5 OET884 Trans. Equvt. 0044 10/- 

30 Amorted Computer Diodes 10/- 
4 Zenon( b, 6.8,10,12 Volts 10!- 
4 20417 Trans. 101- 
2 M/Ce Sil. Tram. BBY28/27 10% 
4 High Curr n Trans. ABY68 101- 
4 High Current Trans. 0042 Eqvt 10 1- 
2 Power Trane. 0026/36 101- 
6 SII. Recta. 400 PIV 260mA 10/- 
ß 0071 Trans. Millard 10!- 
30CJ5 Trans. Mullard 10!- 
8 NPN Sil. Trans. 70 M /Ca 10 /- 
1 Power Trans. 0020 100 Volte 10!- 
6 OA47 Gold Bonded Diodes 10 /- 
4 0A202 BU. Diodes Sub -Min. 10/- 
3 0077 Trans. Mullord 10!- 
8 OAST Diodes CV448 10 /- 
9 SII. Recta PIT. 400 500 mA 10/- 

3 High volt. AF Trans. PNP ACY17 15 /- 
6 MI. Rect. 750mA 100 PIV TEXAS 15 /- 
3 

Trane. 
Sil. 15/- 

3 Sil. Power 
Rect. 

15 1- 
2 AF Power RMt. B Amp. 200 BYZ18 151- 
1ÁF199 LEHM. Trans. 1800 M/Ca 16/- 
1 Sil. Power Tram. 100 M/Ce TK 201A NPN 16 /- 
6 Zeter Diodes 3 -15 volts. Mixed 400 mW 15/- 
6 OA6 Gold Bonded Diodes Mallard 15 /- 
1 2N1972 PEP PLANAR Trans. 15!- 
2 2N897 NPN PLANAR Tram. 816 151- 
4 GERM. Power Trans. eqvt. OC16 Mullord 16/- 
1 CND - UNCTION Trans. 2102646 G.E 15!- 
2 Sit. Trans. 6OTCB 200 M /Ca. ZT83/84 16/- 
1 511. PLANAR Trans. BSY25 NPN 100 M /Ce 15 /- 
1 SC. Trans. 18164 169. HFE 200 EPIC . 15/_ 
2 SCR's 50 PIT 1 Amp. 

(TD-6) 
can 151- 

1 2E21el Diode 1N3720 G.E. 15/- 
1 2N21801)NIJUNCTION Trans. TO.S can 16/- 
2 SII. Rect. 5 Amp. 400 PIT Stud 15/- 
1 Tunnel Diode ANY II STO. 1050 M /Ce 16l- 
2 GERM. Power Trans. OC28/29 15/- 
2 ZENERS 25 watt 18 and 22 volts 15!- 
6 (M. Rect. Type BY100 800 PIT 550mA SO/- 
8 SU. Rect. 400 PIV 200 /500mA 20 /- 
1 Tran ietor Manual by G.E. 848 pages 80 /- 
1 Silicon Controlled Rect. Manual G.E 80 /- 

25 Mixed Sil. & GERM. Trans. New Marked 80 /- 
40 Mixed Semiconductors New Marked 40 /- 

1 Logic Module Handbook A Catalogue 17/6 

/ 1 Amp, u E R91. up d, 300 [' 1 V 

Zo RECTIFIERS 10 
SILICON 200 mA 

60 DIODES 10 
811.1 rON 750 mA TOP-II AT 

16 RECTIFIERS 10 - 

SILICON BRIDGE RECTIFIERS 

NEW TESTED 

800 PIT 2 Amp. at 56 00 25 /- EACH 
800 PIV 2 Amp. at 55 °C 30 /- EACH 

Our vast stocke change dally with hundreds of Semi. 
conductor bargains becoming available. Just Bend 2/6 
to cover 3 months mailing of our latest stock Osts, eqvt. 
charts, circuits, etc. 

Mlnfmum Order 10 /.. CASH WITH ORDER PLEASE. 
Add 1/- postage and packing per Order. GUAHAN 
TEED by return postal service. Overseas add extra 
for Airmail. 

A COMPLETE RANGE OF SILICON RECTIFIERS 
760 mA TO 25 Amp. 50 -1000 PTV NOW IN STOCK. 

ASK FOR PRICE LIST. 

TV TUBES 
REBUILT Er RESCREENED 

SUFFOLK TUBES LTD. 
1/3 Upper Richmond Road 
Putney, London, S.W.15 
Tel.: Vandyke 4304/5267 

by Britain's largest 

independent Tube 

Rebuilder 

MIDLAND TUBES LTD. 
467/483 Oldham Road 
Manchester, 10 
Tel.: Collyhurst 4412 

Questions and Answers Series 
Q. Er A. on TRANSISTORS 
Clement Brown 
Starting with the properties of semi- conductor materials, this 
book covers basic transistor circuits, transistors in radio 
receivers, high fidelity amplifiers and tape recorders and 
public address equipment 96 pages. 60 line diagrams 

Cl. Er A. on RADIO 
H. W. Hellyer 
Starting with the fundamentals of electricity and sound and 
radio waves, this manual provides a thorough grasp of the 
principles of radio and television transmission and reception, 
with emphasis on modern practical techniques. 

128 pages. 70 line diagrams. 

Only 8s. 6d. each from all booksellers or in case of difficulty 
by post, 10s. from Newnes Tower House, Southampton Street, 

W.C.2 

BINARY ADDER /SUBTRACTER 

1011 not. 
+ 1100 -0110 

10111 0111 

Above are two example, of calculation possible with 
our Binary circuit. This circuit uses switches and 
lampe only, and makes as excellent demonstration 
model for schoda and training colleges. All parts are 
available at a reasonable cost. Full circuit, wiring 
diagram, price list and text explaining the Binary 
system -8 /6d. post free. 

PLANET INSTRUMENT CO 

25(W) DOMINION AVENUE, LEEDS 7 

156 

Now available- 
free revised catalogue 
of the widest range of 
Lenses, Prisms, Graticules, Flats etc. 

I 11) 
from Dept. no. PW1 

UNITED TECHNICAL SUPPLIES LTD', 
29 TOTTENHAM COURT ROAD LONDON WI 

Penne LAN '110 7 1 -_,_- 

www.americanradiohistory.com

www.americanradiohistory.com


1 

the how-to-doZTh 
gardening weekly 

HOME GARDENER experts really dig deep into a gardener's problems. They're all 
practical people with years of working experience behind them, and they cover the 
ground from the ordinary gardener's point of view, analysing the snags, putting 
you wise on the latest methods, showing you point by point and season 

by season, how to get the best possible results from everything you grow. 
Every variety of Flowers, Fruit and Vegetables -HOME GARDENER covers 
the lot, with a wealth of how- to -do -it illustrations. If you want the 
very best from your garden, get this down -to -earth paper every 

week. It pays to read HOME GARDENER . . . in a big way. 

HOME GAR ENER 
EVERY THURSDAY 7d. - PLACE A REGULAR ORDER WITH YOUR NEWSAGENT 

157 
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SPECIAL RADIO 
CHASSIS OFFERS 

HI -FI CONTINENTAL 
STEREOPHONIC RADIOGRAM CHASSIS 

Magnificent 'Continental' Stereophonic Radio- 
gram Chassis with plano key switches, built - 
in ferrite rod aerial. Comes complete with two 
10" elliptical loudspeakers, plus a mono/stereo 
4 -speed automatic record changer. Complete 
29} gns. (Units available separately it required. 
Chassis only 21 gns.). 
Special terms available of £10.8.6 deposit 
followed by 18 monthly payments of £1.7.3 
(total H.P. of £34.17.0) -} -1716 P. & P. Send 
£11.4.0 now. 

IMPERIAL HI -FI 

STEREOPHONIC RADIOGRAM CHASSIS 

The Imperial Stereophonic 4 waveband chassis 
has the most advanced specifications yet offered 
in this country. There is s built -in ferrite rod aerial, 
seven plano key buttons, controlling monolstereo 
selection. Gram Long -Medium- Short-FM -ON TOFF, 
The unit comes complete with two 10" elliptical 
loudspeakers plus a mono/stereo 4 speed auto- 
matic record changer. Complete £41.9.8. 
Chassis only, 29} gns. 
Special terms available of £13.16.6 deposit 
followed by 24 monthly payments of 01.8.10 
(total H.P. £46.t.S)+17i6 P. & P. Send £14.14.0 
now. 

EMPRESS HI -FI 

AM /FM STEREOPHONIC CHASSIS 

This most advanced radiogram chassis with 
automatic push button selection covers short, 
medium and long wavebands plus V.H.F. /F.M. 
Offered complete with 2 10 x 8 speakers 4 speed 
Stereo /Mono autochanger only £35.19.6. Chassis 
only, 251 gns. Special terms available of £12 
deposit followed by 18 monthly payments of 
£1.11.7. (total H.P. £40.6.8)+1716 P. 5. P. 
Send £12.17.6 now. 
All Lewis Radio equipment including valves 
are fully guaranteed for one y ear free of charge. 
For other Stereophonic Equipment and 
Cabinets, see page 155. 
Send your cheque or P.O. today while stocks 
last to Dept. P.67. 

OMB radio 
LEWIS RADIO, 100,CHASE SIDE. SOUTHGATE 

LONDON, N.14. Telephone, PM 3733/9666 
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PADGETTS RADIO STORE 
OLD TOWN HALL, 

LIVERSEDGE, YORKS. 

Telephone: Cleckheaton 2866 

Special Offer. 19 Sets. Mark 3, in good clean 
condition. Parts removed. "B" set. 807 valve. 
TX section made U.S. Receiver bench tested. 
All that is required is a power pack. Price 35/ -. 
Carriage 10/ -. 

19 Sets in fair condition as above and also 
removed is the meter and Relay. 101 -. Carriage 
101-. 

swit h, Crystal and 
condition. 

12/6 post 
Send/Receive 

46 Set Whip Aerial Sections. Nine for 2/- plus 
P.P. 2/6. 

Ex RAF Wave Meter. Type W1649. All com- 
plete with Slow Motion drive and six valves. 
Housed in wooden box. Used 17/6. New 30 /- plus 
carriage B.R.S. 10 / -. 

Silicon Rectifiers. Top grade. Half amp 800 

mid: 53 apost p 800 
paid; 

. VH., 
5f -post 

paid; amp 
Post 

P.I.V., 4/- post paid: 5 amp 200 P.LV., 2/6 post 
paid. 

VALVE LIST 
Ex. Equipment, 3 months' guarantee. 
Single Valves. Post 7d. 

EF80 1/6 PCL82 4/- 20P4 8/6 
ECL80 1/6 PZ30 5/. 17329 5/- 
EF91 9d. PY81 1/6 11801 8/6 
EB91 9d. PY82 1/6 11301 5/- 
EBF80 3/- PL81 4/- U191 5/- 
ECC81 3/- PL38 5/- 17281 5/- 
ECC82 3/- PY33 5/- 17282 5/- 
ECC83 4/- 8B8 1/6 1125 5/- 
EY86 5/- 8F1 1/- ARP12 1/6 
EF50 1/- 6F14 5/- EL38 5/- 
6K25 5/- 1002 5/- 59149 4/- 
6174 5/- 10P13 2/6 657 1/9 
8P25 5/- 10P14 5/- 6V6 1/9 
5T36 5/- 291)1 3/- 185ßT 8/6 
PCF80 2/- SOLI 5/- 807 5/- 
PCC84 2/- 20P1 4/- 

Top Grade Diodes, 3/6 doz. post paid. 

dap Earpiece. 3 or 5 m.m. plug, 1 /11 Post paid. 

New 12in. Speaker with built -in tweeter. 3 or 
15 ohm coil. 28/6 Post paid. 

Reclaimed Tubes. Six months, guarantee. 
17in., 30/- ;14ín.,17 /- plus carriage 10 / -. All types. 

Motors ex Washing Machines. } h.p. 1,400 revs. 
230 volt. 26 / -. Carriage 10/ -. 

ELECTRONICS GALORE! 

IN THE NEW 

dca CATALOGUE 

THE CONVENIENT WAY TO SHOP 
FOR ALL YOUR ELECTRONIC 
NEEDS. 

EVERYTHING FROM SINGLE COM- 
PONENTS TO COMPLETE EQUIP - 
MENT ALL AT BEST VALUE PRICES. 

SEND 1/6d. NOW FOR YOUR 
COPY TO:- 

Dept. PW /6 

dca ELECTRONICS LIMITED 
28 UXBRIDGE RD., EALING, W.5 

LISTEN TO THE WORLD on TELSTAR our 

1 -VALVE 

SHORT WAVE 

RADIO 

Receives speech 
and music from all over the 

world. Price includes valve and one coil covering 
40-100 metres. Can be extended to cover 10-100 
metres. Can be converted to 2 or 3 valve and all - 
mains speaker use. 
Total building coste 35I- P. & P. 2/- 

Ali parts available separately. 

POCKET RADIO 
Covers Medium waveband. No 
batteries needed. Complete with 
earpiece. 

ly 1 2IÓ P. & P. 2/.. 

MAINS POWER PACKS 
The ideal economical and safe way of running 
any Transistor Radio, Record Player, Tape 
Recorder, Amplifier, etc. from A.C. Mains. 
The 
6v.; 49v.; Single Output" &.P. 2/6 30/6 
For 

0v. Two separate outputs 
6v.: 

. & P. 2/6 42/6 
Please state outputs required 

smaller set using 
"Power 

type battery. 17/6 
P. & P. 2/6 
All units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

1 

EASY TO BUILD SETS FOR 
THE CONSTRUCTOR 

Crystal Radio with case. 8/6 
3- Transistor Set with speaker 37/6 
M.W. Tape Tuner for your recorder 20 /- 
Supplied with easy to follow Instructions. 
All parts available separately. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 11 Oliver Road, London, E.1 7 

"GLOBE -KING" 
2 -4 Metres 10 -180 Metres 

ALL TRANSISTOR 
AMATEUR VHF and SHORT -WAVE KITS 
Send stamped addressed envelope for free copy 
interesting literature describing latest pro- 
ducts: Unique VHF kit model SR2 /P, 70-150 Mos., 
69/6 D.D. 4/ -. Short -Wave kit model TR2, 79/6 
p.p. 5/- "Mini -Amp" self- contained, cabinet size 
a mere 41 x 3} x 2 }-, 139/6 P.P. 4/ -. Despatch: 
Within 21 days from receipt of order. Overseas 
enthusiasts send local stamp for literature and 
special postal charges for your particular 
country: Sole makers "Globe- King" (Regd.) 
products: Tel.: 29864: Est. 1943. 

JOHNSONS (RADIO) 
St. Martins Gate, Worcester 

ONo THE 
11'0 =I 

U a 

396 
Pat, 

APP 

F o r 

f2 
POST FREE 

On your own 
TRANSISTOR PORTABLE'. * Boosts Pirate and distant stations * No Plugs -No Connections! Just place 

Dewtron Wave Trap near radio. 

* Extends Battery life - reduces 'fading'. * Use in car, caravan, without aerial. 
With PP3 battery (life several months). 

D.E.W. LTD., Dept. P.W.. Ringwood Road, 
FERNDOWN, Dorset. 
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SCR'S ( THYRISTORS) 
1 AMP SERIES WIRE LEADS 

50 PIV .. 7/6 100 PIV .. 7/6 
200 PIV . 1216 300 PIV .. 15/- 

400 PIV (280V Rms) 1 Amp .. 17/6 
100 PIV, 3 Amp Stud Type 9/6 
400 PIV, 3 Amp (280V Rms) Stud Type 20/- 
400 PIV 5/7 Amp Stud Type .. 25/. 

27 Me /s BAND RADIO CONTROL 
Sub -miniature crystals, 17/8 each. 
Watched Pairs for superhet 35/. pair. 
(State 455 kc /s or 470 ke /s IF.) 

Complete range of Recs. and Transmitter 
Kits In stock -see Catalogue. 

GARRARD DECKS -BRAND NEW FULLY GUARANTEED 
1000 mono £5 19 8 SP25 stereo £10 19 6 401 less cart. /arm £27 10 0 
AT5 mono £6 9 6 SP25 Deram £13 19 6 ATO mono Mk. II £6 19 6 
2000 mono £6 9 8 ATOO less cart. £10 19 6 AT6 stereo Mk. II £9 10 0 
2000 stereo £6 19 6 AT60 mono L11 10 0 ATO Deram £11 19 0 
3000 1 m stereo £7 19 6 AT60 stereo £11 19 6 Deccadec Mk. II £17 17 0 
SP25 less cart. £9 19 6 AT60 Deram £14 19 6 A70 less cart. £17 17 0 
SP25 mono £16 10 0 LAB80 less can. £25 0 0 (P. and P. 5/- any type) 

All other makes of decks and cartridge In stock 

RADIO CONTROL RECEIVER 
"TINYTONE" 27 me /a bend receiver. 
Printed circuit construction. Sensitive 
4- translator design. Size Only 21n. x 2 /n. 
z }in. Complete with circuit and instruc- 
tions. TOTAL COST P.P. 

TO D /- 116 
(Circuit etc. 1/3 separately). 

REGENT.6 MW /LW 
POCKET RADIO TO BUILD 

6- Translator superhet. Geared tuning. 
Push -pull speaker output. Moulded. 
cabinet 5 x 3 x 1 }Ins. Phone socket. 
TOTAL COST C P P 
TO BUILD 69/U C 

2/- 

MULTIMETERS /SCOPE 
PT34 1 kV 39/6 EP3Ok 30kV £910.0 
TP10 2kV 75/- EP5Ok 50kV £919.8 
1T1 -2 20kV 69/8 500 30kV £8.17.8 
TP5S20kV £5.19.6 

CT 52 Scopes £22.10.0. P.P. 10/ -. 
Complete range of test equipment In stock 

NOMBREX TEST UNITS * 150 kc /s -350 mc /s RF Generator 
610.10.0. All Transistor. 

* 10 e/a -100 kc/s Transistor. £18.19.6 
Audio Generator. 

HENRY'S RADIO LTD. 
303 EDGWARE RD., LONDON, W.2 
PADdinglon 1008/9 (STD 01- 723 -1008) 
Open Mon. to Sat. 9.6. Thurs. 1 p.m. 

Open all day Saturday 

COMPONENTS AND 
EQUIPMENT. The largest 
range ln the country.8!11buys 
200 -page catalogue with dis- 
count vouchers (see back 
Palle) 

SEE BACK COVER FOR MORE ITEMS OF INTEREST 

MW /LW QUALITY 
TRANSISTOR RADIO TUNER 

Fully tunable superhet with excellent 
sensitivity and selectivity. Output up to 
} volt peak. Complete with front panel, 
etc. 9 volt operated. For use with any 
amplifier or tape recorder. 

TOTBUILD 
OIT 

£3.19.6 P.P. 

VHF FM TUNER 
Supplied as 2 Preassembled Panels, plus 
metal work Superhet design. 88.108 Mc /s. 
9 volt operated. 8 Mullard Transistors. 
Total cost to assemble £12.17.8, p.p. 2/0 

STABILISED POWER SUPPLY 
Two outputs. 3.6 volt and 9.6 volt up to 
250mA each. Transistorised and Zener 
stabilised. 110 to 250 volt mains input in 
case with leads. PRICE 67/8, p.p. 2,6. 

S WATT AMPLIFIER 
6- Transistor Push -pug, 3 ohms. OmV Into 
1K. 12 -18V supply, 21 x 2 2 1 }in. 
BUILT AND TESTED c P.P. 
(optional mains units 54/.) 69 /U 2/- 
14 watt version 59/6. 
Matching Preamplifier, 6 Inputs, treble/ 
bass /selector /volume controls. 6 -10mV 
o /Put. 5 -18V supply. 79/6, p.p. 2/.. 
For use with any Transistor Amplifier. 

GARRARD BATTERY 
2 -SPEED TAPE DECK 

Brand New with R/P head. erase /ose. 
head, tape cassette. Specifications and 
osc. circuits. 2 speed 2 -track 9 volt 
operated. List Price 13 gns. 

PRICE £5.19.6 P 
43 6 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

ORO 61- DL92 4/3 EL41 8/- FY81 5/- 
185 8/9 DL94 5/8 EL84 4/8 PY82 4/9 
1T4 2/9 DL96 5/11 EY51 5/11 ?PBS 6/3 
394 4/8 DY88 5/6 EY88 6/8 PY800 5/9 
8V4 6/8 DY87 516 E240 8/- PY801 5/11 
5V40 7/9 EABC80 5/8 EZ80 4/8 11I9 8/8 
611 8/8 EAF4.2 7/8 EZ81 4/8 U25 9/8 
OWN 8/- EBC41 /9 6232 8/8 U26 8/9 
1002 1118 EBF80 5/9 KTe1 0/8 13191 10 /- 
1001 9/8 EBF89 5/9 N78 14/6 1.1301 11/8 
10P13 8/8 ECC81 3/3 PC97 6/9 1)801 16 /- 
2002 10/8 ECC82 4/6 PC900 8/. UABC80 ó/- 
20P1 8/9 ECC83 4/8 PCC84 5/8 IJAF42 8 /11 
20P4 12/6 ECC85 5/3 PCC89 9/9 135041 6/8 
20F5 0/9 ECH35 519 PCC189 8/8 UBF89 5/9 
20P4 11/8 ECH42 8/9 PCF80 8/8 UCC84 7/9 
20P19 11/8 ECH8l SI- PCF82 5/9 UCC80 
DAM, 6/9 6/9 EC1184 7/9 PCL82 6/8 UCF80 8/- 
DAF91 3/9 ECL80 5/9 PCL83 818 UCH42 8/8 
DAF98 5 /11 ECL82 8/- PCL84 7/- UCH81 5/9 
I)F33 7/8 ECL86 7/8 PCI.86 8/8 UCL82 8/9 
DF91 2/9 EF39 3/8 PI.36 9/- UCL83 8/8 
DF98 5/11 EF41 5/9 P0.81 818 UF41 7/9 
DK32 7/- EF80 4)3 PL82 8/9 11F89 5/8 
DK91 6/- EF85 5/- 1.1.83 6/11 1.1-L41 7/9 
DX98 6/8 EF86 6/. PL84 6/- U1.84 ß/- 
D1.33 8/8 EF89 4/9 PY32 8/8 ÚY41 5/3 
DL35 4/9 ELM 813 PY33 818 11285 4/9 
Postage on 1 valve 9d. ex ra. On 2 va ves or more, 
postage 8d. per valve extra. Any parcel insured against 
damage in transit Bd extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON N.16 

PLEASE MENTION 

"PRACTICAL WIRELESS" 

WHEN REPLYING TO 

ADVERTISEMENTS 

NEW RANGE U.H.F. AERIALS FOR 

BBC 2 (625) line transmissions 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 35/ -. 
11 element, 42/6. 14 element. 50 / -. 18 
element. 57/8. Wall Mounting with 
Cranked Arm, 7 element. 60 / -, 11 element 
87/-. 14 element. 75/ -. 18 element. 82/8 
Mast Mounting with 2(n. clamp, 7 element. 
42/6; 11 element, 55/ -: 14 element, 02 / -; 18 
element, 70/ -. Chimney Mounting Arrays, 
Complete, 7 element, 72/8: 11 element. 80/ -: 
14 element. 87/8; 18 element. 951-. Complete 
assembly instructions with every unit. 
Low Loss Cable, 1/8 yd.U.H.F. Preamps. 
from 75/ -. State clearly channel number 
required on all orders. 

BBC ITV F.M. AERIALS 
BBC (Band 1). Telescopic 
loft. 21/ -. External S /D. 
30/ -. "H" 62.10.0. 
ITV (Band 3). 3 element 
loft array, 25/ -. 5 element. 
35/-. Wall mounting, 3 
element, 35 / -. 5 element, 
45/ -. 
Combined BBC/ITV. Loft 
1 +3. 41/3; 1 +5. 48/9; Wall 
mounting 1 +3, 58/3: 1 +5, 
63/9; Chimney 1 +3, 83/9: 
1 +5, 71/3. 
VHF transistor pre -amps, 
75/ -. 

F.M. (Band 2). Loft S /D, 12/6, "H ". 30 / -, 3 
element. 52/8. External units available. 
Co-ax cable, 8d. yd. Co -ax plugs. 1/3. Outlet 
boxes. 418. Duplexer Crossover Boxes, 12/8. 
C.W.O. or C.O.D. P. & P.5 / -. Send 8d. stamps 
for Illustrated lists. 
Quotations for special arrays available 

on request 

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

27 Central Parade, New Addington 
Surrey CRO OJB 
LODGE HILL 2266 

H SHORT -WAVE 
a . s KITS 

NEW RELEASE: MODEL "DX" 

Famous for over 30 years for 8hnrt -Wave Equip- 
ment of quality, H.A.C." were the original 
suppliers of Short -Wave Receiver Hits for the 
amateur constructor. Over 10,000 satisfied 
customers- In.duding Technical Colleges, Hos- 
pitals. Public ècbools, R.A.F., Army, Hams, etc. 

IMPROVED 1967 RANGE 
One -valve model "DX", complete kit -price 56/8 
(Postage and packing 3/8.1 

Customers say: "Definitely the hest one -valve 
8.W. Kit available at any price." This kit contains 
all genuine short -wave components, drilled 
chassis, valve, accessories and full instructions. 
Ready to assemble, and of course, as all our 
products -fully guaranteed. Full range of other 
B.W. kite strll available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Scud now for a descriptive catalogue. order form, 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641/2/3 

Z Et I AERO SERVICES LTD. 
Please send all correspondence and Mail -Ordere to the Head Office 

When sending cash with order, please include 2/6 in £ for postage and handling 

MINIMUM CHARGE 2/. No C.O.D. orders accepted 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 

Tel. LANgham 8403 
Open all day Saturday 

0A2 8/- 
OA3 10/- 
082 6/- 
003 e/- 
OD3 6/- 
OZ4A 5/- 
1A3 41- 
1A5GT 6/- 
1A7GT BI- 
11330T 8/- 
1C5GT 5/- 
1D6 8/- 
1D8GT 61- 
1G40T 8/- 
1G60T 7/- 
1H5GT 7/- 
114 8/8 
1N6GT 8/- 
1164 8/- 
IRb 6/- 
184 
188 4% 
1T4 3/- 
LT5GT 6/- 
1U4 6/- 
IU5 6/- 
1V2 18/- 
IX2B 7/- 
2C26A 7/- 
2C34 7/6 
2051 18/- 
2CW4 12/- 
2D21 6/- 
2E26 22/6 
3A4 4/- 

3AV6 6/6 
3B7 5/- 
3E28 40/- 
3D6 4/- 
3E29 60/- 
3Q4 71- 
3Q5GT 6/6 
384 5/- 
3V4 6/- 
4-65A 80/- 
4832 88/- 
4E27 80/- 
4THA 8/- 
4TBP 8/- 
4X150A 

100/- 
5R4GY 8/- 
6U40 5/- 
5U4GB 8/8 
5118 8/- 
5V40 8/8 
5YS0T 5/- 
SZ3 7/6 
5Z4G 7/- 
6/30L2 8/6 

6AB4 68 
6AB7 4/- 
6AC5GT18/- 
6AC7 4/- 
6AF4 10/- 
6AF6G 11/- 
GAGS 2/8 

6A07 8/- 
6ÁH6 101 - 
6AK8 5/- 
BAL5 8/- 
6AM6 4/- 
6AN9 10 /- 
6AQ4 5/- 
8AQ5 5/6 
6AR5 6l- 
8AR6 6/- 
OARS 17/6 
6Aß5 5/- 
6.826 6/- 
6Á87G 15/- 
6AT6 4/6 
6AU8 5/6 
6AU8 9/- 
6AV6GTA 

11 /- 
BAVE 5/- 
6AW8A 18/8 
61340 17/- 
ßB8 7/- 
6880 2/8 
6BÁ6 4/6 
6BA7 15/- 
6BE6 4/6 
6BF6 6/- 
68E7 15/- 
613060 16 /- 
6B116 7/6 
6E36 7/8 
6BK4 22/6 
6BK7A 9/- 
6BL7GTA 

10/- 
6BN6 7/6 
6BQ7A 7/- 
6BR7 11/- 
6BR8 5/- 
6887 17/- 
6BW6 7/- 
6BW7 10/- 
6B26 
6BZ7 11/- 
6C4 8/6 
605 8/- 
6C6GT 8/- 
606 4/- 
609 11/- 
6031 18/- 
6086 5/- 
6CD60A17/- 
6007 10/- 
BCH6 
601,6 9/- 
601T6 11/- 
60W4 12/- 
6CY5 9/- 
6CY7 11/- 
8D4 15/- 
61)6 3/- 
6DK6 8/- 
6DQ6G 11/- 
6ESGT 8/- 
BEA8 11/- 
6E1 14/- 
6F4 30/- 

o 5l: 8/- 
6F'6G 5l- 
6E7 5- 
BF8G 5%- 
6E11 8/- 
61,12 4/- 
6E13 8/6 
6F14 15/- 
6E15 11/- 
6E17 8/- 
61'18 7/6 
6F23 10/- 
6E24 12/- 
6E25 18/- 
6E28 10/6 
6116 2/- 
634 9/- 
6.1150 4/- 
636 3/6 
6J7G 5/- 
6K6G e/- 
6K7GT 5/- 
6K8 8/- 
6E80 4/- 
61600 7/6 
6L7 5/- 
6117 9/- 
6118 8/- 
6LD20 5/- 
6N7GT 7/- 
6P25 12/- 
6P28 12/6 
6Q5G 15/- 
6Q7 7/- 
68A7 7/- 
6807 9/- 
68F5 8/- 
68E7 7/- 
6807 8/- 
68117 4/- 
6837 7/- 
68E7 8/- 
68L7GT 8/- 
68N7GT 5/8 
68Q7 7/- 
68R7 7/- 
fiT8 8/8 
6U8 7/6 
6U8A 9/6 
(1VOOT 8/8 
6X4 4/- 
6X5GT 5/6 
6Y66 9/- 
7B6 11/- 
7B7 7/- 
7118 8/- 
715 11/- 
706 6/6 
707 5/- 
7117 8/- 
787 ß2 /- 
7Y4 81- 
77.4 6/- 
911W6 7/- 
1001 1ß /- 
10C2 13/- 
10D1 7/- 
101'1 9/- 

10E3 8/- 
1ÚF9 10 /- 
10F18 9/- 
1011 7188 

10P13 15/- 
101614 15/- 
11133 7/- 
11135 7/- 
12AC6 8/- 
12A136 91- 
12AE6 7/8 
12.81.5 7/- 
12AQ5 71- 
12AT6 5/- 
12AT7 4/- 
12 .816 8/- 
12AU7 5/6 
12ÁV6 5/6 
12AV7 8/- 
12ÁW6 20 /- 
12.8X7 6/- 
12ÁY7 10 /- 
12B4A 9/- 
12BA6 6/- 
12BE6 5/6 
12BH7 6/- 
12ßY7 Ú0 /- 
12C8 4/8 
12E1 20 /- 
12E5 8/- 
12K7GT 7/- 
12K8 8/- 
12Q70 4/- 
Ú28A7 7/- 
12807 4/- 
12807 5/- 
128117 4/- 
12837 4/- 
12837 5/- 
128L70T7/6 
129N7GT7/8 
12ßR7 5/- 
1487 18 /- 
20D1 9/- 
201'2 18/- 
20L1 18/- 
2011 1ß /- 
20P3 1ß /- 
20P4 18/- 
25L6GT 8/6 
25Z4G 8/- 
ß5Z5 8/- 
25Z6GT 11 /- 
281)7 7/- 
3015 7/- 
3001 8/3 
30015 11/6 
30017 11/6 
301118 11 /- 
301'5 10 /- 
301'11 14/- 
30E112 19/- 
301'1,13 6/- 
30FL14 1ß /- 
30L1 5/6 
301.15 15 /- 
30L17 15/- 
301612 9/- 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 
301616 7/- 
301618 6/6 
30P10 12 /- 
30PL1 15/- 
3016113 15/- 
30PL14 15/- 
35.83 10 /- 
35A5 10/- 
35135 1ß/- 
3505 6/6 
351)5 12 /- 
35L6GT ß/- 
35W4 4/6 
3523 10 /- 
35Z4G 4/- 
35Z4GT 8/6 
35Z5GT 5/6 
42 6/- 
43111 8/- 
50A5 12/- 
5085 6/8 
5005 6/- 
500D0027/6 
50L6GT 6/- 
52KU 7/- 
5500 30/- 
58W 45/- 
7501 18/- 
80 ß/- 
83A1 12/- 
85.81 25/- 
85A2 7/6 
85A3 5/6 
90AG 46/- 
90AV 46/- 
9001 1ß/- 
900G 25/- 
90CV 25/- 
117N7 30 /- 
150B2 10 /- 
150B3 8/- 
211 30/- 
310A ß5/- 
311A 85/- 

811 40/- 
815 35/- 
832 80 /- 
837 17/6 
866A 14/- 
872A 40/- 
884 15/- 
955 3/- 
956 2/- 

957 5/- 
958A 4/- 
959 8/- 
991 7/- 
1267 20/- 
2050 12/- 
5651 7/6 
5654 8/- 
5670 10/- 
5749 10/- 
5751 12/- 
5763 10/- 
5814A 10/- 
5985 5/- 
6060 5/- 
6080 25/- 
6146 25/- 
6159 38/- 
6197 20/- 
6293 80/- 
6360 30/- 
6939 451- 
7551 30/- 
7586 22/e 
7895 22/6 
9002 5/6 
9003 9/- 
9005 15/- 
A1820 20/- 
AC/HL/DD 

ACIHL/ 
8/ 

DDD 10/- 
AC/THl 8/- 
AC/VP2 15/- 
AR8 8/- 
ARP12 3/8 
AT825 9/- 
AW6 5/- 
AZll 8/- 
AZ12 9/- 
AZ31 9/- 
AZ41 7/- 
CBL31 15/- 
DAN 4/- 
DAC32 7/6 
DAF40 10/- 
DAF91 4/6 
DAF92 8/- 
DAF96 6/6 
DC90 7/- 
DCC90 7/- 
DF33 8/- 
1)F64 5/- 

DF91 8/- 
13E92 2/8 
DF96 7/- 
DH63 6/- 
DH101 7/6 
DK32 8/- 
DK40 11/- 
DK91 6/- 
DK92 8/- 
13E96 7/- 
DL33 6/6 
DL35 5/- 
DL66 20/- 
DL68 10/- 
DL69 12/6 
DL91 5/- 
DL92 5/- 
DL93 41- 
DL94 el- 
DL95 7/- 
DL98 7/- 
DM70 5/6 
DY30 8/- 
DY86 6/6 
E88CC 12/6 
E90CC 10/- 
E92CC 7/- 
E180CC 8/- 
E180F 17/6 
E182CC 23/- 
EAU. 8/- 
EABC80 6/6 
EAC91 4/- 
EAF42 8/8 
EBC33 7/- 
EBC41 8/6 
EBC8l 6/3 
EBC90 4/6 
EBC91 5/- 
811E80 7/6 
EBb'83 81- 
88E89 7/- 
EBL31 20/- 
E086 12/- 
E088 11/- 
E090 2/6 
EC91 5/- 
8092 6/6 
ECC35 17/- 
ECC40 9/6 
E0070 15/- 
ECC81 4/- 
ECC82 6/- 
ECC83 8/- 

ECC84 6/6 
ECC85 5/- 
80086 7/- 
ECC88 8/- 
ECC91 8/8 
ECC189 11/- 
ECC804 10/- 
ECC80718/8 
ECF80 7/- 
80E82 7/6 
ECF82 18/- 
80E86 9/6 
120.1135 11/- 
EC1I42 9/6 
ECH81 5/8 
ECH83 7/6 
ECH84 9/- 
BCL80 7/- 
ECL81 7/6 
ECL82 8/8 
ECL83 9/6 
ECL84 18/- 
EC185 11/8 
ECL86 9/- 
EF36 5/- 
EF37A 8/- 
8E39 6/- 
EF40 9/- 
8E41 8/6 
EF42 11/- 
EF52 8/- 
EF54 8/- 
8E55 8/- 
8E80 5/- 
8E83 10/- 
8E85 6/6 
EF86 618 
EF89 5/6 
EF91 4/- 
EF93 4/6 
EF94 5/6 
EF95 5/- 
8E96 2/8 
EF97 10/- 
EF98 10/- 
EF183 6/6 
EF184 6/6 
EF800 8/- 
EF804 21/- 
EF811 12/- 
EF812 10/- 
8E814 12/- 
EH90 7/6 
EK90 4/6 

TRANSISTORS 
0016 
0C23 
0024 
OC25 
0026 
0028 
00'29 
0035 
0036 
0042 
0043 
0C44 
OC45 
0070 
0071 
0072 
0073 
0075 
0076 
0077 
0078 
OC78D 
OC81M 

25/- 
15/- 
17/6 

9/8 
8/- 

12/8 
14/9 
12/6 
12/8 

5/- 
9/- 
5/- 
4/6 
5/- 
5/- 
5/- 
9/- 
6/- 
e/- 
8/- 
5/- 
5/- 
5/- 

OC8DM 
0083 
0084 
00122 
OC139 
00140 
00141 
00170 
00171 
00200 
00201 
00202 
0C203 
00204 
00205 
00206 
AC107 
ACI26 
AC127 
A0128 

5/- 
5/- 
5/- 

14/- 
8/- 

10/- 
22/6 

8/- 
8/- 
7/8 

17/8 
13/6 
10/6 
15/- 
15/- 
22/6 
10/- 
6/6 
8/8 
8/- 
7/6 
8/6 
5/8 

ACV19 8/6 
ACY20 5/- 
ACY21 8/- 
ACY22 5/- 
AD140 18/- 
AD149 18/- 
AF102 18/- 
AF114 8/- 
AF115 7/- 
AF116 7/- 
AF117 8/- 
AF118 14/- 
AF124 9/- 
AF125 8/8 
AF126 8/- 
AF127 8/- 
AFY10 22/6 
AFZ11 17/- 
AFZ12 12/6 
A8Y26 6/6 
ASY28 6/6 
A8220 7/6 
AHZ21 15/- 
GET103 5/6 

AC176 
ACY17 
ACY18 

GET113 5/- 
GETI14 4/- 
GET115 8/6 
GET11612/- 
GF.T875 9/6 
GET880 12/- 
MAT101 8/8 
MAT120 7/9 
MAT121 8/8 
T1166 6/- 
V30/30P20/- 
2G309 51- 
2G371A 5/- 
20381 5/- 
2N697 13/- 
2E1134 87/- 
28002 20/- 
28003 90/- 
28004 20/- 
28005 50/- 
28006 20/- 
28012 1401- 
28018 80/- 

STC SILICON JUNCTION RECTIFIERS, HALF WAVE 
3 AMPS D.O. 

RO3SO. 420 ply, 6/- R8360, 840 piv, ß/- 
R8340, 580 plv, 7/- R8370, 980 piv, 9/- 
R8350, 700 piv, 7/8 118380, 1120 ply, 10 /- 

TEXAS SILICON FULL -WAVE BRIDGE RECTIFIERS 
1B20K16100 piv, 2 amps, dimensions 1.4 x 1.4 x .6in. 25/- 
1B40K10100 ply, 4 amps, dimensions 1.4 x 1.4 x .6in. 30 /- 
1ß100M10,100 ply. 10 amps, dimensions 24 x 2/ x lin .85/- 
Postage 1/6 per rectifier. 

MULTIMETERS 
TYPE MF 15 

A.C. and D.C. voltage ranges: 
0- 10 -50- 250 -500- 1000V. 

D.C. current ranges: 
50011A- 104OOmA. 

Resistance ranges: 1001112-1M O. 
The meter is also calibrated for 
Inductance (10.10001), capacity 
10.80.F) and output /eye] measure- 
meats. Sensitivity 200011V. 
Accuracy ±2.5 % for D.C. and 
±4% for A.C. measurements. 

Dimension: 58 x 30 x 14ín. Price 68.8.0. 
Type 108 -IT: 24 range precision portable meter. 5000 
o.p.v. D.C. Volte: 2.5- 30 -50- 250 -500- 2500V. A.C. Volts: 
10 -50- 100-250 -500- 2500V; D.C. current 0.5- 5- 50 -500mA 
Resistance 2000- 20,000 ohms; 2 -20 megohms. Power 
output calibration in A.C. for 600 ohms line. Complete 
with prods and batteries, £5.5.0. P. ,v P. 51-. 

Our new price list of Valves, Tubes and Semiconductors is 
now ready. In addition to listing prices of some 2,300 
types it is a useful reference work giving: Valve and Tube 
Equivalents, Specification of Microwave Tubes. Cathode 
Ray Tubes and Semiconductors. Send S.A.E. (foolscap) 
now to get your copy free of charge. 

WE REQUIRE KLYSTRONS 
TYPE 723A/B and 2K25 

Also Valves 
4C35 5C22 and 8/3 

30/- paid subject to test 

EL22 15/- 
8133 12/6 
EL34 9/6 
EL35 5/- 
81.36 8/6 
EI.38 17/8 
EL41 8/6 
EL42 7/6 
EI.81 91- 
EL82 8/- 
&183 7/- 
E1.84 4/8 
EL85 7/6 
EL86 8/- 
EL90 5/6 
E1.91 2/6 
E1.95 5/- 
81360 22/- 
EL821 e/- 
81822 18/- 
EM34 18/- 
EM35 8/- 
EM80 7/- 
EM81 7/- 
EM84 7/- 
EM85 11/- 
EMM803 

10/- 
EN31 15/- 
EN91 8/- 
8E92 8/- 
EYSI 7/- 
EY81 7/- 
EY83 9/- 
EY84 7/6 
EY86 6/6 
EY87 8/- 
EZ22 8/- 
EZ35 5/6 
EZ40 7/6 
EZ4L 8/- 
EZ80 5/- 
EZ81 5/- 
EZ90 4/- 
G810H 40/- 
GTE175M 

12/- 
111.150 25/- 
GZ30 7/6 
GZ32 10/- 
0Z34 10/- 
GZ37 12/- 
HABC80 8/- 
HBC90 5/- 
HBC91 5/6 
HF93 8/- 
111194 8/- 
111.2 4/- 
HL2K 4/- 
111.23 8/- 
HL23DD 8/- 
111.41 4/- 
HL42DD 8/- 
HL92 6/6 
HL94 7/- 
HL132D 4/- 
HL133DD 

10/- 
HN309 15/- 

HY90 4/6 
IIT'2 7/- 
KT32 6/6 
KT36 17/6 
KT4I 7/6 
KT44 5/- 
KT45 15/- 
KT66 18/- 
KT67 45/- 
KT76 8/- 
KT88 28/- 
LP2 7/- 
MH4 6/- 
511141 9/- 
MHL4 6/- 
M8/PEN 8/- 
M8/PENT 

10/- 
PABC80 7/6 
PC86 11/- 
PC88 11/- 
PC97 7/6 
PC900 9/- 
PCC84 5/8 
PC085 7/- 
PCC89 11/- 
PC0189 11/- 
PCC805 11/- 
PC0806 11/- 
PCE800 10/6 
PCF80 8/8 
PCF82 6/6 
PCF87 11/6 
PCF800 10/- 
PCF801 9/6 
PCF802 9/6 
PCF805 11/- 
PCF806 12/- 
PCF808 12/- 
PCL80 10/8 
PCL81 9/- 
PCL82 7/- 
PC163 8/6 
PCL84 7/6 
PCL85 9/- 
POLSO 8/6 
PC168 10/6 
PCL80012/- 
PC180110/8 
PEN25 5/- 
PEN45 7/- 
PEN45DD 

12/- 
PEN46 6/- 
PEN220A 

PEN38310/- 
PEN384 7/- 
PEN453DD 

10/- 
PENA4 7/6 
PF80 7/8 
PF818 10/- 
PFL20014/- 
PL36 9/- 
PL38 18/- 
PL81A 7/- 
PL82 7/- 

P1.83 6/6 
PL84 6/6 
PL302 18/- 
P1.500 18/8 
PT15 15/- 
PX4 20/- 
PX25 15/- 
PY32 8/6 
PY33 8/6 
PY80 5/6 
PY81 8/- 
PY82 5/6 
PY83 6/- 
PY88 8/- 
PY301 11/- 
PY800 8/- 
PY801 8/- 
QP21 5/- 
QP25 5/- 
QP230 6/- 
QQV02-6 

45/- 
QQV03-10 

QQV06-40 

Q883/3 7/6 

Q895%10 6Ì8 
Q8150/15 8/- 
Q81200 10/- 
Q81202 8/6 
Q81203 8/8 
Q91215 12/- 
QV03-12 

QV 
Rl 

OS-25 8- 
R2 8/- 
RIO 15/- 
R18 7/6 
8162 4/- 
81641 5/- 
81661 4/- 
81145 15/- 
8U2150A 

12/- 
TP22 7/- 
TP25 5/- 
TP2620 7/6 
TT21 85/- 
TZ40 40/- 

1112/14 8/- 

U18/20 8/6 
1.121 7/- 
U22 8/- 
U25 12/6 
U26 12/6 
U27 7/6 
1137 20/- 
U50 5/- 
1152 6/6 
U70 4/6 
U76 4/- 
U78 4/- 
U81 10/- 
U191 ll/- 

U193 7/- 
U251 8/- 
U281 12/- 
11282 12/- 
U301 11/- 
11403 7/- 
U404 5/- 
U801 17/- 
UABC80 518 
U.8F42 91- 
UB41 101- 
UBC41 8/- 
UBCBI 8/- 
UBF80 8/8 
UBF89 7/- 
UBL21 10/- 
UC92 8/- 
UCC84 9/- 
UCC85 6/6 
UCF80 9/6 
1101121 9/6 
UCH42 9/- 
UCH48 81- 
1101181 813 
UCL81 91- 
UCL82 7/3 
UCL83 9/- 
UF9 10/- 
111.41 8/- 
UF42 9/- 
111.43 8l- 
UF80 7/- 
UF85 7/6 
UF86 9/- 
UF89 7/- 
UL41 9/- 
UL84 8/8 
UM4 10/- 
UM80 5/- 
UM81 101- 
17115 8/- 
UU7 10/- 
0138 7/- 
11119 7/- 
CUD) 8/- 
11Y1N 9/- 
11Y21 9/- 
UY41 6/6 
UY82 9/8 
UY85 8/- 
VP23 3/6 
VP41 5/- 
W39 8/- 
W81M e/- 
W107 7/- 
W729 10/- 
X76M 7/6 
AC12 6/6 
XC15 4/6 
XC18 7/- 
Y63 8/- 
Y65 5/- 
Z22 5/6 
Z62 5l- 
Z63 9/- 
Z66 10/- 
2759 28/- 
280311 15/- 
Z900T 18/- 

HEADPHONES 
DLR6, Low Impedance, balanced armature. Earpieces 
can be used as sound powered Microphone, 10 / -. 
No. 10 Assembly. Moving Coil Headphones with moving 
coil Hand Microphone fitted with press -to -talk switch. 
Rubber earpads. Cord terminated with army type 5 -point 
moulded connector. Low impedance. Brand new, 20/- ea. 
Small quantity available if second hand assemblies, 
checked, in perieet order. 8/8 ea. P. 0 P. 3/6 per cet. 

CATHODE RAY TUBES 
D07-5, 55/- 
1307-6, 80/- 
VCR138, 50/- 
VCR139A, 80/- 
09D, 80/- 

093, 80 /- 
3GPl, 40/- 
4GP4, 100 /- 
40F7, 200 /- 
49 P Ú 1 , 200/- 

481'31, 200/- 
5BP1, 80/- 
5CP1, 40/- 
5U P7, 80/- 
90 EC4 P. 180/- 

5 AMPS THYRISTORS. Gate Voltage 3.25V. at 120mA. 
200 piv., 13/ -; 300 piv., 15/ -; 400 piv., 17/6. 

ZENER DIODES 
3.9v. Z2A39F, 5/-. 4.25v, VR425A, 6/6; VR425B, 8/-. 
4.8v. 0A2208, 6/6. 4.7v. 0A2200, 10/-; 0A2209, 6/6. 
4.75v. VR475B, 6/6. 5.6v. 0A2202, 7/-; 0AZ242, 7/6; 
OAZ222, 9/6. 5.75v. VR575BA, 8/-. 8.2v. 0AZ203, 7/-; 
OAZ210, 6/-. 8.8v. OAZ204, 7/-; OAZ224, 10/-. 7.0v. 
VR7A, 8/-. 7.5v. 0AZ205, 7/-; 0ÁZ211, 8/-. 8.2v. 
OAZ208, 7/-. 9.1v. OAZ207, 9/6; 0A2212, 6/6. 11.0v. 
VR11A, 8/-. 12.0v. 10844B. 8/-; 0AZ213, 6/6. 18.0v. 
VRI3A, 8/-. 18.0v. BZY20, 7/8. 20.0v. ZNB20, 9/6. 
80.0v. BZY11, 6/6. 80.0v. BZY13, 6/6. 
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PRACTICAL r/ álUe /7tS WIRELESS p 
The following blueprints are available from stock. Descriptive text is not available but the date of 
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps 
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier .. 
The PW Signal Generator : : 

The Berkeley Loudspeaker Enclo- 
sure .. . 

The Luxembourg Tuner 

The PW Troubadour .. 
The PW Everest Tuner .. 

The PW Britannic Two .. 
The PW Mercury Six .. J 
Beginner's Short Wave Two 
S.W Listener's Guide .. J 
PW "Sixteen" Multirange Meter . . 

Test Meter Applications Chart 

(Oct. 1962) 

(Dec. 1962) 

(June 1962) 

(May 1962) 

(Nov. 1963) 

(Jan. 1964) 

5/- 

5/- 

7/6 

6/- 

5/- 

5/- 

The Celeste 7- transistor Portable 
Radio .. .. (June 1963) 
The Spinette Record Player 

Transistor Radio Mains Unit 
7 Mc /s Transceiver 1 (June 1964) 

The Citizen (December 1961) 

The Mini -amp (November 1961) 

The Beginner's Short Wave Superhet (Dec. 1964) 

The Empire 7 Three -band Receiver (May 1965) .. 

Electronic Hawaiian Guitar (June 1965) .. 

Progressive SW Superhet (February 1966) 

Beginners' 5 -Band Receiver 
Home Intercom Unit .. : } (Dec. 1966) 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN * THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL * 
RADIO, TV OR AUDIO EQUIPMENT. 

PRACTICAL uer service WIRELESS q y 
Before using the query service it is important to read the following notes: 

The PW Query Service is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 
to standard text books. In order to prevent unnecessary 
disappointment, prospective users of the service should 
note that: 

(a) We cannot undertake to design equipment or to 
supply wiring diagrams or circuits, to individual require- 
ments. 

(b) We cannot undertake to supply detailed information 
for converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of 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 9th June, 1967 and 
must accompany all queries in accordance with the 
rules of our Query Service. 

PRACTICAL WIRELESS, JUNE 1967 

Published on or about 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 (Alsia) Ltd. South Africa: 
CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription 
rate including postage for one year: To any part of the World (1.16.0. 
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* ** NEW SOLID STATE HIGH FIDELITY EQUIPMENT*** 
IMPROVED PERFORMANCE NEW STYLING NEW MODELS MONO Fr STEREO 

Choice 
PREAMPof LIFIER 
POWER AMPLIFIERS 
MAINS UNITS 
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MPA12 +12 
MPA25 
MPA1213, 

- MPS. Mono Preamplifier. All sine., loo noi, zener stabilised circuit. Full range of 

controls-fully equalised mauls for Stal YO D\VlXtal Me, Radio Tuners, Tape 
Head and Preamp Replay. Supplied built and tested, on tal chassis, complete 
with front Grey /Silver panel, Aluminium Knobs and Handbook. Output 250raV. 
Supply 12 to 60 volts, 3mA. Overall size 9, x ld x 1} MPS Price £8.19.6, p.p. 3/ -. 

SP6-2. Mono /Stereo Preamplifier. Uses 8 SiLconlGermanium devices, Zener 
stabilised. Completely new low noise design. Fu0 range of controls and filters. 
Inputs for Magnetic /Xtel /Ceramic Cartridges, Radio Tuners, Tape Preamp., 
microphones, Tape Head, etc. Record output socket. Supplied built and tested on 
metal chassis with Grey /Silver front panel and matching knobs. Complete with 
Input Sockets and Handbook. Output 250mV per channel. Supply 9 to 60 volts 
4mA. Overall size 12 x 34 x 3 }1n. SPB -2 Price 514.19.6, p.p. 5 / -. 

SP4. Mono /Stereo Preamplifier, as previously advertised. Complete with Front 
Panel and Knobs. Size 9 x 35 x ]tin. SP4 Price 610.19.6, p.p. 3/6. 

MPA12 /3 and MPA12 /15. 12 watt Power Amplifiers for use with above pre - 
Improved response and with even lower distortion levels. 

SAINS UNITS. 

110/240 volt 40/60 c/s input. 
AC/DC fused. Fully smoothed and 
isolated, Mu sertes has additional 
choke /capacitors filtering and 
panel voltage selectors. Al) types 
on metal chassis. 
Pß24/40. Output 24 and 45 volts 
1 amp. for use with 1 or 2 MPA12/3, 
11P412 /15, or (1) MPA12 +12 

Price 701- P.P. 3/- 

x1724/40. Choke smoothed. Output 
24 and 45 volts 1 amp. for use with 
1 or 2 MPA12 /3 and MPA12 /15 
or (1) MPA12 +12. Prise 8716 

pt'. 3/6 
MII80. Choke smoothed. Output 
50 volts 1 amp. for use with 1 or 2 
MPA25. Price 95/- P.P. 4/. 

' amplifiers. performance 
and MPÁL2 /3 for 3 to 5 ohm speakers, 291' -8 volt supply. 11PÁ12 /15 for 10 tu 16 ohm 
11PÁ12/15 speakers, 40145 volt supply, uses 8 silicon and germanium devices. Inputs 100mV 

for 12 natta, response ±1dB 30 c/e to 20 kc /s. THD 0.2% at l'2 watts. High gain 
stable push -pull output designs. Built on to metal chassis as illustrated. Overall 
size 6 a 2 a 3} fns. Complete with handbook. 

MPA12 /3 Prise 24.10.0, p.p. 2/6. MPA12 /15 Prim £5.5.0, p.p. 2/6. 

RECOMMENDED SYSTEMS 
MP3 +11PÁ12/15 +PS40 £14.12.6 

PT. 6/6 
MP3 +MPA12 /3 +PS24 518.17.6 

p.p. 6/6 
MP3 +11PÁ25 +MU60 

P.P. 8/- 
BP6 -2 +(11YÁ12 +12) +MÚ40 

(or ('2) MÁ12 /16) Bß8.600 

SP6- 2 +(2)31PA12/3 +MU24 
126.15.0 P.p. 10/- 

8P6.2 +(2)MPA25 +31U60 
838.5.0 p.p. 10/6 

8P4 +(2)MPA12/15 +PS40 
524.0.0 p.p. 9/ 

SP4 +(2)MPA1213 +P824 
222.16.0 p.p. 9/- 3 +(2)11PÁ12 /16 +11.40 
280.17.8 p SI 

MP3 +(2)3PÁ1213 +11Uß4 
119.7.8 pp. 8/. 

.,. 

. 7T' ,Y 7 ;V. tÿ' 
- 
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MP3 ' 11PÁ12 +12. Twin Amplifier for Mono /Stereo ove with above preamplifiers. 
Consists of two matched 11PÁ12 /15 amplifiers -see above- on single chassis. 

8P6-2 Output for 10 to 16 slam speakers. 40/45 volt supply. Overall size 10 x 2 x 311n. 

II MPA12 +12 Prise £9.19.6, pp 4/ -. 

sono Wise STEREO 
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MPASS 25 watt Power Amplifier for use with above preamplifiers. New design and 
layout with improved response and overall performance. Output for 71 to 16 ohm 
speaker systems. Input 180mV for full output. Push -pull circuit uses 10 silicon and 
germanium devices. Supply 50/60 volts. Overall size 8 x 2 x 31m. 

®¿I _p,,. _p''..-'ß..=1 
-- 
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'" 

MPA25 Price 27.10.0, p.p. 3/6. 
_'"" 

THE FINEST VALUE IN HIGH FIDELITY- FULLY GUARANTEED 
CHOOSE A SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS 

COMPLETE 
FREE EON REQUESTE 

'EXPLORER' (PW San 1967) All arts p 
(lase chassie) 79/8 P.P. 2/6. 

MULTI -BAND RX (PW April 1967). 
All parts 19.9.0. P.P. 4/, Parte Liste on 
request. 

GLOBEMASTER MW /LW /SW 
PORTABLE RADIO TO BUILD 

change. Buperhet printed cirent design. 
Fange. Superhtuninged 

circuit design. B)- chromed cabinet 11 x 7i x 31ín 
(SW 17-50 metres). Ear /Record sockets 1 

watt Push /Full output. 6 Milliard Tran- 
sistors, 
Handbook TOTAL COST f 7.19.6 P.P. on request TO BUILD 316 

MAYFAIR PORTABLE 

ELECTRONIC ORGAN 

r r! 9 i, " ̀ / /' °° 
% 

Now available as : 

Complete kit of j 
parts % -- í ~G/ Built and tested 
Prebuilt assemblies - 

Reverberation unit and 
recommended speakers 
and amplifiers in stock 
Designed by L. W. Roche 

Straightforward to build and tune -easy to play -fully guaranteed. 
All parts available separately- astounding value and performance. 

Plug-in printed circuits 170 transistors and devices 10 selected tone 
colours Fully sprung keyboard Vibrato 6 Octaves of /generators 
Simple locked -in tuning 110/250 volt mains unit Cabinet size 301" x 

151" x 9" Weight 35 lb. Cabinet with detachable legs, music stand and 
foot swell pedal Fully detailed building manual with photos, drawings 
and full circuits. START BUILDING FOR AS LITTLE AS £5. 

--- -- --- 
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TOURMASTER TRANSISTOR 
CAR RADIO- BRITISH MADE 

7- Transistor MW/LW Car Radio. 12 volt 
operated .3 watt output .Push-button wave- 
change. RF stage. supplied built, boxed, 
ready to use with Speaker and Baffle. Car 
fixing kit and manufacturers' current 
guarantee .Special Bargain Off er. Buy Now I 

LIST PRICE 15GNS. P.P. £7 Push button version .196 4/6 
811.19.6. P.P. 4f6- 

NEW SCOOP CAR RADIO! 

-- -- 
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BRITISH MADE STEREO TAPE 
PLAYER FOR CARS 82 gus, 

Mono version 26 gee. also P.M.IMed 
wave /Long wave Car Radio 25 gnu. 

VHF FM TUNER TO BUILD 
LEAFLET ON REQUEST 

87 /105 Mc /s Transistor Superhet. Geared 
tuning. Terrific quality and sensitivity. 
For valve or transistor amplilfers.4 r 3i x 
2ffn. Complete with dial plate.5 Millard 
Transistors plus 4 Diodes. (Cabinet 
Assembly ß0l- extra)- 
TOTAL COST fß,19.6 P. 
TO BUILD / COMPLETE RANGE OF ORGAN 

PARTS IN STOCK. 
H.P. FACILITIES AVAILABLE. 

FULLY DETAILED LEAFLET AND 
PRICE LIST ON REQUEST F STEREO DECODER FM 

Milliard Transistors. Printed Circuit 
Design with Stereo Indicator. For use with 
any v alve or transistor FM. Uses pot cores 
to islullard design and ger. and silicon tran- 
,i.tnrs. Leaflet on request. A.s used by 
BSC and ITV. 

. mplete Kit Price f 5.19.6 P.P 2/. 

TRADE ¡EXPORT SUPPLIED. Call for demonstration and play the Mayfair 

; . RELAYS -MOTORS -SWITCHES -MINIATURE COMPONENTS - 
TRANSISTORS AND DEVICES 

Complete range In stock all types for every purpose. Also panel and multi- 
meters, precision components, radio control crystals and parts, transie tors. 
tuner diodes, thyristors, Ides, zenere, rect(Bere and diodes. Everything you 

H R need for amateur and professional applications -see 1967 catalogue. The 
largest. range in the country. Suppliers of quality components and equipment 
for over 20 years. 

_ 

BUILD A QUALITY 2 OR 4 
TRACK TAPE RECORDER 

3 -speed version using `ck 110oks 
TWO-TRACK. Deck £10.10.0. Martin 

%moldier. 114.19.8. Cabinet and speaker 
" gus, Complete kits with FREE 7in. 
1200ft. tape, spare spool. 27 9 nS 

P.P. 
Today's Value 545. 151- 

FOUR-TRACK. Heck 513.10.0. Martin 
Amplifier 215.19.6. Cabinet and speaker 
7 gus. Complete kits a: th FREE lin. 
1200ft. tape, spare spool. q P.P. 
Today's Value 550. 3u g... 151- 

R 
- i íZ" 

LISTS AVAILABLE 
(Incorporated in full catalogue) 

Tesnvistore /Reetifieeelscrs/ \'elves] 
l,Yystals /7.euers etc. 24 pages 1 / -. 
4 page HI-FI free stock list with 
discounts. All popular makes. 

1967 CATALOGUE - - 

Hare you o copal Fuller ° 110 
1. 

Wailed and illustrated. 
Over 200 pages of com 
ponente, equipment, 
etc. Over 5,000 stock 
items Fully detailed and '[r1j 
illustrated. PRICE 8/6. Ik+llYl1seu1 
post paid. Five free I 

. 

discount vouchers, scree 
101 -. with every 

catalogue. 
___ 

200 PAGES-PLIIS! w "M_ -I;t 

WE CAN SUPPLY FROM STOCK 
MOST OF THE PARTS SPECIFIED 
ON CIHCIIITS IN THIS MAGAZINE. 
BEND LIST FOR QUOTATION. 

OR BETTER STILL -BUY THE NEW 
1967 CATALOGUE. EVERYTHING 
YOU NEED IS LISTED AND AVAIL- 
ABLE FROM STOCK. 

TUNNEL DIODES 1mÁ 22 /e; 5mA 
151- ;15mÁrice.F Brand new attraction 
of normal price. Free Specs supplied- DEAD RECHARGEABLE BATTERY 

9.6 volt 225mA /H 20 /-, P.P. 116 

To&Large 36 volt "se 
CHARGER 

packs. 
Fully mains isolated AC P.P. 
in moulded case. 4J /' 2 T. 

HENRY'S RADIO LTD. 
303 EDGWARE RD., LONDON, W.2 
FADdinon. 9 21 
Gpeu Dion. m Sat. (ST 01.7 1 p.m. 

Open all day Saturday 

SEE PAGE 1 59 FOR 
FURTHER RANGE 
OF STOCK ITEMS ALL ITEMS FULLY GUARANTEED 

www.americanradiohistory.com

www.americanradiohistory.com

