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11 PRACTICAL WIRELESS 

leI D CO LI`N 
(ReQJ rretlR MRrRf 

SOLDERING EQUIPMENT 

FOR 
THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

a" DETACHABLE 
BIT INSTRUMENT 

(List No. 64) 

IN 

PROTECTIVE 

SHIELD 

WITH 
ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, Telephones: 

LONDON, S.W.4 
MACaulay 

4202 

Telegrams: "SOLJOINT" LONDON SW4 

May, 1965 

54, 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 
A quality radio available as a kit 
or ready built. The sparkling 
performance and superb finish of the completed receiver give 
you value equivalent to a í12.12.0 commercial model. * All new parts. * 6 transistors and diode. * 350mW out- 
put. * Superhet circuit, Ferrite rod aerial. * Weymouth 
Radio printed circuit board. * Component positions and 
references printed on back of board. * Nicely styled wooden 
cabinet, 11 x 7f x 34in. * Vinyl covered in various colours. * 6 x 4in. speaker giving good bass and treble response. * Full instruction booklet 2/ -. Free with kit. * I.F. frequency 
470 kc /s. * Lining up service if required. * All parts supplied 
separately. Write for list. S.A.E. please. * 9v. battery 
required. VT9 or P.P.9 (3/9 with kit). 

COMPLETE KIT ONLY £4.17.6 PLUS 5/- POST 

OR FULLY BUILT [6.17.6 Tax & Carr. paid 
Volume and Tone Controls. In order, value; with o^ with- 
out mains switch; spindle length from fixing face; bocy dia.; 
price. A- 2MIog, SP, 21, If, 3/-; B- 2MIog, NO, 24, 2; -; 
C- IMlog, DP, I, 1, 3/ -; D- IMlog, NO, f, 1, 2/ -; E- SODKIog, 
DP, I}, I:, 3/ -; F- 500KIin, NO, I, I, 2/-; G- IOOKIin, DP, 
2f, If, 3' -; H- IOOKIog, DP, ;, I;, 3/-; J- IOOKIin, NO, f, 
If, 2/ -; K- SOKIin, DP, 2f, If, 3/ -; L- 5KIog, DP, f, '4, 3,' -; 
M- IKlin, NO, 2f, 1¡, wirewound, 2/ -; N- 1501ín NO, If, 
1, wirewound, 2/ -; post 9d. (I); II- (2 or more). Parcel I of each, 
13 controls, 25/ -, post paid. 

ELECTRONICS (Camberley) LTD. 
1S VICTORIA AVENUE, CAMBERLEY, SURREY 

Post orders only please 

ERSIN 

The world- famous copper 
loaded alloy containing 5 

cores of non -corrosive 
flux, that saves the solder- 
ing iron bit. Ersin Multicore 
Solder is also available in 
high tin qualityalloys.60'40 
in 22 s.w.g. for printed 
circuits, transistors, etc. 

THE HANDY DISPENSER 

X Easy to find in the 
tool box -simple to 
use. Virtually a third 
hand for tricky sold- 
ering jobs. 12feet S- 
core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 

continuous coil used 
direct from free- 
standing dispenser. 

MIN 

bra. 

2/6 each 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

SAVBIT SIZE 1 CARTON 

Contains approximately 30 
feet of 18 s.w.g. SAVBIT. 
It is also sup- 
plied in 14 s.w.g. 
and 16 s.w.g. Ob- r\ 
tainable from ra- tij 51W 
dio and electrical _. 

stores. 
5/- each 

BIB WIRE STRIPPER 
AND CUTTER 

Strips insulation 
without nicking 
wire, cuts wire 
cleanly, adjust- 
able to most f 
thicknesses. 
Splits extruded 
plastic twin flex. 

3/6 each 

MULTILORE SOLDERS LTD. 

MULTICORE WORKS HEMEL HEMPSTEAD HERTS. (BOXMO3R 3636) 
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May, 1965 

G UARANTEED 

PRACTICAL WIRELESS 

At VALVES * 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 3 MONTHS FREE TRANSIT IN- 
SURANCE. Satisfaction 

I Valve Bd GUARANTEE ., 2 -I1, 1/.. or Money back Guaraulee 
FREE for 12 or more in writing with on Goods if returned 

valves. every valve. within 14 days 

0Z4 4/6 
1A7GT 8/8 
1050T 7/- 
1D5 7/- 
1Dß 9/0 
111501 9/- 
1L4 Il- 
1LD5 4/3 
1LN5 4/8 
1NSGT 819 
18,5 56 
105 5/3 

8X86'2 8/- 
6/7 5/9 
687G 2/- 
6X70T 4/9 
BKGG 5/- 
8K801 11/- 
6825 8/6 
6L1 96 
SLOG 7/6 
6L18 7/9 
8L19 11/8 
61.13211 7/9 

80C1 
185 4/6 41 9/8 SD615 

2D21 5/8 8,26 8/8 30FL1 BP23 9/9 3A4 4/- 30L1 
3A5 9/9 0380 8/8 30L15 
3D8 419 8ßT 9/9 

80P4 
3Q4 7/- 

BSA7 
70 

519 
30P12 

384 5/- 20P19 
6007 4/9 3V4 6/6 30PL1 
6307 4/9 5R4GY 9/6 

5T4 el- 8507 3/- 

20L1 16/- DL92 51- 
2001 9/6 DL94 6/6 
20P3 12/6 DL98 7I3 
2004 17/- EAU) 1/3 
20P5 15/- EABC80 8/9 
25A8G 8/- EAC91 4/- 
25L8GT 7/9 EAF92 8/3 
2515G 8/-EB34 1/3 
25Z4G 7/- EE41 51- 
2525 8/- 8891 3/- 
25260 8/- E13038 4/9 
2780 17/6 88041 7/9 

6/9 EB081 7/9 
1118 88E80 7/8 

7/6 88E83 9/6 
9/6 EBF69 7/9 
6/6 EBL21 10/9 
9/9 8052 4/9 
9/6 EC91 4/8 
7/6 ECOS 816 

13/8 80031 7/8 
9/3 80032 4/- 

80PL13 9/8 ECC33 4/9 

8577 b/B 
3505 8/6E0034 9/- 

88K7 5/- 35L8GT el- ECC35 5/9 
35W4 8/-IECC40 9I8 

88N7GT 4/9 g5Z5GT 7ÌBIECC82 8Ìe 
8607 5/9 41 6/6 E0088 8/8 
6,967 3/8 42 6/8 E0084 7/6 
611401 9/85085 7/9 ECC85 7/6 
6180 4/6 5005 8/6 80068 9/6 
818a1 8/9 SOLBGT 7/6 80E80 8/9 
6X4 4/9 53K0 9/8 ECF82 8/3 
8X50 5/- 81BT 17/6 ECH21 10/9 
8X501 8/- 81601 11/- ECH85 11/6 
7a8 10/9 62131 13/6 ECH42 8/6 
7B7 719 75 , 5I8 ECH81 
705 7/9 78 511ECH83 
708 7/8,80 5/B.ECL80 
7117 7/3 83 9/BIECL82 
714 6/- 18581 19/8 ECL83 
7Z4 6/- 185BTA 19/8 ECL64 
803 3/-807 7/61ECL86 
1001 11/6 913 49/- 
1062 19/e 832 19/- 
1001 4/9 888A 12/6 
10F9 10/6 954 3/9 
10E18 101- 055 2/3 
10LD11 14/6 950 2/- 
10P13 8/8 1625 5/6 

5II40 5/6 
MG 7/6 
513G 4/9 
51301 5/6 
5140 , 9/6 
5Z4 9/- 
5Z40 7/6 
5Z4GT 9/8 
Nano 9/- 
ßA8 3/6 

8A60 7/9 
BARGT 12/9 
ß8C7 3/- 
8AG5 2/9 
6.4117 8/9 
OAKS /- 
8AL5 3/3 
8AM6 3/- 
8AQ5 13/- 

GAM 5/- 
8AU6 71- 
BIM 5/9 
ßB7 8/8 
6886 31- 
6BA8 5/6 
611E8 5/8 
6B06G 151 - 
6B16 6/6 
6036 5/9 
68Q7A 6/6 
8BR7 8/6 
8BR8 9/6 
6BW6 7/9 

604 2/8 
6C5 5/8 
6C8 3/8 128,8 71ß'(71C 8/8 EF184 

7/- 
8/8 
6/6 

10/6 
121- 
10/3 

EF22 7/- 
8E36 3/3 
EF37A 8/- 
8E39 7/8 
EF40 11/- 
EF91 8/- 

10P14 9/6 8080 7/6,EF42 
6/9 

EF60-SR116 
10P18 7/- 6057 9/6 EF60(A) 2/6 
12A8 E13 5067 918 EF54 3/- 
12AH8 11/- 5783 "/81 
12AT8 6/6 9001 318 
12A17 6/6.9002 4/9 
12A08 9/- 9003 5/9 
12,07 6/- ATP4 2/6 
12AV8 8/9 AZ31 7/6 
12AX7 8/6 AZ41 7/- 

EF80 4/C 
EF95 61- 
EF98 7/6 
EFOD 8/9 
EF91 3/- 
8E92 31- 
E1183 9/9 

8C9 11/- lEBE el 
CBL31 73/6 EK32 

8CD8G 19/6 12BH7 8/9 
CCH35 13/6 EL32 

L2C8 5/6 
CY31 

6D2 3/8 12E1 17/6 D77 813 ÉL34 
8D3 9/6 125 GT 319 DASD 11/8 E135 

6F1 4/9 1637111 8/- 
Dun 8/- EL38 

808 7/8 12K7GT 4/9 DAF91 4/8 EL41 

80811 418 12K8 919 
DAF88 7/3 EL42 

8118 919 12X80T11/6 DF33 8/9 EL81 

8F14 9/8 120701 4/9 
DF91 3/- ELM 
0198 7/3 ELM 

6115 9/8 12SA7 7/- DF97 7/6 ELK 
6119 6/- 12807 4/6 DH63 5/6,EL95 
8132 4/9 10807 3/6 DH78 4/11EM34 
BF38 4/- 12837 8/6 DK32 9/11E1980 
8118 1/6 128X7 4/8 DH91 5/8 EMS1 
835 4/3 12811701 8/9 DK92 7/- EM85 
8050 3/- 12SQ7 8/6 DK98 7/9.EN31 
811501 4/31303 8/8DL83 7/BEY51 
6118 3/6 19805 7/9 DLBS 7/6 E186 
8117 8/8-19B08 14/-131.83 9/- EY88 
807G 41920D1 8/91DL75 8/-EZ40 
811701 7/8,201,2 9/8DL8S 9/-EZ41 

9/6 
7/8 
8/9 

11 /- 
11/6 

6/- 
12/6 

8/- 
9/6 
8/9 
6/1 
9/9 
3/9 
0/- 

8280 5/9 022 6/9 
EZ81 8/- U29 12/8 
FC4 8/- 025 10/6 
FW4/500 7/- U28 8/6 
0110 12/6 031 7/- 
GZ32 7/6 U33 14/- 
GZ34 11/6 1135 12/6 
11K90 9/6 087 26/- 
HL41DD 8/6 U50 4/9 
HN309 10/- 052 4/9 
HVR2 9/- U78 5/6 
KT32 . 6/9 078 9/8 
XT330 9/- 0107 12/6 
KT36 14/- 0191 11/8 
KT94 6/- U281 9/6 
KT55 17/6 U282 12/- 
1(181 11/- 0301 12/- 
KT83 4/6 u309 6/6 
KT88 13/C U329 9/8 
KT78 8/6 0339 11/6 
KT88 19/- U403 10/8 
KTW81 5/9 404 8/- 
KTW82 6/6 U801 17/6 
KTW88 5/9 UABC80 7/- 
KTZB 11/- UAF42 7/9 
L67 8/- UB41 7/- 
LN152 8/8IIBC91 7/6 
MO14 7/- IIBC81 7/9 
N37 10/8IIBF80 7/9 
N78 14- IIBF89 7/6 
N108 17/- UBL21 12/- 
2152 8/7,0C92 7/9 

110084 9/9 
UCC85 7/3 
U0F80 10/6 
001121 9/f 
UCH42 7/3 
001181 '/9 
00182 9/- 
IICL83 12/- 
UF41 8/- 
0142 5/6 
0Fg0 3/- 
UF65 7/8 
IIF89 8/- 
IIL41 8/- 
0194 14/- 
UL46 919 
UL84 8/8 
OM80 3/9 
URIC 7/6 
QUO 11/6 
U127 9/6 
IIII8 13/8 
0Y1N 11/- 
IIY21 916 
0141 6/- 
UY85 8/- 
VP4B 9/- 
VP23 2/9 
VP91 1/8 
VR105 5/8 
VR150 5/- 
W78 4/9 
W81 7/3 
801M 11/- 
X83 8/6 
885 111- 
X660 7/9 
X78M 11/- 
X78 21/- 
X79 21/- 
881M 9/- 
Y63 8/- 
283 6/- 
283 4/9 
ZBR 8/6 

P41 7/8 
P81 2/9 
PALM() 8/- 
PC88 11/6 
PC97 9/6 
PCC84 6/6 
PCC85 7/9 
PCC88 11/9 
PCC89 9/8 
PCC189 12/- 
PCF80 8/8 
PCF82 7/- 
PCF84 1E/- 
PCF88 111- 
PCL82 7/3 
PCL93 9/- 
PCL89 7/3 
vCL85 10/8 
PCL86 10/6 
PEN25 3/9 
PEN45 8/6 
PEN48 4/6 
P 3 9/6 

9/8 
18/3 

66 
OÌ6 
7/- 
8/3 
8/- 

12/6 
9/- 
8/- 

10/- 
10/8 
8/8 
6/3 

P136 
PL88 
PL81 
PL82 
PL83 
PL84 
PL820 
PMS4 
PX4 
P825 
PY31 
PY32 
PY33 
1190 
PY91 

P183 6/9 
PY88 8/P 
PY800 7/9 
PY801 7/0 
PZ30 9/6 

8/9 R19 9/6 
7/6 P.118 11/- 
0/9 SP41 2/3 
9/8 2181 2/- 

18/- 3025 18/- 
7/8 SII2150 4/6 
7/3 T41 8/9 
9/8 TDD4 8/6 
7/- 1314 7/8 
7/- U19 7/6 

100'e 
TYPES 

NOT 
LISTED 
S.A.E. 
ENQS. sinaJ 

1 

Tub ID 
HIGHEST QUALITY- 
COMPARE OUR PRICES 

GUARANTEED 
Carr. s Ins. 12 /6 6 Months 12 Months 

MOST MOLLARD 12m. £2. 0.0 £3. 0.0 
MAZDA, COSSOR 

EMITRON, EMI - 14in. £2.10.0 £3.10.0 
SCOPE, BRIMAR, 15-17in. £3. 5.0 £4. 5.0 
FERRANTI TYPES, 
PROCESSED IN 

19in. £3. 5.0 £4. 5.0 
OUR OWN 21 in. £3.15.0 £5.15.0 
FACTORY 23in. £3.15.0 £5.15.0 

NEW 
TYPES 

MW 31/74 

£3.15.0 

MW 38/24 

£4.15.0 

CRM 172 
MW 43/64 

£6.0.0 

SATISFACTION GUARANTEED 

TRANS /RECEIVERS 
Type STR908. Latest 9 Transistor 
Loudspeaker type. 5-4 miles range. 
Few at pre-inerease price of £25 

PROFESSIONAL TAPE 
RECORDER 

MAYFAIR FT157, Four Transistor, 
Capstan Drive, Two Speeds, Dual Track, 
Push -button Controls, Tape, Ideal 
Speech ami Music, Many Refinements. 
Only .3'!, Wow Flutter. Beautiful 
Finish with Mike, Sin. Tape, Telephone 
adapter. £17.17.0 
CO -AX, low loss, Gd. yd., 25 yards, 
11/6; 50 yds., 22/ -; 100 yds., 42/8; 
l'o-ax Flogs, 1/3- Wall outlet boxes 3/8. 

SPECIAL C.R.T. OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31/74 Tubes at 
the unrepeatable price of 29/ -. MW 
36/24 ditto. 39/ -. P.P. 12/6. The 
above are guaranteed for 6 months. 

LOUDSPEAKERS 

e'" 7/6 
30 Top Make 

Sim 8/6 
7 x 41n. 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 4/. 25ft. coils only. 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 250 -0.250 V. 
60 md, 6.:t V 3 A (80mA 12/8) 9/6 Ditto semi- shrouded 9/8. 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Abso- 
lutely Complete. These sets are on' un- 

lillalled in value due to huge 1-urchaa 
Erect from source. They are mteste,l 
anal not guaranteed to be in working 
order. Carr. etc., 15/-- 
141.. £2.19.0 17in. £4.19.6 

TURRET TUNERS 
Most makes, your choice If avail- 
able, with valve 16 / -, less valves 
ini-. 0..4.17. enquiries. 

* BULK BARGAINS * 
12 POTS. Popular values. 5K to 
2 Meg. Unused, m xed, pre- 4/6 vet, long sp.. witch, etc. 
CONDENSERS. 25 Mixed Electrolytic. 
Many popular sizes. List 10/_ Value £5. Our price 

100 RESISTORS 6/6 
Excellent. Sizes I -3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
condensers, 3 pt' to 5,000 p5'. LIST 
VALUE Over £5. 

25 TAG STRIPS 4/- 
2, 4, 6, S way etc. Unused. 

100 HI STABS 9/6 
1% to 5 1000 toy MO. 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot 1/6 standard L.P. type now only 
White Spot R.F 2/- 
Mollard Matched Output jCita 12/6 000I U and 2 -O(781 
R.F. Kits 0(744, 0045 (2). 12/6 3 transis: ors. 
AF114 8/- 44 5/6 
AF115 7/8 0045 5/6 
AF118 7/8 0072 5/6 
AF117 7/- 0081 5/8 
AF127 9/6 0081D 5/6 
0C96 12/6 0082 6/- 
0038 19/- 00170 8/6 

00171 8/8 

GERMANIUM DIODES 
General Purpose miniature detector, 
A.V.C. e, c. 8d. or 6/8 doz. 
Gold Bonded highest Quality. 
vidually tested. 
9/8 doz. 

SILICON RECTIFIERS 
Guarantied performance. Top Make. 
Tested '250V working. 
I00,0 A 3 / e esomA 7 6 (3 for 9/8) (3 for 19/6) 

1/- 

VALVE HOLDERS, B76, 8d. ea., with 
Screen Bd. ea., I39A 6d. ca., with Screen' 
8d. ea. lot. Octal 8d., Mazda Octal 44,1 
BA 8d. lless 15.,, in dozens). 

LINE TRANS 
Huge quantity, most makes at 
only 
S.A.E. enquiries. 29 /- 

ELECTRIC MOTORS. AC /DC 3-8 
volt. Totally enclosed standard 
mounting, powerful V 5M /eye, 7/6 spate hr relics, 2 V 

ELECTROSTATIC 
SPEAKERS 

Type LSH75. Originally 25/-, As fitted 
t.. t; erman III-13 Radios. Bargain 5/- ea. 
9/6 pair 

Small 2 volt 3 amp /hour, 3/6 each. ' 

H.T. TRANSFORMERS 
200/.250V a.c. 350- 0 -350V 150 mA 
6.3V 5 amp, 5V 3 amp. Gift 27/6. 

TUNING CONDENSERS 
F.M. 2 gang 15 +15pF standard with 
slow motion, 3/9. A51 /FM 500 pF and 
15 pF 2 gang with slow motions, 4/9. 
Standard .0005 2 gang, 4/8, small 
.0005 2 gang. 4/8. 

A.C. MOTORS 
For 230V a.c. Powerful, self-start/6g, 
weight I1 1L. 12/6. 

SYNCHRONOUS 
MOTORS 

200 /250V A.I'. 500 top quality 5 re,, 
per hour. Ideal clocks, timers, etc. 12/8 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes for Itema 
not listed, particularly rare valves 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY 

l' -i' " 11,. 2/ -, 41ós. 2/8, 711'3 /8. 1511.s. 4/ -, e c. (C.O.D. ex rol. ALI. VALVES LESS 5% AND POST FREE IN DOZENS 
350 -352 Fratton Road, Portsmouth. Tel: 22014 

ALL MAII. ORDER, RETA IL SHOP AND HI -l'1 ROOM 

DEVONIAN COURT PARK CRESCENT PLACE, 
BRIGHTON. Tel. 680722 TECHNICAL TRADING CO. 
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MAIL ORDERS TO: 
54 WELLINGTON 
STREET, LEEDS I 

Terms: C.W.O. or C.O.D. Ne C.O.D. 
under LI. Postage 2f9 extra under L2. 
416 extra under L5. Trade Supplied. 
S.A.E with all enquiries please. Personal 
shoppers welcomed at any of the branches 
below. Open all day Saturday. 

10 North 
Parade & 54 -56 
Morley Street 

BRISTOHLf 
-dey, 

Lower Castle 14 Lower Cutis Street 
(Half -day Wednesday) 
Tel. 22904 

BRADFORD 

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

DERBY 26 Osmaston Rd., The Spot 
(Half -day Wednesday) 
Tel: 41361 

DARLINGTON 13 Post House 
Wynd (Half -day 

Wednesday) 043 
133 Leith Street, 
(Half -day Wed.) 

Tel:, WAVerley 5766 

GLASGOW 326 Half -day). 
Argyle Street. 

Tel: CITy 4158 

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

LEICESTER day Th 
h 

urs.) Tel: 56420 

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

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

LONDON 238 Edgware Road W2 
(Half -day Thursday) 
Tel: PADdington 1629 

MANCHESTER 
60A -608 Oldham St. Tel: CENtral 2778 
(No half -day) New larga store. 

MIDDLESBROUGH P N Rd. 
(Half -day Wednesday) Tel: 47096 

SHEFFIELD 13 
as 

Exchange Street 
Castle Market Bld. 

Te1:20116 (Half -day Thursday) 

EX. GOV., 2V ACCUMULATORS, 
16 A.H. Size 7 x 4 x lin. Brand new, 
4/9 each. Three for 12/8, cary. 5/ -. 

MULTI -METEI S CABY Ml.Sensitivlty 
2.000 ohms per volt. A.C. and D.C., 54/-. 
A.10. Basic Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges 84.11.8. 11.40. 
Sensitivity up to 10,000 ohms per volt A.a. 
and D.C., £8.2.8.30.000 ohms per volt, with 
overload buzzer. £8.19.8. Other types in 
stock from 39/9. 

TRANSISTOR SALE Mullard OC71 3 gg, 

0C45 4/11, OCC44 4 /11, 0072 4/9,0081 4/ 1, 
Ediswan XA101 3/9. XA112 3/8, XB113 9, 
XB104 3/9. XC101A 3/9. Postage 6d. or 
up to 3 transistors. 
EX GOVT. SELENIUM 
RECTIFIERS 12v IS AMP '19,9 
(BRIDGE) F.W. ONLY 

Ex. GOVT. SMOOTHING Cl1OKES, 
200 mA, 3-5 H, 50 ohms. Parmeko 8/9; 
150mA, 10 H, 50 ohms 9/9; 120mA. 12 H, 100 
ohms. 8 /9i 100mA. 10 H. 100 ohms, 8/9; 60 
mA, 6-10 H. 250 ohms. 2 /11. 
TANNOY RE- ENTRANT LOUD- 
SPEAKERS. For outdoor or OC 19 Factory use. 8 ohms. 8 watts. Only 

HI -FI IO WATT AMPLIFIER 
Brand New Complete 87.19.8 5/6 r. 
Manufacturer's discontinued Model. Push - 
pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
'Mike' and gram. Separate Bass and 
Treble Controls. Sigh Sensitivity. Output 
for 3 or 15 ohm speaker. Guaranteed tested 
and in perfect working order. 

R.S.C. 30 -WATT ULTRA LINEAR 
Al() HIGH FIDELITY AMPLIFIER 

r.. 

A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response f3 dB 
30 -20000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF88, EF86, ECC83, 807, 
807, GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum Input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit Is 
designed for CLUBS, SCHOOLS, 
THEATRES. DANCE HALLS, or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN; BASS, LEAD OR 
RHYTHM GUITAR, STRING BASS, 
etc. For standard or long- playing recorde, 
OUTPUT SOCKET PROVIDES L.T. 
and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so thkt two separate inputs such 
as Gram and "Mike" can be mixed. 
Amplifier operates on 200 -250v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point- 
11 Gns to -point wiring diagrams 

and lnstruotfone. If required 
Carr. 10/- 1perforated cover with carry - 

for 19/9. The amp ere can beosupplied. 
factory built with EL34 output valves and 
12 months' guarantee, for 14 gns. 
Send S.A.E. for leaflet. 
TERMS: DEPOSIT 34/6 and 9 monthly 
payments of 33/6. (Total 18 ans). 
Suitable microphones and speakers avail- 
able at competitive prices. 

FANE HEAVY DUTY HI -FI SPEAKERS 
121n. 15 ohms. Cast chassis. Exceptionally 
robust tin. diam. Voice Coil Assemblies. 
122 /10 20watt,bgns. 122 /l0A 20watt. 8gns. 
122 /12 20watt, lgns. 122 /12A 20watt. 89ns. 
122/14 22watt, 9gns. 122 /14A 22watt.lOgds. 
122 /17 25watt ,£11.17.8122/17A25watt£12.17.6 
15in, 15 ohms. Cast chassis, Exceptionally 
robust tin. diem. Voice Coil Assemblies. 
162 /12 20watt,l2gns. 152/12A 20watt.l3gns. 
152/14 27watt,114gns. 152/14A 27watt,l5gns. 
162/17 35watt,16gne. 152 /17A 35watt.11ana. 
"A" Indicates dual cone type. 30- 17.000 
c.o.s. Send S.A.E. for leaflets and terms 

R.S.C. GRAM. AMPLIFIER KIT. 3 watts' 
output. Negative feedback. Controls Vol.. 
Tone and Switch. Mains operation 200 -250v. 
A.C. Fully isolated chassis. Circuit, etc., 
supplied. Only 39/9. Carr. 3/9. 

(iL&A MINIATURE 2-3 W A1T GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2/3 ohm 
speaker. For 200 -250v. A.C. mains. Size 
111 x 21 x 21in. Controls: Vol. and Tone 
with Switch. Only 59/8. 

12 In. 10 WATT HIGH QUALITY 
LOUDSPEAKER 

In walnut veneered 
cabinet. Gauss 12.000 
lines. Speech coil 3 
ohms or 15 ohms. 
Only íi4.19.8 Carr. 5/- 
Terms: Deposit 
11/3 and 9 monthly 
pa (Total 66 12.6) 
1l' 20 WATT 111 -FI 
LOUDSPEAKERS 
IN CABINETS. Size 

18 x 18 x10in. Finish as above. Only 87.19.6. 
Terms: Deposit 7/9 and 9 monthly pay- 
ments Of 17/9 (Total 88.17.8). Carr. 8 /s. 

LINEAR TREMOLO /PRE -AMP. UNIT 
Designed for introducing the Tremolo 
effect to any amplifier which is fitted with 
a reserve power supply point for smoothed 
H.T. and 6.3v. A.C. L.T. The unit plugs 
into power supply point and any input 
socket or amplifier. Controls are Speed 
(frequency of interruptions). Depth (for 
heavy or light effect). Volume and Switch. 
Three sockets are for two inputs 
and Foot Switch. ONLY 4 Gns. 

R.S.C. 4/5 WATT AS HIGH -GAIN AMPLIFIER 
A highly- sensitive 4 -valve quality amplifier for the home, 
small club etc. Only 50 millivolts input is required for 
full output so that it is suitable for use with the latest 
Illgh- fidelity Pick -up heads In addition to all other types 
of pick -ups and practically all "mikes". Separate Bass 
and Treble Controls are provided. These give full long- 
playing record equalisation. Ilum level Is negligible being 

1 dB down, 15 dll of Negative feedback is used. 11.T. of 
300 y. 25 mA and L.T. of 6.3 v. 1.5e, ie available for the simply 
of a Radio Feeder Unit, or Tape -Deck, pre- amplfior 
For A.C, mains Input of 200-230-2.50 v. 50 e /s. Output for 

2-3 ohms speaker. Chassis is not live. Kit Is complete in every detail and Includes 
fully punched chassis (with baseplate) with Gold Hammer finish and point - 
to -point wiring diagrams and Instructions. 1 Exceptional value 24.1 5.0 
or assembled ready for use 25/- extra, plus 3/6 cary. deposit 22/6 and 
5 monthly payments of 22/6 (Total £6.15.0) for assembled unit. 

JASON FMTI 
V.H.F. /F.M. RADIO TUNER DESIGN of 
parts including valves, tuning dial, escut- 
cheon, etc. Total cost 88.19.8 
SUPERIET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning. 
W /Ch. and Vol. Only 250v. 15mA. H.T. and 
L.T. of 6.3v. 1 amp. required from amplifier. 
Size approx. 9 x 6 x 71e. high. Simple align- 
ment procedure. Point -to -point wiring 
diagrams, instructions and Priced parts list 
with Illustrations, 2/8. Total building 
costs £5.5.0. S.A.E. for leaflet. 

TRANSISTORISED SOUND MIXER 
Enables mixing 01 up to 4 inputs, i.e.. mic., 
tape. gram., tuner, etc., into single output. 

Compact and 
completely self - 
contained, uses 
standard 9 volt 
battery. Four 
standard lack 
inputs. 
PRICE 498 

R.S.C. G5 AMPLIFIER 
for Guitar, 'Mike', Gram or Radio 

5 watt high quality output. Incorporating 
high flux 12in. 10 watt 12,000 line loudspkr. 
Sensitivity 30 m.v. High impedance lack 
input. Handsome strongly made cabinet 
(size 14 x 14 x lin, approx.) finished In com- 
plementary shades of Rexine /Tygan. 200 - 
250v. A.C. mains. Suitable for Lead or 
Rhythm Guitar in home or small club, etc. 
69.19.8. Or DEPOSIT 29/3 and 9 monthly 
payments of 22/3 (Total £11.2.8). Carr. 7/6. 

R.S.C. BABY ALARM or INTER -COMM 
KIT. Complete set of parts with diagrams. 
etc. Housed In two polished walnut finished 
cabinets of pleasing design. High sensitivity 
For 200 -250v. A.C. mains. Fully isolated. 
Controllable at both units. An intercomm. 
of this class would normally cost 12030. 
Only 89/6. carr. 5/- or assembled ready for 
use. 6 gns. 
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R.S.C. G100 
100 WATT AMPLIFIER 

TERRIFIC POWER OUTPUT FOR ALL PURPOSES! 

For ELECTRIC ORGAN, LEAD, RHYTHM and BASS 
GUITAR and any other musical instrument. FOR 

VOCALIST, Gram, RADIO and Tape etc. 
* Incorporating SIX 121n. PLUS TWO 15in. HEAVY DUTY LOUD- 

SPEAKERS. Total Rating, 140 watts. 
* Housed In 4 substantial Wood Cabinets of pleasing design and 

covered in contrasting shades of Rexine and Vynair with 'gold' trimmings. 
* 4 Jack Inputs in TWO CHANNELS with 4 Independent Volume Controls. 
* Separate Bass and Treble Controls on each channel. 
* For standard 200 -250v. A.C. mains operation. 
Fantastic Carr. 30/- 

Value Gns. at only 2 
Or D,'po-,il t10.14.2 and 52 weekly 
payments of 35/- 9-7. Gns 

Send S.A.E. for full des- 
criptive leaflet, or visit one 
of our many branches and 
hear this fabulous amplifier 

ALL INTEREST CHARGES 
REFUNDED IF SETTLEMENT 

MADE 
WITHIN 

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 vocalist, gram, radio, tape and general public address 

it UNUSUALLY POWERFUL LOUDSPEAKER 
COMBINATION consisting of a FANE HIGH 
FLUX 15ín. 30 watt unit PLUS A FANE 12m. 20 
watt unit with extended frequency response. * 4 Jack Socket Inputs and two independent Vol. 
Controls for simultaneous use of up to 4 pick -ups 
or 'mikes', 

* Separate cabinets fully covered in con- 
trasting tones of Rexine /Vynair with 
'gold' trimming, for speakers and 
amplifiers. 

* Separate Bass and Treble Controls 
giving 'boost' and 'cut'. 

Send S.A.E. for leaflet. Or call at one of 
our many branches and compare the Bass 
Regent with units at more than three 
times the cost. Carr. 17/6. 

Cash Or De .11.0 
monthly and 12 monthly 

Gns. payments of £4. 
(Total 51 Gus.) 

INTEREST CHARGES REFUNDED IF 
SETTLED IN 6 MONTHS 

R.S.C. COLUMN 

SPEAKERS 
Covered in two -tone 
Rexine /Vynair. Ideal 
for vocalists and Public 
Address. Normally supp- 
lied for 15 ohm matching 
but can be supplied for 100v. 
line for 35/- extra. 
Type C58, 15 -20 watts. 
Fitted five Clin. high flux 
speakers. Overall size 

x 
approx. 

x 5in 12 1 G ns 10 
Carr. 

Or deposit of 29/- and 9 
monthly payments 29/- 
(Total £14.10.0). 
Type C412. 40 watts. Fitted 
four 12ín. 12,000 line 10 watt 
speakers. Overall 

nsize 
52 x 

13x 7in. approx.' 91 Gns Carr. 15/ -. 
Or Deposit of 51/9 and 9 
monthly payments of 44/5 
(Total 213 tins,) 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL CABINETS 
TYPE RGl 
Two Tone Rexine/ 
Vynair covered. Suit- 
able for Bass Guitar. 
Speaker Unit 15ín., 
High Flux, 15 ohms. 30 
watts. Cabinet size 
approx. 24 x 21 x 131n. 

Only 191 Gns. 
Or Deposit 51/9 and 9 
monthly payments of 
44/5. (Total 21} Gns.) 

R.S.C. BASS /10 AMPLIFIER 
SUITABLE FOR BASS GUITAR 

A highly efficient un i incorporating mas- 
sive 15ín. high flux loudspeaker specially 
constructed to withstand hraviest load con- 
ditions. Rating 25 watts. Individual bass and 
treble controls give ample Boost" and 
"Cut ". Two lack socket inputs separately 
controlled. Cabinet in of substantial con- 
struction and attractively finished in two 
contrasting tones of Rexine and Vynair. 
Size approx. 24 x 21 x 13ír. Carr. 1716 
Send S.A.E. 292 Gns. deposit 

6 & 12 
rann [Lilo oannonts of 51 /6 . 1total 321 Gns.) 

R.S.C. BASS -MAJOR 30 WATT 
AMPLIFIER 

A MULTI -PURPOSE HIGH FIDELITY HIGH OUT- 
PUT UNIT FOR VOCAL AND INSTRUMENTAL 
GROUPS 
Eminently suitable for lead, rhythm, bass 

guitar and all other musical instruments 
* Incorporating two 12in. 25 watt Heavy Duty, High 

Flux Fane Loudspeakers, one with dual cone for high 
frequencies. * Robust wood cabinet with exceptionally attractive 
covering of Rexine /Vynair with gold trimmings. 

* Four Jack Socket Inputs and two independent Volume 
Controls for simultaneous connection of up to four 
Pick -ups or "Mikes ". * Separate Bass and Treble Controls. 
SUPERIOR TO UNITS AT TWICE THE COST. 

391 Gns Send S.A.E. for leaflet 
Carr. or call for demonstration 
17/6 at any branch. 

Terms: Deposit 24.3.0 and 12 monthly 
payments of £3.8.4 (Total 43 Gns.) 

30W. HIGH QUALITY AMPLIFIER 
A Four Input, two volume control Hi -Fi unit 
with separate Bass and Treble "Cut" and 
"Boost" controls. Designed for vocal or Inst- 
rumental groups. For Bass, Lead or Rhythm 
Guitar. Six Mullard or Brimar latest type 
valves. Housed in strong Rexine covered cabi- 
net with twin chrome carrying handles. 
Attractive black and gold perspex fascia plate. 
For 200 -250v. A.C. mains- Output for 3 or 15 
ohm speakers. Send S.A.E. for leaflet. 

16 
1 Carr. or Deposit 2 Gns. and 9 

10 /- monthly payments of 38/6 
GNS. (Total 181 Gns.) 

R.S.C. GIS I5 WATT AMPLIFIER 
for Lead or Rhythm Guitar, 'Mike', 

Gram, or Radio 
High -fidelity push -pull output. Separate 
bass and treble "Cut" and "Boost" controls. 
Twin separately controlled 
inputs so that two instru- 
ments or "mike" and pick- 
ups can be used at the same 
time. Loudspeaker Is a 
heavy duty high flux 12hí. 
'20 watt model with cast 
chassis. Cabinet is covered 
in contrasting shades o 
Rexine / Vynair. Size App. 
18x18 x Sin. 

19 Gns.Carr. Only 10 /- 
Send S.A.E. for leaflet 
Or DEPOSIT 2 Gns, and 
12 monthly payments of 33/3 (Total 21 Gns.) 
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R.S.C. STEREO 20 /HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL 

SUITABLE for "MMEE ", CRAM., RADIO OR TAIE. INTENDk1) EOR 1HL 
HOME OR STUDIO BUT SUITABLE FOR LARGE HALLS OR CLUBS 

Features Include: Based on a current Mallard design and en 
* Fear- position tese and oompensatlon ployins valves ECC83. ECC83. ECL86. ECLS. 

input Selector switch. 1:1:L88. ECL81 EZSl. Output tranefortner, 
* Stereo /Mono switch so that peak monaural are high quality sectionally wound to required 

epeclticatlon. Output matching. for 3 and 
16 ohm speakers on each chenet 

FREQUENCY RESPONSE * 2dB. :0- 
20.000 c.p.s. 

111)14 LEVEL 85dB down. 

SENSITIVITY: 16 millivolts maximum 
HARMONIC DISTORTION (each channel) 
l).2 %. 

operation on 200/250v. A.C. Main.. 

output of 2- watts can be obtained. 
* Separate Bau "Lilt" and "Out" and treble 

"Litt" and "Cut" controls. 
* Neon panel indicator. 

13 GRS. * Handsome Perspex Froatplete. 
mend S.A.N. for Illustrated leadet. Carr. 10i- 
Complete set of parts with point to point 
wiring dlag,ams and (netruotions, of Factory 
assembled, tested and supplied with our usual 
12 montbe'guarautee for 19 gus, or DEPOSE.' 
2 sax. and nine monthly payments of 4116 
'To!, 420.1'.,ií ' 

AUDIOTRINE HI -FI TAPE RECORDER KIT251 é 
ltEALiSAI AT INCILLDIBL)' LOW COST, CAN Jr: A..,.rr:moLd IN AN HOUR 
Incorporating the latest Collard Studio 'Pape Transeriptor. The Audlotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool. a 
Reel of Beet Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two contrast, 
Mg shades of Rexene and Vynelr, size 141 x 15 x Olin. high and circuit. Total cost If purchased Individually 
approximately £40. Performance equal to units In the 260 -100 ()lass. S.A.E. for leaSete. TERMS. Deposit 
£3 and 12 monthly payments 01 44/-, join! 2G (ins), 

INTEREST CHARGES REFUNDED oil 
H. 
H.P. 

antanti cat.t)BI' LL nAW 

111 -F1 CRYSTAL PICK -UP IIEADS 
(Cartridges). Aeon Standard replacement 
for Gerrard, B.S.R. and Collaro. 1019 
Acos Stereo-Monaural EOM. Ronette 
Stereo -Monaural 39/9. li3.S.R Stereo 301. 
PICK -UP ARMS. Complete and with 
latest Aooe/hf -11 Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 12/9, R.T.C. 19/9. Acos Mie. 40 Bñ/4, 
Acos Mlo. 45 29/9. Stick type Aeon 391 
39/9, BM3 with neckband and heavy table 
stand 49/O. La pal type 29/9. 
COLLARD JUNIOR. 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fi 
Turnover head. Only 39 gg., 

B.S.R. UAI4 1-ep'd AUTO- CHANGERRS 

GAR1IARD 
turnover 

4-SPEED 
AUTO-CHANGER AUTO -CHANGER with hi ̂ h fidelity 
pick -up. Latest model. For 200 -950 v. A.C. 
mains. 09,19.6. Carr. 4/6. 
GARRARD AT6 AUTO -SLIM DE- 
LUXE 4 -SPEED AUTO -CHANGERA. 
Turnover GCS head, for 900 -250 v. A.C. 
mains, 011,9.0. 

H.S.C. I.OWEet PACK, 30/9. Louvrcu 
metal case only 8 x 5l x 2óín. Stove enamel- 
led. For 200-960v. A.C. mains. Output at 
s -pin plug and ocket 260v. e0 mA. Fully 
smoothed and 6.3v la. Suitable for Pre - 
amp, or Radio Tuner. 

SCOOP PURCHASE OF HIGH QUALITY 
BRAND NEW RECORD CHANGERS 

GARRARD LM 
Very latest model. Normal 
Retail Gns Retail price approx. 012.15.0. 
Heavy Turntable and light- Carr. 510. 
weight pick -up arm. High fidelity Stereo/ 
Mono pgrgrid'e. Fully eua4ranto.d. 
14/4 STEREO AMPLIFIER 
A complete set of parts to con- 5 Gns. struct a good quality Stereo 
amplifier with an undistorted output total 
watts. For A.C. mains input of 280.350v. 
Seneltivlty 180 m.v. Ganged Vol. and Tone 
Controls. Preset balance control. Full in 
rrnet.ion. and wiring diagrailis supplied, 

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

Two input sockets with associated controls 
allow mixing of "mike" and gram., as in A10 
Hl h sensitivity. Inoludee 5 valves, ECM 
ECC63 ELM, EL64 EZ81. High Quality sec- 
tionally wound output transformer specIallY 
designed for Ultra Linear operation and rell- 

ÌVDIVVIIDUALn CONTROLS FOR 
manufacture. 

()AND 
TREBLE "Lift" and "Cut ". Frequency res- 

baak loop . Hum level 00 dB down. ONLY 
feed- 

back 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types 

of pick -ups and microphones. Comparable with the very best designs for STANDARD 
or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING 
BASE, LEAD OR RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300v. 30mA, and 3.3v. 1.5a. For supply of a RADIO 
FEEDER UNIT. Size approx. 12 x 9 x 71n. For A.C. mains 200 -250v. 50 o.e.e. Output for 3 

and 16 ohms speaker. Kit 1s complete to last nut. Chassis is fully punched. Full instruc- 
tions and point-to-point wiring diagrams supplied. Only 8 Gns. parr' (Or factory built SU 18 
£OQ1N 

AssminLEI) UNITS. DEPOSIT 25/- and 9dmoñ monthly paymentsiof 9b/S (Total 
TERMS 

212..10.0). cSen and 
S.A.E. 

fo tilleated leaflet detailing Cabinets, Speakers, Microphones, 

LINEAR TAPE PRE- AMPLIFiE1L -Type LP /1, Switched-Negative-feedback Equall- 
sAtlon, Positions for Record lin., Clin., Olin. and Playback. EMS4 Recording Level 
Indicator. Designed primarily as the link between a Collard '[nue 'l'ranserintor 
and a High fidelity amplifier, but suitable for almost Only 9+ Gns. any Tnoe Deck. A.A.E. for leaflet, 

R.B.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete out of parta for the construction Of a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts. Suitable for all crystal stereo heads, Ganged 
Bass and Treble Control give equal variation for "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
E0083, EL84, ELM, EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams and in- g Gns. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10/ -. 

Or supplied factory assembled with 12 months guarantee for 211.7.8. 
Terms: Deposit 2 gas. and 9 monthly payments of 24/2 (Total £12.19.8). 

ONLY S 
PAIRS OF 

SOLDERED 
JOIN'l'.i 
P1.U.a 

NIA 17:S 

AVAILABLE AT ALL BRANCHES 
ARMSTRONG. TRUVOX, LINEAR 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS GARRARD AND 
GOLDRING TURNTABLES, LUS - 
TRAPHONE, GRAMPIAN, RESLO 
AND SHURE MICROPHONES 

CASH OR TERMS 
W.S. "dr'ES7'OR1A14" 1510M FIDELITY P.M. 
SPEAKERS 111'1012. 10 watts ratios. When a 
really good quality speaker et low prim le re 
qulred, we highly recommend this unit with au 
amazing performance. 64.11.0. Pious state 
whether S oho, or 15 ohm required. 

R.S.O. JUNIOR BASS ROMAN CABINET. Deslgu 
ed for above speaker, but suitable for any good 
quality Bin. or loin. speaker. Acoustically lined and 
ported. Polished walnut veneer finish. Rire 1ex12x 
101n. Strongly made. Handsome appearance. En- 
moss superb reproductmn for only 43.19.0. 

11.e.0. STAMDAau SASS REFLEX CABINET. For 
Idle. loudspeakers, acoustically lined and ported. 
Sine YO x 14 x lsln. Beau- 
tiful walnut votive, tin- 
(oh. F,speeiall) recom- 
mended for use with 
Audlotriue Speaker Mn- 
I'm 
AUDIOTRINE CORNER 
CONSOLE CABINETS. 
Strongly made. Beautiful 
polished walnut veneered 
apish. )'leasing design. 
JUNIOR MODEL. To 
take up to 8in. speaker. 
Also appor. 20x11xOIn. 
49 /5. 
STLNDARD MODEL. To 
take up to 1010, speaker. 
Stan 27 x 18 x 181n. 14.11.5. 
SENIOR MODEL. To take up to 12ím speaker api 
with Tweeter cut -out. Sire approx. 30 x 30 x 1lln. 
(Recommended for use with Audiotrine speaker 
system.) 7 ens. or term,. 

At DIOl'IRINE 111-F1 SPEAKER SYS- 
TEMS. Consisting of matched 121n. 19,000 
line. 16 ohm high quality speaker; cross- 
over unit (con- sisting of 
choke, conden- 
ser, eto.), and 
Tweeter. The 
smooth res- 
ponse and ex- 
tended fre- 
qurney rance 
ensure sur rts- 
inaly realistic 
reproduction. 
Standard 10 
watt rating. 
£4.19.9. Carr. 

20 
I -. Or Senior 

watt, £8.19.8. Carr. 716. 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1965 PRACTICAL WIRELESS 5 

R. S. C. BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, SEE PRECEDING PAGES 

LEICESTER, LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, SHEFFIELD FOR ADDRESSES 

SELENIUM RECTIFIERS 
F.W. BRIDGE H.T. TYPES H.W. 
6/I2 v. la. 3/11 150 v. 40 mA 3/9 
6/12 v. 2a. 8/11 250 v. 50 mA 3/11 
6112 v. 3a. 9/9 250 v. 60 mA 4/11 
6/12 v. 4a. 12/3 250 v. 80 mA 5/11 
6/12 v. 6a. 15/3 250 v. 250 mA 11/9 
6/12 v. 10a. 26/9 
6/12 v. 15a. 35/9 Contact Cooled 
250 v. 75 mA. F.W. (Bridge), 10/11. 
250 v. 50 mA, F.W. (Bridge), 8/11. 
H.W. 250 v. 60 mA, 5/11. 

COMPLETE POWER PACK KIT 
Consisting of Mains Trans., Metal 
Rectifier, Double electrolytic 
smoothing choke chassis and circuit 
For 200 -250v. A.C. mains. 
Output 250v., 60mA, 6.3v., 2a. 1 9111 

CHARGER AMMETERS 819 0-1'5 a., 0-4 a., 0-7 a., each. 

R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 months 

,... :2Ylf:::x:;?``..::.:.+e9,.t^%..,`.: ... 
All for A.0 Mains 200- 250v., Soc /s 
ASSEMBLED HEAVY DUTY 
4 amps 6/12 v. CHARGER KIT Fitted Am- 6/12 v. 6 amps., meter and variable output. 
v a r i able Mains Transfor- 
charge rate mer0- 200 - 230 -250v. 
selector. Also F.W. (Bridge) Sel - 
selector plug enium Rectifier, 
for 6v. or 12v. Ammeter. Vari- 

charging. Louvred steel case with stoved able Charge Rate 
grey hammer finish. Fused and ready Selector panels, 
for use with mains and output 5919 Plugs, Fuses, 
leads and battery clips. Carr. 4/6. Fuse- holder and 
Terms: Deposit 12/- and 5 monthly circuit, 59/9. 
payments of 12/- (Total £3.12.0). Carriage 4/6 

SELENIUM RECTIFIER 
Brand New 3 for 
6/12v. 2a. 
F.W. Bridged 7/9 

ASSEMBLED CHARGER 
6/12 v. 1 amp. in enamelled 
case. Fused and 

27P9 with mains and L 
output leads. 

BATTERY CHARGER KITS 
Consisting of Mains Transformer 
F.W. Bridge, Metal Rectifier, 
well ventilated steel case, Fuses, 
Fuse -holders, Grommets, panels, 
Heavy Duty Clips, circuit. Carr. 
3/6 extra. 
6v. or 12v. 1 amp. 22/9 
As above with Ammeter 28/9 
6v. or 12v. 2 amps. 25/9 
6v. or 12v. 2 amps. including 
Ammeter 35/9 
6v. or 12v. 4 amps. with Am- 
meter and variable charge 
rate selector 52/9 

CHARGER KIT, 12v. 10 Amp. 
with variable charge rate adjust- 
ment and ammeter. Fuses, F.W. 
Metal Rectifier, Mains £4.19.6 Trans., 200 -250v. 50 
c.o.s. and circuit. Carr. 10 /- 

R.S.C. MAINS TRANSFORMERS (GUÁItÁÑPIaED) 
FULLY SHROUDED (continued)- 
425-0-425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 57/9 
425- 0 -425v. 200mA, 6.3v. 4a, C.T., 6.3v. 

Interleaved and Impregnated. Prim- 
aries 200 -230 -250 v. 50 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250v. 70mA, 6.3v. 2a. 0-5-6.3v. 2a 17/9 
350- 0 -350v. 80mA, 6.3v. 2a, 0- 5 -6.3v. la 19/9 
250- 0 -250v. 100mA. 6.3v. 2a, 6.3v, la 21/9 
250- 0 -250v. 100mA, 6.3v. 3.5a, C.T. . 19/9 
250- 0 -250v. 100mA. 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
300- 0 -300v. 130mA. 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier . 33/9 
300- 0 -300v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5-6.3v. 3a 27/9 
350-0-350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 35/9 
F U L L Y S H R O U D E D 
250- 0 -250v. 60mA, 6.3v. 2a. 05.6.3v. 2a 

Midget type 2t x 3 x lin. . 17/11 
250- 0 -250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
300-0-300v. 100mA. 6.3v. 4a, 5v. 3a 28/9 
300- 0 -300v. 130mA, 6.3v. 4a, C.T. 6.3v. 

la, for Mullard Amplifier . 35/9 
350-0-350v. 100mA, 6.3v. 4a, 0- 5.6.3v. 3a 28/9 
350-0-350v. 150mA, 6.3v. 4a, 05 -8.3v. 3e 37/9 

59/9 
450- 0 -450v. 250mA, 6.3v. 4a, C.T. 5v. 3a 89/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4. 

Small Pentode, 5,00011 to 30 .. 4Í6 
Small Pentode. 7/8,0000 to 30 .. 4/6 
Standard Pentode 5,0000 to 30 .. 5/9 
Standard Pentode 7,0000 to 30 .. 5/9 
10,0000 to 30 .. 5/9 
Push -Pull 8 watts, EL84, or 6V6 to 30 

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

EL84 to 3-5-8 to 150 .. 1919 
Following types for 3 and 15 0 speakers 
Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 Push -Pull 15-18 watts. 6L6, ET66 22/9 
Push -Pull Mullard 510 Ultra Linear 29/9 
Push -Pull 20 watts, sectionally wound 

6L. ET66, EL34, etc. .. .. .. 49/9 

MIDGET MAINS Primaries 200 -250 v. 
50 c /s. 250v. 60mA. 6.3v. 2a... .. 11/9 
250- 0 -250v. 60mA, 6.3v. 2a .. .. 12/11 
Both above size 21 x 21 x 2fin. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6,3v. 
1.5a, 5/9: 6.3v. 2a, 7/8; 12v. la, 7/11; 6.3v. 
la, 8 /11; 6.3v. 6a, 17/8; 12v. 1.5e. twice 
17/6. 
SMOOTHING CHOKES 
150mA 7 -10 II, 250 ohms .. ,. 11/9 
100mA, 10 H, 200 ohms .. .. 8/9 
80mA. 10 H. 350 ohms .. .. 5/9 
60mA, 10 H, 400 ohms . 4/U 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries; 
0- 9-15v. lia, 12/9; 0- 9-15v. 2e, 14/9; 0-9-15v, 
3a. 18 /9; 09 -15v. 

12/9; 
19/9; O-9-15v. Be. 23/9: 

0- 9 -15v. 8a, 28/9. 
AUTO (Step up/Step down) TRANS. 
0- 110/120 -230 /250v. 50-80 watts, 13/9; 250 
watts, 49/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 

.,. 

120 -1 high grade, clamped. 8/9. 

FR: TO A MB / T/ O U S EN C /HEER S 
THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 056 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
Shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS -NO FEE" 
Whatever your age or exponent., you cannot afford 
to miss reading this lemon, book. B you are earning 
less than 830 a week, send for your copy of 
.ENGINEERING OPPORTUNITIES" today -FREE, 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng., 

Civil Engineering, 
Radio Engineering. 

Automobile Eng., 
Aeronautical Eng., 
Production Eng.. 

Building, Plastics. 
Draughtsmanship. 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A,M.I.Mvah.E. 

A.M.I.C.E. 
A.M.LProd.L 

A.M.I.M.L 
A.LO.B, 

B.Sc. 
A.M.LE.R.R. 

City & Guilds 
Gen. Ceri. of Education 

Eta. eta. 

ÉQÚ PMENT 
Bado Practical and neon- 
tie Courses for beginner. in 
Radio, .T.V., Eleotronioa, 
Eta., A.M.LE.R.E., City It 

Guilds 
Radio Amateur.' Exam, 

R.T.E.B. Certificata 
P.M.O. Certificata 

Practical Radio 
Radio & Television ServlolnIt 

Practical Electroniss 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elea 
:rants Division of 
B.I.E.T. 
NOW offers you a 
real laboratory nain- 
iny at home with 
practical equipment. 
Ask for details, 

8.1.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW 
Please tend me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write it you prefer not to cut page) 

NAME 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE/2I ), 29 Wright's Lane, London, W.8 no SUBJECT OR EXAM 
THAT INTERESTS IME 

SE/2I 

THE<B,LE;T IS;'THE-:LEADING ORGANISATION r OF ITS KIND IN THE- WORLD 
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6 PRACTICAL WIRELESS 

BARGAINS GALORE 
Transistor ferrite rod aerial with medium and 
long wave coils with circuit, 7/6. 
Oselllator Coil and set of 8 LP. transformas 
for transistor art with circuit, 12/6. Tailing 
Condenser to suit Ir spaoed with trimmer., 
9l -. Ditto but rain. 10mm., 18/6 the set: two 
gang Condensers to .ait 8/6 (request nub. 
min. circuit). 
Midget Sin. P.M. Loudspeaker 8 ohm. 11/6. 
80 ohm, 13 /I. 
Midget 608 DV + 178 pF two -gang Tuning 
Condenser with trimmers for translator set 
Price 9/ -. 
Push -Pull Traadormsr. Sub -miniature, 6/6. 
.0009 mid. Single Tuning Condenser. Solid 
dielectrLx In. spindle for trwalstor or 
Crystal set, with spindle tapped 8 BA, 2/6. 
48 Sets (Recelver/Trau.mitter pack set). 
Unused act. complete except for crystals. 
Packed with parts and easily rebulldable Into 
Other gear. 19/8 each. Post 3/, 
Plains Transformer. 250 -0.260 at 80 mA. 
6.3 volts, a (normal maim Input), 12/6 each. 
Carriage 2 /6. 
Output Transformer, Standard pentode 
matching type. 8(6 .soh. 881- per dos. 
811de Switch. Sub- minlture but dpdt. 8/- 
each. 181- Per do.. 
Other gear. 19/6 each. Post 31. 
Battery Charger Kit. Comprises 6 amp. trans- 
former, 6 amp rectifier, metal eues and meter 
to charge O or 12 volt batteries up to 6 amps. 
With variable charge rate, 89/6 each. Post 
and lneurnoe, 8/6. 
T.0.0. or Dabbler Tubular Condensers. 
.6 mt 600 v. .. ., ., 10 /- doe. 
.25 mi 600 v. .. .. .. 7/8 doz. 
.26 ait 350 v. .. .. .. 6/- doe. 
.06 ref 600 v. .. 6/- don. 
.0001 mi 1,000 v. .e .. 6/- doe. 
.001 mi 1,000 v. ,. ,. .. 8/- dos. 
.002 mi 1,000 v... .. .. 7/6 dos. 
.006 mf 1,000 t. .. .. .. 9/- don. 
.02 ait 780 v. .. .. 6/6 doe. 
.01 ait 1.000 y. 10 /- dol 
Battery Charger 8es08et- eelenlum 12.16 v. 
6 amp., 9/6. 
Metal Chassis-punished for Mollard 610 
Amplifier, complete with Inner screening 
sections and stove enamelled, 12/8 set. 
Filament Transformer. 8.3 e. 1} amps., 6/6. 
Neon Lamp -midget wire ended. Ideal maim 
teeter, etc., 2 /-. 80 Govt., 1/8. 
Philips Trinemen- 0.30pF. 1/- ea. 0/- dos. 
Tag Panels. Ides) for oonstrtr00ore, experi- 
mental circuits, eta 3 of each of 12 different 
type., 6 /-. 
Slydlok Panel Momttog Purs with earner, 
6 amp., 2/- each. 16 amp., 2/6 each. 
Metal Bectiller. 960 v. 00.80 miillampe, Ideal 
for mains ait or Instrument or to replace that 
expensive valve, 4/6. 
Piano Key Type Bwitehs.. 3 key type, 8/ -, 
1 key type 8/9.6 key type 4/6, post and pack. 
ins 1 / -, regardless of number ordered. 
Osoae Oath, for removing smell. and gener- 
ally improving any oppressive atmosphere. 
Kit .mists of Philips ozone lamps and mains 
emit, only odds box. 19/6 + 2/0 postage 
and Insurance. 
Black Light Unit, 126 watt intensity com- 
prises quarts lamp, adjustable lamp holder 
and 126 watt choke. Only 89/6 + 616 
carriage and Insurance. 
Packard Bell Pre -Amp. Contains a relay 
push-pull input and output transformers and 
many useful spares. Laie valve. 0/6 each + 
2/8 pat and lnsuaooe. 
Fridge Handles, with Yale-type looking mech- 
anism, two key. and striking plate, 8/9 + 
2l- pat, 8 for 80 / -, pat free. 
0.1mA Meter made by the American Westing - 

clee dt m n scale In volts, /- + 2 / -pat and 
insurance. 
Ferranti Fire Bar. 600 watt, 101n., 8/6 each 
+ 1/6 pat. Three or more pot free. 
BIG Valve Holder. Best make (Amphenol). 
8/- dodo, pat 1 /0. 3 dozen, post free. 
Presololon Wheatstone Bridge. opportunity 
occurs to build -100k wire wound 15 watt 
potentiometer price 6/- + 1/- postage. 
Cyldon Turret Tuner. 36 Bc /s. with band 1 
od band 3 coils. Brand new. 9/6 cacti post 

Waterproof Heater Wire 
16 yds. length, 70 watts, celi regulating 
temperature control. 10 /- post free. 

VERO BOARD 
We stock this ocre useful material In th 
following alses: 21 s >In., 4/6; 21 x 341n., 8/9 

x 610., 6/6. 

Where postage is not defin- 
itely stated add 21. all orders 
under L3. 

7 VALVE 5 WAVE SUPERHET 
Yemen. maker 
-ha. H.F. Stage 
and man.' special 
feature. - coven 
Stadium and 4 
Short band. to 
11 metres -offered 
for Ien. than the 
value of the coil 
pack alone, 12 volt 
model. 83/6; no 
power pack model, 
6710, Unused but 
s little dusty, all 
less .Dale and drive 
-also lem valves 
but there are Stem 

dard octal types 0K?. 81[8, 8K7, 6Q7. 6V6, 6V4 available, price 20 /- 
the set. DON'T MISS THIS! Carriage and Insurance. 716. 

INFRA -RED BINOCULARS 
These if fed from a higo 
voltage source will enable 
objects to be seen In the 
dark, providing the ob. 
leas ere in the raya of an 
infra -red beam. Each eye 
tube contain. complete 
optical lens system as well 
as the infra -red cell. These 
optical system. au be 
used as lens for TV camera -light oil etc. (details Supplied). The 
binocular* form pan of the army night driving (Tabby) equipment. 
They are unused and believed to be in good working order, but raid 
without guarantee. Price 22.17.8 place lib. carriage and Insurance. 
Handbook 2!6. 

MAINS POWER PACK 
Designed to operate translator sets mW amplifiers, Adjustable ontpu 
8v-9 to 12 volts for tip to 500mA (.lass B working). Tains the place 
of any of the -following batteries: PP1- PP3- PP4- P8 -PP7 -PP9 and 
others. Kit comprises: mains transformer -rectifier. smoothing and load 
resistor 5000 and 000 mid condensers, miner diode and Instructions. 
Real enIp at only 14/8 plus 2/6 post. 

THIS MONTH'S SNIP 
Garrard Auto -Slim 
ttecord Changer 
Gue of the ',knit record chang- 
ers that this famous company 

make -Automatic selection 
of records which may be 
mixed -may also be played 

manually. Finger tip ad- 
justment of Stylus pres- 
sure. Fitted with mono 
bead -but piokup wired 

for stereo -suitable 200/250 
A.C. mains- abinet space 

required 141 x 121in. with 
441n shoe. and 211. below. 

DON'T MISS THIS SPECIAL 8H11' only 86.16.0 (pat and 
Insurance, 6/8). 

EX -ROYAL NAVY SOUND- POWERED 
TELEPHONE 

These require ou batter - 
les and will go for long 
periods without stten. 
tloo. Complete with 
generator and sounder 
which give. high. 
pitched note easily 
heard above any other 
noise. Also dtted with 
an Indicator lamp which 
In quiet situations mu 
be used Instead of the 
sounder or, where sev- 
eral telephones are used 
together, will indicate 
which one is being 

called. Size 70 x 9 x 711n., well mounting, designed for ship'. use but 
equally suitable for home, office, warehouse, factory. garage, etc. 
In good order but soiled. Price 29/8 each, plus 6/6 carriage. 

750 mW TRANSISTOR AMPLIFIER 
4 transistors Including two 

ut in push -pull input for crystal 
or magnetlo microphone or 
plekup -teed back loope- 
sensitivity e m /v., 

Price 19/6 
Post and Insurance 2/8. 
35 ohm Speaker, 12 /6 extra' 

MAKING 
AN FM 

TUNER 
Available 
at present 
to a very nice 
oadmlum -pla- 
ted N.B. Tuner 
/Mauls with boles 
Punched for polls and 
other components, aleo 

nicely printed pe1pex 
front. calibrated usual F.M. 
frequeneies. Real bargain 8/6 + 2/. or with 
two -gang tuning condenser 10 /- + 2/- postage 

Speaker Bargains 
121n. High- 
fidelity loud- 
Speaker. 
High flux 
per msno ut 
magnet type 
with tither 
3 ohm or 16 
ohm speech 
coil. Will 
handle up to 10 watts. Brand new by famous 
maker. Price 27/8 + 3/8 post and insurance. 

HI -Fi Speakers 
HI -FI Ipakorn- 8.51.1. Ceramic magnet 
12,000 lines, size: 13 . RIn. (roughly equiva- 
lent to 1CIo, round speaker). Bass frequency 
40.60 c/a. Handles up to 10 watts. Pries 88/6 
plus 61. carriage and ins. State whether 16 
ohm or 3 ohm. 

TRANSISTOR 
SET CASE 
Very modern cream 
cabinet loe 88 
3 x loin. with 
chrome handle, 
tuning knob and 
scale. Price 4/6 plus 
1/8 Ratite. 

Building a 'Scope 

May, 1965 

31n. ina/cope tube. American made 
type No. 3PF7, 6.3 v. 0.6 amp. heater 
electrostatic deflection, brand new end 
guaranteed with circuit diagram of 'scope, 
15/- each. Plus 216 pat and Insurance. 

Slmmerstat Heater Regulator 
Suitable to control element., beaten, 
'tolderlag Irons and boiling rings up to 2,600 

atts. Complete adjustable, normal price 
58 /. each, special milt pria 12/8. plus 1/6 
postage and insurance. 

THERM OSTATS 
Type .A.15 amp. fus motrol00g room beaters, 
greenhouse, airing cupboard. Hu spindle for 
pointer knob, quickly adjustable from 30- 
60 °F. 9/8 plue 1/. pat. Suitable box for wall 
mounting, 6 / -. P. a P. 1/.. 
Type `B' 16 amp. This Is 171n. long rod 

type made by the famous Soavic 
Co.Spindle adjusts this from 60- 
890 F. Internal screw alters the 
wetting no this could be adjustable 

over 30° to 1,000 °F. Suitable to 
controlling furnace, over kiln, 
immersion heater or to make flame- 

Mat or tire alarm. 8/b plug WO poet and 
Insurance. 
Type `C' Is a small porcelain thermostat as 
Otted to electric blankets etc. It amp. setting 
adjustable by screw through side, 8/6, P. and 
P. Od. 
Type 'D'. We call thls the laatat as It cuts in 
and out at around freezing point, 2.3 amps. 
Has many luee, one of which would be to 
keep the lots pipes from treealog, it a length 
of our heater wire (16 yds. 10 /-I Is wound 
around the pipes, 7/6. P. 9 P. 1l -. 
Type '8'. This Is s standard refrigerator 
thermutet. Spindle adlustments over normal 
refrigerator temperatures. 7/8 plus I I- pot 

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

Post orders to; 43 Silverdale Road, Eastbourne, Sussex 
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May, 1965 PRACTICAL WIRELESS T 

UNIQUE BARGAINS - DEPOT MUST BE CLEARED 
SPOT OR FOG 

LAMP 
Made by Lucas. Flat or 
Pencil beam, 36 watt. 
Suitable for car, boat, 
caravan etc. Complete 
with 6 or 12v. bulb, flex, 
cables and fixing bolt. Re- 
markable bargain, 12 /6 
plus 2/6 post & insurance. 

LUCAS 12V IGNITION COIL 
Ex -W.D. Unused, guaranteed perfect order. 
Suit most cars, 12/6 plus 1/6 post. 

TELEPHONE REPEATER No. 1 MARK 1 
This equipment is for amplifying telephone signals in both directions 
of traffic and also to remedy line distortion of speech. It is intended for 

- - use with two wire or four 
wire circuits, has four 

JUMBO 
VALVE 
BASES 

Ceramic 4 pin 
for transmitting 
valves. Price 3/6 
each. 

SELF 
ENERGISED 

TELEPHONES 
The Th., require no I,at- 
toles, in tact thej 
have only to be con- 

he cted by a pair of 
wires. They can thus 
be fitted Into existing 
bell circuits. Results 
are extremely good 
and maintenance 
costa are nothing. 

Handsets only 15/- each, poet etc. 2/6. Two 
post free. 

CATHODE RAY TUBES 

Carr. and Ins. 
VCR 517, Ola., . 9/6 8/6 
(replaces VCR 97 new and 

unissued) 
VCR 139A, 21ía .. 27/6 4/6 
VCR 138, 311m ., 27/6 5/6 
VCR 4/1, Mn. 32/0 4/6 
VCR 112, sin, ,. 27/8 5 it 
CV 996, tin. ,. .. 22/6 5/6 
VCR 97, tin. 42/6 816 
CV 1140, 1.21m 27/6 12/6 
CV 1590, 1.2ín. 27/6 1.2/6 
10 WAY CABLE Ideal for interconnecting 
emits and for remote switching circuits -each 
way has a flex copper core capable of carrying 
5 amps and insulated to 500v. -the cable it 
P.V.C. covered overall. Price 1/6 per yd. 10 
yds. poet free otherwise add 3/6 post. 
5 WAY CABLE similar to 10 way 9d. yd., 20 
yds. or more post free otherwise add 216. 
TWIN RUBBER HIGH CURRENT FLEX 
110 strands in each core -250v. grade - 
carry a length of this in your car -if you are er stuck with a fiat battery -you can join 
np to another ar- regular price of this cable 
is 3/- per yd. our price 17/6 for 10 yds. post 
paid. 
BAKELITE WALL SWITCHES Normal 
household type for lighting etc., 9/- doz. one 
way or 10 /- 2 way -36 or over post free 
otherwise add 216. 
A.C. METER, WALL or PANEL MOUNTING 
Volt meter tin. dia. in metal box for lush 
Mounting -Install one in your workshop and 
you will always know how the mains are. 35/- 
each, 3/11 post and ins. 
BLOWER MOTOR If you are thinking of 
making a heater or cooler for your car or 
equipment, this could he the basis- intended 
for cooling aircraft equipment, runs OK of 1.2 
volt. Price 12/6 plus 2/6 post and ins. 
ELECTRICAL REV COUNTER This is a 
dynamo with flex drive shaft, simply take 
output to a volt meter which you can ali 
brate in R.P.M. -beautiful instrument must 
have cost a fortune, 19/6 each, post 2/6. 
SPOT OR FOG LAMP Flat or Pencil beam 
30 watt. Suitable for car, boat, caravan etc. 
Complete with 6 or 12v. bulb, flex cables an 
fixing bolts, remarkable bargain 12 /6 plu.. 
2/0 post and Insurance. 

Where postage is not defi- 
nitely stated add 2f- all orders 
under E3. 

Gr 

amplifiers and is in fact two 
quite independent repeaters 
mounted on the same panel 
and having a common 
power supply. The power 
supply may be operated 
from a 12volt car battery 
or from standard A.C. mains. 
The units are absolutely 
new in original packing 
complete with spares and 
instructional manual. Price 
£7.10.0 each Post and __..ï packing 12/6. 

KLYSTRON RECEIVER 
Partly stripped 
but containing 
valuable Kly- 
stroa with tun- 
ing mechanism 
and a host of 
,pares includ- 
ing condensers 
;paper and 

e trelay 
Pormens, relay 

.fir- meters,, pot. 
,FS° stars, resie- 
9 tors, 

kdelay s 

line, 

sockets, trim- 

. 

nim- 

/ ti: coils, coil form- 

mere, valve 
holders, a very useful chassis and case size approx. 15 x 9 s 711n. and 
hundreds of other useful sundries. Price only 9/6 plus 7/6 carriage 
and packing. 

BUILDING AN AMPLIFIER 
Here is a buy for yen! 
Modulator Unit type 20. 
Contains parts Ideal for 
building a large output 
amplifier and all ready set 
out in metal case. To 
name a few: Four high 
output valves Type KT44. 
Driver valve Type MH41. 
Iron cored choke for up to 
200 milli -amps. Dozens 
of wire wound and carbon 
resistors, paper and mica 
condensers. Terminals 
and tag panels, etc., etc. 
Three other Items of 
interest to everybody and 

well worth the price asked for the unit are: 1. Transformer Reference 
10K/143. This can act as auto -transformer to couvert 230 to 110 or 
230 to 460, and also as a filament transformer 230 to 6.3 or 230 to 
12.6 volts. 2. Miniature Circuit Breaker. For breaking 10 amps A.C. 
reset, by pushing knob. 3. Steel Case. With heavy gauge chassis, 
all read) cut out and fitted valve holders, etc. Price for complete unit 
i. 12/6. tars 7 6. 

UNITS FOR CONTROLLED AUTOMATIC 
ROTATION 

'l'oo units work together to form a 
Tower rotating device, with remote 
control. 
Item 1, known as Tower 24A, is in 
fact the geared driving motor which 
rotates the mast. This is quite a 
heavy instruction and would 
rotate a heavy scanner, reflector, 
beam array, etc., etc. 
Item 2, known as Indicator 1 -221 -A 
is the remote controller which 
enables the azimuth position of 
Tower 24A to be controlled from a 
remote point. Conversely, it 
enables the azimuth position of the 

tower to be known at any time. Both the Tower and the Indicator 
contain selsyn transmitter/receivers and it Is these that provide the 
impulses which cause the aerial to rotate backwards or forwards. 
The equipment intended for 117 volt A.C. mains bit will operate from 
our mains if connected through step down transformer of 1 kW rating. 
Prices: 1- 2.21 -A, £25. TR24A, £35. Special discount of £5 for cash 
with order or C.O.D. If both units purchased together. 

TETRODE TYPE VT 31 TRANSMITTING VALVE 
This is a high- powered air -cooled tetrode, specification of which is as 
follows: Heater volts 11.25, heater current 8 amp, maximal)", anode 
voltage 5 kV, anode dissipation 250 watts, size approximately 14lin. 
long and 61ín. across the bulb. Limited quantity only at £1 and 4/6 
P/T each still in original packing. 

INSTRUMENT COMPANY 
43 SILVERDALE ROAD, EASTBOURNE 

CASH WITH ORDER 
Mail Order only from this address -goods may be 

wen by appointment in Oxfordshire. 

CHARGING 
SWITCHBOARDS 

Type A. 550 w. 18 v.- contains three reverse 
current relays, one voltmeter rated 25 v. f.s.d 
one main ammeter rate 40 amps f.s.d., one 
secondary ammeter rated 15 amps f.e.d., and 
two secondary meters rated 20 amps f.s.d., 
one 2 ohm variable resistor, one 11 ohm 
variable resistor and two 1.1 ohm variable 
resistors. Complete in metal case 2ft. 6131. x 
2ft. 8ln. approx. Price 52.15.0. Carr. I 
Ins. 15/, 
Type B. 1260 w. 50 v. 12 amps --- contains 
one 14 ohm variable resistor and four 1 ohm 
variable resistors, one main ammeter rated 
at 40 amps 1.0.1., four secondary meters rated 
at 20 amps f.s.d., and one voltmeter rated at 
50 volts, and two reverse current relays. 
Complete in metal case-size approximately 
2ft. Sin. x 2ft. Bin. Price 54.15.0. Carr. 15/.. 

CONTACTOR 
For breaking 25 amps, 
coil voltage is 24 v. D.C., 
but with re-wind or a 
small rectifier these will 
close off A.C. maims. Very 
heavy duty contacte. 
Enclosed iu bakehte case. 
Price 2/6 each, 24/- dos. 

INDICATOR 
LAMP 

Fitted Perspex top. 
Takes standard screw -in 
flash light bulb. Price 
181- doz. Similar thing 
but flush, 12/- dos. 

SNIPERSCOPE 
Famous wartime "cats eye" used for seeing 
in the dark. This is an Infra -red Image 
converter cell with a silver caesium screens 
which lights up (like a cathode ray tube) 
when the electrons released by the infra-red 
strike it. It follows that as light from au 
ordinary lamp Is rich In infra -red these cells 
will work burglar alarms, counting circuits, 
smoke detectors and the hundred and one 
other devices as will the simpler type of 
photo cell. Here then is a golden opportunity 
for some interesting experiments, price 6/. 
each. Post 2/ -. Data will be supplied with 
cells if requested. 

SLIDER RESISTORS 
Heavy Daty Type. Size 7 x 1}ín- 
11 ohms 4.5 amp, 22 / -. Size 
9 x l+ln. 1.2 ohms 15 amp, 16/ -. 
lice 134 z lOin. 3 ohm. 10 amp, 
15/ -. 1 ohm 25 amp, 15/-. 
.4 ohm 100 amp. 10/- plum poet. 
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RINGO BURGLAR ALARM SYSTEM. 
A.C. mains, 200/240 volt. Fire 
salvage slightly tarnished. List 
price 7 gee. Our price, complete with 
double gong bell live micro switches 
and full Instructions, 49/8. P. A P. 4/ -. 

::10 

8 

,;I,, 
Ire \I 

B VALVE 15 WATT PUSH -PULL. 
AEPLIBIEER, 1.5 7 x 1iin. A.O. 
Malus 200.250 ...as. 4 inputs with 
controls for same and bau and treble 
lift controls. Tapped for 8 and 15 
ohm speakers. Extra H.T. and L.T. 
for F.M. Tuner supplies etc. Built and 
testod..7 gus. P. P. 12/6. 

FIRST 

QUALITY 
PVC 

TAPE 

F. & P. on 
each 1/6. 4 
or more poet 

free. 

55m. Btd. 850ft. 9/- 
71n. Std. 1200ít. 11/8 

' 31a L.P. 24050. 4/- 
.551n. L.P. 1200ft. 11/8 
:7ia L.P. 1300ft: 18/8 
Mn. D.P. 860ft. 10/8 
S1n. T.P. 800ft. 8/- 
5fn. T.P. 1800ft. 80/8 
71n. T.P. 8000ft. 87/8 

PRACTICAL WIRELESS 

I TO 4 WATT AMPLIFIER KIT 
comprising christ. 81 25 e lia 
Double wound mains transformer, 
output transformer, volume and tone 
controls, resistors, condensers, etc. 
Valves OVO, ECCH1 and metal rectr 
lier. Circuit 1/0 free with kit. 28/4 
plus 4/- P. 6 P. 

CHANNEL TUNER I.P. 16-19 Mc /e. 
Continuous y tunable from 174.018 
Me/e. Valves required -PCF80 and 
P1:C84 (in sertes). Cover BBC and 
ITA ranges. Also Police, Fire and 
Taxie etc. Brand new by famous 
maker, 101 -. P. & P. 3 /-. 

RADIO & T.V. - 
famous for Components 

::. . 

°° 

ja y0í? 

FIXED 
oontrnl 
Iwo FC13 
choke, indicator, 
Modulated 

4.E 
(-51 

v1/ . 
1á lß 

E,11, 
' 

FREQUENCY 
in metal caw, 

valves, 
lamp 

and onmodulated 

8 -WATT PUSH -PULL 5 VALVE AMPLIFIER. 
Size 105 x 65 x 2Im. 5 valves. For 
of pick -ups and mike. Negative feed 
gram. and controls for same. Separate 
lift. Response flat from 40 cycles to 15 
Output 8 watts at 5 per cent total distortion. 
all hum. Output transformer tapped for 

I . For use with Std. or L.P. recorde, musloal 
I etc. Suitable for email halle, 18.19.8. 

suit, 15! -. P. P. 1/ -. 81n. P.M. Speaker 

SIGNAL GENERATOR. Crystal 
else 10 x 6 z Ole. Incorporating 

mains transformer, metal rectifier cr 
crystal and numerous components._ 

output socket. Originally 
used for I.T.V. fregm-nclea Brand 
new, 89/8, plus 6/- P. P. A.0. 

A.O. mains 200.250v. 
use with all makes and type. 
back. Two Input, Ike and 
control. for Basa and Treble 
Kc /e. 2dB down to 20 Ke /a 

Note level 40 dB down 
3 and 16 ohms speech colla 
instrumente such as guitars, 

P. A P. 7/ -. Crystal mike to 
to suit. 12 /8. P. A F. 2/. 
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mains 

POCKET 
21 x 
tivity 
D.O. 
0.1,000. 

Regietante 
test 
dona, 
for 
Electric 
every 
Meter. 

200 -250 volts...,` 
MULTI- METER. size 35 x 

111n. Meter aine 21 x l sin. Benet- 
1,000 O.P.V. ou both A.C. and 

A.C. and D.C. volts. 0- 15.0 -150 
D.C. current 0 -150 mA. 
0.100K a. Complete with 

prods, battery and lull lustrue 
89/8, P. P. 2/5. FREE GIFT Q 

limited period only 30 watt 
Soldering iron value 15/- to 

purchaser of the Pocket Multi 

POWER SUPPLY HIT In 

111 

metal case, site 31 x 21 x 21n. 

incorporating mains trans. MAINS 
}ormer, rectifies and cunden need for 
cers. 230/250 AC mains .fient running Output: 9v 100mÁ. Pries 1018 every way. 
plue 2/8 P. P. P. 6 P. 

,. 

----- -,----.. 

( ii . 
I ' 1//I 

1N 

'I 

0111 0 f 
MOTOR. Can be 

a variety f purposes. 
satiefacto i 

230/250 v. A.O., sis. 
Ws 

C. 

May, 1965 

40W FLUORESCENT LIGHT KIT 
incorporating G.E.C. Choke size 
85 s if x 15, 2 blpin holders, starter 
and starter -holder. 11 /6, P. A P. 3/8. 
Similar to above: 80W Fluorescent 
Light Kit Incorporating O.E.O. Choke 
size 115 s 11 x 11.2 bl -pin holders, 
starter and starter holder. 17/8, 
P. 6 P. 4/6. 

.á. pi'' j//.: 
SIGNAL GENERATORS: Cash 17.6.0. 
P. & P. 6/6. Coverage 100 Kola 
to 100 Me /e on fundamentals and 100 
Mo /a to 200 Mc /e on harmonica. Case 
10 x Of x 151n. Three miniature 
valves and Metal Rectifier. A.C. 
mains 200/250v. Internal modulation 
of 400 e.p.a to depth of 30 per cent. 
Modulated or unmodulated R.F. out- 
put continuously variable 100 milli- 
volts. C.W. and mod. switch, variable 
A.F. output. Eagle eye se output 
indicator. Accuracy elm or mini, 
2 per cent. 

RADIO &T.V. 

COMPONENTS 

(ACTON) LTD. 
21B High St., Acton, 

London, W.3. 
All enquiries S.A.E. Goods 
not despatched outside U.K. 
Shop hours 9 a.m. -6 p.m. 
Early closing Wednesday. 
Terms: Cash with order 
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May, 1965 PRACTICAL WIRELESS 

SPEC /ALS 
9 

COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features 

4in. SPEAKER * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 124 x 8f x 3fin. * Horizontal tuning scale, size I If x 2Sin. in silver 
with black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 Kc /s. * Operated from PP9 battery. * Full comprehensive instructions and 
point -to -point wiring diagrams. * Printed circuit board, back printed 
with all component values. * Fully tunable over medium and long 
waveband. * Car aerial socket. * Full after -sale service. Goods not despatched outside U.K. All enquiries S.A.E. 

ONLY 

£4.4.0 
Plus 516 P. & P Parts 
ist & circuit diagram 

216. FREELwith parts. 

SPECIAL OFFER -POWER SUPPLY KIT to purchasers 
of "Elegant Seven" parts, incorporating mains trans- 
former etc. A.C. mains 200 -250v. Output 9v, IO0mA, 
716. 

Terms C.W.O. 

RADIO & TV COMPONENTS (ACTON) LTD 21CHigh St., Acton, London W3 
Open 9 a.m. -6 p.m. including Sots. Early closing Wed. 

SOLON 
GETS THINGS 

TOGETHER 
FOR 
GOOD 

SOLON ELECTRIC SOLDERING 
IRONS are made by AEI. Seven models 
suitable for all soldering jobs. The 15 
and 25 watt for radio work, the 65 watt 
for heavier duties. All parts are replace - 
able.. Prices from 24/8. 

N SOLI 
TRADE MARK 

From your radio or 
electrical supplier. 

Y 

BARGAINS FROM 
BROADWAY I:LECTB,ONICS 

GARRARD A.T.6 H1-F1 Autochanger G.C.8 mono cartridge - 
59.19.6, post free. 
GARRARD AUTOSLIM 4 speed changer - 66.10.0, post free. 
12ín. ALTIIAM SPEAKER with built in tweeter 3 ohm or 15 ohm 
7.000 Gauss Magnet. Only 29/6, postage 3/6. 
HAYDON CABINET (17 x 15 x 8in.) designed to take a 12in. Heavy 
Duty Speaker. 50 / -, postage 7/6. 
The Famous B.M.3 XTAL MICROPHONE with neck lanyard 
30 / -, table stand for above 9/6 extra. Xtal insert 7/3. 
GUITAR PICK -UP complete with clip and screened lead-12/6. 
3 -WAY PUSH BUTTON UNITS. Each button operates a 4-pole 
2 -way switch -4/6. 
BARGAINS IN TRANSISTORS. Mullard RF Packs 0C44 two 
0C45. 12/6; AF Packs OC81D two 0081, 8/6. 0C44, 3/6; 0045. 3/-; 
0071, 2/6; 0072, 3/ -; OAK diode 2/3; 0C170. 616; AF 117. 6//6: ORP12 
light cell, 7/6: 0C29. 12/6; 0C35, 12/6. 
TRANSISTOR ELECTROLYTICS 1, 2, 4, 5, 8, 10, 16, 32, 50 100, 
Mfd. all at 15 volts -1/3 each. 
McMICHAEL TELESCOPIC TV AERIAL 23in, extends to 451n.. 
Fitted with coax plug, will suit any set. Only 7/8. 
CARTRIDGES. Acos 67 -1G Low Output, 67 -2G Medium Output 
GP59 -5 High Output, Garrard GC2 or GCS all with mounting bracket 
15/ -. 
Ronette Stereo with mounting bracket, 25/ -. 
EARPIECES with cord and 3.5mm plug. 8 ohm magnetic 3 /.; 
250 ohm, 4/ -; 180 ohm magnetic with clip 6 /6; Xtal, 4/ -; 3.5mm plugs 
with nice long shank complete with jack. 3/ -. 
3.5mm plugs with nice long shank complete with jack SCREENED. 
4/ , 
TOGGLE SWITCHES. Single pole with on /off plate. 2/6. 
NEON PANEL LIGHTS. 240v. A.C. Arcolectric, 2/6. 

TERMS: C.W.O. OR C.O.D. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 

Phone: BALham 3984 
(four minutes from Tooting Broadway Underground'Station) 
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10 PRACTICAL WIRELESS May, 1965 

TWO -WAY RADIOS 
A compact V.H.F. Transceiver that can be held 
In the band. Sloe approx. 12 x 34 x 291n. Range 
up to 3 miles under favourable condition.. 
Utilises 3 miniature valves and self.00ntained 
standard batteries. Easy to operate, economical 
to run. Ideal for authorised used or mobile 
operation. British manufacture. Limited num- 
ber In stock. Price 12 gm, per pair. post free. 

o 6 v O 0 O 

CRYSTAL SET 

A wonderful educa- 
tional set for all child - 
dren. Provides hours 
of amusement while 
following the easy step 
by step instructions 
It Is powered entirely 
by wireless waves eliminating the expense of bat- 
teries. No soldering required. Receives ail main 
stations. Price 19/11. P. & P. 2/6. 

Handy Power Peak. Housed In compact metal 
ease. 200/250V mains Input. Output 250V D.C. 
BOicA fully smoothed. Ii.3V at 2 amps. Can be 
used for powering almost any preamp or radio 
tuner. Price 39 /6. P. & 1'. 2/8. 

0 0 6 0 0 0 0 0.0. 0 
19 SET TRANS /REC MAINS POWER 

PACK 
Operate your 19 set receiver traight off the mains 
Ready built power unit complete with m:xli0ca- 
tlob and fitting instructions. Price 49/6. P. & P. 
3/8. Please state Rk. II or Ill. 

o o 0 0 J O O .0 00 G O .000 d 6 0 

TRANCEIVER No. 38 A.F.V. 
This lightweight Trans/Rec. has a transmitting 
range of 3 to mllee. frequency coverage 7.4 
to 9 mete. Operates from 12 and 120 volt eupples. 
Large clearly numbered tinting control with 
tuning lock. Price £4 per pair post free. 

Morse Keys. Aimee Key Assembly. Key with 
ease, cover and terminals. Complete with lead. 
8/11, P. & P. 2/ -, 2 Morse keys for 12/8 post free. 

', 
O O 000.6.. O O 0 0 0 6 d 0 .00 

M.A.T. Tramutors. M.A.T. 100, 7/9; M.A.T. 
120. 7/9; M.A.T. 121, 8 /8. Ferrite slab aerials 
suitable for Transistor sets. 3 / -, P. & P. Od. 

0 0 0 0^ 0 0 
Operator's Unit Huse purchase enables us to 
offer at give-away price this unit containinc 
standard lack socket. 250mFd electrolytic 
condenser, 4 -way telephone socket. midget 
seienitm. rectifier. etc. Price 8/8, P. & P. 9d. 

00000 
..:.tetrad faurilare Trenelston. One OCpils 
driver. Two OC81 output stage matched pair. 
Price 9/11 the set, P. & P. 1, -. 

American Signal Generator V.H.F. Model. 
A well made Instrument with a built -in erysta 
master oscillator. Exceptionally fine slow motion 
toning with easily read scale. Stepped output 
and ad!ustable unpiltude. Ideal for 2 metre, 
and V.II.F. cellibration. Price 49/6, P. & P. h / -. 

G 0 6 0 0 d 0 0 0 d d : : o O d 0 0 0 0 0 0 d 0 0 d:i 

THE "THIRTY" HI -FI AMPLIFIER 

A high quality 30 -watt amplifier developed for use in large halls and clubs. etc. Ideal for base 

lead or rhythm guitars, schools, dance halle, theatres and public address. Suitable for any type 
of mike or pick -tip. 
Valve line -np: two EF86; one BOOBS: one 0Z34' two EI.34. 
Four separate inputs are provided with two volume control.. Bass and Treble controle are 

incorporated. Amplifier operates on standard 60 c/s mains. 3 ohm and 16 ohm speakers may 
be used. 
Per forated cover with carrying handles can be provided if required. 

t g 
Customer, are Invited to see and 
hear this amplifier at our shop 
premises in Lambert's Arcade. 
Send S.A.E. for Illustrated leaflet. 
Or deposit of 81.10.0 and twelve 
monthly payments of 21.9.2. Totro 
H.P. price £19.0.0. Carr. 13s. to 
he sent with order. 

TWICE THE QUALITY HALF THE PRICE 
..00000000o00oO000600000000 

TANK AERIALS 
Fully Interlocking copper sections one foot in 
length. Will make ideal dipoles, car or scooter 
aerWa Price, six section, complete with moves 
carrying ease, 8 /8, P. & P. 116. Additional 
section. 6d. each. Please include sufficient 
postage. 

19 set Instruction Handbook 8/6 each, P. & P. 6d. 

1166 Instruction Handbook 3/6 each, P. & P. 6d. 

H.R.O. Instruction Handbook 8/6 ca., P. & P. 6d. 

Frequency Meter, BC 221 Instruction Handbook 
8/6 each, P. & P. 6d. 
48 Walkie Talkie Set Cirenit and Notes 8/8 each. 
P. & P. 6d. 
R.P. Unit 84 Circuit Diagram and Details. 
Price 1/6, P. & P. 3d. 
R.F. Unit 25 Circuit Diagram and Details 
Price 1/6, P. & P. 3d. 
R.F. Unit 26 Circuit Diagram and Details, 
Price 1/6, P. & P. 3d. 
Receiver R1866 Circuit Diagram and Details, 
Price 1/6, P. & P. 3d. 
Receiver R1224A Circuit Diagram and Details, 
Price 1 /6, P. & P. 3d. 
R1316 /A Circuit Diagram and Details. Price 1/9. 
P. & P. 9d. 
Wave Meter Class D Handbook, Wk. I, U 
and DI. Price 8/6, P. & P. 6d. 

60000 Odd O000oO000000000000ood000000006 
TWO -WAY SOUND POWERED 

TELEPHONE 
As used by the Armed Forces. These sound 
powered earpieces will work up to a dt,tance of 1 

mite without the use of batteries. Beautifully made. 
ideal for use in the home, office or garden. 
Complete with connecting cable 17/O. P & P. Lie. 

HEAVY DUTY LOUDSPEAKERS 
e Robust Recine Coverer, Cabinets. 

ÿ..,;., roc Suttable for 
time and lead 

ßÿs `y Hirers. Incor- 
porating two vr' %' : : :5 : :: 121n. high flux ' y : pl. : T n3 watt 15ohm 
oudspeakere 

/r /< .,.: 
- 

',c {{9oa', providing ng - 

y response. 
Cabinet .izx 

28 
i:%`Clp/i.,r :'G: ..a. 20 x 30 in. 

+yf'= "''` Rating 60 watts. 
.. :; >. % :` >: y::.: :. Fitted with carry- 

ing handle.. 

Price »7 gnu. or H.P. terms available. Deposit 
22.17.0 and 12 monthly payments of 22.6.9. 
Total H.P. price 230.18.0. Carriage 12 /. to be sent 
with order. 

VEHICLE 
RADIO- 
TELEPHONE 

Originally used 
by the Armed 
tortes for need 
communica- 
tion. This 
pact little little unit 
can be powered 
by a car but- 
tery, and two 
00V or 90V 
OCT. . 

a- 
T. batteries. 
munic 

.i0a is poeefhie 
u p to a distance 
of 3 miles in 
f favourable ter- 
rain, and on 
testing the re- 
ceiver we were 
able to receive 

many Lou mental and Maritime stations. 

stage de- 
drain is less 
commissionedhto conform with regula- 

tions. Full wiring instructions provided. Price 

5 Gns.each' 
carriage free. 2 for 610, caer. free 

POSTAGE RATES APPLY U.K. ONLY. S.A.E. WITH ALL ENQUIRIES 
NEW WALK ROUND STORE OPEN IN LAMBERT'S ARCADE, LOWER BRIGGATE 

LEEDS 1. NEXT TO RALFORD'S CYCLE SHOP. OPEN ALL DAY SATURDAY. 
ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS. 

TERM: 
CASH WITH ORDER 
6/- EXTRA ON C.O.D. 

ORDRES 

I4a C,O.D. ends 80/-. 

SEND 1/- FOR LISTS 

TRADE SUPPLIED 

ORDERS FROM 

ABROAD WELCOMED 

¡room= SONA ELECTRONIC CO. (Dept.PW11) BRIGCATE HSE,13 ALBION PL, LEEDS 
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ADVERTISEMENT 

AN IMPORTANT ANNOUNCEMENT 

DENCO (CLACTON) LIMITED, OLD ROAD, 
CLACTON -ON -SEA, ESSEX 

15 YEARS AGO (1950) our Octal Plug In Coils Blue -Yellow- Red -White 
retailed at 4s. Id. each and the Green at 5s. Id. Today they are the same 
price 4s. Id. each and the Green even lower at 4s. 9d. Anyone of the 
thousands of home constructors and industrial users will confirm the great 
technical and mechanical improvements that have also been made on these 
coils. 

15 YEARS AGO (1950) our IFT.8 Transformers 465 kc /s and 1.6 Mc /s sold 
at 9s. 9d. each. Today these are known as IFT.II 465 kc /s and 1.6 Mc /s selling 
at one third less 6s. 6d. each, they are more robust, more accurate and 
spot -on aligned. And so we can go on and on with very many static 
priced improved products. 

15 YEARS AGO WE sold a simple Spot Frequency 465 kc /s and 1.6 Mc /s 

Alignment Oscillator known as the DAO.I at £2.7.6. Today we sell an 

almost fantastic improvement known as the MTO.I. Modulated Test 
Oscillator with two ranges continuously variable through the 170 -475 kc /s 

and 550 -1,600 kc /s frequencies, at least three times the value but at the 
low price of £3.17.6. 

DURING THIS 15 YEARS wages have more than trebled, Local Council 
Rates have multiplied five times, Nationalised "Services" Gas Electricity 
Transport, Road, Rail and Post, and General Taxation have gone up "Sky 
High ". 

This is the sort of thing our Chancellor of the Exchequer, is asking for and an 

achievement on which we are justifiably proud, brought about on your 
behalf by our constant watch on improved materials available, improved 
designs and modern tooling methods. 

Our General Catalogue which fully illustrates our range of productions is 

priced at Is. 6d. inclusive of postage, and in the interest of continued 
economy and price stability we shall appreciate a stamped addressed 
envelope with all requests for assistance or information on particular com- 
ponents. 

Arthur W. Allwright. 
Managing Director 
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LOUDSPEAKERS 
We supply a 
complete range 
M Good mane, 
Wharfedale. 
Stentorian, 
TSL Speaker 
Uults and 
complete sys- 
tems. A com- 
prehensive 
leaflet is avail- 
able on request 
this covers technical 
specifications 
and price. of 

nearly 50 types including: - 
Celestion CX1512 (illus., £11.10.0 
Celeetiou Model CX2012, £16.10.0 
Stentorian HF312 5 watts 53.16.0 
Stentorian HF1012 10 watts £4.12.0 
Goodman, Axiette 8. 6 watts £5.10.11 
Goodman. Axiom 10, 10 watts £8.5.11 
Goodman, Axiom 201, 15 watts 

£10.17.4 
Wharfedale Super 8188 /12 /DD 

6 watts £8.14.2 
Wharfedale Golden RS /DD 8 

watts 27.17.5 
Wharfedale R8/12/DD 15 

watts .. 211.10.0 
Guitar Speakers include: - 
Wharfedale W12EG 15 watts 210.10.0 
Wharfedale W15EG 20 watts 217.10.0 
Goodman., Audiom 51B 15 

watts 59.2.8 
Goodman. Axiom 81B, 20 

watts £14.7.8 
Carr. and Ins. extra 

THE TRAVLER Mk. 11 

CAR RADIO 
*MEDIUM AND 

LONG WAVES 
*12 VOLT 

POSITIVE 
EARTH 

*Push Button Wave Change 
*SIZE 7 x 2 x 7 inches 
*TRANSISTORISED 

TUNER UNITS 

ONLY Ready built complete with 7 x 41n. 

9 Z 
Y speaker fitted to bailie, fixing + I U brackets, filter unit, all outs and 

P 51. bolts and fitting instructions 
Optional Extras: 3- section chromium plated weatherproof teles- 
copic aerials. Type 1, 171n./441n. 1918. Type 2, 21n. /43ia. 29/8. 
both plus P. & P. 2/6 If purchased separately. 

The "HIGHWAYMAN" Car radio to build yourself. Similar io 

appearance to above but with on /off push button switch. Comp- 
lete set of parte only £7.19.8. P. & P. 51 -. 

ARMSTRONG 
Mono /Tuner Amp. Mode1107M 

£28.10.0 
Stereo /Tuner Amp. 127.. £37.10.0 
AM /FM Tuner 223 .. 528.15.0 
FM Tuner 224 £22.10.0 

Carr. and lns. 7/6 

STERN FIDELITY Mk. II VHF /FM 
limit and tested . , 214.5.0 

Carr. and Ina. 5l -. 
JASON 
FMT1 FM Tuner, Kit of Parts 28.15.0. 
FMT2 FM Tuner, Kit of Parts 810.12.8 
FMTS FM Tuner for Fringe areas. 
Kit of Parts 212.5.0 
FMT4 FM Tuner 220.0.4 
JTVSIFMITV Sonnd, Kit of 

Parts £15..15.0 
Carr. and Ins. on above 5/- each. 

TRIPLETONE 
F01 Tuner oupowered £13,19.8 
FM Tuner Sell- powered .. 215.14.8 

Carr. and los. 6/- each 
Descriptive leaflets free on request. 

Please state model required. 

STERN 
GREAT BRITAIN'S GREATEST 

STERN -CLYNE HI -FI EQUIPMENT elf ire 
Ready built or Kit of Parts 

Stern Mono -Gram Amplifier 3 watts 
Mallard 2 valve Audio Pre -Amplifier 
Mallard 3 valve Audio Pre- Amptfier 
Mallard "3 -3" Amplifier with Tone Control Unit 33 /RC 3 watts 
Mallard "5 -10" Maln Amplifier Model 610 /N. 10 watts 
Mallard "5 -10" Amplifier with Tone Control Unit, 10 watts 
Stern Twin Three Stereo Amplifier, 3 watts per Channel 

Stero Twin Three Stereo Amplifier in Portable Case with Two 
Speakers and leads 

Mullard'10 +10" Stereo Amplifier, 10 watts per Channel 

Mollard "10 +10" Stereo Amplifier with Passive Control Unit 
Mallard Dual Channel Pre -Amplifier 
The above two items purchased together 
Mullard 4-channel Electronic Mixer Unit Model 2H for 2 Mies. 

Radio and Gram. 

Mallard 4- channel Electrode Mixer Unit Model IL 
HF/T113 Tape Amplifier with Power Unit 
Type "C" Tape Pre -Amplifier with Power Unit 
STP -1 Tape Pre- ampllfer with Power Unit, Mono and Stereo 

CR3/8 Tape Recorder with Studio Deck 

Ready Carr. Instruction 
built and book 

of and Ina. available 
parts tested separately 

24 10 0 28 0 0 3/8 
£.6 8 0 £9 10 0 5/- 

210 0 0 218 18 0 5/- 
18 8 0 211 10 0 8/6 

210 0 0 213 10 0 8/6 
212 0 0 216 0 0 7/6 - £9 0 0 6/- 

- 116 10 0 10 /- 
216 0 0 220 0 0 8/6 

120 0 0 224 0 0 10 /- 
212 10 0 115 0 0 7/8 

227 0 0 234 0 0 15/- 

28 8 0 - 51- 

210 5 0 - 5/- 
218 18 0 219 0 0 7/6 

214 0 0 219 10 0 7/6 

222 0 0 288 0 0 8/6 

238 8 0 - 16 /- 

2/8 

2/. 
3/8 

2/- 
2/- 
2/- - 
- 
8/- 
3/- 
31- - 
2/8 

2/8 

8/- 
3/6 

8/- 

8/- 

INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL SPECIFICATIONS, DIMENSIONS. 
PRICES, TERMS ETC., PERE ON REQUEST 

RECORD PLAYERS 

Garrard SRP10 Single Player 25,9,1 
BOR UA25 4 -speed changer 2519.8 
Garrard Aatoalim changer 28.10.0 
Garrard AT6 changer 210.19.6 
B8R Super Slim changer 29.19.8 
Garrard ATO LM Auto - 

changer (3000LM) 211.11.11 
Phillips Aá1018 Stereo /Mono 

Record Player .. 
Carriage and Ina. 0/- n above. 

Garrard 412F Single Player 210.17.6. 
Goldring Lem* Modal 88 Trans- 

cription Turntable 218.18.5 
Garrard Laboratory Type "A" 

Autochanger 119.15.0 
Garrard 301 Strobe Transcrip- 

tion Turntable., 222.0.5 
Goldring Lenes GL58 with 580 

Cartridge 12119.0 
Goldring Leneo GL70 less Pick- 

up head 127.9.4 
Carr. and Ins. 7/6 on above. 

Descriptive leaflet including prices 
with alternative cartridges, dimen. 
sloes, terms etc. free on request. 

MICROPHONES 
Extensive range available. Send 
S.A.E. for Illustrated brochure. 
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ANOTHER STERN -CLYNE BARGAIN OFFER!! 

SAVE £10! 
STEREO AM /FM RADIOGRAM 
CHASSIS by famous maker 
List Price OUR veh Carr. 
L30.17.II PRICE SW Gns. 7/6 

BRAND NEW WITH FULL GUARANTEE 
Full Med um, Long and VHF Coverage. 

3 watts per channel output. 3 ohm output impedance. Internal aerial for 
A.M. Provision for Maltiplez adaptor. Pick up and Tape Input sockets 
A.C. Maine 200/260 -oats. 

FREE!! 
Two 10 a OW. matching speakers supplied free if the following 
items are purchased together. CHASSIS 19 BNB. and 
GARRARD Antoslim with etereo plug In head 28.7.0. 
(or any unit above 28.7.0.) Carr. 15/- extra. 

NEW LOW PRICE COMMUNICATION RECEIVERS 
HE 40. 550 He /e-30 Mc /e In 4 bands. 210.19.9. 
Carriage 10) -. 

HE 80. 650 He /e4í0 Me/e in 4 bends 88418.0. 
Carriage Paid. 

HT 320. Specification se HS 30 but offered as 
complete kit of parts. 838.6.0. Carriage Paid, 

HA 68. 650 He /e -31 Mc /e in 4 

Carriage Paid. 

Oterfight 90 Watt Transmitter 
Band coverage 80 40 - 20 15 and 10 Meter.. 
280.9.0. Carr. 15/ -. (H.P. Tersw evWable.) 

Send ILLS for !ally descriptive broohr u. 

nands 820.4.0. 

C LYNE 
ELECTRONIC HOBBIES ORGANISATION 

DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone, crystal or magnetic 
pick-ups, tuner .unit and In addition offers full 
facilities for tape recording and high fidelity 
replay. Thl. unique feature means that ahould 
you wish to Include tape In your hi -6 eystem at e 
later date all that Is required Is a suitable tape 
deck. Push- button switching for 8 tape speeds 
equalised. 
HIT OF PARTS 11 GEO. 
BUILT AND TESTED 18 ONO. (Carr. sad Ina. 5/ -) 

JLIO POWER AMPLIFIER 
Incorporate, the latest dlode/pentode ECL02 
valves In push -pull PARTRIDGE nitre linear 
output transformer, PARTRIDGE mains trans- 
former and smoothing choke. 10 watts power 
output, surplus power output, surplus power 
available for tuner. 
KIT OF PARTS 91 ONO. 
BUILT AND TESTED 12 ONO. 
(Carr. and In,. 7/11. 
Priors if both units purchased together: 
HIT OF PARTS 190 ONO. 
BUILT AND TESTED 29 SINS. (Carr. & Ins. 10/-) 

AMERICAN RECORDINC TAPE 
51n. 600ft. Standard Acetate 816 
Sin. 9001t. Long Play Acetate 101 - 
59in. 1,200ít. Long Play Acetate 12¡6 
31la 000ft. Double Play Mylar 11 ¡6 
lin. 1,200ft. Standard Play Mylar 12,6 
ó1a 1,200ft. Double Play Mylar 164- 
-ín. 1,800ft. Long Play Mylar 20f- 
Wm 1,000ft. Double Play Mylar 82J6 
71n. 9.400ft. Double Play Mylar 25/- 
Postage and Packing 1/- per Reef. Extra 4 or more 
Reels POST FREE. 
FULLY AUTOMATIC TAPE SPLICER 
14/6. P. A P. 116. 

PLASTIC TAPE SPOOLS 2110 , 1 / -: Sm., 1/S; 
4in., 2 / -; bin., 2/ -; 51 in., 2/8: 'In., 2/6. 
PLASTIC SPOOL CONTAINERS, For ,pod Saes 
61n., 1/8; 5610., 2/ -; 710., 2/8. Ary single Item plu. 
Od. P. & P. Orders over E1 post free. 
We carry tally oompreheaaive stooks of Tape 
Recorders. Decks and Accessories at all Brandses 
or order wills confidence by mail. 

VISIT YOUR NEAREST STERN -CLYNE ELECTRONICS CENTRE 
LONDON 

10 Tottenham Couru Road, W.I. MUSeum 6929/0095. Half Day Saturday. 
23 Tottenham Cowl Road, W.1 MUSeum 3451/2. Half Day Thursday. 
309 Edgware Road W.I. PADddington 6963. Half Day Thursday. 
1)19 Fleet Street, EC.4. FLEet Street 5812/3. Half Day Saturday. 
162 Hollnwuv Roar, N.7. NORth 7941. Half Day Thursday. 
9 Camberwell Cbur -h Street, S.E.S. RODney 2875. Hall Day Thursday. 
CROYDON 
12 Suffolk House, Scorge Street. MUNIelpaI 3250. Halt Day Wednesday. 

BRISTOL 
26 Merchant Street. Hrletoi 1. Bristol 20261. Open 13 dap e week. 

LIVERPOOL 
62 Lord Street, Royal 7450. Open 6 days week. 

MANCHESTER 
20,22 Witby Grove, Manchester 4, BLAokfriars 537f/5240. 

Olen 6 dap week. SHEFFIELD 
125 The Moor, Sheffield, Sheffield 29993. Half Day Thursday. 

MAIL ORDERS AND ENQUIRIES TO 
Dept. Y.W. 3/5 Eden Grove, Holloway, London N.7. NORth 8101//. 
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A simple additional circuit 
provides coverage of the 
110011950 M. band (including 
1500 M. Light programme). 
All components and de- 
tailed construction data. 
Only 10/- extra Free 

çt 

This conversion is suitable 
for both models that have 
already been constructed. 

Data for Receiver 2/6 extra. 
Refunded if you purchase the 
parcel, Four 02 batteries 3/4 
extra. All Components Available 
Separately. 

PRACTICAL WIRELESS May, 1965 

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

THE "SKYROVER" RANGE 
(i I:NERA L SPECIFICATION 

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

NEW -The SKYROVER Mk Ill 
Now -.0 pplied stith rodsSigoed cabinet, edgewise 
controls, black and chrome plastic cabinet. 
Size 10 x 6i x 3; in. with carrying handle 
Can now be built for £8.19.6 Post 5/- 
ILP. Terms: 20 /- dep. and Il months at 16 /6. Total 
II.P. Price 610.1.6. 

The SKYROVER DE .LUXE 
Tone Control Circuit is incorporated with separate 
Control. In a wood cabinet, size 111 x 61 x 3in. covered 
with a washable material with plastic trim and carrying 
handle. Car aerial socket fitted. 
Can now be built for £10.19.61í.P. Terms: 25/- dep 
Post 5/ -. and 11 oaths at 20 - 

Total D.P.P. £12.5.0. 

We are pleased to announce the opening of our premises at 

42 TOTTEN HAM COURT ROAD, LONDON, W.I. 
This 6raneh, will be devoted exclusively to the qualify High Fidelity equipment -Tape Recordera, Record 

Reproducers, Radios, Tuners. etc. Custom built installations will provide balanced comparisons of the 

but in Hi -Fi in ideal surroundings. Open all day Thursday, early closing Saturday. 

REFLECTOGRAPH MODEL A 
SEMI -PROFESSIONAL TAPE RECO RDER 
These recorder: an rien and guaranteed in the maker's 
original cartons. They represent an excellent opportunity for 
the professional and the quality conscious amateur to acquire 
the best at almost half price. Brief epecitication: Frequency 
response 35 to 15,000 Os at 7; i.p.s.; two speedo -79 and 31 
i.p.e.; 3 motors; filin. reel capacity; record level meter; 
separate record and play back volume controls; bass and 
treble controls; fast forward and rewind; built in 8 x fiin. 
speaker with extension L.S. socket; nwnitorig facilities 
provided m 

lifter 
through the 

amplification; 
internal 

001250V 50 for 
speaker; 

- 
from 

e.i rs. 
nains use; tape position indicator fitted Inputs for micro- 
phone and radio pick-up. The recorder is finished in grey and List price of this 
is mounted in free standing mahogany plinth -size 20 x 16 recorder is E110.5.0 gin. 

LASKY'S PRICE 69 GNS. 
Carr. Ins. Few only car yi cases for the 
Redect ,`,Z., . LASKPS PRICE 8} Ons. Post OI- 

PAMPHONIC VR 53 STUDIO RIBBON MICROPHONE 
For use with the Rellectograph Model A recorder as shown above with the recorder. Reh quality. New 

and unused in maker's original packing. High impedance. Listed at 29.19.8. 

LASKY'S PRICE 64.19.6, Poet 7/6. POST FREE if ordered with the ReBectograph recorder. 

THE NEW "KUBA" IMPORTED AM/FM STEREO 
RA IS 

GRAM 

long. and short waveband envisage plu. 111F FM. Piano h wave-change. Separate flywheel 
tuning on AM and FM Bass. treble and balance controls. Magic-eye timing indicator. Ferrite rod aerial. 
The very latest printed circuitry. Provision for n ll 11 adapt valves -fine up. ECC85, ECH801, 
ECC83 ELL80, EAF801. Full vision tuning scale, size 21 x Gins. Overall dimensions: 21 x 64 x bin. Made 

to the very highest standards. 

LASKY'S PRICE 292 GNS. 
Carriage R Insurance 12/6 extra 

E.M.I. 4 -SPEED RECORD PLAYER New, unused and individually boxed 
fitted with lightweight nick -up with 

ACOS G.P. 73/2 stereo cartridge. t abinet space required 131 121 411n. A Oin. metal turntable is fitted. 
For use on 2O0/25í1 volt A.C. Mains with Auto -stop. The stereo LASKY'S PRICE 79/6 Peat 316 

cartridge will play all types of Mono Records, 78's, L.P.'s, etc. extra 

INTERNATIONAL TAPE Famous American Brand -Fully Guaranteed 

3 51in. Double play, 1,800ft., Mylar base 22 
4 1 llin, Long play, 1,200ft., Acetate base 12 
7 51in. Standard play, 850ft., PVC base ,,,, 11 

15 Olin. Triple play, 2,400ft., Mylar base . 45 
17 7ín. Standard play, 1,200ft., Mylar base 12 

7in. Long play. 1,800ft., Mylar base 19 
7in. Double play, 2,400ft., Mylar base 25 
7in - Long play, 1,800ft., Acetate base 15 
7in. Triple play, 3,600ft., Mylar base 58 
P. & P. l 1. extra per reel; 4 reels and over Post Free. 

lia. Message tape, 150tí. 
lin- Message tape, 225ft. 
;tin. Message tape, 300ft. 
31In. Triple play, 600ft., Mylar base 
4in. Triple play, 90011.. Mylar hase 
5in. Double play. 1,200ft., Mylar base .... 15 
51n. Long play, 900ft., Acetate base 10 
lin. Standard play, 600ft., PVC base , 8 
lin- Triple play, 1,800ft., Mylar base 85 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker. 
* All components mounted on a single 
printed circuit 
board * Full mod ;.A 
cum and s 

Plastic 
¡' 

cover. * Plas 
cabinetwith carry----- ,_,ÿ , 

handle, size 
7 x 10 x Blue 
Grey or all 
* Socket for 

Grey. 
car .-r.- --=_I 

aerial. * }F. 
frequency 470 Kc /s. -- 
* Ferrite rod ' 

internal aerial. Operates from PP9 or 
similar battery. * Full data supplied. 
All coils and LF: s etc. fully wound ready 
for immediate assembly. An Outstanding 
Receiver. ben. £5 19.6 Can be built for 
Post 4/6 
PP9 Batt, 3/9. Data and Instructions 
separately 2/6. Refunded if you purchase 
the parcel. All parts sold separately. 

REALISTICSeven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling with 

u 

full vision 
circular dial. ONLY £1 EXTRA 

NEW SINCLAIR SUPER 
MINIATURES 

THE MICRO -6 
Self- contained pocket radio. Size only 
l'Is x lslm x lin. Amazing performance. 
Complete with earphone and detailed 
construction data. Can he built for only 

59/6 Mercury cell 1/11 extra. All 
parts sold separately. 

THE SLIMLINE 
The new 2- transistor pocket radio. Size 
only 21 x 18 x 1)ín. Micro alloy transistor- 
ised and printed circuit. All components 
available separately. Easy to assemble. 
CAN BE BUILT FOR 49/6 
THE X10 
10 watt power amplifier fitted with 
integrated pre -amplifier. Requires only 
1 mV. for an output of 10 watts. Only 
6 x 3x11n. 
KIT PRICE £5.19.6 Post Free 
AVAILABLERIADY BUILT,TESTED 
ANI) GUARAN rEED,£8.19.6.POstFree 
3 pots for volume, Bass and Treble, 7/6 the 
3 extra. Mains power pack, if required 54/ -. 

RECORD 
PLAYERS 
45 r.p.m. 6 volt 
Co etera ied th 
Commt. with e with 1 ' 
pick -up fitted r-- -^- -- 
crystal cartridge. Size only 7 }in. x 61n. 
Fitted auto stop and start. New and 
perfect. 49/6 Post 2/6 45 r.p.m. Model 
2 -speed model for 33 and 59/6 Pont 45 r.p.m. las illustrated) 

GUITAR PICK -UPS 
CG 1115 Crystal -high imp. Size 1; x 1 X lin. 
Clips to finger board. Complete with cable 
LASKY'S PRICE 15/11 Post 1/- 

CGN135. Fully adjustable pick -up position 
carrier. Separate tone and volume control. 
Pick -up size 31x lün. Comp. will, lead and 
nlU e. 

LASKY'S PRICE 59'6 Pggt 

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

III -FI ENTHUSIASTS 
COMPLETE MONO /STEREO SYSTEMS TO YOUR SPECIFICATION 
AT LASKY'S SUPER PRICES 

COMMUNICATION RECEIVERS 
MODEL HE30s/erange 5úß e. 

540 
9 

valves. ''O0.25Ue. A.C. mains. Brand new with full 
instruction manual, In steel cabinet. film 15 x 8 
z 101n. 

LASKY'S PRICE 33 GNS. 
KIT PRICE 25 GNS. sáß 
H.P. Terme (Ready Built): 18.13.0, dep. and 11 
monthly payments of 12.18.0. Total H.P.P. 137.9.0 

MODEL HE40 Covers Medium wave 
band and 1.6 -4.4 Mo /s., 

4.6-11.0 Mc),.. 11.0 -30.0 Me /e. 4 valves plus metal 
rectifier for 200 /250v. A.C. mains. Sloe 138 z 88 
z 591e. Brand new with instruction manual. 
No Kite available. 

LASKY'S PRICE 19 GNS. 
H.P. Terms: 04.0.0, dep. and 11 mol :the at 11.12.0. 
Post 10 / , Total H.P.P. 121.12.0. 

MODELHE80 communicationereceiv- 
r l reg. range 14o Kul s -90 Me /e. and 144 -146 

Mc /s. Dual conversion 2 metres with extra R.F. 
stage. Steel case 17 x 78 e 101n. For 200 /250v. 
A C. Inama. Brand new with full instruction 
annual. No Kite available. 

LASKY'S PRICE 59 GNS. 
H.P. Terms: 012.10.0 dep. and 11 monthly payments 
of 14.18.0. Total H.P.P. 168.17.0. POST FREE. 

CAR RADIO SCOOP! 
BY FAMOUS BRITISH MANUFACTURER 
READY TO FIT 
Standard Model. A high quality all transistor car radio cover- 
ing the full Medium waveband. For use on all 12v. D.C. 
systems- positive or negative earth. Very attractively styled 
In silver and black to harmonise with all interior styles. Standard dimension steel nase 7 e 7 z 2 in. complete 
with metal fixing brackets. Illuminated dial, "easyhold" control knobs. Tunable over full medium wave- 
band -200 /550 Metres. Leads are fitted for battery, aerial and loudspeaker connections, a fuse is Incor- 
porated in the battery lead. Technical detalle: 12 v. D.C., positive or negative earth; tuned R.F. stage 
superhet; fully transistorised using 7 semi conductor.; power translator with 3 ohm output sufficient for 
the largest car; permeability tuning for positive selection and stability. Instruction book and service manna: 
including circuit diagram supplied. New and unused in maker's original cartons. Fully guaranteed. Today's 
value almost double. LASKY'S PRICE £6.19.6 (Excluding speaker and aerial) 

Poet S Pack 5/0 extra 
De Luxe hlodeL Incorporating push-pull output providing 6 watts output 
together with fully variable tone control and five push -button station per - 
selectors. Ready to Bt. Sloe, finish, etc. as standard model. Brand new and 
unused in maker's original cartone. Fully guaranteed. 
LASKY'S PRICE £8.19.6 (Ezclndinng sppeaker andóaerial) 

Post and Pk 
Suitable loudspeaker, available: 510. roused. 10 /8; .7 z 41n. ellptical, 11/8; 
8 z lie. oliptleal, 12 /8. Yost, 1/6 extra. 

Suitable aerials available -all heavily chrome plated, complete with lead and plug. 
Fully rectrautable: Type A28 open 411n., closed 01n., 60/ -; Type A24 open 61ín., closed 161n.. 55/ -; Type A20 open 41in., closed Ola. (with locking device) 52/8; Wing Mounting: Type Al3 opens to 481n., 26/ -; Type A40 opens to 621n., 43/ , Post 2l -. 

15 

B.S.R. AUTOCHANGERS AT LOWEST EVER PRICES 
.lrard new and fully guarauteer:- complete with cartridge and stylus. 

1.1Á16 4 speed mains 14.10.8 UAO0 4 speed, airs 16.19.8 
Add Si. carriage and packing 

207 EDGWARE ROAD, LONDON, W.2) 33 TOTTENHAM COURT ROAD, W.I. 152/3 FLEET STREET, LONDON, EC.4. 
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833 

BOTH OPEN ALL DAY SAT. Ear /y c/o Ing Thurs., Mail Orders to Debt. X. W., 207 Edgware Rd., W.2 Open all day Thursday. Early closing Sat. 

LASKY'S FOR SPEEDY . MAIL ORDER SERVICE 
Designed for the electronics age ... 
PRIMAX and PRIMAXA solder guns 

S 
P 
O 
T 

G 
H 
T 

S 
O 
L 
D 
E 

R 

G 
U 
N 
S 

PRIMAX 
60 W SPOTLIGHT 

86 /Sd ea 

PRIMAXA 
:low SPOTLIGHT 

112/8d no. 

Distributed by S. KEMPNER LTD. 
384 FINCHLEY ROAD, LONDON, N.W.2 l el: HAM 6365 

LEARN ELECTRONICS AS YOU 

BUILD 25 CIRCUITS 
EXPERIMENTS 
TEST GEAR 

including: 

e MINIATURE CATHODE RAY OSCILLOSCOPE 
VALVE EXPERIMENTS TRANSISTOR EXPERIMENTS 
BASIC AMPLIFIER BASIC OSCILLATOR 
BASIC RECTIFIER ELECTRONIC SWITCH 
PHOTO ELECTRIC CIRCUIT SIGNAL TRACER 

BASIC COMPUTER CIRCUIT TIME DELAY CIRCUIT BASIC RADIO RECEIVER 
SQUARE WAVE GENERATOR MORSE CODE OSCILLATOR 
SIMPLE TRANSMITTER ETC. ETC. 

This complete practical course will teach you all the basic facts of electronics by making experiments and building apparatus. You learn how to recognise and handle all types of components -their symbols and how to read a circuit diagram. You see how circuits are built and how they work BY USING THE OS- CILLOSCOPE PROVIDED. Applications of all the main electronic circuits are demonstrated -radio reception and transmission; photo- electrlcs: computer basics: timers' Con- trol circuits, etc; including servicing techniques. NO MATHS- USED Olt NEEDED. NO THEORY NEEDED. NO PRE- VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor service available. No extrae needed -tools provided, Send now, for FREE DETAILS without obligation, to address below. 

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL 
STREET, READING 

POST 

NOW 

Please send free details - 
NAME 

ADDRESS 
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TOHENJOYCELECTRONICS P1LfiLÌL HIGHEST UA LOWERCOST 

World- famous k 
The clearly written instruction 
A KIT FOR EVERY INTEREST . 

it -sets anyone can build 
manuals, issued with each kit, show you how 
. . FOR HOME, WORKSHOP, LABORATORIES 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc /s. Tuning unit 
(FMT -4U) with 10.7 Mc /s. 
I.F. output (02.15.0 inc. P.T.) 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves. 
(L13.3.0). Total kit £15.18.0. 
Assembly can be arranged. 

HI -FI A.M.'F.M. TUNER. Covers F.M. 88 -108 Mc /s. A.M. 16 -50, 
200 -550, 900- 2,000m. Tuning heart (04.13.6 inc. P.T.) and I.F. 
Amp. [21.16.6. Printed circuit board. Total Kit £26.10.0 
6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitivity. Suitable for Decca 
Deram Cartridge. Kit [15.17.6. Assembled L21.7.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build Kit £12.11.0 incl. P.T. 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -I. 
Two short bands, trawler and medium wave Kit £19,17.6 incl. P.T. 

Sin. OSCILLOSCOPE. Model 
10 -12U. Wide band amplifiers 
essential for T.V. servicing, F.M. 
alignment etc. T/B covers 10 c /s- 
500 kc /s in 5 ranges. Kit 02.12.6. 
Assembled £41.I0.0. 
The ideal low- priced 'scope. 

I 

"OXFORD" DE -LUXE TWO 
WAVEBAND TRANSISTOR 
PORTABLE. Mode; UXR -2. The 
ideal domestic, car, or personal 
portable receiver. 10 Semi-con- 
ductors. Send for full details. 
E14.18.0 Kit (inc. P.T.). 
Assembly can be arranged. 

5W HI -F1 MONO AMPLIFIER. Model MA -5. A low- priced 
well designed amplifier. Printed circuit construction makes it 
easy to build. Kit L10.19.6. Assembled £I5.I0.0 
"COTSWOLD" HI -FI SPEAKER SYSTEMS. MFS or Standard. 
Range 30- 20,000 c /s. Kit E23.4.0. Assembled £30.15.0 
MONO CONTROL UNIT. Model UMC -I. Ideal for use 
with MA -12 or similar amplifier. Kit £8,12.6. Assembled £13.12.6 
HI -FI EQUIPMENT CABINETS. Large range, in kit form or 
assembled and finished, incl. record housing range, available to 
meet various needs. Details on request. From 07.15.0 to [44.2.0 

COMMUNICATIONS 
TYPE RECEIVER. Model 
RG -I. Freq. con: 600 kc /s: I.5 
Mc /s; 1.7 Mc/s.-32 Mc /s. A two - 
speed tuning drive. R.F. "Front 
end" supplied assembled and 
aligned. Kit £39.16.0. Assembled 

SEND FOR FREE BRITISH HEATHKIT CATALOGUE -MANY MODELS TO CHOOSE FROM 

All models available assembled. Deferred terms available over E10. Free delivery U.K. 

PA AMPLIFIER. Model PA -I. 50W output. 
For vocal and instrumental groups, guitars, etc. 
4 inputs 2 speakers, Tremolo. Send for full details. 
Kit £54.15.0. Legs optional extra 1746 set. 
Assembled £74.0.0. 

50W POWER AMPLIFIER. Model MA -50. 
Ideal for PA work etc. Kit £l9.18.0. Assembled 
£27.18.0. Suitable Control Unit, model UMC -I. 

RA -I 

21in. PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
An ideal light, compact 'scope for servicing and general work. 
Printed circuit construction. Kit £22.18.0. Assembled [30.8.0 
"MOHICAN" TRANSISTOR GEN- COVERAGE RECEIV- 
ER. Model GC -I U. An excellent portable for the short wave 
listener .... ..... Kit [37.17.6. Assembled £45.17.6 
VALVE VOLTMETER. Model V -7A. Measures up to 1,500 
Y. (D.C. and r.m.s.) and 4,000 pk- to -pk. Res. 0.152 to 1,000 MS2. 
Kit LI3.18.6. Assembled £I9.18.6. 

AMATEUR BANDS RECEIVER. Model 
RA -I. Covers the amateur bands from 160 to 
10m. Special features incl.: half lattice filter; 8 
valves; Tuning meter; tuned RF amplifier stage. 
Kit £39.6.6. Assembled £52.I0.0. 

Q MULTIPLIER. Model QPM -I. For 450/ 
470 kc /s. I.F. Kit £8.10.0. Assembled £12.14.0. 
QPM -16 for 1.6 Mc /s I.F. same prices. 

LATEST AMERICAN SINGLE -SIDE -BAND AMATEUR 
EQUIPMENT. Now available from Gloucester. Please send for 
details. 
MULTIMETER. Model MM -IU. Ranges: 0 -1.5 v. to 1,500 
v. A.C. and D.C. 0- 150µA -15A D.C. 0.20 to 20MQ 4# in. 501.I.A 
meter Kit £12.18.0. Assembled £18.11.6 
R.F. SIGNAL GENERATOR. Model RF -I U. Up to 100 Mc /s. 
fundamental, 200 Mc /s. on harmonics. Up to 100 mV output all 
bands ..... -... . -.. Kit [13.8.0. Assembled £19.18.0 

TELEVISION ALIGNMENT GENERATOR. Model HFW -I. 
Accurate alignment of TV receivers achieved in minimum time 
at low cost. Covers 3.6 to 220 Mc /s. fundamentals. 

Kit [34.18.0. Assembled [44.10.0 

AMATEUR TRANSMITTER 
Model DX -40U. Self- contained. 
80 -10 m. Power input 75 w. CW., 
60 w. peak C.C. phone. Output 

40 w. to aerial Prov. for VFO Kit £33.19.0. Assembled C45.8.0 

DAMSTROM LTD. 
Dept. P.W. 5, GLOUCESTER, ENGLAND 

A subsidiary of Weston Instruments Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands. 160 -10 m. 150 w. 
D.C. input, self contained with DX -1000 
power supply Modulator. VFO Kit £79.10.0. Assembled [104.15.0 

Please Send me FREE BRITISH CATALOGUE (Yes/No) 

Full details of model(s) 

NAME 

ADDRESS 

PW5 
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Here's vital time -saving data 

to earn money for you I 

ec ` Mh¡'4A 
MeA¡pÌ ái;w¡anA 
2i4 

µ(L 
W,\IGr. 

i1/ V..,I"°): ¡a,. eali{,J 

NEW -12th EDITION OF NEWNES RADIO & TV SERVICING 
This is the set you MUST have to beat the frustration and time loss which 
fritter away your opportunities to earn more. To-day with a very great number 
of models needing repair and maintenance, more and more difficult repair jobs 
will crop up. Yet these complicated jobs become so simple when you have the 
right information at hand. Here, always ready, is your complete library of 
data -Newnes famous RADIO & TV SERVICING. Nearly 60,000 sets of 
previous editions have been sold ... solid proof of its importance to you -the 
engineer in Radio and TV. You can use this new edition for a week free. 

3,500 PAGES OF REPAIR INFORMATION FOR NEARLY 

2,300 Popular Models! 
DATA FOR OVER 90 MAKES 1964 BACK TO 1958 

Ace, Aerodyne, Ajax, Alba, Argosy, Baird, Beethoven, Berec, B.R.C., B.S.R., Bush, Capitol, 
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, Defiant, Doric, Dynatron, 
E.A.R., Eddystone, Ekco, Elizabethan, Elpico, E.M.I., Emerson, Emisonic, Eumig, Ever 
Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C., G.E.C., Gramdeck, 
Grundig, H.M.V., Invicta,K -B., Magnavox, Marconiphone, Masteradio, McMichael, Motorola, 
Murphy, National, Newmatic, Pageant, Pam, Perdio, TELEVISION 
Peto Scott, Philco, Philips, Pilot, Playmate, Portadyne, 
Portogram, Pye, Pye Telecommunications, Radiomobile, RADIO 

F aymond, Recording Devices, Rediffusion, Regentone, 
Retra, Revelation, R.G.D., Roberts' Radio, Sobel' 

Sonolor, Sony, Sound, Spencer -West, Standard, 
Stella, Stereosound, Stuzzi, Thorn, Trans Arena, 

U.K.W., Ultra, Vidor, Volmar, Walter, 
Waltham -Standard, Zenith. 

POST COUPON 

RADIOGRAMS 

TAPE RECORDERS 

RECORD REPRODUCERS 

CAR RADIOS 

NOW FOR 

7days FREE TRIAL 
NO CHARGE FOR CREDIT IF KEPT AFTER FREE TRIAL 

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

15 -17 Long Acre, 
London, W.C.2 Full Name 

(BLOCK LETTERS) (Mr., Mra., Mies) 
Please send Newnes 
RADIO & TELEVISION 
SERVICING without ob- 
ligation to buy. In 8 

days I will return it or 
post only 16/- deposit, Occupation 
then 16/- monthly for 20 

Address 

(RV)41/1189 

7/á I Wm. appsorall 
'Tle addreas aa btT 

Property 

Rented eeturobla 
Parata' Nome months, paying £16 16s. Signature 

in all. Cash in 8 days (Mr., Mrs., Miss) Furnished Wow 
£16 I6s. Tempo rary Woes 

Z 

www.americanradiohistory.com

www.americanradiohistory.com


18 PRACTICAL WIRELESS May, 1965 

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

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

0A2 4/6 
OB2 6/- 
OZ4GT 4/3 
1A3 2/6 
1A4 1216 
1A5 5/- 
1A7GT 7/9 
101 4/- 
102 8/- 
103 816 
105 5/ 
106 10/8 
1135 6/6 
1D6 9/6 
1FD1 8/- 
IFD9 3/6 
106 8/- 
1115GT 7/9 
1L4 2/3 
1LA4 17/6 
1LA8 16/10 
1LD5 4/- 
1LN5 4/8 
1N5GT 8/6 
1P1 8/- 
1P10 4/6 
1PI1 5/3 
1R5 4/- 
184 6/- 
185 3/6 
1T2 29/. 
1T4 2/8 
1U4 6/6 
l05 5/8 
2A7 12/6 
2028 2/9 
2D130 7/- 
2D21 5/6 
2P 23/8 
2%2 8/- 
3A4 8/9 
3A5 819 
3B7 5/- 
3138 8/9 
3Q4 5/8 
3Q5GT 7/- 
384 4/6 
3V4 5/8 
4D1 3/9 
6R4GT 8/8 
6T4 7/. 
6U4G 4/8 
6V4G SI- 
623GT 4/9 
5Y4 9/6 
573 6/6 
624 7/6 
6/30L2 9/. 
6A80 8/9 
6A8G 5/9 
6AB7 4/- 
6A07 8/- 
BAGS 2/8 
6A07 5/9 
OAJ5 8/6 
OAKS 4/9 
6AK6 6/- 
OAKS 5/9 
6AL5 2/8 
6AM5 2/6 
6AM6 8/- 
OAQS 5/9 
6AR6 20/- 
6AT6 8/9 
6AU0 5/3 
6AV$§ 6/8 
6B5C1 12/6 
OBBG 2/8 
OBAB 4/6 
6BE8 4/9 
OBG6G 18/6 
68H6 5/8 
61336 5/6 
6BQ5 4/6 
6BQ7A 7/6 
6BR7 8/8 
OBRB ef- 

61187 251- 
6BW6 S/9 
6BW7 5/- 
613X6 4/- 
6C4 2/3 
605 4/- 
6C6 S/- 
608 3/- 
6C9 10/9 
6010 8/- 
6012 5/9 
6CD60 18/- 
6CH6 5/- 
6CW4 24/- 
6D1 1/6 
6D3 9/6 
61)6 3/- 
6E5 9f8 
6F1 9/6 
6F60 3/9 
6F6GT 7/6 
6F7G 5/- 
6F8 5/- 
6F11 17/9 
6F12 3/- 
6F13 3/9 
6F14 28/3 
6F15 6/9 
6F17 12/8 
6F18 13/5 
61'23 6/3 
6F24 9/8 
6F32 S/- 
6F33 8/6 
6G6 2/6 
6H6 1/8 
6J50 3/- 
6J5GT 4/8 
6.16 8/- 
6170 g16 
6J70T 7/- 
OK6GT 5/6 
6K7G 1/8 
6K7GT 41- 
6K8G 3/8 
6K8GTM8/6 
6K25 24/- 
6L1 10/- 
6L50 12/6 
6L6GT 7/- 
13170T51 5/6 
6118 10/- 
6L19 19/- 
OLDS 6/6 
6LDI3 7/- 
6LD20 5/6 
6N70T 7/- 
6P1 9/8 
6P25 8/9 
61'26 9/- 
61828 11/6 
6Q70 4/- 
6Q7GT 7/9 
611,70 6/3 
61170T 11/- 
68A7GT 7/- 
6807 4/9 
6807 4/9 
68H7 S/- 
6837 4/6 
68K7 4/6 
68L7 5/8 
68317 41- 
89Q7 5/- 
68117 39/6 
6887 2/- 
6U4GT 8/6 
6U561 6/- 
6U7G 7/- 
6V60 3/9 
8V6GT 5/6 
6X4 319 
6X5 4/6 
6Y70 12/6 
604 5/. 
6Z5G 15/- 
7A7 12/6 

7B6 12/8 
7117 9/6 
705 8/- 
7C6 6/0 
7C7 5/- 
7D3 15/- 
7115 1418 
7D6 14/6 
7117 5/9 
7117 12/6 
7V7 5/- 
71,4 5/- 
SD2 2/8 
9BW6 9/6 
9D2 3/- 
9D7 7/6 
1001 8/9 
10C2 12/3 
10D1 7/- 
10D2 11/S 
1091 10/- 
lOF9 9/9 
10E18 9/9 
10LD3 6/3 
10LD11 9/8 
10P13 8/3 
10P14 11/6 
11D3 17/6 
11D5 17/8 
11E1 15/- 
11E3 17/- 
12A6 2/3 
12A8 18/6 
12AC8 8/6 
12AD6 9/8 
12AE6 8/. 
12AH7 5/- 
12AH8 10/9 
12AT6 4/8 
12AT7 3/6 
12AU6 5/9 
12AU7 4/6 
12AV6 6/6 
12AX7 4/6 
12AY7 9/9 
12BA6 5/9 
128E6 4/9 
12B117 6l- 
12E1 16/9 
12H6GT 1/8 
12J5GT 2/6 
12J7GT 7/8 
1210 10/- 
12K7GT 8/8 
12K8GT 9/- 
12Q7GT 3/8 
128A7GT6/9 
12807 9/- 
128G7 3/- 
128117 3/- 
128J7 5f- 
128K7 8/- 
128(37 8/- 
12857 5/- 
12L'50 7/- 
13D1 5/- 
13D3 5/8 
14136 20/9 
14H7 9/6 
16132 6/- 
18 12/6 
19 10/6 
19AQ5 7/3 
19B06020/5 
19H1 e/- 
20D1 10/- 
20D2 21f- 
20F2 11/6 
701.1 12/8 
20P1 12/8 
20P3 12f- 
20P4 13/6 
20P5 12/3 
25A6G 7/6 
25L6 4/9 
25U4GT16/2 
251'5 7/9 

25Y5G 7/9 
25Z40 7/- 
25Z5 718 
25Z6GT 6/- 
278U 23/3 
281)7 6/9 
3001 6/6 
30C17 17/6 
30C18 10/6 
30F5 5/9 
30L1 5/6 
30L15 9/3 
30P4 12/3 
30P12 7/8 
30P16 5/3 
30P19 12/3 
30PL1 10/8 
30PL1412/6 
33 1218 
35/51 12/6 
35A5 20/9 
35L6GT 6/- 
35W4 4/9 
3513 16/2 
35Z4GT 4/6 
35Z5GT 5/9 
36 12/6 
39 2/6 
408UA 8/6 
41MTL 8/- 
41STH 10/- 
42 5/- 
43 10/- 
45 17/6 
45Z6GT15/- 
509.5 21/10 
SOBS 6/8 
5005 8/6 
50CD6G40/9 
50L8GT 6/3 
52KU 14/6 
53KU 14/6 
72 6/6 
77 5/- 
78 4/9 
80 5/3 
83V 6/- 
85A2 6/6 
90AG 67/6 
90AV 67/6 
90CG 42/- 
900V 42/. 
90C1 16/- 
150B2 18/6 
150C2 4/6 
161 13/- 
185BT34/11 
2158G 616 
220B 10/6 
301 201- 
302 15/- 
303 15/- 
304 15/- 
305 13/- 
306 18/- 
866A 12/6 
956 2/- 
1203A 7/- 
1622 12/8 
'2101 12/6 
4033 15/- 
4687 71/- 
3763 7/6 
60(17 10/- 
7193 1/6 
7475 2/9 
9002 4/6 
9006 2/6 
A1834 20/- 
AC042 23/3 
AC044 9f- 
AC211L10/8 
AC2pen11/8 
ACOPEN) 

DD 12/8 
ACOPEN) 

DI) 23/3 

AC6PEN4/9 
AC/PEN 

(5) 17/8 
AC/PEN 

(7) 17/- 
AC/SG 22/6 
AC/BG/VM 

12/- 
AC/TH110/- 
AC/TP 18/- 
AC/VP112/- 
AC1VP212/- 
ATP4 2/8 
AZ1 6/9 
AZ31 8/8 
AZ41 6/6 
B36 4/9 
B339 4/6 
B719 5/9 
BL63 10/6 
Cl 12/6 
CCH35 12/6 
0K506 6/6 
CL4 19/6 
CL33 11/6 
CVO 2/6 
CV63 10/6 
CV65 14/6 
CV271 12/6 
CV428 19/. 
CYL 1814 
CY1C 818 
(.1Y31 5/9 
Di 1/3 
D15 18/8 
D42 10/6 
1)63 5/- 
D77 2/3 
DAC32 7/9 
DAF91 8/6 
DAF96 8/. 
DCC90 6/9 
DU4 12/6 
DD41 10/8 
DDT4 7/6 
DET25 7/6 
DF33 8/6 
DF66 15/- 
DF72 80/- 
DF91 2/3 
UF98 8/- 
DF97 10/- 
U1130 15/6 
D1163 4/- 
D1176 3/6 
01177 3/9 
DH81 28/3 
DH101 25/- 
D1110718111 
DK32 7/9 
131,40 15/8 
DK91 4/. 
DK92 8/- 
1)K96 6/6 
DL33 7/- 
1)L35 5/- 
1)L63 6/3 
DL68 15/- 
DL72 15/- 
DL75 80/- 
DL92 4/6 
DL04 5/3 
DL96 6/- 
D1.810 10/6 
DM70 5/- 
DM71 9/9 
DW4/3508f6 
DW4/5005/6 
DY86 6/9 
DY87 8/- 
B80F 241- 
E831' 24/- 
ESSCC 10f- 
E180F 19/8 
01148 1/9 
EA50 1/8 
11A76 6/9 

EABC805/9 
EAC91 3/8 
EAF42 7/6 
EB34 1/- 
EB41 4/9 
0891 2/3 
EBC3 20/6 
EBC33 81- 
EBC41 6/6 
EBC81 5/9 
EBC90 3/9 
ERC91 5/6 
EBF80 5/9 
EBF83 7/8 
013E89 6/- 
EBL21 10/6 
E052 4/8 
0053 12/6 
EC54 61- 
EC70 4/9 
EC90 2/3 
EC91 4/- 
EC92 8/8 
ECC31 7/3 
ECC32 4/- 
ECC33 29/1 
ECC34 21/7 
ECC35 5/3 
ECC40 7/- 
ECC81 3/6 
ECC82 4/6 
ECC83 4/6 
ECC84 5/6 
ECCS5 5/9 
ECC88 8/9 
ECC18911/6 
ECC804 9/- 
ECXì80715/- 
ECF80 6/6 
ECF82 6/3 
ECF86 11/6 
00E804 24/- 
ECH3 28/3 
ECH21 9/- 
ECH33 22/8 
EClI35 6/3 
ECH42 8/- 
ECH81 6/9 
ECHOS 816 
EC1184 1/6 
00180 6/- 
ECL82 6/6 
ECL83 9/6 
ECL86 8/9 
EF6 20/6 
EF9 20/8 
EF22 618 
EF36 3/3 
EF37A 6/- 
EF40 8/9 
EF41 6/9 
EF42 8/9 
EF50 2/8 
EF54 8/- 
EF73 5/- 
EF80 4/- 
EF83 9/9 
0E85 4/6 
0E86 8/6 
EF80 4/- 
EF91 8/- 
0F92 2/6 
EF97 10/- 
EF98 10/- 
0E183 7/- 
0E184 7/- 
EH90 7/- 
EK32 5/9 
EL2 19/8 
EL32 8/6 
EL33 6/9 
EL34 8/6 
EL35 10/- 
EL36 8/9 
EL37 12/3 
0141 7/3 
EL42 7/6 

IE1.81 8/3 
EL83 6/9 
ELM 4/8 
EL85 7/6 
ELM 7/8 
EL91 2/6 
EL95 5/6 
EL360 27/- 
EL820 16/4 
E1822 18/6 
ELL80 13/8 
EM4 17/9 
EM34 11/6 
EM35 12/- 
1271 15/6 
F3180 6/3 
EM81 7/- 
E5184 8/9 
EM85 8/9 
EM87 7/6 
EN31 10/- 
EN91 5/6 
EY51 6/9 
EY81 7/8 
EY83 9/8 
EY84 9/8 
EY86 5/9 
EY88 8/9 
EY91 3/- 
E7.35 4/6 
EZ40 5/3 
2241 6/3 
0080 8/9 
EZS1 4/8 
E7.90 8/9 
F02 14/6 
FC4 8/9 
FC13 14/6 
FC13C 17/- 
FW4/5008/8 
FW4/8008/8 
GT1C 9/9 
GU50 55/- 
GZ30 7/6 
G7.32 8/- 
GZ33 17/6 
GZ34 10/- 
GZ37 14/6 
H30 5/- 
HAB080 9/8 
HL2 7/6 
HL130 4/.. 
HL23 12/8 
HL23DD5/- 
HL41 8/9 
HL41DD12/- 
HL42DD12/- 
11L133DD 

9/8 
HN309 25/- 
HVR2 8/8 
HVR2A 8/9 
1W3 5/6 
1W4/350 5/6 
1W4/500 6/- 
KBC32 20/5 
KF35 12/6 
KL35 11/8 
KLL32 21/7 
KT2 5/- 
KT8 151- 
KT32 4/9 
KT33C - 4/- 
KT36 29/1 
KT41 7/6 
KT44 51- 
KT61 6/9 
KT63 3/9 
.KT66 12/3 
KT74 12/8 
KT88 28/- 
KTW61 4/9 
KTW62 5/6 
KTW63 5/8 
KTZ41 5/6 
1.63 3/- 
LN152 6/- 

LN309 11/- 
LN319 10/6 
LP2 9/6 
LZ319 6/6 
LZ329 6/8 
MHD4 7/6 
MHLD612/6 
ML6 5/9 
MS4B 20/6 
MB1'4 12/- 
MÚ12/144/6 
51X40 8/9 
N37 10/6 
N78 26/- 
9708 26/2 
N339 15/- 
P41 3/6 
P61 2I8 
PABC80 8/9 
PC86 10/3 
PC88 9/8 
PC95 6/9 
PC97 6/9 
PCC84 5/8 
PCC85 6/9 
PCC88 10/6 
PCC89 8/8 
PCC1B910/8 
PCF80 6/6 
PCF82 8/8 
PCF84 8/8 
PCF86 7/9 
PCF80110/- 
PCF80210/- 
PCF805 10/6 
PCL82 6/6 
PCL83 11/- 
PCL84 7/6 
PCL85 7/6 
PCL86 8/9 
PCL88 12/6 
PEN4ODD 

84/- 
PEN45 7/. 
PEN45DD 

12/- 
PEN46 4/- 
PEN38310/3 
PEN453DD 

10/- 
PENA4 7/- 
PEN/DD 

4020 17/6 
PFL20020/5 
PL33 9/- 
PL36 9/- 
PL38 16/- 
PL81 8/9 
PL82 6/3 
PL83 6/- 
PL84 6/6 
PL500 15/9 
PM84 9/8 
PT15 10/- 
PX4 8/- 
PX25 8/6 
PY31 7/- 
PY32 8/9 
PY33 8/9 
PY80 5l- 
PY81 5/- 
PY82 4/9 
PY83 6/9 
PY88 7/3 
PY800 6/- 
PY801 6/3 
PZ30 9/8 
QP21 5/- 
QP'22B 12/8 
QP25 5/- 
QQVO3110 

85/. 
Q8752010/8 
Q8150/159/8 
1610 15/- 
R12 5/9 
I116 29/- 

R17 17/8 
R18 9/6 
R19 6/6 
R52 7/8 
RG1/240A 

64/- 
RK34 7/6 
8130 22/6 
8P4B 19/6 
SP13C 12/6 
S1'41 2/- 
SP42 12/6 
BPG1 2/- 
81725 27/2 
T41 9/- 
TDD2 12/6 
TDD4 7/6 
TH4B 10/- 
T1121C 10/6 
TH30C 14/8 
T1141 10/- 
TH233 8/9 
TP2'2 5/- 
TP25 5/- 
TP2620 7/6 
TY86F 11/8 
UABC80 5/- 
UAF42 7/- 
U1341 10/8 
UBC41 6/3 
UBC81 6/3 
UBF80 5/9 
11131,89 6/9 
U811L21 10/9 
UC92 8/3 
UCC84 8/9 
UCC85 6/6 
UCF80 8/9 
UCH21 8/- 
UCH42 8/- 
UCH81 6/8 
UCL82 7/9 
UCL83 9/. 
UF41 6/9 
UF42 4/9 
UF80 8/3 
UF85 6/9 
U1.86 9/- 
13F89 6/- 
ULM. 7/8 
UL44 23/3 
UL48 8/6 
ULM 8/- 
UM4 15/2 
UM34 18/10 
UM80 8/8 
131110 6/6 
11115 7/- 
UU6 11/- 
UU7 7/6 
U118 11/6 
DU9 5/8 
UU12 4/6 
1121N 1018 
UY21 719 
UY41 51- 
UY85 51- 
1.710 91- 
U12/14 7/6 
1.116 15f- 
U17 5/- 
U38/20 6/6 
1319 48/6 
1122 519 
U24 12/8 
U25 8/6 
U26 7/8 
U31 7/- 
U33 13/6 
U35 16/8 
U37 29/- 
U46 15/8 
U47 8/6 
U50 4/9 
U52 4/6 
1776 4/8 
P78 3/9 

U101 19/8 
U107 17/6 
13191 9/6 
U251 9/- 
U281 8/9 
U282 12/8 
U301 11/8 
U329 9/- 
U339 9/6 
U403 9/9 
0404 8/- 
U801 18/8 
U4020 8/6 
VMP4(1 11/9 
VM84B 12/- 
VP2 3/8 
VP2B 9/6 
VP4 14/6 
VP4A 14/6 
VP4B 12/- 
VP13C 7/- 
VP23 2/6 
VP41 5/- 
VP133 9/9 
VR75 21/- 
VR105 5/8 
VR150 4/9 
VT61A 7/- 
VT501 8/- 
VU111 5/- 
VU120 10/- 
VU120A10/- 
P13133 7/- 
W21 5/- 
W42 12/- 
W61M 24/6 
W63 10/6 
W76 3/6 
W77 2/8 
W81M 5/9 
W101 28/2 
W107 10/6 
W729 17/6 
X14 7/9 
X18 81- 
X24 18/6 
X41 101- 
X61 6/8 
X63 5/9 
X64 4/6 
X65 5/6 
X66 7/8 
X76M 9/- 
X78 20/6 
X79 27/- 
X81M 29/1 
X101 23/6 
X109 26/- 
X118 8/9 
X119 616 
X142 8/- 
Y63 5/- 
Y65 5l- 
Z63 4/6 
Z68 7/8 
Z77 3/- 
Z162 4/- 
1729 8/6 
Z749 6/8 
Z759 36/- 
Traasùfora 
and diodes 
AA129 4/8 
AC107 14/6 
AC127 9/8 
AD140 25/- 
AF102 27/6 
AF114 11/- 
AF115 10/6 
AF116 10/- 
AF117 5/6 
AF118 20/- 
AF124 11/- 
AF125 10/6 
AF126 10f- 
AF127 9/6 
117'713 11/6 

01)3 5/6 
GD6 5/6 
GD14 101- 
GET103 7/- 
GET10410/- 
GET10617/8 
GET11112/- 
GET113 6/9 
GET114 6/6 
0ET11617f- 
6ET873 9/3 
GET874 9/8 
GEX13 a/8 
GEX35 8/- 
GEX36 10/- 
GEX45 6/6 
GEX6411/8 
GEX6616/- 
MAT100 7/9 
MAT101 9/8 
MAT120 7/9 
MAT121 8/6 
0A5 8/- 
OA10 6/6 
0A70 3/- 
0A73 3/- 
0A79 31- 
0A81 3/- 
OA85 3/- 
0A86 4/- 
0A90 al- 
0A91 8/- 
0A95 816 
OAZ204 9/6 
0A210 9/6 
OAZ210 7/6 
0A211 18/6 
OC16W 35/- 
OC19 251- 
OC22 23/- 
0023 57/- 
0025 12/- 
0026 81- 
0028 23/. 
0C29 16/6 
0035 . 9/6 
OC36 21/6 
0C41 6/- 
0C42 5/. 
0C43 12/8 
0C44 4/9 
0C44PM11/- 
0C45 4/9 
0C45M 8/- 
0065 22/6 
0066 25/- 
0070 6/6 
0071 6/6 
0072 8/- 
0073 18/- 
0074 8/- 
0075 8/- 
0076 8/6 
0077 12/- 
0078 8/- 
0081 4/- 
OC81D 4/- 
OC81M 8/- 
OC82 10/- 
0083 8/- 
0084 8/- 
0C139 12/- 
0C140 19/- 
00170 8/6 
0C171 9/- 
01200 10/6 
00201 29f- 
0C203 14/- 
00204 10/6 
00206 10/6 
OCP71 17/6 
ORP12 12/8 
8)1641 10/- 
T52 12f6 
T83 15/- 
VI0)15A121- 
XA103 15/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DRM1B 13/ -. DRM2B and ÚR61313 15 /8. LW7 21/ -. LW15 26f -. 11MO 7/11. RMl 5/3.11512 8/8, EM3 7/9. 11M4 12/9. 8315 17/ 6. 14A86 17/6, 
14.397 19/6. 14A100 23 /, 14A124 26/8. 14A163 35/6. 14B130 811 -. 148081 11/6. FC101 18 /9. 16RC.1.16.1 8/ -. FC31 21f -. 16RD.2.2.8.1 111, 16RE.2.1.8.1 8/6. 
18RA.1.1.8.1 4/, 18RA.1.2.8.111/-. FC116 6 / , FC124 12/6. 8133 10 /8. COD 9/ -. C2H 5/9. CZV 9/, C3D 117- C3B 14/8. C3V 11/ , R3/2D 418. Q3/4 3/7. 
ELECTROLYTICS. Can types: 32 a 32/450v. 6/ -. 50 a 50/350v. 6/ -. 64 s 120/150v. 9 /-. 60 a 250/275v. 9/6. 100 a 400/275v. 12/6. 100/275v. 8/ -. 200/275v. 4/ -. 
100 s 200/275v. 8/6. Tubular types: 8/450v. 1 /9. 16/450v. 2/9. 32/450v. 8/0. 8 a 8 /450v. 8/-. 16 a 16/450v. 4/.. 32 a 32/350v. 4/.. 8 o 16/450v. 3/9. 32/350v. 8/ -. 
MILLARD Midget silicon rectifiera. Typer 0X100. Output 250 volte 4 amp. No larger than a shirt button, 7/- each. Series limiting resistance 1/6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DSEPATCHED SAME DAY AS RECEIVED 
Terms of business -Cash with order or C.0.1). only. Post /Packing 6d. per item. Orders over £3 post free. (2.0.1).:í /6 extra. All orders cleared day of receipt. Any 
parcel insured against damage in transit for 6d. extra. We are open for personal shoppers 9.0 -5.30 p.m. Bats. 9.0- 1 p.m. Complete list of modern and obsolete 
valves, resistors, condensers, transformers, potentiometers, microphones, etc. with terms of business, 6d. Please enquire for any item not listed with S.A.E. 
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FOR - IMMEDIATE - DESPATCH - PHONE - US 

BUILD YOUR RECORD PLAYER 
4 Speed Autocbaoge 2 -tone 
Cabinets 17 a 15 z 811n. 
High Linz loudspeaker, 8 watt 
2 valve 2 stage amplifier ready 
built. Quality output. Vol- 
ume and tone controls. A11 
items fit together 
perteetly. Special 
Instructions en- 
able assembly in 
30 minutes, only 
5 wires to loin, 
12 months' writ- 
ten guarantee. 
ADTOCHANOE KITS 
Complete -as above. 
B.S.R. Monarch 210.12.8 P.P. 5/- 
Garrard Aatodim 211.19.6 P.P. 5/. 
OR SEPARATELY 
Cabinet with board 14 z 1811. 39.9.6 P.P. 8/6 
Amplifier with maker 63.17.6 P.P. 8/6 
AUTOCHANGER8 (ßM»0 16/- extra) 

B.B.R. 0A25 Superslim 66.19.6 P.P. 6/e 
Garrard Autoelim Mono 68.10.0 P.P. 3/8 

SINGLE PLAYERS 
Garrard SRP10 auto. atop £5.5.0 P.P. 3/6 

E.M.I. Auto Stop Model £4.15.0 P.P. 3/8 

Q MAX CHASSIS CUTTER 
Complete- die punch Allen screw and key. 
in. 1416 l 1'rin. I8'- I din. 2216 
in. 14'6 1 }in. 181- tin. 3413 
in. 1516 1 }in. I8 /6 2y}in. 3719 
in. 1519 I f in. 201- 2 4-in. 44/9 
in. 181- I }in. 20'6 lin.sq. 31/6 

CRYSTAL MIKE INSERT 6/8 
Size 1 1n. e. z tin. U1n. dia. 1 

INSERTS, 
7/6 

ACOS I 
t 

MIC. insert 1tin. din. X kin. 8/8 
ACOS S DE LUXE STICK MIKE /- I.1 
TSL QUALITY STICK MIKE /- 
TELEPHONE TAPE MIKE 
GUITAR CONTACT MIKE 1 /6 
MOVING COIL MIKE high or low 
impedance, 90/ -. FLOOIR STAND, 57 /- 
T.4.NNOY Carbon Hand Mike 6 
TRANSISTOR 4 CHANNEL MIXER. 
with 4 separate Inpu I,output controls 59/8 

FULL WAVE BRIDGE SELENIUP1 RECTIFIERS: 
11/3; 

CHARGER TRANSFORMERS. Ta Tapped input 
4 

200/250 
1250 

pD1 156; 
v. mr ,17/8;42 2, fl 

Circuit 
v.i 12 amps., 18 /8; 

9 amps, 17/8; 4 amps., 22/8. Circuit included. 

MINIATURE PANEL. METERS 
Size Itlo. sq. Precision Jewelled 2% 

1 mA .. 27/6 20µA .. 39/6 
mA .. 27/6 500µA .. 32/8 

300V .. 27/6 "S" Meter 35/- 

VALVE HOLDERS. Int. Oct. or Manda Oct., Bd. 
1176, BSA, B80, BSA. 911.; R70 with can 1/8. 
BOA with can 1/9. Ceramic EF60, B70, BOA, 1/- 
Valve plugs 070. BOA. Inst. Oct. 2/2. 

1965 RADIOGRAM CHASSIS 

Three Wavebands. Five Valves ECH81. 
LOUR, Ned., Short. K769, EBC81. ELM, 8280. 
12- mouths guarantee. A.C. 200/260 v. Ferrite 
Aerial. b wails, 3 ohm. Min. a Sin. high a Sin. 
deep. Dial nee 13 a 4ia.. born:mail working. 
Aligned, calibrated. Chassis isolated from mains. 

BRAND NEW 49.1S.6 Carr. 4/8 
Matched speaker, 812, 17/8; loin. 36/ -; 121a. 80 / -. 

ARMSTRONG RADIOGRAM 
(`IIASSIS VHF -FM and Medium Wave 
model 127M £26.10.0 or Shires) £37.10.0 

RETURN OF POST DESPATCH 

NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
1/350V 2/-'100/25 2/- 8 /020V 9/- 
2/860V 2/8í860/95V 2/8 16/000V 12/- 
4/850V 2/3609/16V 3/- 10 +18/500V 7/8 
8 /450V 0/8 1,000/12V 8/- 82 +32/300V 5/8 
18/440V 8/- 8+8/480V 8/e 82 +52/400V 6/- 
82/450V 8/918 +18 /450V 2/1, 50 +60/860V 7/- 
ß6/25V 1/9110 +10/460V 4/8 84 +129/850V 11/4 
60 /50V 2/- 162 +82 /300V 4/8 100 +2001275V 12/8 

PAPER CONDENSERS. 0.001mfd., 7 kV., 0/6; 
20 kV., 10/61 Tubular 600 v. 0.001 to 0.05, 9d. 
0.1, l / -: 0.25, 1/6; 0.1/350 v., 9d. 0.8/800 v. 1/9: 
0.05/2,000 v., 2/8; .05/2,000 v., 8 /8. 
CERAMIC,. 000 v. 1 pie. to 0.01 mid., 94. Pulse 100 pIe 
etc, 12 kV. 2/6, 
SILVER MICA. Close tolerance (plus or minus 1 pF), 
9.2 to 47 pr., 1 / -; ditto 1% 50 to 815 p1'., 1/ -; 1,000 
to 6 000 VyF. 1/9. 
TWIN GAN1l. "0.0 208 pF. +176 pF., 10 /8; 365 

F. miniature, 10 / -; 500 pF. standard with trimmers, 
9/6; midget, 7/8; midget with trimmers, 9 / -; 500 pF. 
low motion, standard, 9/ -; ,mall 3 -gang 5 00 pF., 

17/8. Single "0" 365 pF., 7/8 SHORT WAVE. 
Slagle 10 pr., 25 pF., 50 pF., 75 pF.,100 pF., 100 pF., 
6/8 each. Can be ganged together Couplers 9d, each. 
TUNING AND REACTION. 100 pP., 800 pF., 
500 pF., 2/6 each, solid dielectric. TRIMMERS 
Compression ceramic, 30, 50, 70 eV.. 9d.; 100 pr., 
150 pF., 1 /3; 205 pV., 1/6; 600 pr., 750 p1'., 1/0. 
Trimmer with knob 1000 pl'.. 2 / -. 

MAINS TRANSFORMERS Postage 2/- each 
STANDARD :50 -11 -250. 80n;A. 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., 8 v. 

4 v. 2 a., 22/8, ditto. 350.0.880 ,. 29/0 
MINIATURE 200 v. 20 mA. 8.8 y. 1 a,.. 10/6 
MIDGET. 220 v- 45 mA. 6.3 v. 2 a. ,. 15 /0 
SMALL, 300. 0.300, 10 mA, 6.3 v. 4e, ,. 19/8 
STD. 250.0.250, 65 mA, 8.3 v. 8.8 a. 17/0 
HEATER TRANS., 6.3 v., It a. 7/8; 4 a.,, 10/0 
Ditto, tapped 1.4 2, 3, 4, 5, 6.8 V., 1{ a.,, 8/6 
GENERAL P1711,0811 LOW VOLTAGE 2 amp. 
3, 4, 5, 0, 8, 9, 10, 12, 15, 18, 24. 30 e. 22/8 
AIITO TRANSPORMEEB. 150 w. 82/8 
0, 1 15. 200, 230, 240 v. 500 w. , , 82/0 
WILLARD "610" Mains Transformer .. 88/0 

SURPLUS 2 -VALVE ORAM. AMPLIFIERS. Valves: 
ÚY86 Rectifier and UCL82 Triste /Pentode giving 
38 watts output. Overall aine bin. high x Slin. x lin. 
deep. Each amplifier New and Tented supplied 
complete with valves, 3 ohm output transformer. 
tone and volume on /off controle. ONLY 87/6. 
P.P. 2111. Completely ready ter use 200 /950v. A.O. 

TELESCOPIC CHROME AERIALS, 12 to 331n., e/9. 
TRIPLEXERS Banda I,D, III,12 /8, COAX PLUGS 1/, 
LEAD SOCKETS, 2/ -; PANEL SOCKETS, 1/ , 
OUTLET BOXES (surface or flush), 4/- each. 
BALANCED TWIN FEEDER yd., N,, 80 or 300 ohms 
TWIN SCREENED per ed., 1 / -, 80 ohms only. 

THE "INSTANT" BULK TAPE 
ERASER AND RECORD HEAD 
DEMAGNETIZER. 200/250 w. A.C. 

351 - 

TRANSISTOR MAINS 
ELIMINATORS 29/6 

PP1.6v., PPP -Sv. Doubles, 42/6 PPI +PPS, FPO 
+PP9, PP11 (42 +4 /I. 

WEYRAD P50 COILS 
Ferrite í2seOh3d't nd2nd I.F. I P60 /CCC5 /7 ac; rI.F 
P60 /3CC 6/ -. Spare Cores 8d. Driver Trans 

LFDT4 9 /6: Printed Circuit 9 /e) 35 ohm 
Speakers. Sin. 17/6: 6 x 41n. 21/ -; S.B. 
Tuning Cange 10/8; Booklet 2/ -. 
NEW MULLARD TRANSISTORS 
0071. 0 / - OCIO 7/6; OCS1D, 7/0; 0081, 7/6; 
AF115 10/8; A1114, 11/ -; 0044, 8 / -; 0145. 
0 / -; Ob171, 9 / - 00170, 8/6; AF117, 2/8; OAK, 
3/.; 0088. 18 /e' Molders, 1/8. Sub. Min. Con - 
densees 0,1 mFd.. 80 v. 1/3; 1. F, 4, 6. 8, 10, 
26, S0, 60, 100 mFd., 15 volt, 2/8. 

Volume Controls 
Linear or Log Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg 
L.6., 3/ -. D.P. 4/8. 

Stereo LIS 10/01 DP. 14 /. 
1m log +1m. A /log. 7/8 

80 CABLE COAX 
Semi -air spaced tin. 
40 

ÿá:1755 /- 6d. yd- 
Ideal 825 Imes. U.H.F. 

ez Lnw 
100fí 500 Mc /s I Ioyd- 

Export: Send remittance 

TODAY 
BAKERS '-. 

`Selhurst' 
25 WATT 5 Gns. 

12" GUITAR 
HEAVY DUTY 1 

15 OHM VOICE COILS 
Response 80- 10,000 cps. 
Bair Reaonanoe 80 cps. 

Genuine Noe(ea; In- 
strument Loudspeaker. 

BAKERS 12Jn. STALWART 15w. 5 gns. 
3 or 15 ohm votes coils. Unlimited applications. 
Reeponae 45- 13,000 ODs. Magnet 12.000 lines. 

BAKERS 12in. STANDARD 80w. 7 gns. More 
powerful magnet 14,000 lines special suspension. 
40- 14,500 ape. Recommended. 

BAKERS 151n. AUDITORIUM 35w., 18 gnu. 

LOUDSPEAKERS, P.M. 8 OHM FAMOUS MAKES. 
2 }In., Sin., 4in., bin.. 7 z 4in., 15/6 each; 8;n., 17/81 
Olin.. 101x, SO / -; 121x., 20 /- 116 ohms 28 / -); 
1e x 61n. 82/6. 8 x eln., 21- ;91612.,21/ -. 
WAVE-ORANGE SWITCHES, 8/e each. 
'2 p. 2 -way or 2 p. 0 -way; 3 p. 4 -way or 1 p. 12-way; 
4 p. 2 -way or 4p &-way, 0/6; 8 p. envoy, 2 wafer. 
Wavechanger iteirrr available; 1 p.12 -way, 2 p. 
6 -way, 8 p. 4 -way, 4 p. 8 -way, B p. 2 -waj, Kit prices 
I wafer 3 /O; 2 wafer 1I /6; 3 water 16/ -. Ritra wafer, 
8/0 each, extra long shafts 6/. extra. 
T000LE SWITCHES, e.p.,2 / -; d.p 3/8; d.p.d.t., 4/ -. 

BOOKS Please add postage 
Transistor Audio Amplifier Manual 6/- 
Shortwave Translator Receivers 5/- 
Ilegtmlera' Modern Translator Sets. 7/6 
Soh- miniature Translator Receivers 5/- 
Boys' (took of Crystal Sets .. . 9/6 

W.W." Radio Valve Data .. 7/8 
High Fidelity Speaker EnoloMiM 5/- 
TV Fault Finding .. 
Mullard Amplifier Manual 8/6 
Radio Valve Guide, Books 1, 3, 

4 or 5 . .. .. al- each 
Practical Radio Inside Out .. ,. 3/6 
Valve Equivalents at a Glance .. 8/6 
Transistor Controlled Models .. 7/6 
International Radio Stations .. 2/6 

JACKS Standard open- orcul. 2 /8. closed circuit 4/0 
Crunch); type 3-pin 1/8; Cltndig Lead Type 8/6 
Phono Plug, 1 / -. Socket 1/, Benn. Plugs 11- 
JACK PLUGS. Screened 2/.. Orunrlig 3-pin 8/0 
BULGIN NON -REV necks and SOCKETS P74 
2 -pin 4/S; P78 3 -pin 4/0; P194 6-pin 8 /9; P466 12 /ó 
RESDITORS Preferred values. 10 ohm. to 10 meg. 
I w., I w., 1 w., 20% 44; 1# w., Bd.: 2 w.. 1 / -. 
HIGH STABILITY 9y w., 1%, 2/ -. Preferred values 
10 ohms to 10 meg. Dino 6%, 10 ohm. to 71 meg., 9d. 
6 watt r 1/0 

10 watt c WIRE- WOUND RESISTORS e( 1/9 
15 watt) 10 ohms -6,800 ohm. 21- 
10 K., 15 K., 25 K., 10 w. 3/- 
MAINS DROPPERS Midget. With enders. 0.3a. 
1 K., 0.2e., 1.2 K., O.15a., L5 K., 0.14., 2 K. 6/- 

h. line Cord 100 ohms ft. 3 -way, 1/- M. 
Wlnwoond Ext. Speaker Controls 10 0 8 /-; 28 0 6/8. 
WIRE -WOUND POTS 8 WATT Pre set Mis., TV 
Types. All value. 10 ohm. to 26 K., S/- each. 80K., 
4 -. (Carton 30K to 2 meg., 5 / -). 
WIRE -WOUND 4 WATTS Pote. Long Spindle. 
Value 50 ohms to 50 K., 6/6; 100 K., 7/8. 
S PEAKER FRET Tygan various colours, 1521m. wide 
from 10 /- ft.: 26 ;0. wide from 6/- ft. Samples S.A.E. 
EXPANDED METAL Gold 12 x 12., 8 /, 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035 7.8 CT.1 Push -pull to 3 ohms output 11/- 
03084 1.5:1 O.T. Push.pull Driver 11 /- 
08058 11.8:1 Output to 3 ohms, eta 11í- 
D289 4.5:1 Driver: 0240, 9.0:1 Driver 11/5 
TRANSISTOR POTS 5 K Switched VC1545 5/8 
SUB -MIN EARPIECE XMl or magnetic 718 

SUB -MIN JACK AND PLUG 2.5 or 3.5 mm., 9/8 pr. 

11.T.í1. TAPE MOTORS 115 v. A.C. 
28 w. 12/6 pair, for 200 /250 v. (In series). 

lank Aluminium Chassis. 18 s.w.g. 
4 sides, riveted corners, lattice axing 
holes, 211n. sides, 7 x 412., 5/80 9 X 710. 
ßl8. 11 x 7in., 7/6; 13 x 91n., 8/6; 14 X 111n. 
12/61 16 x 141n.. Ill/.; 11 x 31n. 6/6. 

and extra postage no C.O.D. CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS :E8 CROYDON 

TEe OAD 

Written guarantee with every purchase Buses 133, 68 pass door. S.R. Stn. Selhurst P.P. Charge It- Full List It , C.O.D. 2f -egale 
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your career .. . 

hobby .. . 

own business ... ? 

The demands for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities, then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. 
It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses 
start right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most 
modern methods of tuition. The great advantage of 
the home study method is that it provides a complete 
self -contained course giving everything needed for the 
subject concerned and enabling work to be done in the 
comfort of one's own home and over any period of time 
desired. 

Learn - by building - an 
International receiver in 
the top quality class . 

nine transistors . L.W. 

7.___/./ 
W, TWO SHORT 

WAVE Bands and VHF, 
FM . incorporates every 
modern receiver design 

technique. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R.E. EXAMINATION 
RADIO AMATEURS LICENCE EXAMINATION 
P.M.G. CERTIFICATES FOR RADIO OPERATORS 
R.T.E.B. SERVICING CERTIFICATES 

OTHER COURSES 
MATHEMATICS SERVO -MECHANISMS 
TELEVISION COMPUTERS 
TRANSISTORS RADAR & NAVIGATIONAL 

AIDS 

6 1 1 I 

O * 9 multi- 
range 

\ 9 
modern multi - 
range test meter ... Cathode ray oscilloscope 

to show how circuits 
work... 

trz li brary of theory books and 
;Y practical manuals 

NO MATHEMATICS' 

Transistorised 
signal generator 
of new design and 
wide frequency 
coverage... 

Complete picture wet' 

9BB1 
BUILD AND EXPERIMENT WITH ALL 

THE ABOVE -AS- YOU -LEARN . . . 

'1'hio is a new complete experimenlai course comprising a 
mixture of Ilion and praeteal ssor'I. using a spry full 
r'allga !rf eleetl'r lllit' t'nlllpnrl rrr1, alld aplSratii.. starting' 
rieihl fr,nn the beginning-,or al a later ntatzr if needed -the 
nurse enable,, the student to build up all Me basic elec- 

tronic t-ircmilo -gym plilicr: oscillator: rectifier: detector: 
ct e. -ass I lìmaftc In HIV ti,:ign. tnish'tel ion, testing and 
servicing of it lat:ol design tally transistorised receiver 
using nine trallsi'l ors and covering- lout and modium %rase 
and '11%0 SHORT b% tai_A,A11 :< plus VII I /Pb1 reception. 
It is of read lu ',ury qualit tilrouVA -operate, fermi a'ts. 
h :dtery :ltd earl be used in the world. I.:very pre - 
selll -day technique ist eireuitr' is cosered and the course 
also includes multi -range test meter: signal generator and 
oscilloscope. Its Cie end of the eouroe the stpl,nl Will be 
able to deal usHit any type or sersiti :tg sr,alt Willi confi- 
dence anti n, ill also hart' a ser'y useful rvort;ohop or squist- 
mvot. Nearly 1011 interesting 'rod XI'I Itl- 
iiII NTS are Carried out during this ronglrehenciVe course 
enabling anyone to gain roll mastery of eleclroltito. 

111;LCE#Vil iliZECOM RI BE EZ ICI 
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 

Please send me your free Brochure, giving details of your Courses, without any obligation, to:- 
NAME...__...._- __._.. -_.. 

Block Caps 
ADDRESS Please 

I am interested in__ 
(We do not employ representatives) 

fBritish ° .Natiorial Rádiö sSé' 
___...courses above 

PW 5;65 
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SPRING, SPRING, SPRING 
IT is said that in the Spring, a young man's fancy turns lightly to all sorts of frivolous 
things. But what of the amateur radio enthusiast? Where do his electronic fancies lie 
in these early months of the year? 

It was once fondly imagined that the epitome of radio work was to spend a dark 
Winter's evening huddled up round an oil stove wearing a set of headphones. This 
was never really true, for the real enthusiast cares little about seasons, except perhaps 
for such aspects as their effect on F -layer propagation. 

We agree that there may be less bench work during the Summer months, and maybe 
some slight slackening off in ham radio activities. (Then there is always the lady of the 
house who has the temerity to uproot occupants of radio dens for the frivolity of 
Spring cleaning. Sacrilege!) But radio fans like to follow the sun (or the rain) and there 
has always been a large Summer activity. 

We would say, then, that this Spring, many P.W. readers will be fancying mobile 
operation or Field Days with the club. Others may be thinking of radio control of 
models. (Some will digress from radio, of course, and for those who find themselves 
more afloat than on dry land our July issue contains an article on building a marine 
radiobeacon direction finder.) 

Thus, in divers ways, many shack -bound enthusiasts will again stumble out into the 
great open spaces, shading their eyes from the unaccustomed sunlight. So too, alas, 
will the Daleks of the Decibels -the gruesome plague bearers of transistor portables, 
vainly attempting to get ten watts output from a pair of 0C8I's and a three -inch 
speaker. Not to condemn all users of transistor portables, of course -only the 
moronic tone -deaf. However, this is to digress ourselves. 
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PCR2 Transformers 
I AM building an s.s.b. receiver 

which is to employ three of the 
i.f. transformers taken from an 
old PCR2 receiver. 

After drilling the chassis, I 

found one of the iron dust slugs 
to be faulty, and the other two 
missing! These slugs appear 
different to any I have seen 
before and the more modern ones 
which are available cannot 
readily be adapted. Likewise, I 

shudder at the thought of 
changing the chassis to accept a 
different type of unit. I have 
made up the rest of the chain 
with trimmer -tuned transformers 
and, in any case, have no more 
slug -tuned transformers in my 
junk box. 

Is it possible that some reader 
will have these transformers 
lying idle and be kind enough to 
spare three of the slugs, or, 
better still, three complete trans- 
formers? I shall, of course, cover 
all expenses. 
G. H. Scholey, 
G3CDR. 

157 Dartford Road, 
Dartford, 

Kent. 
Mr. Scholey and other readers 

may be interested to know that 
in next month's issue of P.W. we 
will be publishing an article des- 
cribing several useful modifica- 
tions to this interesting ex- 
government receiver. -Editor. 

Science Museum Party 
THE Roding Boys' Society is 

arranging a conducted tour round 
the Radio and Electronic Gallery 
of the Science Museum, with an 
afternoon lecture which will be 
chosen to cover an electronic 
subject. I would be delighted if 
any of your young readers who 
live in, or who are visiting 
London would like to join in. 

We are fixing a provisional 
date as Saturday, April 24th, and 
meeting at 10 o'clock in the 
morning at South Kensington 
Underground Station. 

If lads who intend to come 
along drop me a card, we will 
have a rough idea as to how big 
the party will be, as well as 
knowing in advance something 
about our companions for the 
day. 
Ken Smith, 
,G3JIX. 82 Granville Road, 

Walthamstow, E.17. 

NEWS AND., 
R.S.G.B. CONVENTION 

The Eleventh International V.H.F. /U.H.F. Convention organised by the 
Radio Society of Great Britain, will be held at the Kingsley Hotel in 

London, on Saturday, April 10th. 

The Convention will open with a trade show in the morning, followed 
by a programme of lectures in the afternoon. A dinner in the evening 
will end the Convention, when Mr. C. G. Phillips, Chief Telecommuni- 
cations Engineer of the Ministry of Aviation, will be among special 
guests. 

QUADRUPLE -PLAY TAPE AT AUDIO FAIR 

At this year's Audio Fair, soon to be held at the Russell Hotel in London, 
Kodak will be demonstrating their P.400 quadruple -play tape. This 
demonstration, to be illustrated by colour slides, will emphasise the 
superior low -speed performance obtainable from what Kodak's claim 
to be the world's first quadruple -play tape. 

Other Kodak tapes will be seen and heard at their stand, including 
the P.300 triple -play tape. 

A DELICATE TOUCH 

This STC technician's task (left) is 

a delicate one. He is lining up the 
cage grid of a powerful radio broad- 
cast valve which has been manu- 
factured at the Paignton works of 
Standard Telephones and Cables 
Limited. 

From this same plant- Devon's 
biggest industrial unit -STC ship 
tubes, capacitors and thin-film cir- 
cuits to the markets of Australia, 
South Africa, Brazil, India, the USA 
and many European countries. 

TINY, TINY CAPACITORS 

Solid electrolyte tantalum capacitors from a new range recently intro- 
duced by Plessey -UK Limited are small, very small; smaller than a 

lighter flint in some cases. 

Designated type 'M', the capacitors are available in values ranging 
from 0.047µF to 10µF, with working vciltages of from 50V to I.5V. 
Produced at the Dielectric and Magnetic Division at Towcester, North- 
ants, the capacitors are expected to find application in many domestic 
circuits- hearing aids, paging systems, electric wrist -watches -where 
miniaturization is essential. 
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COMMENT 
TRANSISTOR TRANSCEIVER FROM US 

A new transistorized transceiver (shown below) made by Sideband 
Engineers, a unit of the Raytheon Company of the USA, offers the 
amateur single sideband communications on 80, 40, 20 and 15m. The 
receiver's circuit of 23 transistors, 18 diodes, a zener diode, a varactor 
diode and only three valves, ensures cool operation with less battery 
drain when run mobile. The basic receiver (model SB -34) uses a built -in 
power supply for either 117V a.c. or 12V d.c. and has a sensitivity of 
ltiV for 10dB signal -to -noise ratio. 

Several advanced tuning devices are included for convenient dial 
calibration, quick frequency shift, smooth vernier adjustments, etc. 
Full specifications of the SB -34 are available from Cossor Communi- 
cations Co. Ltd., The Pinnacles, Elizabeth Way, Harlow, Essex. 

14-YEAR -OLD GIRL GETS LICENCE 
Fourteen -year -old Elizabeth Allen of Westport, New Zealand, 
is likely to put every 'pirate' operator in the world to shame, 
for only two days after her 14th birthday, she received her ama- 
teur radio transmitting licence and callsign. This makes Eliza- 
beth the youngest licensed amateur of either sex in her own 
country, which must be an embarrassing fact for young male 
aspirants in many countries, but especially so for those in New 
Zealand. 

In fact it was the volume of letters published in P.W. for and 
against the R.A.E. that prompted reader Robert Turnbull of 
New Zealand to send the Editor the newspaper account of 
Elizabeth's achievement. 

Apparently amateur radio runs in the Allen family as both 
Elizabeth's parents are licensed hams. Now she is continuing 
the line by building her own transceiver, soon to be on the air 
under the callsign ZL3AAI. 

NEW STYLE PORTABLE 
The latest medium and long wave portable from Roberts Radio Co. Ltd. 
( Molesey Avenue, West Molesey, Surrey) employs new cabinet styling 
in teak and black 'Rexine'. The 7- transistor circuit incorporates a I W 
transformerless output stage, driving a 7in. x 4in. loudspeaker. The new 
receiver, model R404, joins the R300 and R500 in the Roberts range of 
portables at a retail price of 17 guineas. 

more News and Comment 
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Amazing Change 
I RECENTLY acquired most of 

the copies of P.W. dating from 
about 1950 -59. I expected them 
to be somewhat different from 
ones which I have been getting 
for the last few years, but I was 
totally unprepared for the 
amazing change in the articles 
and general style. The old issues 
were completely uninteresting, 
dealing mainly with clumsy valve 
medium wave receivers and other 
dull projects. Modern P.W. 
articles offer a vast variety of 
general electronics as opposed 
to radio. 

Also, in earlier issues, adver- 
tisements appeared offering tran- 
sistors at 25s. or more, which I 
can now obtain for less than Is. 

All these things combined with 
the huge purchase tax on radio 
equipment of about 1950, brings 
me to the conclusion that 
although I spend a considerable 
amount of my time on radio and 
electronics, and intend to take it 
up as a profession, had I been 
born 10 years earlier, I doubt if 
I would ever have considered 
spending my time on radio. 
L. Ruddock. 

Co. Fermanagh, 
N. Ireland. 

We would disagree with Mr. 
Ruddock's point of view that 
bygone issues of P.W. were unin- 
teresting, as for the radio enthu- 
siasts of the time P.W. brought 
them data and designs which, 
unlike transistor circuits of today, 
were hard to oome by. However, 
thanks for the compliment. - 
Editor. 

P.W. and P.T. Issues 
I Sr -uLt. be going abroad at the 

end of May or June, and I am 
willing to offer my issues of 
P.W. and P.T. of the last four 
years and certain issues of Radio 
Constructor, to other readers of 
your magazine. 

I must stress, however, that 
ample postage and a stamped 
addressed envelope must be sent 
with requests for copies. First 
come will be first served and 
postage will be returned if the 
copy is not available. 
4200894 Sac. White, R. W. 

Fire Section, 
R.A.F. Ballykelly, 

Limavady, 
Co. Derry, N. Ireland 

on page .52 
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COVER 

SUBJECT 

THIS receiver uses ten semiconductors in all, 
and covers long, medium and short wavebands. 
It should be of particular interest to con- 

structors who want short -wave coverage of the 
most popular frequencies in addition to reception 
on the normal long and medium bands. Good 
reception is obtained with the telescopic aerial 
which is fitted. An external aerial may be 
connected instead when wanted. This is useful if 
the receiver is taken in a car as screening by the 
vehicle then usually makes the external aerial 
essential. 

May, 1965 

efficiency with powerful signals. 
Bias for this diode is obtained 
from the voltage drop in R7. 
When signal levels exceed the 
bias voltage the diode conducts, 
reducing gain and preventing 
overloading on strong signals. 

Tr2 and Tr3 are intermediate 
frequency amplifiers fed by the 
465kc /s transformers i.f.t.1, 
i.f.t.2. C6 and R9 neutralise 
feedback over Tr2, while C10 
and R13 provide neutralising for 
Tr3. This is to avoid instability 
(oscillation) in the i.f. amplifier. 

Diode D2 provides demodu- 
lation and automatic volume 
control at lower signal levels. 
When a strong signal is received 
a positive voltage is developed 

across VR1 and applied to Tr2 base through 
R12 and i.f.t.1 secondary. When this bias 
increases, the gain of Tr2 is reduced. This 
to maintain a more stable output from the loud- 
speaker with changes in signal strength due to 
fading. 

The audio output is taken from the slider of 
VR1 to the first audio amplifier Tr4. The ampli- 
fied output is taken through C15 to the driver 
transistor Tr5. 

Push -pull output is provided but no transformer 
is necessary because Tr6 and Tr7 are a matched 

The EMPIRE 7 
by F. G. Rayer 

This month's Blueprint 
design -a 7- transistor 
portable receiver cov- 
ering long, medium 
and short wave- bands. 

l The whole receiver is self- contained and of 
similar size to that of popular non -miniature 
transistor portables. 

The receiver circuit is shown in Fig. 1 and a 
few details on this should be helpful. Each wave- 
band uses its own aerial and oscillator coils (coils 
for one band only appear in Fig. 1). This has the 
advantage that each band can be dealt with 
separately when trimming. A three -way switch 
selects the required pair of coils and there are six 
coils in all. The three " blue" coded coils are for 
aerial tuning, while the three " red " coils are for 
oscillator. Each coil has its own trimmer, a small 
six -bank trimmer strip being used for this purpose. 

When wiring tip it will be noted that all the 
aerial coils have the same pin connections, so 

nnections are duplicated for each hand. With 
the oscillator coils pins 1, 5, 7, 8 and 9 are also 
the same for each coil. However, the padding 
capacitor pin P is different on each coil. This is 

in 6 for long waves, pin 2 for medium waves and 
in 4 for short waves. The padder capacitor CP 
Iso has to be different for each coil -110pF for 

.w., 350pF for m.w. and 3,000pF for s.w. 
Transistor Trl is an OC170 and functions as a 

elf- oscillating mixer. Diode D1 is a clamp diode 
greatly increasing the automatic volume control 

pnp and npn output pair, driving the 15fì speaker 
direct. This type of circuit has a low current 
consumption and gives very good reproduction. 
The thermal diode Tr8 is a diode -connected 
thermal transistor to stabilise working conditions 
and it is used in conjunction with the miniature 
pre -set slider potentiometer VR2 so that operating 
conditions can be set to optimum when first using 
the receiver. Transistors Tr4, Tr5, Tr6, Tr7 and 
the thermal diode Tr8 may be obtained in a 
matched set. This assures that operating conditions 
in this part of the receiver will be correct. 

The capacitor C18 feeds the speaker. which is a 
7 x 4in. or similar oval unit (a circular speaker 
can be used equally well if to hand). Feedback to 
Tr5 base is through R22 and R25. 

COMPONENT TOLERANCES 
Most transistors have the base voltage set by 

two resistors as a potential divider. For example, 
R1 and R2 for Trl or RIO and R11 for Tr3, etc. 
Proper working conditions will be obtained for 
transistors of the type given if, 10% tolerance 
resistors are fitted. All such resistors have a silver 
band in addition to the colour coding showing the 
value. Emitter bias is also used (R3 for Trl, R8 
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for Tr2, etc.) and this further helps stabilise 
working conditions. 

With bypass capacitors the values are not very 
important but should not generally be smaller than 
shown. There will be no change in results if near 
values or larger capacitors, already to hand, are 
fitted. Other capacitors, notably C3. C6. CIO and 
all padders. should be of the value indicated. 

SECTIONAL TEST 
The receiver may he built completely before 

testing. Alternatively, part may be tested when 
wired. 

Initially, coils for one waveband only may he 
connected. Coils for the other ranges can then be 
added after satisfactory results are obtained on the 
first range. This greatly reduces chances of errors 
in connecting the wavechange switch. 

When Trl. Tr2 and Tr3 stages are wired up to 
R15, this section of the receiver may be tested by 
wiring medium impedance phones from R15 to 
positive line and connecting a 6V battery across 
C13 (observe polarity). The first three stages 
should draw 2 -3mA. The i.f.t.s and coils may be 
roughly aligned for good phone reception. 

If the a.v.c. circuit from D2 is in order, battery 
current will drop slightly when a strong signal is 
tuned in. 

The clamp diode circuit can be checked by 
temporarily leaving D1 and R5 disconnected. If a 
strong signal is tuned in, volume should fall con - 
siderably when Dl and R5 are joined. But 
joining DI and 125 should make no difference to 
the volume of a weak signal. 

When the first stages are found to work 
correctly the audio amplifier from C12 may be 
wired. 

CONSTRUCTION: PANEL 
The receiver is built on a 101 x 61in. paxolin 

panel which has a cut -out to clear the loudspeaker 
magnet. It is best to drill all large holes first, 
checking that components fit as this proceeds. 
Many small holes, for resistors and other small 
items, can also be made, using a hin. drill. 

If any small holes are missed these can he 
drilled after wiring has begun. But at this stage 
care is needed so that fragments of naxolin do not 
get into the wavechange switch or elsewhere. 

The gang capacitor has an integral reduction 
drive and it is secured with three 4BA bolts. These 
bolts must be very short or have extra washers or 
nuts under their heads so that they only nroiect the 
thickness of the capacitor frame. A soldering tag 
under one bolt is an earth return (MC) connecting 
point. 

The coils fit in holes and are held with a finger 
nut which should not be tightened with too much 
force. All coils have nine pins as shown in Fig. 2. 

REAR OF PANEL 
Fig. 2 shows components on the panel. The wire 

ends of resistors and capacitors are bent to pass 
through the holes and are then spread to keep 
these items in position. All the electrolytic 
capacitors (2µF to 250µF) have positive and 
negative ends which are placed as shown. It is 
best to leave the transistors and roils until last. 

VR2 has a short piece of thin flex soldered from 

its slider to one outer tag. The i.f. transformers 
are held by spreading the tags which are attached 
to the screening cans. 

The easiest method of construction is to insert 
a number of components then turn the panel over 
and connect them. It is suggested that the outline 
of each part is marked with coloured pencil as it is 
inserted. Each connection is marked in the same 
way when it is soldered. This takes only very 
little time and shows at once what remains 
uncompleted. If it is done systematically there is 
no likelihood that a connection will be overlooked 
or some other error made. 

PANEL WIRING 
All connections on the front of the panel are 

shown in Fig. 3. Some 26s.w.g. tinned copper wire 
with ]mm sleeving can be used throughout. Joints 
should be soldered quickly and the iron removed 
as lengthy heating is unnecessary and may damage 
parts. 

One tag of each i.f. transformer screening can 
is joined to the earth line which returns to the tag 
MC. This tag is held by a bolt fixing the ganged 
capacitor. The i.f. transformers have five tags 
with wide spacing between tags 4 and 5, so connec- 
tions will be correct if the pins are located as in 
Fig. 3. A +in. hole is needed under each trans- 
former so that the core can be adjusted. 

The neutralising components R9 and C6 are 
soldered together and taken directly from pin 4 
of the first i.f.t. to pin 4 of the second i.f.t. C10 
and R13 are similarly joined between pin 4 of the 
second i.f.t. and pin 4 of the final i.f.t. 

The diodes D1 and D2 have positive and 
negative ends which are placed as in Fig. 2. Leave 
the wires at least +in. long and solder quickly to 
avoid damage from excessive heat. 

Battery leads are anchored in holes near the top 
of the panel. Thin black flex is used for negative 
and red flex for positive as it is most important 
that polarity is correct. With the 7.5V type of 
battery a two -pin plug is required and the large 
pin is positive. The receiver may be run from a 
9V battery if preferred. 

Trl is best left until coils are wired. Tr2 and 
Tr3 both have a red spot to identify the collector. 
A piece of sleeving about $in. long can be placed 
on each centre lead (base) and the wires are then 
threaded through in the positions shown in Fig. 2. 
The panel is turned over and the leads cut and 
soldered. Tr2 emitter goes to C5 and R8. Tr3 
emitter is taken to C8 and R14. Each base wire 
goes to pin 4 of the adjacent i.f.t. Each collector 
is soldered to pin 2 of the next i.f.t. There is no 
need to cut any of the transistor leads very short. 

All transistor wires may, however, be left almost 
full length, sleeving being placed on connections 
as required. There is little danger of damaging 
the transistors from excessive heat if the wires are 
long and the connections are soldered quickly. 

Tr4 base goes to Rl6 and R17. Emitter goes 
to C14 negative and R18, with collector to R19 
and C15 negative. 

Tr5 base is taken to R20 and R22, with emitter 
to R21 and C16 negative. Tr5 collector goes to 
the base of Tr7 and emitter of the thermal diode 
Tr8. Base and collector wires of the thermal 
diode are joined by the maker, so this item has 
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A look into the back of the completed receiver. This view shows clearly how the cut -out on the panel 
fits round the loudspeaker cone. At the bottom -right of the panel can be seen the bank of six trimmers 

which is mounted on bolts, above the wave -change switch. 

only two long leads. The lead marked C goes to 
VR2. 

When soldering in Tr7 note that this is of npn 
type. The arrow still indicates emitter though 
pointing away from the base. Collector goes to 
positive line. Tr6 collector goes to negative, with 
base to R24 and VR2. Tr6 and Tr7 emitters are 
joined and go to positive on C18 and R25. 

SETTING VR2 
This is pre -set to allow best possible working. 

Initially move the slider so that no resistance is 
in circuit (fully towards R19 in Fig. 2). The slider 
is then moved along until the output transistors 
take 1.5mA to 2mA with no signal tuned in. 

This adjustment will not normally be made 
until the receiver is ready to test and the speaker 
must be connected. The setting of VR2 is not 
critical. 

COIL CONNECTIONS 
Fig. 2 shows coil connections, excluding those 

to the switch. The oscillator coils are red and the 
aerial coils blue. Insert each coil with pins 1 to 9 
as shown. Pins 7 on the three oscillator coils are 
then joined. R3 and C3 are soldered to pin 7 of 
the short wave coil and to a lead which passes to 
the gang capacitor frame tag. These leads and 
connections to switch and coils should be short 
and direct. 

Pins 7 on the aerial coils are also joined and go 
to Cl and R2. Pins 1 and 9 on each aerial coil are 
joined and returned to the earth line MC at the 
capacitor. 

Each oscillator coil has a different padder 
capacitor and the connection is to a different pin. 
This is shown in Fig. 2. The 3,000pF s.w. coil 
padder goes from pin 4 to MC. Leads should be 
quite short. The m.w. padder is 350pF and from 
pin 2 to an earth return point. The Lw. coil 

requires a 110pF padder from pin 6 to a con- 
venient earth return. 

Note that a lead goes from pin 7 of the s.w. 
aerial coil to R1, which is fixed to the panel. 

SWITCH CONNECTIONS 
These are shown in Fig. 7 and the front wafer 

(that nearest the paxolin panel) is best wired first. 
In Fig. 7 the front wafer is shown in the upper 
sketch and in the m.w. position. 

Leave a few inches of connecting wire project- 
ing from pin 6 of each aerial coil and from pin 1 

of each oscillator coil circuit. These leads are 
later taken to the trimmers. 

The rear wafer is wired last. Trl is first 
soldered to the contacts. This transistor is placed 
over the centre of the switch so that leads are quite 
short. Emitter. base, screen and collector leads 
are marked E, B, S and C in Fig. 7, the space 
coming between S and C wires. 

The screen wire (S) is soldered to the earth 
return to MC on the gang capacitor. 

TRIMMERS 
The six -bank trimmers (TC2 /TC3) are mounted 

about lain. from the panel, using two 6BA or 4BA 
bolts tin. long. Extra nuts are required on the 
bolts or spacing sleeves: A soldering tag is held 
under each nut and connected to MC at the gang 
capacitor. The earthed tags should be those 
which come from the top plates of the trimmers. 

The projecting leads are then cut to length. 
covered with sleeving and soldered to the trimmers 
as in Fig. 7. 

METER TEST 
A meter may be included in one battery lead 

when first testing the receiver. This should show 
about IOmA with no signal or with low volume 
if a 7SV supply is used. Current will be slightly 
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higher with a 9V battery. With good volume, 
current will rise to about 20-30mA, this depending 
solely on the volume chosen. 

If a high current is found the set should be 
switched off and a check made for short- circuits 
or wrong connections. 

BAND COVERAGE 
Tie coils are intended to give bands approxi- 

ma_ly as follows: 
Leig waves.- I50- 400kc /s or 2,000 -750m. 
Medium waves. -515- 1,545kc /s or 580 -194m. 
Short waves.- 5- 15Mc /s or 60 -20m. 
These coverages are with a twin -gang 315pF 

capacitor. The gang capacitor listed has a maxi- 
mum value of 365oF and is chosen because of its 
small size and reduction drive. This means that 
band coverage at the low frequency end of each 
band is slightly increased. 

I.F. ALIGNMENT 
If no signal generator is available tune in any 

station and rotate the i.f. transformer cores for best 
volume. A completely insulated tool, such as can 
be made from a plastic knitting needle, should be 
used for all adjustments. 

If a signal generator is available set it to give a 
465kc /s modulated output. Inject this at the base 
of Tr3 and adjust i.f.t.3 core. Then inject at the 
base of Tr2 and set i.f.t.2 core for best response. 
Finally apply the signal at the base of Trl and 
adi.tst i.f.t.l core. 

An accurate indication of output can be 
obtained by having a meter in one battery lead 
and adjusting VR1 so that current rises to some 
20mA or so as adjustments are peaked for best 
results. This is more accurate than adjustments 
by ear. 

When the i.f.t.s have been aliened they do not 
need any further attention and should be left 
alone. 

COIL ALIGNMENT 
Fach ranee is treated separately and it is 

probably best to do the m.w. range first. Adjust- 
ments are most easily carried out in two steps: (1) 
Band coverage, (2) tracking. 

(1) If a signal generator can be used couple it to 
the aerial socket of the receiver through a 400. 
resistor or place a lead from the generator near 
the receiver aerial. Open the gang capacitor, set 
the generator to 1,545kc/s and adjust the m.w. 
trimmer TC3 until the signal is tuned in. Then 
set the gang capacitor 10° from closed, tune the 
generator to 515kc /s and adjust the m.w. oscillator 
coil core until the signal is tufted in. Check at 
the h.f. end of the band, readjusting the trimmer 
slightly if necessary. 

(2) Tune the generator to 1.390kc /s, tune in the 
signal with the receiver tuning knob and adjust 
the m.w. aerial circuit trimmer TC2 for best 
reception. Then adjust the generator to 566kc /s, 
again tune in the signal with the receiver and 
adjust the m.w. aerial coil core for best results. 
Repeat as before, since one adjustment is modified 
to some extent by the other. 

For l.w. alignment adjust coverage for 150 - 
400kc/s and track at 165kc /s and 370kc /s. The 
trimmers are 1.w. TC3 and 1.w. TC2. 

For the s.w. band adjust coverage for 5- 15Mc /s 
and track at 5 5Mc /s and 13.5Mc /s. The trimmers 
are s.w. TC3 and s.w. TC2. 

When making adjustments to the s.w. band it 
will be found that aerial trimming slightly modifies 
the oscillator tuning, so the receiver control knob 
should be adjusted to keep the signal in tune. 

If alignment is carried out by ear first choose 
strong stations near the ends of the band to allow 
approximate adjustments. Adjust the trimmers at 
the h.f. end of the band (capacitor nearly open) 
and the coil cores at the 1.f. end (tuning capacitor 
nearly closed). Afterwards find weak stations and 
repeat the adjustments until no further improve- 
ment is obtained. 

When aligning do not use a long aerial as this 
makes adjustments difficult. Accurate tuning 
points will more easily be found with the aerial 
only slightly extended. Final alignment is with 
the aerial fully erected. 

On the s.w. band, reception is possible with the 
aerial circuit tuned above the oscillator frequency. 
This is the second channel or image frequency and 
is not required. It will not be encountered if the 
oscillator circuit trimmer (s.w. TC3) is opened and 
the aerial circuit trimmer (s.w. TC2) is screwed 
down in advance. Also begin with the s.w. 
oscillator coil core somewhat unscrewed so that 
adjustment is approached from the high -frequency 
position. When adjustment is correct (oscillator 
on the h.f. side of the aerial frequency) image 
frequency reception of the signal generator or a 
strong station will arise at 930kc /s (2 x 465kc /s) 
points higher in frequency than the correct tuning 
point and at reduced volume. 

CABINET FIXING 
The receiver requires a cabinet a little larger 

than 10; x 64in. inside to give clearance and 3in. 
deep internally. Ready -made cabinets may be 
adapted. If necessary new holes can be cut for 
the control spindles and old holes may be obscured 
with a fingerplate of coloured plastic or paxolin 
or other material. 

The loudspeaker should be screwed to a baffle 
board which has an aperture to match the speaker 
cone. This board is then screwed inside the 
cabinet. Proper reproduction is not to be 
expected until the speaker is in its cabinet. 

Strips or blocks of wood are glued and screwed 
inside the cabinet so that the paxolin panel can 
rest against them. 

The tuning capacitor spindle is in two sections 
and the pointer is attached to the rear part. A 
standard +in. diameter hole knob fits the front 
part of the spindle. 

The telescopic aerial may be screwed to the 
outside of the case or it may be fixed inside and 
drawn up through a hole. The aerial lead goes to 
one fixing screw. 

A socket for an external aerial can be added at 
the back or anywhere convenient. To maintain 
reasonable selectivity in the aerial tuned circuit 
the trimmer TCI is added in series with the socket 
lead. A fixed capacitor of about 15pF to 25pF 
may be used here instead. 
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designing a 

MULTIMETER 

by K. Berry 

THIS article is intended to cover the theory and 
practice of multi -range meter design in its 
simpler forms. 

The basis of this treatment is the moving coil 
meter. It is not proposed to go into details here 
regarding the principles of operation and construc- 
tion of such meters since this may be found in any 
text -book covering electricity and magnetism. 

The usual proprietary moving coil meter move- 
ment is a low resistance device and is capable of 
measuring a certain maximum current, this current 
is known as the full -scale deflection (f.s.d.). A 
meter movement may be used as it stands to 
measure the current in a circuit, but more often 
than not, it will be used with a resistor (known as 
a "shunt") connected in parallel with it, for 
measuring currents which are greater than the 
full -scale deflection, or, alternatively, with a resis- 
tor connected in series with it (known as a " multi- 
plier") for measuring voltages. It is the latter use 
which will be considered first. 

Voltage Measurement -D.C. 
If a typical moving coil meter. having a full 

scale deflection of ImA and a resistance of 100(1 is 
used as a voltmeter, then the potential across the 
meter when a current of ImA is flowing through 
it will be (by Ohm's Law) 100 x 0.001V = 01 V. 
That is to say, the meter will read 0-- 100mV. If 
now a resistor of 9000 is connected in series with 
the meter, and the whole is used as a voltmeter, 
then when a current of 1mA is flowing, the poten- 
tial across the meter and resistor will be (100 +900) 
x0.001= 1,000x0.001= 1V,'i.e. the meter will read 
0-1V. The combined resistance of the meter and 
its series resistor (multiplier) is 1.0000, and this 
results in the meter reading .I V full scale. 

This can be expressed by saying that the meter 
has a sensitivity of " 1,0000 per volt ". and this is 
normally written " 1,0000V". Thus if it is desired 
to make such a meter read 0- 1,Q00V, the meter 
must be connected in series with a multiplier 
whose resistance is such that the combined resis- 
tance of the meter and multiplier is 1,000x 1,000 
=1 Mil. Since the meter resistance is 100n, the 
multiplier resistance required is 999,9000. This is 

rofr: r 
ircz:19\1141ER '. 

Theory, Design and 
Construction of 
Simple Instruments 

obviously so near to !Mil, that this is the value 
of multiplier which would be used in practice. 

It will be seen therefore, that if a meter is 
required to read " X " volts at full scale. the value 
of the multiplier required is simply " X " times 
"the fl/V " of the meter concerned. The resistance 
of the meter itself may be ignored if it is less than 
2% of the calculated multiplier resistance. The 
"0 /V" of a meter is simply the reciprocal of its 
full scale deflection in amperes, i.e. f.s.d. =lmA 

1 

= 0.001A, hence 0/V=---= 1,0000/V. The 
0001 

number of ohms /volt required for multipliers for 
some common meters is listed below. 

Meter F.S.D. f2/V 

1 OmA 100 

5mA 200 
1mA 1.000 

500µA 2.000 
100µA 10.000 

50µA 20,000 

For measurement on radio and electronic equip- 
ment, the lowest resistance normally acceptable is 
1,000í/V. and higher values than this are, in fact, 
to be preferred. 

Current Measurement -D.C. 
If a typical moving coil meter having a full -scale 

deflection of 1mA and a resistance of 10011 is used 
as an ammeter it will measure a current of up to 
1mA only. If it is desired to measure a current in 
excess of this, then a resistor must be connected in 
parallel with the meter to shunt or divert some of 
the current in the circuit. For example, if this meter 
is required to measure 10mA full scale, then a 
resistor must be connected in parallel with it of 
such a value that 9mA will flow through the 
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Fig. 

RM 

-Volts A.C. 
1: The basic rectifier 

voltmeter bridge. 
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V 
v 

u 

RM 

Fig. 2: An alternative half-wave 
rectifier voltmeter. 

resistor when 1mA flows through the meter, hence 
the shunt (resistor) must be 1/9th of the meter 

100 
resistance = -= 11.112. To read 100mA full scale, 

9 

the shunt resistor would have to be 1/99th of the 
100 

meter resistance, i.e. -=112 (approximately). 
99 

The value of shunt required is thus giv "n by the 
following expression: 

meter resistance x meter f.s.d. 
Rs = 

required f.s.d. - meter f.s.d. 
It will be seen from the two examples quoted 

above that if the meter f.s.d. is small compared 
with the required (or shunted) f.s.d., i.e. 1% or 
less, then the resistance of the shunt is given with 
sufficient accuracy by the expression: 

meter resistance 
Rs = x meter f.s.d. 

required f.s.d. 

Voltage Measurement -A.C. 
A moving coil meter gives a reading which is 

proportional to the average current flowing 
through it. Since with alternating current, the 
average value (over one cycle) is zero, the meter 
will give no reading when connected to an a.c. 
supply. To use a moving coil meter to measure 
a.c. it is necessary to use a rectifier to convert the 
a.c. into a direct or unidirectional current which 
can be measured by the meter. 

The usual circuit is the bridge rectifier circuit. 
The meter is directly connected to the d.c. 
terminals of the bridge, while the a.c. terminals 
of the bridge are connected to the voltage to be 
measured via the usual multiplier (Fig. 1). 

An alternative circuit uses only two rectifiers 
instead of the four required for a rectifier bridge. 
The meter is connected in series with one diode, 
whilst the other diode is reverse -connected across 
the meter and diode combination. The whole is 
connected in series with a multiplier (Fig. 2). 

The resistance of the multiplier required for a.c. 
measurements is different to that required for d.c. 
measurements. There are two reasons why this 
should be so. 

Voltage 

Fig. 3: The characteristic curve 
for a typical rectifier. 

The first, is that because the meter gives a 
reading which is proportional to the average current 
flowing, but a.c. voltmeters are normally calibrated 
in r.m.s. volts. The r.m.s. value of a.c. is 1.11 X 
the average value, or rearranging this: 

V r.m.s. 
V average = 

1.11 

Thus to obtain a meter reading in volts r.m.s. it 
is necessary to reduce the resistance of the multi- 
plier by 1.11. For example, a meter with an f.s.d. 
of 1mA requires a multiplier of 100k11 in order 
that it may read 100V d.c. full scale. The same 
meter with a rectifier would require a multiplier of 
100 -= 90kfl in order that it may read 100V a.c. 
1.11 

full scale (r.m.s.) using a bridge rectifier circuit. 

The second reason for the difference compared 
with a d.c. multiplier is the resistance of the recti- 
fier circuit. A further complication is that the 
impedance of the rectifier elements varies accord- 
ing to the current flowing in them. 

A typical rectifier characteristic is shown in 
Fig. 3. The horizontal (x) axis is the voltage across 
the rectifier, and the vertical (y) axis is the current 
flowing through the diode. The shape of the curve 
at any point is a measure of the rectifier forward 
resistance at that point. It will be seen that as the 
current falls to zero, the shape of the curve 
becomes greater thus indicating a higher resistance. 

This changing resistance of the rectifier results 
in non- linearity of the meter scale. Fortunately this 
defect can be overcome by certain methods, if this 
is essential. If the value of the multiplier is high 
compared with the resistance of the rectifier, then 
the latter is " swamped " and a linear scale results. 
This, obviously, only applies on the high voltage 
ranges. When it is desired to read, say, 10V full 
scale, a linear scale can be obtained by using a 
potential transformer. i.e. a voltage step -up trans- 
former. This gives a high voltage output thus 
enabling a high resistance multiplier to be used. In 
view of the difficulty of designing and constructing 
such transformers no details will be given here. 

A greater degree of linearity on low voltage 
ranges can be obtained by using the half -wave 
rectifier circuit shown earlier in Fig. 2. In practice, 
if the meter is calibrated at, say, 6.3V on the 10V 
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range, the error over the range 2 -8V will be no 
worse than about 0.5V, i.e. the meter will read 10V 
when the actual voltage is 9.5. For most purposes 
this is not a serious complaint, as when measure- 
ments of a.c. voltages are made great accuracy is 
tint generally required. 

Germanium Diodes 

Meter rectifiers are obtainable -these are made 
specially for this purpose and are usually of the 
copper oxide type. However, there is no reason 
why point contact germanium diodes should not 
be used, in fact the author always uses them him- 
self. Suitable diodes are the Willard 0A70, OA71 
or 0A81. 

It should be noted that the value of multiplier 
required to measure a particular voltage depends 
upon whether the bridge or the half -wave rectifier 
circuit is used. if the latter is used, the multiplier 
resistance will be about half of that required for 
use with the former. 

The approximate value of multiplier for use 
with the bridge rectifier circuit is given by the 

l he design of current transformers is not a 
simple matter. Considerable care is necessary to 
ensure that the transformer has a very low iron 
loss. This is achieved by running the core at a low 
flux density. In view of the difficulty of designing 
and constructing current transformers, no further 
details will be given here. 

Resistance Measurement 
Precise measurement of resistance is usually 

made by means of the Wheatstone bridge or its 
variants. However, in multirange meters, measure- 
ment of resistance is affected by more simple 
(though less accurate) means. The basic movement 
is connected in series with a dry battery, a fixed 
resistor, and a variable resistor (Fig. 5). The values 
of the resistors being chosen so that with the meter 
terminals short circuited, the meter reads full 
scale. This therefore is the reading corresponding 
to aero resistance in the external circuit. 

If, for example, a meter with an f.s.d. of 100µA 
was connected in series with a 1.5V di y cell and 
suitable resistors the resistance required to give a 

full -scale reading would be 15kí2, 
i.e. when 15kí1 is connected in 
series with the meter and cell a 
current of !00µA will flow. If a 
further (external) resistance of 
15kf1 is connected into the circuit 
the meter will read 50µA. The 
addition of yet a further 15kít 
external resistance will cause the 
meter reading to fall to 33 }µA. 
In other words, the scale will 
be non -linear. In proprietary 
instruments the calculated resis- 
tance values will be printed on 
the scale but when one is making 
a multi- range meter with a stan- 
dard meter scaled, say, from 0 to 
100 units, it is best not to attempt 
to add a resistance scale by hand 
as this is a very difficult opera- 
tion to effect in a neat manner 

and if done clumsily will completely spoil the 
appearance of the meter. 

In any case the majority of the time, the 
resistance range of a meter is used just to check 
that a circuit or component is continuous and no 
knowledge of the magnitude of the resistance 
involved is required. In these cases where it is 

desired to measure the resistance of a component, 
if the meter reading is noted, a small calculation 
will give the required answer. For example, if the 
100,aA meter previously quoted was used (with a 

1.5V cell) to measure the resistance of a com- 
ponent and a reading of 36µA was obtained. then 
the resistance of that component would be 

1.5 
15,000= 44,500 -15,000= 29-5kf1. 

0.000036 

However, if the prospect of an occasional 
calculation does not appeal or, alternatively, it' one 
has a steady hand and plenty of confidence, then 
one can always calibrate the meter with a 
resistance scale. 

Alternating current 

Fig. 4: A rectifier meter con- 
nected to a current transformer. 

expression: 
required f.s.d. (volts) 

121A = 
meter f.s.d. (amps) 

Adjust 
Ohms 

--Unknown resistance 

vW/ 
'x n 

Fig. S: The basic ohmmeter for 
resistance measurement. 

: 1 11. 

Current Measurement -A.C. 

Whilst measurement of direct current with a 
moving coil meter is simply a matter of providing 
the required shunt, measurement of alternating 
current is not so simple. As was mentioned earlier, 
the impedance of a rectifier changes with the 
applied voltage hence the application of a shunt 
will just result in a variable shunting effect and 
consequently a non -linear scale. In any case, such 
a meter would have a voltage drop which would be 
unduly high for an ammeter. 

The solution to this problem is the current trans- 
former. This is in effect a step -up transformer, the 
large current to be measured is passed through the 
primary, and results in a small current at a higher 
voltage in the secondary. This is connected to the 
rectifier and meter (see Fig. 4). 
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Practical Multirange Meters 
Having set out the methods by which the various 

quantities can be measured it is now proposed to 
consider some practical designs for multirange 
meters. 

When embarking on the construction of a 
multirange meter for the first time there is a 
tendency to attempt to cover all the requirements 
that can possibly be thought of. Whilst this is a 
good idea in theory, in practice one finishes up 
with such a formidable design that either one 
baulks at the prospect of such a labour or else the 
job is begun but the task proves too much and the 
project is never completed. Accordingly, three 
multirange meter designs will be given. The first 
two are simple designs suitable for a beginner, 
whilst the last design is more complex and is more 
suited to the more experienced constructor. 

Design No. 1 

This is a simple multirange meter measuring 
both a.c. and d.c. voltages up to 500V, also 
resistance. 

No current range is included and in consequence 
there is no switching. The accuracy on the lowest 
a.c. range is not high owing to the non -linearity of 
the rectifier elements as explained earlier. It is, 
however, a very useful general purpose testmeter 
and what it lacks in facilities it makes up for in 
its simplicity. 

Specification 
Voltage -D.C. Voltage -A.C. Resistance 

0- 10 3,000í2 mid scale 0- 50 
0-100 
0-500 

0- 5 0- 10 0- 50 
0-100 
0-500 

+500V0 

+100V 0 

+50V 0 

+í0v 0 

+5V 0 

ve 0 

NAW 
1Mn 

1AM.0 
200 kf1 

W\AC 
100 kf1 

'\AAAr 
20kII 

NNW.' 
10 kII 

WIRELESS 31 

The meter used was an ex- Government 2in. 
round, 500µA meter scaled 0 -500. The voltage 
ranges have been chosen so that the meter reading 
gives the actual voltage measured or else it is 
necessary merely to double the scale reading. This 
is a point worth noting when deciding on meter 
ranges. An ill- advised choice of full -scale voltage 
makes a meter more difficult to read. For instance, 
if a range of 0-20V was included it would be 
necessary to mentally multiply the meter reading 
by four and the average person will not find this 
to be very convenient. 

How the prototype of Design No. I looks 
when constructed and housed in a 

readily obtainable die -cast box. 

1/WV 
900 kfl 

VVW 0100Y 
180 kfl 

^/VVV 050V 
90 kR 

\NW 010V 

0 500 

15 V 16 kR 1k11 

--/wA 
A 

A 
2.2 kit ust 

Ohms 

OAG 

Fig. 6: The circuit of the simple multimeter of Design No. I. This measures a.c. and d.c. voltages and resistance. 
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No details of construction have been given, 
the choice is left to the constructor. A meter 
made to this design is shown in the photograph. 
Access to the meter circuits is by means of 
sockets, an arrangement which gives a neat 
appearance, but terminals could be used if so 
desired. The circuit is given in Fig. 6. 

The accuracy of the meter will depend upon the 
accuracy of the multipliers. For the d.c. ranges 
l% or 5% high- stability resistors would be the 
most suitable. For the a.c. ranges it will probably 
be more convenient to use 10% composition 
resistors as the values "required are non -standard 
and a series or parallel connection of two resistors 
will probably be needed. The values quoted for 
the a.c. ranges are only approximate, since the 
precise value will depend on the particular meter 
and rectifier used. The exact resistance required 
can be found easily by the following method: 

Connect the meter to a suitable d.c. supply and 
adjust the supply voltage to 60% of the f.s.d. of 
the a.c. range to be calibrated. This may be done 
by using a potentiometer across the supply and 
measuring the voltage with the already completed 
d.c. ranges of the meter. If now the meter is 
connected to read a.c. the multiplier may be 
chosen so that the meter reads 66.6% of full scale. 
For example, to calibrate the 10V a.c. range 
connect the meter to a 6V d.c. supply, measure 
the exact voltage on the 10V d.c. range, then 
connect the meter to read 0-10V a.c. The multi- 
plier should then be chosen so that the meter 
reads 6.66V. This may sound somewhat compli- 
cated but it is in fact very easy to do. The choice 

m 
DON'T BUY 
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of a d.c. voltage of 60% of full scale is necessary 
only on the 10 and 50V ranges. For the 100 and 
500V ranges a voltage of between 40% and 90% 
will do. 

COMPONENT LIST FOR DESIGN NO. I 

Multipliers 
5V 

10V 
50V 

100V 
500V 

D.C. 
10kn 
20kf1 

100kn 
200n 

1Mn 

Resistance range 
1.5V dry cell, 
2,200n }W resistor, 
lkil potentiometer. 

A.C. 

16k12 
901E0 

180kû 
900kû 

Miscellaneous 
M moving coil meter 0 -500µA f.s.d. 

. 4 germanium diodes, type 0A70, 
12 sockets. 

The meter shown in the photograph is housed 
in a specially made case. A suitable case may be 
found in the range of " Eddystone " die -cast boxes 
or, alternatively, a small plastic container sold for 
use as a sandwich box might be used. 

NEXT MONTH, TWO MORE SIMPLE MULTIMETER 
DESIGNS WILL BE DESCRIBED. 

THESE 

TWO 
DOUBLE 

SIDED BLUEPRINTS 

GET THEM FREE ! 
Audio Oscillator & Output Meter 
Microphone Mixer 
Simple Short Wave Receiver 

IN 
PRACTICAL ELECTRONICS 
MAY ISSUE -OUT APRIL IS 

In the May issue of 

Practical 

TELEVISION - 
building the i.f. stages 

of the 

"OLYMPIC II" 

Transistor TV 

DON'T MISS THIS 
IMPORTANT INSTALMENT 
ON SALE APRIL 22nd -2/- 
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BRAND NEW AM FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis size 15 x 64 x 5 4in. high. New manufacture. Dial 144 x 4in, in 2 
colours, predominantly cream. 200.250v. A.C. only. 
Pick -up. Ext. Speaker. Ae., E., and Dipole Sockets. Five pushbuttons - 
OFF L.W., M.W., F.M., and Gram. Aligned and tested O.P. Transformer. 
Tone control, 1000 -1900 M.: 200 -550 M.; 88 -98 Mols. Valves EZ80 rect.; 
ECH81, EF89, E ABC80, ELS4, ECM, 3 -oben speaker required. 
10 x Sin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 
TERMS: (Chassis) 23,10.0 down and 5 monthly payments of 22,4.0. Cheap 
Room Dipole for V.H.F. 12/8. Feeder Bd. per yard. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M.; S.W. (9 -15 Mc /e); M.W. 
190 -475 M.; V.H.F. 87 -100 Mc /s.; Gran position. Otherwise similar to 
above chassis. Price £15.15.0 (carr. paid). TERMS: £8.10.0 down and 6 
monthly payments of £2.4.0. Total H.P. price £16.14.0. Circuit diagram 2/6. 

,a'w _ =t 
. 

PUSH-PULL O.P. 

AMPLIFIER £5.5.0 
(lì/- Carr.) 

Brand new 20b -240 A.C. mains 
Bass, treble and vol. controls. 
with valves E780í ECC83 and 
2411,.94's giving full 8 w. Chassis 
12 x 3t x 31in. With o.p. trans 
for 2 -3 ohm speaker. Front panel 

(normally screwed to chale) may be removed and used as "flying panel." 

IITZ r 
1:; Mr: :' 

GUITAR AMPLIFIER -8 WATTS. £5.4.0 
001- P. @ P,) 

Chassis as above. Valves E7.80 2 x EL64. 6 B R8. Output for 3 and 15 ohms 
Rase, treble and volume cost role. On /oil. Input 200 /240eA.C. Also suitable 
for pick -up, radio, etc. 25.4.0. (6l- P. & P.) 

AMERICAN BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE 
lin. Stand play, 1,200ft. 
71n. Long play. 1,800ft. 
lia. Double play, 1,20011. 
54in. Double play. 1,800ft. 
710. Double play, 2,400ft. 
31n. Triple play, 450ft. (Plain white boxes) 
3 1in. Triple play, 600ft. (Plain white boxes) 
410. Triple play, 900ft. (Plain white boxes) 
lia. Triple play, 1,400ft. (Plain white boxes) 
lin. Triple play, 3,1100ft. (Unboxed) 
ACETATE BASE 
SIa. Stand play, 600ft. ... ß/- 
71n. Stand play, 1,201111. .. 11 /- 
51n. Long play, 900ft. . 10 /- 
511n. I.ong play, 1,200ft. 12/6 
71n. Long play, 1,800ft. ... 15/ - 

Postage l/- per reel (4 or more poet free) 

12/8 
19/8 
15/- 
22/6 
25/- 
12/6 
14/- 
22/8 
42/8 
75/- 

MESSAGE TAPES 
3in. (Fund play 150ft. 8/6 
Mn. Long play, 225ft. 4/11 

Double play, 300ft. ., 7/6 

SELF- POWERED V.H.F. TUNER 
CHASSIS. Covering 88 -95 Mc /e. Mollard 
permeability tuner. Dims. 8 z 6 x bin. 
high. Valves ECCSS and 2- Fi-09'.e plus 
2 diodes with EZ81) rectifier. Maine trans- 
former. Fully wired and tested ONLY 
58.17.6 (Carr. paid). Room dipole 12/8. 
Feeder 8d. per yard. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range) 911v. 15 mA and 1.4o. 125mA. 
42/8 (4 / -). 200- 2250v. A.C. Also for 250e11A. 1.4v. and 90v. 15mA at same 
price. Two separate unite to replace exietiag batteries, 4 x 25 x 2 }in. 
and 3 x 24 x 14ín. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. Delivery by return. 
Terms available on Items over £5. Send 6d. (atampe will do) for 20 page 
Illustrated catalogue. C.O.D. 2/6 extra. 
ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS 
Regret overseas orders cannot be executed. 

GLADSTONE RADIO 
NOTE NEW ADDRESS: - 

66 ELMS ROAD, ALDERSHOT, Hants. 
(2 mina. from Station and Buses.) Aldershot 22240 

CLOSED WEDNESDAY AFTERNOON 

"REA LISTIC" 
E 

7 Transistor 
bfilli watt outpu 
All components 
single printed 
else 5/ x 54ín, i 

x aembly. Plastic 
carrying handles, 
34iu. External S 

aerial. Ferrite 
Price for the comp 
including Transistor 
Speaker, etc., und 
etruction Data: £5,. P. S P. 4/6. 

VEN' 
Superbet. 350 

4 -inch speaker. 
mounted on 
circuit board 

one complete 
cabinet, with 
size 7 x 10 x 
eket for car 

rod aerial. 
ate parcel. 

. Cabinet, 
full Con- 

19.6 

411111ao. 7i 

-,^ 

PPO Battery 3/9, Data and instruc- 
tions separately 2/6. Refunded it 

you purchase the parcel. 
Any parts supplied separately. 

PRINTED CIRCUIT. 4,0. x 
:I -ohm speaker. Suitable for m 
9 volt battery required. Freq 
output class B. Instruction s 

Two types, 200mW, 85)-; 5011n, 

4 TRANSISTOR 
MINIATURE PUSH -PULL 
AUDIO AMPLIFIER 
HIGH IMPEDANCE 

;In. x lila. over transformers. Output for 
:rophone, record player, guitar and intercdm. 
ency range 100 cps. to 25 Reps. Push -pull 
set provided. Fully wired ready for use. 
V, 41) -. (P. & P. 2 /li each.) 

4 to 5 WATT HI 
Only 24.19.6. (P. & P. 61 -). Suits 
equalisation. Double wound mains t 
of 200 -250v. 14 Mt, msg. feelbac 
and bass. Contact cooled metal reel 
Output for 3 ohm speaker. Chassis 
height, Including valves, 54in. High 
Stereo amplifier on above chassis. 
2 x O W. Input and output by Phono 
Suitable for record player, etc. Price 

H GAIN AMPLIFIER 
the for record player, radio, tape after 
ransformer. Fully built. For A.C. mains 

. Controls are volume loo /on), treble 
fier (bridge); 01'83 and EL84 valves. 

size 6t x Mu. lover spindle) overall 
nd low Input by Phono sockets, 
elves 2 x L'C11,82. Metal rectifier. 
sockets. 3 ohm speakers required. 
.2,6. (P. A P. 6/ -,) 

E.M.I. 4 -speed PLAYER 
Slin metal turntable, 200 -250v. motor. 
(P. & P. 4/6.1 

& P.U. (separate) 
urnover head. Our price 59/6 

GRAMOPHONE AMPLIFIE 
14 watt type. With 6 x 4in. speaker. Baffle 
F.CL82 and Rectifier. Tone and Volume On/0 
to play. 49/8, post 5 / -. 

S AND PLAYERS 
134 x 74ín. 200 -240v. A.C. 

C switch. Two knobs. Ready 

4 watt type. Valves ÚY85, UF80 and ÚL84. 200 -240v. A.C. Covered baffle 
134 x 74in. (61n. speaker), 3 front controls: base, treble, on /off /vol. 
Post 5 / -. Double wound mains transformer. 
Cabinet to fit either type with plain motor board £3 cart. paid. Complete 
record player in beautifully styled cabinet, fully built (NOT A KIT), 
510.17.6. with UA14 4 -speed autochaager, or with Gerrard Autoellm 
4 -speed autochanger, 211.5.0. 

Single Player in Cab. 134 x 13 x 54in. B.S.R. Monarch 4 -speed deck, 28.9.6. 

30 WATT TRANSISTORISED AMPLIFIER 
Chas. size 7 x 7 x 41n. Input for 500 -ohne (50,0V for full output) and 
51)0K (5mV for full output). 14 d.h. meg. leedback. Controls are volume 
(00101(), base, treble. Transistors 2x N KT 401, I x 452, 2 x 262, 1 x 264 
Fitted with carrying handle. Input standard Jack sockets. Output and 
supply on terminal block. Black matt finish. Price 211.19.6 (P. @ P. 6 /.) 

TAPE RECORDER AMPLIFI ER 
Fully built. Front panel 124 s 3in. Chace size 101 x 5 x 41n. Valves EF86, 
E0003 and 2- RL84's. Controls (1) MIO. Vol. (2) Tuner /P.U. Vol. (3) Play 
back or monitor. (4) Tone. 2 Jack sockets for Tuner/P.U. and MIC- switch 
for superimpose. Separate power pack containing transformer and rectifier. 
For Collaro studio deck only. Price 58.14.0 16 /- P. @ P.) 

ESEUA14 
GARRARD AUTOSLIM 
STEREO 
AUTOSLIM DE LUXE AT8 
STEREO 

Carr. 5/- each 

4-SPEED AUTOCHANGERS 
25.19.6 
26.10.0 

£7.5.0 
10.19.6 

21110.0 

13 x Sin. LOUDSPEAKERS 49/6 
Three ohm. Ceramic magnet of latest type. BRAND NEW. (post 8/6) 

CM21 CRYSTAL MICROPHONE 
With 3.5 ram.. lack plug, 12/8 (Poet 1/6.1 

HEATER TRANSFORMER 
Maine input g1BIng li.2v. '2 amp. Size 24 r 2 x lin. 134in over winding). 
5/8 ea. Lese 10% for 12, or 20% for 50. 1'. @ P. 2/- for 1 to 6, post tree 
more than six. 
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TECHNICAL 
TRAINING 

in radio television 
l änd electronics 

Whether you are a newcomer to radio and electronics, 
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 & Radio Engineers 
(Brit.I.R.E.) 
C. & G. Telecommunication Techns' Certs. 
C. & G. Supplementary Studies 
R.T.E.B. Radio/T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certa 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 practice of valve and transistor circuits, and 
servicing work while building your own 5 -valve 
receiver, transistor portable, signal generator and 
multi -test meter -all under expert tuition. Three 
courses to choose from. 

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

INTERNATIONAL CORRESPONDENCE SCHOOLS I 

Dept. 171, Incertext House, Parkgate Road, London, 
S.W. II 

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

(state Subject or Exam ) 

NAME 

ADDRESS 

5 65 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

May, 1965 

LODO EX- RENTAL 

11 INCH 

TV SETS 

All believed to be 
working but are untested 

Slimline and standard 

OUR PRICE 30/- each 
NOTE: 

PERSONAL COLLECTION ADVISED 
We are prepared to send for 1S)- extra, but this 
only undertaken at Buyers' risk. 

L.K. ELECTRONICS (VICTORIA) LTD. 
7 -17 GILLINGHAM ROW 

VICTORIA, LONDON, S.W.I 
Tel: VIC 5091 

u . I `1 1 
CHAS. H. YOUNG LTD. 

The Sensational 
ALL -TRANSISTOR! 

Communications Receiver 

EDDYSTONE 
ECIO 

for use in the home, caravan, car or boat. 

H.P. facilities. Only £48 Part exchanges. 
Write for brochure 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone CEN 1635 
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on the 

Short Waves 
MONTHLY NEWS FOR DX LISTENERS 

All times are in G.M.T. All frequencies are in kc /s. 

The Broadcast Bands -by John Guttridge 

INFORMATION first this month about QSL 
cards. All verification details (time, date and 
frequency) continue to be given by Radio 

Australia, A.R.F.S. New York, Radio Luxembourg, 
Radio Sofia and Radio Warsaw, Sofia and Warsaw 
having colourful cards according to Wilfred Smith 
of West Bromwich, who has also obtained a full 
verification from the Swiss Broadcasting Corpora- 
tion. 

Radio Bucharest, Bucharest, Rumania, has 
issued six new cards, each carrying a different 
photograph. Listeners who send in six reports, 
numbered from 1 to 6 during 1965 will receive the 
cards in sequence plus a surprise gift at the end of 
the year. Unfortunately the cards only carry details 
of date and frequency. The station has English for 
Europe at 1930 -2000 on 7,195/7,225/9,510; 2100 
-2130 5,990/6,190/7,195 and 2230 -2300 on 
155/5,990/6,190/7,195. 

The Canadian Broadcasting Corporation (P.O. 
Box 6,000. Montreal) has changed the design on its 
card. Full verification details are given on its 
reverse. 

Another station giving full details is Radio 
Lomé, Togo. This card is interesting in that apart 
from the station name it is the same as that issued 
by Radio Abidjan. It gives Radio Lomé's schedule 
as weekdays 0530 -0800, 1200 -1400, 1200 -2300; 
Saturdays 0530 -0800, 1200 -2300, and Sundays 
0600 -2300. Morning and evening transmissions 
are on 5,047 and afternoon transmissions are on 
7,265. 

Radio Sweden, Box 955, Stockholm, Sweden, 
gives date and frequency only on its card, which 
includes various facts about Sweden. Information 
on schedule changes has come both direct from 
Radio Sweden and from A. Waddelow of Norwich. 
The main change is the introduction of morning 
transmissions to Europe (not Sundays) on 9,620. 
Languages are French 0930, German 1000, Swedish 
1030, and English 1100 -1130. New frequencies 
are being used for several other transmissions. 
Details are English 1230 -1300 11,810/15,440, 
1445 -1515 15,440/9,765, 1615 -1645 15,240/ 
11,705, 1400 -1430 15,300, 0145 -0215 5,990 and 
0315 -0345 9,705; Swedish 1300 -1345 11,810/ 
15,440, 1515 -1600 15,240/9,765, 0100-0145 
5,990, 0230-0315 9,705; French 2145 -2215 
6.095. Air Mail report forms are now available 
from Radio Sweden incidentally. 

Good reception of the European English trans- 
missions from Radio Sofia is reported by Wilfred 
Smith. They are aired from 1930 -2000 and 2130- 
2200 on 6,070. This frequency is also used for the 

English transmissions to North America from 0000 
-0030 and 0400 -0430. 

Two Middle -Eastern stations he has heard are 
the Arabic Home Service of Radio Baghdad which 
was SINPO 33222 between 1930 and 2020 on 
7,180 and Radio Teleran, Iran. He heard the home 
service of the latter station at 0800 on 15,125. 
There is some confusion about this station so 
readers' observations would be especially welcome. 

A recent Swiss Broadcasting Corporation Dx 
bulletin gave the home service schedule as 1245- 
1730 on 3,785/7,065/7,165 /11,750 and 1730 -2030 
on 3,785/7,065. The Foreign Service was said 
to be transmitted from 1730 -2130 on 7,165/ 
11,750. A. Waddelow, however, gives the foreign 
service frequencies as 7,135/11,730, whilst in Lon- 
don I have heard some segments on approximately 
7.405. Languages are believed to be Russian 1730, 
Turkish 1800, Arabic 1830, French 1930, German 
2000 and Persian 2030 -2130. 

Radio Tirana, Albania, is the last station men- 
tioned by Wilfred Smith. He has heard English 
from 2000 -2030 and French from 2030 -2100 on 
9,390. A parallel frequency is believed to be 7,090. 

According to Roy Patrick, of Derby, two of the 
most persistent North American medium wave 
stations at his location have been CBA Sackville 
on 1,070 and WEZE Boston on 1,260. 

Several changes have been made by Radio 
Nederland (P.O. Box 222, Hilversum). Here are 
some of the affected transmissions, metre bands 
(e.g. 16m) are given where the exact frequency is 
not known. If you can discover the correct 
frequency please let us know. Afrikaans 1530- 
1630 16m/15,425; Arabic 1430 -1550 15,445¡ 
11,730; Dutch 0230 -0350 31m (Bonaire), 0900- 
1020 Sunday 21,570/21,480/15,445/16m/6,020, 
1800 -1920 15,220/25m/6,020, 2100- 2220/19m 
(Bonaire); English (not Sundays) 0400 -0450 31m 
(Bonaire), 1400 -1450 16m/15,425/6,020, 2000- 
2050 25m/9,590/6,020; Spanish 0130 -0220 49m 
(Bonaire), 2230 -2320 19m (Bonaire); Happy 
Station (Sundays) 0600 -0720 9,715/49m, 1400- 
1520 16m/15,425/6,020, 1530 -1650 16m /9,590. 

Frequency usage has been revised by the Voice 
of America for its European English transmissions 
which can now be heard on 1,196 Munich from 
0400 -0430, 0500 -0730, 1700 -1830, 2200 -2230; 
3.980 Munich 0300 -0730, 1400 -2330; 5,995 
Greenville 0300 -0730; 5,995 Tangier 1630 -2230; 
6.040 Munich 0500 -0730: 6,080 Tangier 0300- 
0730; 7.200 BBC 0300 -0730: 7,205 Thessaloniki 
1500 -2230; 9.540 0300 -0730; 9.670 Greenville 
2015 -2200; 9,740 BBC 0300 -0730;' 9,740 Tangier 
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1900 -2200; 11,760 1900 -2200; 15,205 Greenville 
1400 -2200; 15,290 Tangier 1400 -1630; 15,295 
0500 -0730; 17,780 Greenville 1400 -1830. Many 
of the V.O.A. Russian service programmes consist 
of light music and give good U.K. reception. 
Frequencies are 1,196 0300 -0400; 6,020 0300- 
0500; 
0500; 

6,040 
7,170 

0300 -0500, 
0300 -0500, 

1500 -2100; 
1730 -2100; 

6,150 
9,540 

0300- 
1715- 

2100; 11,710 1500 -2100; 15,315 1500 -1715. 
Extension of its European service to 2400 is the 

big feature of the latest schedule from Radio New 
York Worldwide, New York 19, U.S.A. Frequency 

usage to the UK and Europe is now 15,440 1200- 
2045, 15,220 1245 -1600, 17,840 1615 -2000, 
11,875 2015 -2145, 9,525 2100 -2400. Transmis- 
sion's are directed to Africa from 1500 -2145 on 
17,730 and to the Caribbean from 1200 -2400 on 
15,440, 1500 -2200 on 17,730 and 2200 -2400 on 
11,855. Radio New York will supply listeners with 
addresses of stations if wanted and will also try 
and identify unknown stations if sent a tape 
recording of the signal. Requests for this help 
should be sent to the station's "Dxing Worldwide" 
programme. 

The Amateur Bands -by David Gibson G3JDG 

THE l.f. bands, particularly Top Band, have 
been very interesting. Also, ten metres is just 
beginning to awaken, and as the sunspot cycle 

starts to build up will again become a good DX 
band. On February 28th, ZE's and ZS's were 
coming through. 

20 metres keeps open later as the evenings get 
longer and many reporters noted that it also opens 
up again late at night when some quite good DX 
sneaks through. This band still produces some rare 
ones, at the expense of beauty sleep. A rough guide 
to the openings is: 0530 to 2000. 

On 40, the usual din persists but one can usually 
hear a VK around 0700 to 0800. 

Fifteen is, as usual, spasmodic. One period will 
produce call signs from all over the globe while the 
next session will be rewarded with the monotonous 
noise of frying eggs. Most fruitful times are from 
around 0800 to 1800 with afternoon peaks. 

80 Metres 
This is getting more like 40, what with G side - 

band gatherings, teleprinters, intruders, phantom 
v.f.o. swishers -and weak DX. Many listeners 
comment on the noise level; this will get worse as 
summer comes along. Best time for DX is either 
around 0600 or from 2300. Early evenings usually 
produce Europeans only. 

Top Bond 
The last of the Transatlantic tests took place on 

February 21st. Conditions were much poorer than 
on previous tests. However, an all -night session 
using an Eddystone 888A, a 132ft. longwire, and 
two dozen cups of cocoa, produced the following 
on C.W: -OH2HK (559), OKIKG, OK2BHX, 
K2KGD (449). HB9CM, OK2HHX, GI3PDN, 
OKIAII, PAOPN, WIBB /1 (459), OKIADM, 
GW3TJE, W2GGL (349), GM3TMK. OKIAKU, 
OK1AER, HB9TT (589), OEIKU, VOIFB (459) 
and numerous G's. The best DX was HPIIE (449) 
Panama, heard working W 1 BB / 1. As regards 
160m in general, a little careful searching can 
usually produce WI, W2, VOI, 9L1, OH and OK. 
Top Band is used at certain times by amateur 
stations sending slow morse and for those who 
want to learn c.w. Check with your nearest radio 
club and see if there is a schedule in your area. 

Listener's Reports 
Thanks to all who have sent along reports 

again. We can't use them all but the information is 

still of value. Don't forget to mention time, date, 
call sign, frequency, RST, or RS report. First this 
month, a colossal log from A3699 in Elderslie, 
Scotland. The number after call signs is the time 
in G.M.T. 

i8Mcvs. W1BB /1 0600 (C.W.) DL9KRA1 2359 
(SSB). 

3 SMc /s. CW: W8ATA 0129, AL4IE 0752, 
W2KH 0755, SSB: W1HKK 2244, WIJAE 2250, 
W3PHL 2255. UR2CC, ODSAX 0049, KP4BL 
0320, WIBU 0628, W5CAI 0705, W5KNV 0709, 
TFIAC 2355. 

7.OMc /s. SSB: YV3KX 0907, VK2AVA 0745. 
14Mc /s. SSB: 7X3VW 0740, HSIHS 1255, 

DUIEH 1256, HS1X 1300, YA4A 1315, 7Q7PBD 
1732, VP9FR 1855, ZS4F 1859, EL6E 2251, 
SL3UY 0950, HC5NW 1230, VK7CK 1305, 
YS1AGM 1307, VK5HY 1317 XEICE 1322, 
VK6EZ 1415, W5HWR /VP9 1959. Plus several 
W6, VE4, 5, 6, 7 between 1600 -1900. 

21Mc /s. SSB: 9K2AU 1134, YA3TNC 1230, 
KP4AOO /MM 1240, EL6E 1650. AM: TN8AA 
1119, ZE2JA 1150, 9LIWN 1641, CR4AD 1108. 
CW: CN8CF 1500, W2IYH 1708, KIEP0 1805, 
KIYER 1815. 

If you still think the bands are quiet then look 
at the log from W. L. Clarke of Yelverton Devon. 

3SMc /s SSB: VE7DU, VE3DJE, VOIB7, 
W6ITZ /P /4, KIPNE, W8YBZ, (all between 0540 
-0740). 

7.OMc /s. SSB: VK2AKW, VK2AVA 0845. AM: 
SVOWM, W8MAZ /P /V02, VP4LR, AP2HB 
(between 1000 -1130). 

14Mc /s. SSB: PY6LP, ZL4B0. LU2DAW, 
KGIBO 1620, ZS6FT 1915, ZS6ADS 1755, 
9Q5RB 1830, 4UIITU 1240. KV4CX 1245, 
VUIEN 1330. ET3USA 1335, 5AIPZ 1615, 
KR6UL, VK2NN, VK3AF, JAICZE. KP4APS 
1130. VK4YG, ZL1SJ, KG6AG, SU5ETO 1545, 
MP4TBO 1550, ZL3AS, HL9TM, KR6DA, 
BVIUST 1000, HM2BD 1010. VKOTL, 9K2AN 
1330, CR9AR 1425 (Pacific area DX 0830 -1130). 
AM: W8MAZ /P/ V02 1100, VP4LR 1120, 
AP2HB 1135. 

21Mc /s. AM: ZE8WY, KV4CX, ZE2JA, 
WOFLM, (St Lucia A.R.C.) 9Q5RB, 9LIWN, 
ZSIDBV, CR7FC, 5A1TG, CPILJ. KC4US, 
VP9FE, CR7AX, CR7IT (all between 1330- 1630). 

ISWL /GII362, Worcester, reports 14Mc /s on an 
840C, Codar pre -selector, 20 metre dipole and 

-continued on page 70 
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/FA1U\\` 
V 

ARTIFICIAL AERIAL 
TRANSMITTER LOADS 

MANY transmitter tests are best made with an 
artificial aerial. This avoids unnecessary 
radiation (and interference with other trans- 

missions on crowded bands) and may allow output 
power, p.a. efficiency, or other factors to be 
checked. 

If the same type of socket is used throughout, an 
aerial tuner. dipole, or artificial aerial load may 
be connected in a few seconds. The feed impedance 
of a half -wave dipole is usually about 65 to 75 12, 

so it is convenient to use a length of 65 -7512 
co -axial cable as the output lead of the transmitter. 
This ends with the popular type of co -axial plug, 
and sockets to match can be fitted to a tuner, 
artificial load, or feeder to a dipole. If the trans- 
mitter has a co -axial output socket, a piece of 
feeder with two plugs will allow easy connecting 
up with other circuits. 

Lamp Loads 

A domestic lamp is quite useful for 1.8 to 
28Mc /s. It is suitable as a load for a phone trans- 
mitter, or for loading adjustments etc., with a c.w. 
transmitter. It cannot be used for keying tests with 
much success because its resistance changes con- 
siderably when hot. 

A simple base, like that in Fig. 1, and fitted with 
a socket and lampholder, will prove handy. The 
lamp wattage may be similar to the d.c. input of 
the p.a. stage. For top band (10W) a 15W lamp is 
satisfactory. A 100W lamp will take the output of 
a 120W transmitter, if a 150W lamp is not to hand. 

Coaxial socket 

15 to 150Watt tamp 

Coaxial socket 
Base 4 -x5.ß 

Bulb 
holder 

Fig. I (above): An arrangement for using a domestic 
lamp as an r.f. load. 

Fig. 2 (right): A carbon resistor load used in conjunction 
with an r.f. ammeter. 

by 

G 

3 

0 

G 

R 

A 100W lamp will actually do for 50W upwards, 
though a 25W, 40W or 60W lamp is useful for 
smaller power. 

The average pi- output circuit can be loaded 
directly into the lamp, as described later. If 
necessary, some indication of output power may 
be obtained by comparing brilliance with another 
lamp of the same type, run from the mains. The 
lamps should be exchanged, to check their 
brilliance. A photographic exposure meter is also 
useful for this. P.A. efficiency can be checked at 
loading points which give 15W, 25W, 40W, 60W 
and similar outputs. That is, full brilliance with the 
artificial load lamp, to agree with a similar lamp 
run from mains supplies. 

Resistor Load 

A carbon resistor load can be used for 'phone, 
and a c.w. transmitter when loading or keying. 
Large resistors which will take the output of a 
150W p.a. are obtainable, some being very inex- 
pensive as surplus. For very large outputs, two or 
more resistors can be used in series or parallel. 

Fig. 2 indicates how the load resistor and a r.f. 
ammeter may be fitted to a base or box. Output 
power can be found from 1' x R, so a 350mA 
meter with 70f2 or similar load will do for a top 
band or similar low power transmitter. For high 
power, a 1.5 or 2A meter is satisfactory. 

A table of approximate power levels can be 
glued on the base for easy reference, or the meter 
may be calibrated in powers. With a 7012 load, the 
approximate power for various current readings 

RF. ammeter 

R.F. ammeter 

Carbon 
resistor 

Coaxial socket 
Base 14.x 31t; 

Coaxial socket Carbon resistor 
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will be as follows: 

PRACTICAL WIRELESS 

Current Watts Current Watts 
(Amps) 

0lA 0.7 0.8 44.8 
0.2 2-8 0.9 56.7 
0.3 6.3 1 70 
0.4 112 1.1 92.4 
0.5 17.5 12 101 
0.6 25.2 1.3 118 
0-7 34.3 1.4 137 
The resistor value and meter can be checked, if 

high accuracy is wanted. Some error will not 
influence comparative tests of efficiency. The 
average r.f. meter is most accurate at about } to I 
full -scale reading. 

Low Power Load 

A load for a small transmitter is easily made 
from several ordinary carbon resistors, wired as 
in Fig. 3. Six 1W resistors will take the output of 
the average 10W transmitter. Larger resistors, such 
as 2W, may be used for more power or the number 
of resistors can be increased. 

When all resistors are of the same value and in 
parallel, the value of each resistor equals the load 
multiplied by the number of resistors, e.g. four 
2W resistors are to be used, and a 75f1 load is 
wanted. 75 X 4 = 300. So each of the resistors is 
300a 

Loading with Pi- Output 
For those who are just getting started with a 

transmitter, Fig. 4 shows the usual pi- output circuit. 
To load the power amplifier into the lamp or resis- 
tor, first close VC2 to maximum capacity. If 
necessary, check p.a. grid current, to see that the 
stage is being driven correctly. H.T. is then applied 
to the p.a. and VC1 is rapidly turned until a dip is 
seen in the anode current meter in the h.t. circuit. 

With some valves, the anode dissipation will 
easily be exceeded if the circuit is not tuned to 
resonance, and this is why VC1 is quickly tuned. 
When VC1 is adjusted for minimum h.t. current, 
this will probably be far too low. So VC2 is opened, 
VC1 being re- adjusted for minimum h.t. current. 

*NW; 

May, 1965 

Carbon resistors 
in parallel 

Fig. 3: Several carbon resistors connected as shown form a 
suitable load for top band or low power transmitters. 

To H.T.+ or modulator 

REC. 1000pF Output 

Fig. 4: The usua sort of pi- output circuit used 
transmitters. 

with 

The h.t. current will now normally be higher. This 
procedure is repeated until the p.a. draws its full 
rated h.t. current, with VC1 tuned for minimum 
current. It is convenient to use both hands. VC2 is 
generally a 2 -gang or 3 -gang 500pF capacitor. 

As loading has progressed, the lamp will have 
grown much brighter, or the r.f. meter will have 
increased its reading. 

Ti4e two !tads described in the text and illustrated in Figs. I and 2 are shown 
together in this photograph. 

Input and Output 
The p.a. input is I x V. For 

example, if the p.a. draws 100mA 
at 500V, this is 0.1 X 500 =50W 
input. 

Efficiency, as a percentage, is: 

Input 100 
X - 

Output 1 

E.g., output is 30W. In the 
example, 50/30 x 100 = 60 %. 
Efficiencies of 60% and higher 
should be anticipated. 

When a r.f. meter is present to 
show output, changes can be 
made to grid drive, bias, screen 
grid voltage, etc., in an attempt 
to secure best efficiency. That 

-continued on page 40 
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GROUNDED 
INVERTED L 
ANTENNA 

ACHANGE of QTH recently set the writer 
thinking about the re- erection of the antenna 
system. Having been used to a half -wave on 

160 metres at about 40ft. high, it came as some- 
what of a shock to find that at the new QTH the 
maximum straight ruh possible would be about 
30ft. Even bending the antenna to fit the garden 
would not allow anything approaching the quarter 
wave mark on Top Band. 

The writer wanted to operate principally on the 
160 and 80 metre bands and so a considerable 
amount of thought was given as to how to accom- 
modate a radiating system for these two bands. if a 
bent horizontal wire were to be used it would not 
only have to have several supports in addition to 
the usual ones at either end. but it would also have 
to run through several trees. This idea was 
obviously not practicable. 

Thoughts were then turned to a vertical system. 
This seethed a much sounder idea from the practi- 
cal aspect. The problem with this method was that 
the transmitter was located in the top of the house 
and a considerable length of coaxial cable would 
have to be run down the side of the house and 
across the lawn in order to feed the antenna at the 
base. This would also involve insulating the base 
and constructing a weather -proof matching net- 
work. 

WM, 

11-arar itter 

Lead -in 
(see text) 

Wire redials.3Oft or longer. 
attache4d to base of miste 
a few inchhf below surface 

soil 

Fig. I: The antenna arrangement and dimensions, showin 
system of radial wires. 

34ít 

:rW 

by P. W. Waters, 630JV 

It then occurred to the writer that it should be 
possible to feed the antenna from the top and 
ground the far end. This seemed quite a good idea 
as well as solving constructional problems. The 
final antenna is shown in Fig. 1 and has been in 
use for several months now. 

The transmitter is very close to the window only 
requiring a 2ft. lead in. However, an extra few feet 
should not effect performance much and a length 
of 10ft. inside the room was found to leave the 
performance unaffected. 

Due to the higher impedance present at the top 
of the antenna, coaxial cable cannot be used to 
feed the system. A 30ft. length of wire has, there- 
fore, been used between the transmitter and the 
vertical section. The vertical part of the antenna 
consists of a 34ft. alloy mast which is electrically 
connected to the far end of the 30ft. wire. The 
whole, thus forming a 64ft. radiating system. The 
wire is connected to the top of the mast by means 
of an alloy nut, bolt, and washer to avoid rusting, 
and the whole bound with insulating tape. 

The mast is supported at the base by means of a 
sleeve fitted over a piece of gas barrel of slightly 
smaller diameter driven into the ground. In view 
of this point being the position of maximum 
current irrespective of band or frequency it is 

essential to provide a very good 
earth connection owing to the 
heavy losses that can occur at 
such low impedances. The 
existing connection is thus not 
sufficient. While on this point i 
would like to mention that if 
several earth spikes are driven 
into the ground at the base of 
the mast, a noticeable increase in 
aerial current will be obtained. 
Further, the radials were simi- 
larly buried to provide an even 
better earth and in my case they 
are 30ft long, although the length 
can be increased if space permits, 
and may be bent if desired in 
order to fit the space available. 
It must be stressed, however, that 
the better the earth connection 
the better the results. 

The earth spikes are copper 
rod or tube, and heavy gauge 
wire is soldered to the top of 

g the underground each spike. These wires, together 
with the radials, are all eon- 

Wire firmly 
secured to mast 
by nut and bolt 

with washer 

Soil surface 
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nected to the base of the mast by means of a 
wrap- round, home -made alloy clamp, and bound 
with insulating tape to protect the connection from 
the weather. The only point of the system where 
insulation needs attention is at the feed end where 
on some bands the aerial is voltage fed and should, 
therefore, be kept away as much as possible from 
gutters and walls, etc. 

Any reader who requires to know the impedance 
at the input end for any band can easily calculate 
it by reference to the base which is always of low 
impedance. Thus for an odd number of quarter 
wavelengths the impedance will be high and for 
even numbers the impedance will be low. 

The impedance at the feed point of the antenna 
will be medium on 160 metres and high on 80 
metres. 

The current at this point will thus be found to 
be much higher on 160 metres than on 80 metres 
and the station aerial tuning unit should be used to 
match the antenna to the transmitter. 

Results have been very encouraging. It has been 
found possible to work over most of England and 
Wales on 160 metres c.w. and s.s.b. from the 
writer's QTH in Essex. On 80 metres coverage of 
the whole of Europe has been found possible with 
an input of c.w. of 50W and reports averaging 
strength 7. 

Whilst fantastic results are not claimed for this 
antenna, it does appear to operate much more 
efficiently than a horizontal wire of similar length. 
It is hoped, therefore, that this article will be of 
interest to people who like the writer suffer from 
lack of space. 1111 

34ft 
to top 

of mast 

7=7 2" dia. alloy tube 

linli nnnyNV4 
Soll surface 

Iln'Caiie nrIn uxMUt7pP:41j}!t$ 

3 -4 approx.' 
tíocal\ 

Radials 
(bare copper wire) 

Alloy clamp 

Soldered 

barrel 

One or more 
. copper 

earthing 
spikes 

Fig. 2: Details of the base of the mast, buried below 
ground with all its earthing attachments. 

ARTIFICIAL AERIAL TRANSMITTER LOADS 
-continued from page 38 

is, maximum r.f. output, for a given p.a. d.c. 
input. 
Harmonic Tests Etc. 

If the presence of harmonics is to be checked, 
it is convenient to take the transmitter output to 
an aerial tuner, or coil. The lamp or other artificial 
load can be tapped across part of the coil, to 
secure suitable loading. Harmonics or other 
unwanted frequencies can then be checked for by 
placing a wavemeter near the coil. When an end 
fed aerial is operated through a tuner, the trans- 
mitter can be loaded into the 7052 resistive load. 
Transmitter tuning can then be left unchanged, 
aerial tuning or tappings being adjusted to secure 
the same loading of the transmitter. 

When making speech quality tests, or checking 
modulation with a scope, enough r.f. can be picked 
up by placing a lead near the lamp or resistor, or 
by looping an insulated wire round the connection 
running from the centre of the co -axial socket. 

If the transmitter is home built and cannot be 
loaded into a 7052 or similar artificial aerial, note 
the positions of VC1 and VC2 (Fig. 4). If VC1 is 
fully closed without resonance, the coil needs more 
turns for that band, or VC1 is too small. But if 
VC1 has to be fully open, the coil is too large. 
Many combinations of VC1, coil inductance, and 
VC2 will permit loading to full anode current. 
Small values for VC1 are best for the h.f. bands 
(14, 21 and 28Mc /s). That is, r.f. output is largest 
with VC1 nearly fully opened, the coil being of 

:ti I 

T, 

Aerial (when used) 

Tuned to 
working frequency 

a Ì \ 

Fig. 5: Two methods of obtaining low impedance loads 
with high impedance lamps. 

sufficient inductance to allow this. The output of a 
multi -band transmitter can be expected to fall off 
somewhat on the h.f. bands, compared with 
3.5Mc /s, 

A domestic lamp used as a load may have too 
high impedance for some transmitters. If so, this 
can be overcome by using an aerial tuner similar 
to that in Fig 5. That is, as required for an end - 
fed half -wave aerial. 

The resistor load can be used to set up a stand- 
ing -wave indicator for the i.f. bands. With pi- 
output, standing -wave indicator, and load all of the 
same value, there should be a steady flow of r.f. 
into the resistor, and no reflected power. 
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FOR PEAK PERFORMANCE AT LOW COST - 
41 

I . 

; 

Advanced design and craftsmanship plus an unequalled reputation psoved 
by the many hundreds of testimonials received from CODAR users is your 
guarantee of complete satisfaction. Only the best is good enough for 
CODAR- Mullard, Brinier, Jackson, Denco, Electroniques, Thorn, 
are just some of the famous names built into CODAR equipment. 
CODAR -KITS are supplied with clear pictorial diagrams and easy to 
follow instructions -no technical knowledge or special tools are required 
for complete success. Build your Short Wave Station with CODAR -KITS 
and enjoy peak performance and world wide reception previously possible 
only from much more expensive equipment. 
For illustrated leaflets etyma fullest details send 6d. in stamps. 

CODAR R.F. PRE-SELECTOR. Will considerably improve the performance of 
any superhet receiver. Results are amazing 'Well worth the money." 
MODEL P.11.35. Uses EF143 Frame Grid tuned R.F. Amplifier and provides up 
to 20dB gain plus substantial image refection, Improved signal /noise ratio and 
selectivity. Selector switch for either dipole or single wire' antenna. Power 
requirements 150 -250 volts 12 M/a H.T. 6.3 volts, 3 amp L.T. Size 8}ln. x Sin. x 910. 
Heady built complete with cables, plugs and Instructions, £4.19.& Carr. -3/ -. 
MODEL P.h.80X. Self powered version for 200-250V. A.C. and also provides 
25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.4.0. Carr. 3/ -. 

CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with any superhet 
receiver with an I.P', between 450 and 970 Kc /s. Provides considerable increase in 
selectivity_(or either peeking or rejecting a signal on AM, CW or SSB. Both 
PEAK and SNULL functions tunable over receiver, 1.F pasaband. B. F.O facility 
Included. ise Min. x Sin. x 4in. Power requirements 180 -250V. H.T. at 5 M/a 
6.3V..3 amp L.T. Ready built complete with cables, plugs and Instructions. 
£815.0. Carr. 3/ -. MODEL R.Q.IaX. Sell powered version for 200 -250V A.C. and 
also provides 25 M.M. at 200V. H.T. and 6.3V. 1 amp L.T. for other accedsoriM. 
£8.8.0. Carr. 3/ , 
CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER. The newest, most com- 
pact transmitter for fixed or mobile use on 180/80 metres. "The tiny TX with the 
BIG voice." Size only 8din. x 51n. x 4in. (Base area is less than two -thirds of this 
page:) High stability new type calibrated V F0.1.8 -2.0 Mc /s and 3.5 -3.8 Mcls (up to 
4 Mc /s export). Air- spaced CODAR -QOIL Pi -net output. P.A. Plate current meter 
plus neon indicator. Plate /screen modulator. A11 /CW. switch and Panel key 
jack. Plug changeover for 6 or 12 volts heater supply. Ready built £18.10.0. Carr 
4/ -. A.T.3 POWER SUPPLY UNITS. Type 250/S. For 200/250 V. A.C. with Stand 
by /Net /Transmit and aerial changeover switching, stabilised V.F.O. supply, 
neon standby /transmit indicator £8.0.0. Carr. 5/ -. Type 12/MS 12 volt solid state 
power supply unit 411.5.0. Carr. 5/ -. Type 12 /RC Remote Control and Aerial 
Switching unit, 82.7.6, Carr. 2/6. (H.P. Terms available.) 

'MINI -° 
1 
I.IPPER t, 

_. . ... ..... _... 

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 ooet. * Supplied complete with valve, one coil 26-75 
metres and 4 page Instruction manual. PRICE 39/6. Carr. 2/6. Extra Coils 4/9 
each. Instruction Manual only £/- (credited op order). Electrical Bandapread 
available. Provision to add 2 transistor amplifier. 

CODAR -K I'r CR45 MAINS T.R.F. SHORT -WAVE RECEIVER. World 
wide reception -North and South America, Russia. India, Australia. Far East. 
Amateurs, Shipping, etc. * Separate electrical * 3 slow 

2motion 
Dials vernier drives. * 

speabker. * Valveuline-up > 
and degrees. 

EL84. EZ8 
Power 

ODAR KIT 
watts for 2/3 

with valves,- 3 coils (10 -26. 25-75, 60-176 metres) and 11 page instruction manual 
(LESS Cabinet). 87.5.0. Carr. 9/6. CR45 CABINET, 121n. z ó11n. x 7i n. 
with sliding door for easy coil changing. 35/ -. Extra coils 4/9 each, 
Instruction manual only 4/- (credited on order). (Can now be :mingled 
ready built -price on request.) (H.P. terms available.) 

CR. 45 CODAR -KIT CR 8$ COMMUNICATION RECEIVER. The finest 
superhet kit ever offered. * Covers 5415 Kc /s-30 Mc /s in 4 bands. * 
Separate electrical baggqdsgpread. * Factory aligned Coil unit and LF. 
Transformers. *RegenBrative I.F. stage for maximum 

3.gain 
and B.F.O. 

for C.W. sec* 

, F l : 

Aerial Ì I.F. Gain, 
Trimmer. 

.O., .C.. Standby 
Vain 

line up: ECH81 EBF88 ECC131, EL84, EZ80, EM84. * Size 
16M. a Min. x Min. CODAR -KIT CR W. Complete with 

CR 66 S.'8 e Meter Model Hui 852Á 0 (Ready buIltt825 000 
Carr. 7/8 extra on all models (H.P. terms available). In- 
struction Manual only. 7/6 (credited on order). 

CODAR COILS AIR-SPACED INDUCTORS. A 
complete range of low loss air-spaced Inductors 
developed by CODAR. Over 40 different sizes, from 
fin. to 31n. diameter suitable for all types of circuit 
application including V.F.O. P.A. Tank, Pi- network. 
A.T.U., aerial loading, etc. Full data and Prima 
on request. 

\CI266\ 

CODAR RADIO COMPANY 
,3IR,E G3HGQ 

BANK HOUSE, SOUTHWICK SQUARE, 
Southwick, Suss '.x, Tel. 3149 

Canada. Codas Roth. of Canada. Tweed, Onevi , 
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Sub -miniature 
Electrolytics 
for Transistor 
Circuits 

T.C.C. 
TYPE 
No. 

Case Size 
in inches 

Maximum lox.. Wieg. 
Voltages and Cap. (p.F) 

D L C 3V. 6V. 9V. 12V. ISV. 25V. 

CE.2'V'or'H' } 4 0.07 8 6 4 3 2 - 
CE.3 , Trr 0.1 25 20 15 IO 6 4 

CE.4 T} 4 0.1 40 30 20 IS 8 6 

CE.5 4 - 0.14 50 40 25 20 I IO 8 

CE.6 4 4 0.14 80 60 40 30 15 12 

CE.7 .. -04 4 018 100 75 50 40 20 15 

D L C 3V. 6V. 10V. ISV. 25V. 50V. 

CE.B } 4 0.14 100 80 60 40 1 25 8 

CE.9 4 4 0.2 250 200 160 100 I 60 1 20 

VVertical Moun ing H =Horizontal Mounting 

a 
THE 

Radio Division 

TELEGRAPH 

May, 1965 

Operating Temperature Range. -20 °C. to 
+ 60 °C. 

Connection wires are welded for low resistance 
contact, and solder- coated for ease of assembly, 
the standard length being 1 }" for the horizontal 
range, cropped to y°f" long for the vertical range. 
The capacitors are in insulated seamless alum- 
inium cases, sealed with a synthetic rubber bung. 
Cap. Tolerance. The standard tolerance of 
all capacitors is -20% + 100% of the rated 
capacitance. 
Leakage Current. CE.2 -7 may be determined 
from the following: 1 (p,A) =01 C.V. + 10 at 
applied working voltage and at 20 °C. CE.8 -9 
may be determined from : 02 C.V. + 20 at 
applied working voltage and at 20 °C. 

CONDENSER CO. LTD. 
NORTH ACTON LONDON W.3 Tel. ACOrn 0061 Telex: 261383 

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND 

The New 'Picture-Book 'wayof learning 
SIELECTRICITY(5voLs.) 
ELECTRON ICS(óvoLs) 

You'll find it rasy to learn with this out - The books are based on the latest research 
standingly successtul new pictorial method- into simplified learning techniques. This 
the essential facts are explained in the has proved that the Pictorial Approach 
simplest language, one at a time; and each to learning is the quickest and soundest 
is illustrated by an accurate cartoon -type way of gaining mastery over these 
drawing. subjects. 

The series will be 
of exceptional 
value in training 

mechanics and 
technicians in electri- 

city, Radio and Electronics. 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

EVERY DAY WE RECEIVE LETTERS PRAISING THESE 
BOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG. 
"I am delighted with them and consider them a most excellent 
set of books. They are all your other readers claim for them." 
G.P., Harrogate. "You must get endless praise about these 
works. What a change from the heavy going snob books.which 
abound today. It is more like reading a gripping novel and 
indeed I find it almost impossible to put the work down. I 
shall not hesitate to spread the good work among my friends." 
B.M., Liversedge, Yorks. 

11111111111M11111111111111IN111111111111111111111 
To Selray Book Co. 

60 Hayes Hill, Hayes, Bromley, Kent 
Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 3 days or send down payment 
of 15/- (Basic Electricity) followed by 6 fortnightly payments of 
10 / -. Down payment of 15/- (Basic Electronics) followed by 
6 fortnightly payments of 12/6. Alternatively, I will senil 68/- 
(Basic Electricity -5 parts). 81/- (Basic Electronics -6 parts) post 
free. This offer applies to United Kingdom only. 
Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY BASIC ELECTRONICS 

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

NAME 
BLOCK LETTERS BELOW 
FULL POSTAL, 
ADDRESS 
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HIGH-FIDELITY 

AMPLIFICATION 
BY J. D. 
HASKELL 

THE true appreciation of any topic is best 
tackled with a firm grounding in the basic 
relevant concepts. To start with, a short list 

of terms associated with amplifier systems and 
their performance is given. 

Frequency Response 

This is usually quoted as a band of frequencies 
covered within a certain number of decibels (dB 
for short). A frequency response curve is usually 
plotted on semi -log. paper. Frequency along the 
log. scale and decibels along the linear scale 
Fig. 1. (The definition of a decibel (dB) may be 
found in a text book on sound.) In general the 
dB nought point is taken to coincii a with the 
"zero" frequency of 1,000c /s. All scales are 
referred to this frequency. This is because the 
quietest sound that the ear can hear is 1,000c /s 
at a pressure of 0.002 dynes per square cm and 

OdB 

20:: 100 1k 1014 201s 

Leg -scale 

Fig. I: A frequency response graph. The horizontal scale 
is measured in cycles per second (c /s). 

O Audio generator O Filter 

O Amplifier under test ( Wave form analyser 

Fig. 2: Illustrating how a wave -form generators used to 
test en amplifier for harmonic distortion. 

this is the standard reference. A good amplifier 
should have a frequency response of at least 20c /s 
to 20kc /s ± I dB. preferably even wider. It may 
be argued that the average adult cannot hear 
beyond about 15kc /s, nevertheless if the total 
bandwidth is less than that mentioned transient 
response will suffer and the reproduction will lack 
attack. The freq. response is usually quoted for 
an output of I watt. This is not necessarily the 
same at full output. The response at full output 
is termed power response and this is far more 
important. A good figure for the latter is 30c /s to 
15kc /s ± 1dB. A figure of 20c /s to 2Okc /s t 
ldB is excellent. 

Power Output 
With a loudspeaker of average efficiency a low 

distortion output of 10 to 12W is ample for 
home listening. Average efficiency is about 7 %. 

Signal to Noise Ratio 

This is simply wanted signal /unwanted signal. 
Obviously afigure as large as possible is desired 
here. This figure is quoted in decibels, and a 
minimum figure of 60dB is required for quality 
reproduction. Remember that hum and noise are 
counted as distortion as they are not present in 
the original signal! 

Harmonic and Intermodulation Distortion 

Any signal that appears in the output of an 
amplifier is distortion if not present in the original 
input signal. The two main types of distortion 
will be discussed here. 

Harmonic 
As the title implies harmonic distortion is due 

to harmonics of the original frequencies being 
present in the output. This is due to the inherent 
curvature of valve characteristics, transformer 
limitations etc. A block diagram in Fig 2 shows 
how this is: measured. A filter removes any 
harmonics that may be present in the audio 
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U 

r 0 Input 0 Excellent transients 03 Poor transients 

Fig. 3: Investigating transient distortion with square 
waves. 

Fig. 4: The "distributed 
load" output circuit; a 
variation of the familiar 
push -pull output stage. 

generator. The wave analyser is tuned to 
harmonics of the applied frequency (usually 
400c /s) and the readings are expressed as follows: 

DTotal 

V - [(E2)2 + (E1)2 + (E4)2 + .. . .1 

X 100% 
V l(EtY +( E2)2 + (E1)2 + (E4)2 + . . . .1 

where Et is the amplitude of the fundamental, 
and E2 the amplitude of the second harmonic, etc. 

Intermodulation Distortion 
Measured by applying a combined high and low 

frequency to the amplifier (40c /s and 10kc /s). 
This distortion is due to the two frequencies add- 
ing or subtracting, in this case giving 10,040c/s 
or 9,960c/s. This may occur with any frequencies. 
The distortion figures for a good quality amplifier 
are normally of the following order: -Total 
Harmonic Distortion S 02 %. Total Intermodu- 
lation Distortion 5 0.5% for The full output. 

Another type of distortion is transient distor- 
tion, and although it is rarely mentioned it is 
none the less important. This appears as the 
inability of the amplifying system to respond to 
sudden changes of amplitude and frequency. It 
is usually evaluated by measuring the rate of 
decay of a suddenly interrupted steady frequency. 
If this distortion is severe it is very probable that 
the frequency emitted at decay would be different 
from the steady frequency that was interrupted. 
It is difficult for a listener to differentiate between 
this type of distortion and that due to resonance. 
A much more convincing test is carried out by 
using square waves: See Fig. 3. 

It is time now to discuss some typical circuits, 
tbeir.merits and functions. 

May, 1965 

MAIN AMPLIFIERS 

The basic requirements of a main amplifier are 
low harmonic distortion, linear frequency response, 
adequate power output, good transient response, 
low hum and noise level, and low output 
impedance. The last item on the list has not yet 
been discussed but will be tackled under Negative 
Feedback. 

Output Stage 

The most common type of output stage on a 
main amplifier is the Ultra- Linear type. This is 
also referred to as "distributed load" and is a 
modified form of the conventional push -pull out- 
put stage, the tetrode screens being connected to 
tappings on the output transformer to give a mode 
of operation between tetrodes and triodes. See 
Fig. 4. 

This distributed load has a number of 
advantages; less overall feedback is required for 
a given result giving a greater margin of stability, 
reduction of harmonic distortion, greater 
efficiency (36% against 27% for triodes or triode 
connected tetrodes) and much lower peak varia- 
tions in current than are inherent with triode 
output stages. 

Damping and Negative Feedback 

The damping factor is the ratio of load 
impedance /output impedance. By applying over- 
all feedback to the amplifier (including the out- 
put transformer) the output impedance as seen by 
a speaker at the output termi,tals is considerably 
reduced. As an example a damping factor of 30 
would reduce a normal 150 output impedance to 
one of 0.5ft A high damping factor or low out- 
put impedance improves the transient response of 
the speaker by bringing it quickly to rest. The 
principle is much the same as shunting a galvano- 
meter to bring the needle quickly to rest. A little 
thought here will tell you that from the laws of 
electro- magnetic induction there will be a current 
induced in the coil that will oppose its motion. 

Some amplifiers have a variable damping 
control and the range covered is from about 30 
to infinity. This helps to attain the critical damp- 
ing required for less expensive speaker systems 
-this seems rather fruitless in a hi -fi system. A 
good quality speaker will gain little with a damp- 
ing factor greater than about 30, especially if 
the speaker is properly housed. 

Negative Voltage Feedback 

This entails that a portion of the output voltage 
appears in the grid circuit of the input valve. See 
Fig. 5. From the circuit, and typical figures of 20 
volts across the o/p transformer at full output we 
have 

200 X 470 
Voltage across Rf - 

470 + 3,600 

= 2.3V 
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Fig. 5: Negative voltage 
feedback circuit. 

In 

Fig. 6: A cathode -follower 
phase splitter circuit. 

Fig. 7: A cathode -coupled 
phase inverter stage. 

:'?2 

hence the total input now required for full out- 
put would be that required for full output with- 
out feedback plus 2.3V. The feedback ratio is 
Vi /Vii. 

Instability 
One form is transient, and is usually triggered 

off by a transient signal, the sound tending to be 
slurry. A good amplifier should be stable even 
when a capacitive load of up to 2µF or an induc- 
tive load of un to 150mH is connected across the 
output terminals. 

Phase Shift 
To reduce phase shift at low frequencies the 

first stage is coupled directly to the phase inverter. 
To reduce phase shifts in the output transformer 
at high frequencies a capacitor is connected in 
parallel with the feedback resistor. 

Phase Splitters 
There are three basic types. (1) The Cathode 

Follower. (2) The lsaraphase. (3) The Cathode 
-Coupled. 

The Cathode Follower 

The criteria for selecting a particular type of 
phase splitter are linearity, voltage gain, and 
maximum voltage available. The circuit is shown 
in Fig. 6. Briefly, the gain is less than unity and 
the output is fed to the output valve grids. The 
anode load is split up equally (R3 and R4). The 
linearity is best for small voltage inputs and 
matched values of R3 and R4 are essential. The 
main disadvantage is that the two outputs are at 
different impedances, the cathode follower being 
the lower. This phase splitter is also Sometimes 
referred to as the "split load" version. 

Paraphase 

This consists of one output being fed directly to 
the grid of one of the output valves; whilst the 
other goes via a single stage whose sole purpose 
is to reverse the phase. The gain of this 
additional stage must obviously be unity. 

Cathode Coupled 

The circuit in Fig. 7 is virtually self-explana- 
tory; but a brief description will not be out of 
plaèe. The basic circuit requires that (R5+R6)= 
R7; and that R5 /R6= Vg'where Vg is the voltage 
gain of 

and 
first section -this depends on valve 

used and values of resistors linked with the stage. 
The omission of the by -pass capacitor across R2 
gives a better balance of the two outputs. A 
modification rarely seen is to split the anode load 
R3 into two resistors Ria and R3b say. where 
R3a /R3b =Vg. This also requires an additional 
capacitor to feed into the grid of the second stage 
from the junction of these two resistors. The 
modification extends the high frequency response. 
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Another variation of this type of phase inverter 
used for direct coupling to the previous stage is 
shown in Fig. 8. C3 is to provide correct bias 
conditions for the second section and together 
with R2 it controls the low frequency response 
of this stage. 

Input Stages 

These are straight amplifier stages with few 
additions. The two most common are the 
inclusion of a ( R network in the anode of ,the 
valve: this produces an advance in phase which 
increases the stability of the amplifier at high 

From 
anode of 
previous 

stage >..... 0- 

C.R. 

network 

T 

31. 

Out 

To secondary 
of output 

transformer 

Fig. 9: An input stage of an 
amplifier in which a CR 
network in the anode circuit 
helps stability at high 

frequencies. 

Fig. 8: A variation on the 
circuit of Fig. 7. 

To anode of 
previous triode 

-*HI 
0.11jF 1 

3500pF 

frequencies. The feedback loop from the output 
stage terminates at the cathode of this stage and 
occasionally at 'the grid. A typical stage is shown 
in Fig. 9. As with all stages preceding the main 
amplifier the noise level and distortion must be 
kept at a low level. This is why the resistors in 
the anode and grid are low noise high stability 
corn ponents. 

Preamplifiers 
Preamplification may be required with the main 

amplifiers to provide an adequate output with 
different inputs. The preamplifier also includes 
treble and bass controls, and can be designed to 
give compensation for the bass attenuation and 
treble boost which have been applied by the 
manufacturers during recording to obtain a better 
signal to noise ratio. The more comprehensive 
types also provide equalisation facilities for tape 
recording and playback. 

Hum and noise introduced in the pre -amplifier 
count as a signal and are further amplified -they 
are not reduced by feedback. Fully comprehen- 
sive pre- amplifiers are very difficult to design as 
frequency selective networks are likely to produce 
large phase shifts and hence instability, if they are 
included in the feedback loop. 

To 
To grid of previous next triode 

i i 

anode of 
pentode 

To grid 
next penode 

6805 

of 

' 100 
0.1y F 

15kO 22kr2 

680 
k11 

500DF- 

T002yF 

(b) 

Fig. 10: Record equalisation arrangements for preamplifiers with (a) trloce 
circuits and (b) pentode circuits. 

Od B 

MI 
too 

Frequency - 1k 10k.._ 

Recording curve 
(2) Resulting output 
® Playback (equaliser) 

Fig. 10 (Os Illustrating graphically the action and effect 
of record equalisation. 
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Record Compensation 

The standard at present adopted by most major 
recording companies is the RIAA characteristic. 
In this system the low frequencies are reduced on 
recording and the high frequencies increased: the 
former prevents one record groove from riding 
into an adjacent one, whilst the latter improves 
the signal to noise ratio on playback. In order 
that the output be the same as, or very similar to, 
the recorded signal, there must be some facility 
in the pre -amplifier to re -shape this curve into a 
dB nought line. The only way that this may be 
done is to apply an equal and opposite boost or 
cut to the recording curve as required. This is 
known as recording equalisation. Two simple 
circuits are given for use with triode and pentode 
valves in Fig. 10. 

Tape Equalisation 

This is slightly more complex, as the equalisa- 
tion required is different for recording and play- 
back. The dB nought point here is approximately 
200c /s and may be compared with that of the 
disc by subtracting 8dB from the particular make 
of tape head response. 

TONE CONTROLS 

There are two main types in use: (1) The 
passive type. (2) The feedback type. 

The Passive Type 

This is simply a network of resistors and 
capacitors that give a purely relative boost or 
cut. They are always preceded or followed by an 
additional amplifying stage as they introduce a 

considerable reduction in signal level. They are, 
however, flexible if properly designed but intro- 

0.25p 
OOkn 

1MI1 
Log ookn °'25yF 

Fig. 11 ; 

Tapped at centre 

A typical feedback type of tone control network. 

duce a fair amount of phase shift and cannot for 
this reason be included in a feedback loop. 

Feedback Type 

These are more recent in design and have a 
considerable advantage over the previous type. A 
typical circuit is given in Fig. 11 and was designed 
for an SP61 valve or a modern equivalent. The 
modern valve must have the same mutual con- 
ductance or the bass boost will not be very effec- 
tive. R1 is linear and R2 logarithmic. The mid 
frequency gain is unity, so that it may be inserted 
in circuit with no loss. At an output of 4V the 
total distortion is under 1%. 

Loudness 
control 

To 
grid 

Fig. 12: A loudness 
control network. 

Some other facilities offered by pre -amps. are 
loudness controls, rumble and scratch filters. 
Loudness controls compensate for the response of 
the ear at low output levels. The response of the 
ear at different output levels is given by the 
Fletcher -Munson curves. These may be found in 
a text book on sound. A simple circuit is as in 
Fig. 12. The loudness control is set so that its 
slider is furthest away from the 0.005µF capacitor. 
Next the maximum volume required is set by 
using the volume control. Volume and bass are 
now automatically set by operating the loudness 
control. 

Rumble Filters 

These are used to attenuate frequencies below 
about 35c /s at a rate of at least 12dB per octave. 
This sort of filter is useful for: (1) Reasonable 
reproduction off a low grade of turntable. (2) 
Preventing overload of a main amplifier having a 
limited low frequency response. 

Scratch Filters 

These are usually quite comprehensive giving 
various degrees of cut at different frequencies. 
This sort of filter is useful for: (1) Acceptable 
reproduction of worn records. (2) Eliminating side 
band interference on radio. 

The above article has skimmed over a vast and 
fascinating topic, the sole object is to help you 
understand in principle at least some of the aspects 
of amplification and, I hope, kindle some interest 
that will prompt you to further reading -if this 
has been achieved in part if not in whole the 
purpose has been ifvlfWed U 

4 
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THE author's main interest lies in audio 
amplifiers, and in order to be able to make 
any worthwhile assessment of their perfor- 

mance, a fairly good quality audio oscillator is 
needed. The oscillator to be described here was 
designed to meet the two basic demands of 
moderate quality and extreme economy. 

The complete signal generator is built on three 
Tin. x 4in. x 24-in. aluminium boxes. The first 
contains the power pack, which also provides 
excess power for use with external equipment, the 
second houses the audio oscillator, and the third 
holds a simple r.f. oscillator. If the r.f. oscillator 
is not required it may be omitted and the case 
made smaller. 

THE CIRCUIT OF THE AUDIO OSCILLATOR 

The audio oscillator had to be simple, stable, 
able to be accurately calibrated, and have a wide 
range. The multivibrator provides a stable, steady 
signal and can have a wide range when used in 
conjunction with a frequency dependent Wein 
bridge, and it is this type of oscillator that is used 
in many cheaper signal generators. Its main dis- 
advantage is its poor wave -form, usually being 

somewhere between a sine and a square stave. 
The waveform of the multivibrator can be 

considerably improved by reducing the gain of one 
or both of the valves in the loop until a point is 
reached when the valve is only just oscillating. It 
is then producing quite a fair sine wave. In this 
unit, this is done by lowering the value of one of 
the anode resistors. R3. The value given is just 
sufficient to maintain oscillation over the whole 
range, but with some valves it may be necessary to 
increase it slightly to maintain oscillation. 

To obtain the square waveform, an EF9I which 
was running with about 25V on its anode, was 
overdriven. This has the effect of clipping the top 
80% of the sine wave, leaving quite a good square 
wave. 

The audio oscillator does not provide a constant 
output over the whole range, and two compen- 
sating networks have been introduced to give a lift 
to frequencies above about IOkc /s, and to those 
below about 75c /s. R8, R9, C9 all form the treble 
boost circuit and RI6, R17, C14 form the bass 
boost circuit. These components also form an 
attenuator to keep the output at the required level 
to prevent overloading. 

The second half of the ECC82 (V2B) is used as 
a cathode ,follower output stage. This provides a 
low output impedance, the output being taken 

I{7+t 
250V 

Ì h 5..00 5.3V 

.Fig. I t The circuit of the audio oscillator section of the signal generator. This stage can be built and used as a separate 
unit. 

a 

4 
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from the potentiometer in the cathode circuit via 
CI5, a 2µF capacitor. The unit is therefore suit- 
able for transistor circuits, as well as valves. The 
power supply circuit is quite conventional. Two 
h.t. feeds are provided, one for the audio, the other 
for the r.t.; this is to prevent interaction. A simple 
filter is included in the mains lead. Better 
smoothing can be obtained by replacing R28 by a 
10H 30mA smoothing choke and reducing the two 
4.7k11 resistors (R26, R27) to 1k12. This also makes 
much better regulation. If the power pack is to be 
used to supply external apparatus as well. choke 
smoothing is essential. A larger transformer can 
be used if extra power is required. 

ASSEMBLING THE A.F. OSCILLATOR 

The chassis should be carefully marked out as in 
Fig. 2. The holes on the front panel should be 
marked with particular accuracy, as with standard 
sized switches and potentiometers there is only a 
small margin to spare. Their positioning should be 
checked with the components to be used before 
the holes are drilled. The holes on the side are 
counter -sunk. A small aluminium bracket- is drilled 
to take the fine frequency control and this is firmly 
bolted to the chassis. The spindle should be about 
2ín. above the top of the chassis. 

Wire -up the frequency band switch (Sla, b) then 
the fine frequency control VR1, 2. The oscillator 
valve (VI) is then wired, all leads being kept short 
and direct as possible to reduce stray capacities to 
a minimum. This valve should be tested, by 
connecting it to the power supply and switching on. 
When a pair of headphones are connected from the 
anode of VIa to chassis, via a 2µF paper capacitor; 
a note of variable frequency should be audible. If 
oscillation ceases on any part of the band, this is 
probably due to slightly low gain in VI, and can 
be remedied by slightly increasing R3. The rela- 
tive positions of the component are shown in 
Fig. 3; the connections of the components are 
omitted to avoid congestion, but they may easily 
be found by referring to Fig. 1, the circuit diagram. 

The whole of the base of V2 should then be 
wired, leaving C10 "flying" for the time being. 
The wiring of the waveform switch S2 is included 
in this part. When the waveform switch is put to 

sine ", the unit functions fully, providing a com- 
pensated output over the range 15c /s- 15kc /s at a 
voltage of about 6V, the amplitude remaining 
constant on each band within ± 3dB. This should 
be tested now, and if compensation is not suffi- 
cient, it should be altered. Component values for 
these networks given in Fig. 1 are meant only as a 
rough guide. 

AUDIO 
Resistors: 

RI* 47kû RIO 
R2 47kû RII 
R3 2.2kû 5% H.S. R 12 
R4 3.3k1 H.S. RI3 
R5 IMO R14 
R6 
R7 
R8* 
R9* 

GENERATOR COMPONENTS LIST 
Capacitors: 

CI 100pF mica 2% 
C2 0.001µF mica 2% 
C3 0.01µF mica 2% 
C4 1µF paper 
CS 100pF mica 2% 
C6 0.001µF mica 2% 
C7 0.01µF mica 2% 
C8 0.2511F paper 
C9* 100pF mica 
C 1 0 0.11i.F paper 
C11 4µF electrolytic 
C12 50µF electrolytic 12V 
C 13 0.25µF paper 
C14* 0.00114F paper 
C 15 2µF paper 150V 
All 350V unless otherwise stated 
*See text 

Miscellaneous: 
Two B9A and one B7G valveholders. 7in. x 4in. x 
2fin. aluminium chassis. Output socket, etc. 

220kû 
3.9kû 
IMO 
220kí 
47kû 

47kû 5% H.S. R15 2.2kí 
2.7k0 H.S. RI6* I.5Mi2 
IMO RI7* IMO 
500kû * See text 

All 10%1W carbon unless otherwise stated. 
VRI, 2 IMO log. twin -gang potentiometer. 
VR3 I kû I in. carbon or w.w. potentiometer. 

Valves: 
VI ECCBI V2 ECC82 

Switches: 
SI 2 -pole, 3 -way 
S2 I -pole, 2 -way 

V3 EF9I 

S3 On /off toggle 
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tia 

3 flange 
ja dia.holes 

to suit tag tag strip 

r 

Fig. 21 Drilling layout for the audio oscillator chassis. 
Dimensions may have to be altered for different 

components. 

9. 

THE COMPENSATING NETWORKS 

R8, R9. C9 form a high -pass filter increasing the 
gain as the output falls at the higher frequencies. 
R9 should be 500k0. R8 is adjusted to give about 
13V r.m.s. at the anode of V2a at a frequency of 
about 5kc /s. Various values of C9 may be tried, to 
find a value that will raise the output at the highest 
frequency, yet not affect the lower frequencies too 
much. If the output at V2a anode rises to about 
15V r.m.s. at any point. R8 should be increased a 
little, and the value of C9 altered. 

When satisfaction is gained here, attention can 
be turned to the low -pass filter C14, R17,'R16. 
This boosts the output at the low frequency end 
of the scale. R16 is adjusted to give about 5.5V 
r.m.s. output at the cathode of V2b at 20c /s. C16 
is then experimented with, to keep the level of 
signals above 50c /s, below 6V r.m.s.. If the output 
rises above 6V, distortion will begin in the output 
stage. When this stage is working correctly, final 

May 1965 

Fig 3: Component layout from the underside. Valve - 
holder spigots should be taken to chassis. VRI, 2, RI, R2 

are above the chassis. 

adjustments should he made to the first network to 
give the correct output. A final check on the con- 
stancy of the output should be made. 

COMPLETING THE UNIT 

The EF91 (V3) should now be wired. All wiring 
should be as used in v.h.f. circuits -extremely 
short and direct. An impaired high frequency 
response here means a worsening of the rise time 
of the square wave. The EF91 is a valve designed 
for high frequency use, and this is one reason for 
its choice for this function. The other is its low 
cost. 

When all the wiring is complete, it should be 
checked for constructional errors and short circuits. 
A pair of high impedance headphones may now be 
connected to the coaxial output socket and the 
unit fully tested if a power supply is available. If 
not. a suitable unit will be described next month. 

Check that the frequency controls are fully 
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variable, that the sine /square 
switch works (smooth and rough 
note) and that the output control 
is functional. Check the com- 
pensation (with a sine wave, into 
a resistive load). 

CALIBRATING THE AUDIO 
OSCILLATOR 

When the author had built the 
audio oscillator he was faced 
with the problem of calibrating 
it. As he had no acces's to an 
oscilloscope he decided on using 
a frequency dependent Wein 
Bridge network. The circuit 
and method of using this network 
Fig. 4a. 

RI should be as near as possible twice R2, 
measured on an ohmeter. Values of about 20k12 
and 10kû are about optimum. The frequency of 
the network giving null on the indicator is then 
given by 

PRACTICAL WIRELESS SI 

i 

">R1 

Fig. 4a (left): The frequency measuring circuit VR is a Im û twin -gang 
potentiometer. Fig. 4b (right): The bridge circuit. 

is given in 

10° 
F= 

2-RC 

where R is the resistance of one half of the double 
variable resistor VR (both halves always equal) in 
ohms, and 

C = C1" + C2' in µF. 

If Cl = C2 then C also = C2 or Cl. 

log. 

RI and R2 are opposite halves of a potentiometer, 
measured on the ohmeter. When the value of C2 
has been found, calculate the value of C, then 
connect up the frequency measuring bridge. 

Fix a temporary scale, marked in degrees, onto 
the frequency control, and turn to the highest 
frequency and switch to the highest range. Rotate 
the variable resistance until a null, or lowest read- 
ing is obtained. Measure the resistance of VR and 
note it. Turn the control down about 30° and 
repeat. When the whole range has been thus noted, 
repeat the procedure twice more for each dial 
setting, then take the average. An example of the 
table is given in Table 1. 

When range 3 has been calibrated, turn to the 
highest frequency of range 2. Take three resistance 
readings at this dial setting. Take the average 

TABLE I 

Ist R 
Value 

2nd R 
Value 

3rd R 
Value 

Average 
R C RC 27TRC F Range Dial 

90kû 92kû 88kû 90k1í 0.013µF 1,147 7,350 136c /s II 20° 

75kû 85kû 80kû 80kû 0.013µF 1,040 6,300 159c /s II 60° 

27kû 29kû 30kû 29kû 0.013µF 380 2,400 420c /s II 100° 

15kû 17kû 16kû 16kû 0.013µF 204 1,300 760c /s II 150° 

12kû I2kS2 I2kû 12kû 0.0I31LF I56 980 I.02kc /s II 200° 

7kû 7kû 7kû 7kû 0.01 3µF 91 565 I.77kc /s II 250° 

The null indicator may be a low- reading a.c. 
voltmeter or a magic eye. 

Using an ordinary bridge circuit, compare the 
value of Cl (a 1,000pF 1% mica capacitor). A 
circuit is given in Fig. 4b. Here, 

C2 R1 

Cl R2 

C2 = 
C1.R1 

R2 

at null 

resistance and calculate the frequency. Replace Cl 
and C2 by two nominally 0.01µF capacitors, and 
take three more resistance readings. 

As the dial has not been moved, the frequency 
must still be the same, therefore R.C. must still be 
the same. From this a new value of C can be 
found, which is used for calibrating range 2. This 
value of C corresponds also to 4/(C1' ± C2'). 

Repeat the above instructions to calibrate range 
2, and also the highest frequency of range 1. 

Replace the two capacitors by two more, of say 
0.1µF., and find the corresponding value of C. 

'Calibrate range 1. 
-continued on page 73 
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Correspondents 
T AM 14 years old and my 
hobbies are short wave listening 
and electronics. I would like to 
correspond with readers who 
share these interests. 

Rashad Mohamed. 
9/13 Eldhams Road, 

Madras -18, 
South India. 

Competence 
I HEARTILY agree with Mr. 

Collister's letter in the February 
issue. However, I would go 
further and suggest that no one 
can call himself a competent con- 
structor until he has designed 
some of his own circuits. 

No really competent construc- 
tor would ever contemplate the 
use of International Octal valves, 
except in the rare case where he 
needed high powered valves (i.e. 
8O7's). Manufacturers will not 
even look at an I.O. valve now 
we are in the transistor age, so 
why should the constructor? I 
am sure that P.W. could take the 
lead in this, and not publish cir- 
cuits using out -of -date valves. In 
the last I2 months, circuits using 
over 30 standard valves have 
been published in it, and con- 
sidering they could easily be re- 
placed by more efficient minia- 
ture valves, it would seem highly 
desirable to do so. So let's see a 
little less of the 6K8's, and 6V6's 
and more ECH81's and ECL86's. 
R. A. Packer. 

Sevenoaks, 
Kent. 

Some circuits feature Octal - 
type valves because so many con- 
structors have .stocks of these in 
their " junk boxes ". We get 
many letters requesting designs 
based on these valves from 
beginners and "old timers" 
alike.- Editor. 

Correspondents 
I WOULD like to correspond 

with a boy of my own age (13f) 
who has a tape recorder (with a 
view to tape messages) and an 
interest in short wave radio. 
M. Moulsdale. 

Forest House, 
Sandiway, 

Nr. Northwich, 
Cheshire. 

NEWS AND. 
A CALLSIGN THE HARD WAY 

Ronald Vincent of Cricklewood, London, took less than a year to pass 
the G.P.O. Morse Test and the City and Guilds R.A.E. which allows 
him to transmit under the callsign G3TXB. Not a remarkable feat under 
normal circumstances, perhaps, but a tremendous achievement if you 
are both blind and handless like Ron Vincent. 

Mr. Vincent, who is a member of St. Dunstan's, lost his sight and his 
hands in World War II while serving with the Royal Artillery, but 
with the help and guidance of a friend, he has overcome these dis- 
advantages and obtained his "ticket ". Now with his own s.s.b. trans- 
ceiver, fitted with a tuning device which audibly tells him when the 
transmitter is accirately tuned, he is regularly making amateur contacts 
throughout the world. 

DO-IT-YOURSELF EQUIPMENT HOUSING 

The hi -fi installation above is a combination of individual units all made 
from "Vipboard ". "Vipboard" is veneered chipboard which is available 
in a large number of standard sizes. The edges as well as both faces of 
the board are veneered and the surfaces are sanded ready for finishing. 
All this greatly simplifies cabinet construction especially if "Vipboard" 
designs, such as these new audio equipment housings, are adopted. 
The installation illustrated is only one of a large number of combina- 
tions of units which can be achieved to house tuners, tape decks, 
record decks, amplifiers, records and loudspeakers. 

Free instructions for these designs are available from G.W.E. Boards 
Ltd., 6 John Street, London, W.C.I, or from do- it- yourself shops. 

OUT -ONE I.F. STAGE 

A new development by Mullard which will probably cut down the number of 
if. stages in domestic transistor radios, was announced recently. This 
development is a new r.f. transistor designed for use at frequencies up to 
IOOMc /s, with a high -gain, low- noise, good power -efficiency performance. 

The Mullard type number for the transistor is BFl IS. It is, in fact, a 
silicon epitaxial planar device having high forward gain, coupled with a low 
value of feedback capacitance. These features enable a high overall gain 
to be achieved which means that in some applications, at least one stage 
of i.f. amplification can be dispensed with. 
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.. COMMENT 
POCKET BLOW -TORCH 

There are times, even with radio 
work, when an ordinary soldering 
iron has not sufficient heat capacity 
to make a satisfactory joint in a short 
time, and when a healthy gas flame 
would do a much better job. Previ- 
ously this would have involved 
special equipment but now Henri 
Picard & Frere Ltd. (34 Furnival 
Street, London, E.C.4) are marketing 
a hand -held blow -torch which screws 
directly on to an ordinary gas 
lighter refill. 

The device -called the "Supa 
Nova" -will provide a flame up to 
Sin. in length, with one refill lasting 
from If to 2f hours. 

DIAL " WHITEHALL 1212 " 
When Scotland Yard moves to its new building at No. 10 Broad- 
way, Westminster. next year, its world- famous telephone 
number, "Whitehall 1212" will go with it. But it will be a com- 
pletely new telephone exchange which handles all calls to that 
number. 

Standard Telephones and Cables Limited will instal the new 
1,800- extension exchange as well as a 150 -line automatic tele- 
printer exchange. 

PIPELINE COMMUNICATIONS 

In the face of strong international competition, an order worth well 
over £f million has been placed with The Marconi Company by Sui 
Northern Gas Pipelines Ltd. of Karachi. This order is for tele- 
communications and other equipment for the first 300 miles of a new 
natural gas pipeline to be laid in the northern part of West Pakistan. 
This pipeline will run from Mtiltan -a pipeline terminal fed from 
one of the world's largest natural gas fields at Sui -to the major 
industrial centres of North Pakistan. 

The Marconi equipment, which will comprise a v.h.f. multi -channel 
communications system, will follow the route of the pipeline to provide 
full telemetry, telephone and teleprinter facilities. A standby h.f. radio 
system will also be installed under the contract. 

NEW PORTABLE PROFESSIONAL TAPE RECORDER 

A new portable professional tape receiver, which weighs only 101 lb., 
is announced by EMI Electronics Ltd., Hayes, Middlesex. Facilities 
incorporated in the new model (type L4) include provision for a fourth 
magnetic head for sound sync for film recording, remote control, 
press- button operation and mixing for two mic. inputs. 

Power is supplied by a I4V rechargeable battery and the recorder is 

available in half and full track versions. 
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Leader Changes 

I wouLD like to congratulate 
you on the new presentation of 
the " leader page ". I think that 
the way the contents are set so 
that the article subject, the 
author and the page number, can 
be seen at a glance, will prove 
very handy when looking through 
old issues for that " elusive 
article ". 

Keep up the good work, this 
new style of presentation gives 
new life to the magazine. 
S. Milton. 

Woodford Bridge, 
Essex. 

Ex- government Equipment 

I WAS pleased to see the article 
on s.s.b. reception for the R1155 
by Mr. McKinney (P.W., April 
issue). 

With so much ex- government 
equipment still on the market, it 
is always good to see these modi- 
fications as they give the con- 
structor a chance to obtain first - 
class equipment at a very 
moderate price, and apart from 
P.W. articles, information is 
almost non -existent. 
G. Fry. 

Tapespondents 

Harlow, 
Essex. 

I WOULD like to tapespond 
with any ham /s.w.l. enthusiasts. 
My tape recorder is a Robuk (3- 
speed, Tin. spool). All tapes will 
be answered. My age is 37, but I 
will be glad to hear from any age 
group. 
R. Moseley. 

80 Gordon Street, 
Northampton. 

Correspondents 

I AM interested in radio and 
electrical servicing as well as 
ham radio. I would be delighted 
to correspond with radio ama- 
teurs and Servicemen from any 
country. 
N. J. Weerasuriya. 

9/1 St. Peter's Lane, 
Moratuwa, 

Ceylon. 
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TRANSFORM ERLESS 

Transistor 
Amplifier 

May, 1965 

By A. J. McEvoy, B.Sc. 

A THREE -TRANSISTOR PRINTED -CIRCUIT DESIGN 

SINCE the introduction of the transistor it has 
become standard practise to employ a pair of 
transistors in class B push -pull in the audio 

output stages of portable apparatus. This is done 
in order to obtain a reasonable power output with 
due regard to battery economy. 

Amplifier Outputs 

However, at the start, expensive transformers 
were required, one as phase -splitter to ensure that 
opposite halves of the cycle were applied to each 

Tr3 
0081 

Cl 
10y.1F 
12vw. 

Input 

All resistors 
are ijW 

C3 
50y F 
12v.u 

B1 
9v 

Tr2 
AC127 

or 
2N585 

1kn 

L S. 
SOLI 

C2 4 
tONF 

+ve 12vw 

Fig. I: The three -transistor transformerless circuit of the 
amplifier. 

transistor, and the other to match the output 6f 
the transistors to the loudspeaker. Some years ago, 
use of this second transformer was rendered 
unnecessary by the introduction of the single -ended 
push-pull. arrangement using a loudspeaker of 
higher impedance to match the output directly. 
The driver transformer is also eliminated so that an 
even smaller and cheaper output stage is made 
possible with no loss of performance. In this circuit 
use is made of the now familiar n -p -n junction 
transistor. This device is a " mirror image " of the 
more familiar p -n -p type, that is, all the polarity - 
dependent properties are reversed. Therefore, if a 

Resistors: 
RI 47ki2 
R2 10ki2 
R3 I k1/ 

COMPONENTS LIST 

R4 1800 
R5 3.3k0 
All ¡W carbon 

Capacitors: 
Cl 10µF electrolytic 12V 
C2 IOµF electrolytic I2V 
C3 50µF electrolytic 12V 

Transistors: 
Trl OCBID Tr3 0081 
Tr2 AC127 or 2N585 

Miscellaneous: 
BI 9V battery 
80t) loudspeaker. Piece 6f copper -clad paxolin 
laminate. Some concentrated ferric chloride, 
(see text). 
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HERE COMES THE BIG BREAKTHROUGH 

IN E 

YOUR KEY TO THE FASCINATING 

WORLD OF ELECTRONICS 

All circuits are designed around top 
quality components, not near equivalents. 
Full size printed circuits with every com- 
ponent position marked. Makes construc- 
tion extraordinarily simple. No fiddling with 
microscopic connections -no inspired 
guesswork called for. A lavish instruction 
manual not only tells you how to construct 
your BasiKit but also advises you on its use 
and explains exactly how your Basikit works. 

AND THIS IS BASIKIT No. 1 

A brilliantly devised radio kit that can be 
put together with ease. 

* VOLUME CONTROL 

* PRECISE TUNING 

* PULLS IN A HOST OF STATIONS 

* MORE THAN TWENTY FULL SIZE 

HIGH QUALITY COMPONENTS 

59/- complete for your biggest and best ever 
opportunity to learn as you build! 

ALSO AVAILABLE: The BasiKit mains battery Power 
Unit which powers all BasiKits.Yoursfor42 /6. 
The BasiKit Amplifier that brings real full - 
voiced power to your BasiKit No. 1 Radio. 
57/6 complete. 

Watch out for more BasiKits. 

ORDER YOUR BASIHIT ON THIS COUPON: 

TO: BASIKITS DIVISION, K.L.B. ELECTRIC LTD. 335 WHITEHORSE RD, CROYDON 

Please supply BK1 Radio (j 59/- 
BK2 Audio amplifier n; 57/6 
BK3 Power unit (,i 42/6 
Illustrated leaflet on BasiKits (enclose stamped addressed envelope) 

From: NAME 
ADDRESS P O. 

CHEQUE r w 
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S1D2 - S1D2 - STB2 
ANOTHER BRILLIANT DESIGN from BRENELL 

The STB2 is a masterpiece in mechanical engineering and electronic 
drcuitry. It is a versatile mono /stereo tape recorder and has been designed 
with high fidelity stereo installations particularly in mind. 

INTERNATIONAL 
AUDIO FAIR STAND No. 12 

DEMONSTRATION ROOM 337 

SPECIFICATION (STB 2/5/2) 
It has all the sc.ndard Brenell features of 4 cape speeds, frequency correction 
at all speeds, three Papst outer rotor motors, pause control, monitoring and 
superimposing, 8 1.in. dia. reels, fast rewind, etc., plus -adjustable attenuators 
on all input channels to ensure perfect matching with all auxiliary equipment - 
dual concentric recording level and playback level controls -- cathode follower 
output -four channel mixing on mono programme sources -twin recording 
and twin playback pre -amplifiers- comparison of original and recorded signal - 
adjustable bias level -recording facilities for 1/2 and 2/2 crack -playback 
facilities for I/2. 2,'2, 1/4 and 2/4 track -sound on sound facilities -two edgewise 
meten for recording level, tape output level and bias level -optional extra: 
stereo power amplifiers and monitoring speakers. 

ALTERNATIVE MODEL STB 21510/2 has special deck to accommodate 
10jea. N.A.B- reels. 

Please write for full details to the sole manufacturer:- 

BRENELL ENGINEERING CO. LTD 

231/5 Liverpool Road, London, N.I 

Telephone: NORth 8271 (5 lines) 

-- //cede GrKt Auitafeed6 
Mon. Sat f a.m. -5.45 p.m. Wednesday I p.m. 
Lutsch 130 to 2.30 

Special 24 Hour Express Mail Order Service 

AE21 18/6 
DAP91 4/6 
DAF98 8/6 
DP91 3/- 
DP96 6/6 
DE91 5/6 
DE99 7/- 
DE96 7/6 
0L99 5/- 
DL94 7/- 
111,96 6/6 
ItABC805/6 
EAF42 8(8 
8891 8/8 
E8C.41 8/- 
EEP80 7/8 
1211P93 PH3 8/- 

E111,89 7/8 
E4.`q61 4/- 
E00e2 5/- 
EC083 6/8 
E(X'íf4 6/6 
ECC85 6/- 
ECH35 18/8 
8C1142 8/6 
EC1181 7/- 
8.01193 5/8 
84'1.90 8/8 
ECIA'L 8/6 
Eí'1.86 8/8 
EF41 7/8 
E780 6/- 
EP85 5/- 
E766 7/- 

EP89 
P.F91 
EP92 
EF98 
8.F1v3 
EFIdH 
EL33 
81.41 
E1A2 
E1A4 
ELM 
EM80 
EMBI 
E1564 
EY51 
EY86 
P,Z40 

8/- 
4/- 
4/- 

10/- 
9/- 
8/- 

17/6 
9/- 
9/. 
6/9 
9/8 
8/- 
8/- 
8/- 
7/8 
7/- 
7/- 

E7A1 
E7.80 
E281 
07,32 
111A1DD 

ET66 
KT61 
ETW61 
MU14 
ti78 
07,4 
POCA4 
P(X289 
l'C1,80 
PCFBA 
PCL+2 

7/- 
5/6 
6/8 

12/8 

12/6 
17/6 
10/6 

7/- 
17/6 
22/6 
.61- 
8/- 
8/8 
7/- 
9/6 
7/8 

PCI.83 9/- 
PC1A4 7/- 
FCL85 7/8 
1'('1,96 10/- 
l'I:i6 11/6 
FLvI 7/8 
P1.62 7/0 
PIA3 7/8 
P1.84 7/- 
PY32/3 10/- 
PY81 8/- 
PY82 5/6 
PY63 7/4 
7)800 8/1: 
P7,30 12/6 
9861 3/- 
014 9/- 

U25 10/- 
U26 10/6 
U191 13/8 
U301 18/6 
U601 19/8 
UABC805/8 
11,51,42 8/6 
URC41 18/8 
081,80 7/6 
13131,89 7/ 
001143 8/ 
UCH81 7/ 
UCL89 8/ 
UC1A3 9/ 
UF41 7/ 
1F89 7/ 
Ú1A1 7/6 

U1A4 8/- 
UY41 7/6 
UY65 5/6 
VP48 17/6 
VE.150/30 

7/- 
W61M 81- 
11M 13/8 
178 28/- 
179 40/- 
18.5 5/6 
195 4/6 
ITl 9/- 
3T4 5/. 
3V4 7/- 
51740 4/- 
5V40 87- 

6Y30/0T 
B/8 

6A7 12/6 
6A6 8/8 
ùA1-5 3/6 
GAMO 4/. 
6AQ5 6/8 
RATO 4(8 
6860 2/8 
O1SA6 5/8'6J70 
ORE) 5/8 
68JÙ 8/. 
61087 10/6 6E80 
6811+ 12/8 
6RW6 9/- 
6119V7 91- 
6C4 8/6 

6050T 
6C6 
6CD6G 
6C146 
6', 
886 
811ù 
6J50/GT 

68711 
687(:T 

i68GT 
61.60 
6Q7G 
6Q7GT 

8/- 
8/6I 

25/-I 
30/-10X4 
6/8 
6/9 
2/- 

5/8 
5/-'. 
2/-' 
2/617117 
4/- 
9/61 
7/61 
6/-1 

10/-1 

6U60 
RVBG 
^V5f7T 

6150 
BXSI:T 
6/30L2 
7136 
787 
705 
7('6 

797 
7Y4 
803 
DWI DWI 
12AU7 

7/6 
4/. 
7/8 
4/6 
5/- 
8/8 

12/8 
21/- 
9/6 

10/8 
9/6 
8/- 

18/- 
6/6 
4/-'94x70 

10/- 
6/- 

12A17 6/6 
12BA6 7/6 
128E6 7/6 
I2E7CT 6/- 
L2E84:T10/- 
12Q70T 8/- 
128Q7 12/- 
19AQ6 8/- 
257.4 7/8 
351.6GT 8/8 
35W4 6/8 
357,4 6/6 
5005 8/6 
v0 7/8 

18/- 
99CV 115/- 
807 9/6 

COMPLETE VALVE LIST FREE WITH BRAND NEW TRANSISTORS 
ORDER 0C35 101- 0072 81- OC8ID 5/- 

0C42 61- 0074 81- OC81m /pr 12(6 
OBSOLETE VALVES A SPECIALITY 0C44 5/- 0075 81- 0082 8/. 

SEND FOR QUOTATION 0C45 
0071 

51- 
51- 

0077 
OC81 

61- 
51- 

0082D 
OC170 

61- 
W. 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4/2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 
Mon. -Sat. 9 a.m. -S.45 p.m. Weds. 1 p.m. 

Lunch 1 -30 to 2 -30 

SILICON RECTIFIERS 
400 volts 3S0 mA - - - - 716 each 

SETS OF VALVES 
R5,155, 114, 354, 3V4 - 

DAF91, DF9I, DK9I, DL92, 1494 - 
DAF96, DF96, DK96, 01.96 

RUS6TTVALVE MAIL ORDER CO 

Set of 4, 171 
Set of 4, 171 

Set of 4, 251 

Tel: MITchnm 6202 
Open Daily to Callers 

211a STREATHAM ROAD MITCHAM SURREY 
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signal is fed equally to a p -n -p and a n -p -n tran- 
sistor, both biased in class B, opposite half- cycles 
are amplified; a separate phase -splitter is not 
required. 

The Circuit 

The circuit employs a conventional p -n -p 
common -emitter driver, directly coupled to the 
p- n- p /n -p -n pair. R4 is inserted to eliminate cross- 
over distortion by ensuring that both transistors 
draw some current throughout the cycle. The cir- 
cuit of TrI is arranged so that, with 9V h.t., the 
emitters of Tr2 and Tr3 are at approximately 
4.5V, and each has thus a slight forward bias, built 
up across R4. The characteristics of Tr2 and Tr3 
should be closely matched, and such pairs are now 
available, although instructions are given below 
for a method of compensating for any mismatch. 

The Printed Circuit Board 

The prototype, after " breadboard " develop- 
ment, was assembled on a printed circuit, and this 
version will now be described. Fig. 2 shows the 
layout of the copper -clad paxolin panel used. 
Holes were first drilled for the components, 
and then those portions of the copper foil 
which were to form the conductors varnished. The 
unwanted copper was then unprotected, and was 
removed by etching in concentrated ferric chloride 
This process was described a number of times in 
more detail by previous writers in this magazine.* 
On completion of the etching process, the 
circuit panel was cleaned and the components 
mounted and soldered to the conductors. The tran- 
sistors were added last of all. 

Testing 

A test may now be made with a suitable signal 
input, e.g. a crystal mike or gram. pick -up. The 
unit should draw about 3mA with no input and up 
to 13mA at full output. This output should be 
comparable in volume and quality with that of 
conventional units. If distortion is noticed, it may 
be that the input signal is too high and is over- 
driving the unit. However, if it persists at a lower 
input, it is probably due to mismatch of the output 
transistors, and this can be compensated for to 
some extent by a suitable change of the working 
points of the output transistors. Now R3 sets the 
bias of, and hence the current in, Tri; and thus it 
fixes the operating conditions of the output pair, 
since the base and emitter voltages depend on this 
current. Temporary substitution of a variable (say 
a 5k(û. which could later be used as a volume 
control) would enable a suitable value to be chosen 
easily. 

The writer considers that many constructors will 
have applications at hand for this type of unit, 
and therefore a discussion of its employment is 
omitted. As well as its immediate practical uses, it 
is an interesting introduction to the possibilities 
opened up by the introduction of the n -p -n 
transistor. 

The Home Production of Printed Circuit Boards' by H. W. Rutt, 
October 1963, "Practical Wireless." 

To loudspeaker 

ré J ere 
9V -ve 
foil 

+ve foil 

w, 
To 

battery 

-1 Input 

Fig. 2: The layout for the printed circuit. The shaded 
portions are etched clean of the copper. 

e¡ i b Ì l ç 

Tr3 ¡ 

R4'' 

+vet 
E31 

4 

R2, 
e-:NW11 

C2 

R3 

-r 

e--1[17-9 
Input I. 

Fig. 3: The layout of components on the plain side of the 
board. The actual size of the board is lin. x I}in. 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

FACT has a nasty habit of 
catching up with fiction. 

Yesterday's wonders are old hat 
tomorrow, so we spend today 
churning out prophecies, sure 
that some of our random shots 
will score bulls -eyes. Or, 
Cassandra -like, bemoan the 
march of progress that we see 
carried to frighteningly logical 
conclusions. 

Our sympathy goes out to the 
Luddites, even modern ones who 
object to tape recording tran- 
scripts in the hallowed halls of 
justice. As one who developed 
part of his thick skin by indulg- 
ing in a short spell of time -and- 
motion study Henry feels a 
twinge of rapport with enthu- 
siasts like C. J. Collister (Letters 
to the Editor, January, 1965), 
who worry about the prefabrica- 
tion, of our hobby. 

This worry goes deeper, as any 
student of the radio trade will 
know. The educationalists, for 
example, look with trepidation to 
the TV- teaching techniques that 
are now almost a necessity with 
the explosion of learning popula- 
tion and the dearth of competent 
instructors. 

Until the designers bring out a 
monitor screen that will yell 
Wake up at the back there at 
the first signs of inattention we 
feel the day of the tutor is not 
over. 

A monitor screen that will yell. 

But let's carry it a bit farther. 
Why bother to learn electronics 
at all? After all, as IBM have 
already stated, the formal circuit 
'designer cannot hope to compete 
with a properly programmed 
computer. " Reliable circuit 
design " (their quote) can be 
better performed by a machine 
than a man. 

All right, let's all concentrate 
on the mystique of programming. 
After all, the heroes of the 
women's magazines, who were 
once airline pilots or heart 
surgeons just out of medical 
school, are now computer pro- 
grammers- hadn't you noticed? 

You can forget about that 
idea -it's already out of date! 
Again quoting, this time from 
" New Thinking" in Electronics 
Weekly of January 13: One of 
the stumbling- blocks which have 
to be overcome in extending the 
use of computers is the human 
dislike of admitting that many 
routine but nevertheless skilled 
designs tasks can be performed 
better by one of these "idiot" 
and "stupid" machines than by 
arduously learned human skills. 

Given the original inspiration 
of a human brain the 
computer can be made to design 
a circuit, supervise the machinery 
that will assemble it. cross -check 
for errors and even modify to 
improve its own design. 

You see where this is leading? 
One of these beasts can now 
design and build another. 

This concept at first leaves me 
rather breathless . until I 
think again of that "H " factor. 
No matter how carefully the pro- 
grammer checks his dots, how 
rigorously the error test is 
applied, it only needs one tiny fly 
in the ointment to throw the 
whole project out of gear. With 
automation on this scale 
99.9% reliability is not enough. 

Do you need more reassur- 
ance? Then turn to the fairly 

May, 1965 

No. 9 

Space Age 

Spawn 

Performed better by machines. 

recent criticisms of both the 
Society of Electronic and Radio 
Technicians and the Television 
Society. At a meeting of SERT 
it was claimed that many well - 
qualified service engineers were 
leaving the radio trade to go into 
industry. Their reason was not 
lack of pay or slave -driving con- 
ditions but a dislike of the 
design and the quality of con- 
struction of some of the current 
TV models. 

In the ensuing correspondence 
in the trade Press -which has to 
be seen for its acrimony to be 
believed -one quotable phrase 
was: . jungle circuits may 
be needed in these designs but 
there is no excuse for jungle 
layouts". 

He has a case. Any radio 
enthusiast who worries about his 
"kitchen -table construction" need 
only take a glance at some of the 
latest TV receivers to gain fresh 
confidence. Bits and pieces hang 
everywhere like decorations on a 
Christmas tree. All done in 
honour of the great god " Pro- 
duction Economy ". 

So Henry has no fears for our 
electronic future. Let the Tin 
Men proliferate as they will - 
but so long as a radio bod can 
make a set, instead of merely 
assembling a standardised 
receiver, his contribution is still 
acceptable. 
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TAPE 

RECORDERS 

The largest, most 

comprehensive selec- 

tion: 2- track, 
4- track, Mono and 

Stereo, Mains and 

Battery Models 

BRENNEL 

BUTOBA 

B. & O. 

COSSOR 

ELIZABETHAN 

FERGUSON 

FERROGRAPH 

GRUNDIG 

LOEWE OPTA 

PHILIPS 

SABA 

SANYO 

STANDARD 

STELLA 

TANDBERG 

TELEFUNKEN 

TRUVOX 

UHER 

VORTEXION 

This month's 
TAPE RECORDER CENTRE 

specials 
VIKING TRANSISTOR 50 -WATT AMPLIFIER 
50 watts output. Superb amplifier for all music and P.A. work - 
ideal for guitars, groups, etc. Fully transistorised for maximum 
efficiency, 4 inputs with mixing facilities plus reverberation /echo 
chamber. Fully built and guaranteed. In strong wood cabinet 
covered in washable material, size approx. 22 x 10 x 6in. Output 
imp. 15 ohms. For operation on 200/250 v. A.C. Mains. 
Tape Recorder Centre Price 45 Gns. P. & P. 10 / -. ($135 + P. & P.) 

VIKING 30 -WATT AMPLIFIER 
High quality valve model. Guitar and P.A. amplifier. A.C. Mains 
operated -30 watt output. 8 inputs, fitted with 4 separate 
volume controls for mixing, also Bass and Treble controls. 
15 ohms out. British made, highest quality components used 
throughout, fully guaranteed. In strong portable case, size 
approx. 20 x 9 x 6in. 
T.R.C. Price 35 Gns. P. & P. 7/6 extra. ($105 + P. & P.) 

T.R.C. 20 -WATT AMPLIFIER 
2 inputs, mixing, Bass & Treble tone controls. British made. 
Fully guaranteed. A.C. Mains operated. 
T.R.C. Price 15 Gns. ($45) 

PLI FULLY AUTOMATIC RECORD PLAYER 
B.S.R. Changer, 2 watts output. Attractive Rexine covered 
cabinet. A.C. Mains. Separate volume /tone controls. 
T.R.C. Price LI 1.19.6. Tax Paid. P. & P. 10/ -. ($33.50 + P. & P.) 

TRANSISTOR RADIOS 
Pocket size: "Bestone ", Medium Waveband, 6 Transistors. 

complete T.R.C. Price 59/6 ($8.35) plus P. & P. 
"Gold Spot" 2 Wave Band, M.L., Telescopic Aerial. Leather 
Carrying Case. 

T.R.C. Price £5.9.6. ($1 5.40) plus P. & P. 

"Binatone" 3 Wave Band, M.L.S., Telescopic Aerial. Attractive 
2 Tone Plastic Cabinet. 

T.R.C. Price £11.19.6 ($33.50) plus P. & P. 
"Empress" 3 Wave Band, M.L.S., Telescopic Aerial. Leather Case. 

T.R.C. Price 12+ Gns. ($38.50) plus P. & P. 

TAPE DECKS 
Collaro Studio 2 Track 3 Speeds 
B.S.R. TD2 2 Track 33in. per sec. 

£10.10.0 ($30) 
£7.7.0 ($21) 

4 Track 33in. per sec. £8.19.6 ($25.10) 

AUTOMATIC RECORD CHANGERS 
B.S.R. UA14 4 Speed £4.10.6 ($13.30) 
B.S.R. Slim Line 4 Speed £4.19.6 ($13.90) 

NEWMATIC CAR RADIO 
All Transistor, complete with Speaker, Baffle and Brackets. 

£13.2.6 Tax Paid ($36.75) 

HI -FI 

EQUIPMENT 

Speakers 

Amplifiers 

Pre -amps 

Pick -ups 

Tuners 

ARMSTRONG 
GARRARD 

GOLDRING- 
LENCO 

GOODMANS 
LEAK 

LOWTHER 
LUSTRAPHONE 

QUAD 
ROGERS 

S.M.E. 

THORENS 

WHARFEDALE 
W.B. STENTORIAN 

Tape 

AGFA 
B.A.S.F. 

E.M.I. 

FERROGRAPH 

GRUNDIG 
MASTERTAPE 

PHILIPS 

SCOTCH BOY 

TELEFUNKEN 

Pre -recorded Tape 

Microphones 
Styli 

Accessories 

"il-T=0 
TlapIrq 

TAPE <RECORDER CENTRE 
THE TAPE RECORDER CENTRE LTD 82 HIGH HOLBORN LONDON WCI TELEPHONE CHAncery 7401 

Attractive H.P. terms 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 
Transistors Superhets:- 

P50/ I AC Oscillator Coil for 176 pF tuning -.. 514 ea. 
P50 /2CC 1st & 2nd I.F. Transformers ..s 517 ea. 
P50 /3CC 3rd I.F. Transformers ... ... ... .. 6'- ea. 

All mounted in individual cans ¡kin. diam. x din. high. 
RA2W Ferrite Rod Aerial 208 pF Tuning ... ... 12'6 ea. 
LFDT4 Driver Transformers ... ,.. ... 916 ea. 
OPTIA Output Transformers ... I0'6 ea. 
PCAI Printed Circuit Panel ... 9'6 ea. 
Constructor's Booklet ... 21- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 
receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 
coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency change 
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 
bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 

added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating 
such a layout. 

H Coils 319 each. 

PLEASE NOTE OUR CHANGE OF NAME 

WEYRAD (ELECTRONICS) LIMITED 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

BATTERY 
CHARGER 

TO THAT BETTER PAID JOB IN 

RADIO 
Leafs Transistor radio servicing by building 
a set. 

The National Extension College offers 
unique home -study courses using the 
very latest teaching techniques with 
optional residential study at weekends. 

PRACTICAL RADIO 
An introduction to radio practice and 
theory based upon the.construction by the 
student of a radio from parts supp:ied by 
the ;college. An ideal starting place for 
higher technical skills - and a better paid 
job in radio I 

Courses is Electronic Engineering also 
available. 
The National Extension College is a non - 
profitmaking organisation created by the 
Advisory Centre for Education. 
Write for free brochure tot 

NATIONAL EXTENSION 
COLLEGE (Dept. 10) 
Burlington House Cambridge v 

10 WATT MONO AMPLIFIER. Complete with built 
in pre -amplifier In metal case, plastic veneer covered 
6 inputs, S each level. With equalisation each Input. 
1 input switch selected each level with separate vol. 
control for raising. Wide range tone controls. Separ- 
ate Bas. and Treble. For use on 220 -250e. A.C. mains. 
Case isolated from mains. ECL86 valves in outpost for 
low distortion. Suitable ali high impedance Micro 
phones and pick -ups. Size overall including plastic 
feet: Height 4tio., Width llln., Depth 9Iin. 
READY BUILT AND TESTED £14.10s0 POST and PACKING 5/ 
8W-1-3W STEREO AMPLIFIER. A. above amplifier 
but 2 separate amplifiers giving full S watts exch 
channel controls. 1 Mono- Stereo, 2 Balance, 3 Left 
Vol.4 Right Vol., 5 Bas., 6 Treble. Input and out pst 
sockets at rear. A.C. tnains, 290.250v. case Isolated. 
READY BUILT AND TESTED £14.15.0 POST anti PACKING 5/- 

RADIOGRAM CHASSIS. Latest style 3 waveband 
chassis. Tandem controls through vertical class dial 
6 x latin. Printed Gold on Black. Controls: 1 Wave 
band, LW., MW., SW., GRAM., 2 Tuning, 3 Vol., 
4 Tone on /off. Ferrite Rod Aerial. A.V.C. negative 
feedback. Full 3 watts output for 30 speaker. Pilot 
Lamp, 220 -250v. A.C. maiae chassis isolated. Overall 
else: Height 1311n., Depth 9in., Width 8 In. 
Complete with knobs, Dial 
Aligned and Tested. 
POST and PACKING. 6/- £9.15.0 
TERMS: C.W.O. or C.O.D. 3f8 extra. 7 -Day 
Money Back Guarantee. Mail Order address only. 

ROITONE (Dept. P.W.) 
._ A77JY_4 61,-ffiaH STREET, OINDERFORD, GLOUCESTER 

ev using this en lined Charger & AC Eliminator 
you can use your Transistor Radio or Intercom on 
domestic AC mains. 'ami charge Dry Batteries 
(006PI 9v. Ever -Ready PPS used in Transistor 
Radios and Intercom. Unbeatable value. Save your 
fig's on batteries. P.P. 2,6. Complete with Plug, 
Lead. and Snap tord. 

rgNNS /SroRgS O 

MICROPHONE MIXER 

®® Ocv Pe,.e 
ONLY_ 

This 4-Channel Mixer permits to mix 4 inputs, Cram_ 
Mie., Tuner and Tape into a single output. Delightful 
to amateur and pr.,fe.rinnal r- mers alike. 1'rµ1 free. 

95e. 

496 

INTERCOM / BABYALARM 

This two -way Intercom is fully traasistorleed. Master 
A Sub., two units In ivory plastic cabinets with 
stands. Both unite operate on a elogie battery which 
lasts months. Also useful as Baby Alarm. Indiepen- 
cible necessity In Home, Office, Shop, Warehouse. 
Slam 4 x 21 x din. Complete with 60ft. long connect- 
ing wire and battery. Ready to operate. P.P. 216. 
Also 4-Way Intercom. 1 Master. 3 Sub Stations, 
same as above. 69.13.6. P.P. 4/6. 

WEST LONDON DIRECT SUPPLIES 
(Dept. PWl11) 

6 CHIGNELL PLACE 
WEIíT EALING, LONDON, WAS 
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BOOKS REVIEWED 
PHILIPS PAPERBACKS 
Prepared by Centres Ltd., Eindhoven, a subsidiary of 
N. V. Philips. The English editions are distributed in this 
country by Iliffe Books Ltd. 

All have the same page size (8 }in. x 5 }In.) and are square 
back bound with glossy stiff card covers. 

The first three in the series were reviewed in the January 
1965 issue -the four following reviews complete the story on 
the first batch of titles. 

P4: DIRECT CURRENT AND MAGNETISM 
120 pp., 92 illus. Price IOs. 6d. 

= PS: ALTERNATING CURRENT AND ACOUSTICS 
E i16 pp., 86 illus. Price 10s. 6d. 

P6: RADIO VALVES 
E 126 pp., 90 illus. Price 10s. 6d. 

Pl: A. F. AMPLIFICATION 
109 pp., 82 illus. Price IOs. 6d. 

THESE four books form the first part of a radio 
servicing series and are based on the original 
From the Electron to the Superhet by J. Otte, 

F. Salverda and C. J. Van Willigen. The present 
editions are edited by Edgar J. Black. 

The books follow much the same pattern as the 
other Philips paperbacks to which, of course, they 
form companion volumes. All are written in 
simple language and each chapter is followed by 
a short summary of the ground covered, together 
with a few test questions. 

Direct Current and Magnetism starts off at the 
ground floor, giving an easy -to -read account of 
basic electrical theory, the actual coverage of the 
volume taking in the nature of electricity and its 
behaviour, resistors, batteries and accumulators, 
magnetism and meters. This is all good basic 
material, highly suitable for the raw beginner. The 
text is enlivened with some good illustrations which 
go a long way to put over the points being 
discussed. 

Alternating Current and Acoustics is really in 
two parts. The first deals with the origin and 
generation of alternating current, the construction 
of coils and capacitors and the effect of R, L and 
C on alternating current. The second part covers 
the nature of acoustics and the construction and 
operation of the various devices used for sound 
recording and reproduction. 

Radio Valves deals in the established pattern 
with the equipment needed for the reception of 
radio waves, the amplification and demodulation 
of signals, power supplies and, of course, the radio 
valve itself. 

A.F. Amplification elaborates on the audio side 
of things but also covers oscillators of various 
types, r.f. amplification, a.g.e, and some notes on 
measuring instruments. 

It will be clear from the above that the titles of 
each individual volume are to some extent titles of 
convenience, since there is a certain amount of 
overlapping between the adjacent volumes. This 
is to be expected, perhaps, when a larger work is 

being chopped up into more manageable portions. 
If one is buying the complete series of books no 
problems arise, but it might prove disconcerting 
for a purchaser to obtain, for instance, A.F. 
Amplification, only to find that half the book does 
not deal with a.f. at all! 

This reservation apart, however, a reviewer can 
only highly commend these volumes as extremely 
good value for the beginner to radio work. Read 
in sequence they will provide a good insight into 
the understanding of what makes radio work. - 
W.N.S. 

E TRANSISTOR CIRCUIT MANUAL 
By Allan Lytel 
Published and distributed in U.K. by W. Foulsham & 

E Co. Ltd. 
255 pp., 84,ín. x 54in. Price 35s. 

DO you know anything about transistors? 
Could you draw out from memory or know 
where you could lay your hands on a 

particular circuit? Let's see -how about a diode 
f.m. transmitter or a 300V regulated power 
supply'? What about a self -excited 70Mc /s 
oscillator, a tunnel diode square wave oscillator or 
a I25 W class B push -pull amplifier? Been caught 
out yet? Because if not it is easily possible to list 
over 200 different circuits using transistors with no 
more to hand than the " Transistor Circuit 
Manual ". 

This contains in one volume just about every 
conceivable application from a non -saturated flip - 
flop to a UJT timer. Nearly all circuits are 
accompanied by text which explains their function, 
use and the action of the circuit. There can be 
little doubt that this work would be a decided 
asset to anyone interested in semiconductor 
devices. 

However, although the book is one of the most 
interesting it is also one of the most frustrating. 
In many of the circuit diagrams an odd component 
is not marked and no value is given in the text. 
This is particularly so in the case of coils and /or 
transformers. PP 174 depicts a self- oscillating 
mixer 6- 26Mc /s and components are marked Cl, 
C2, etc., but no values at all are given. The only 
information furnished is the transistor type and 
the battery voltage. Again, in the circuit depicted 
on page 103 one SCR is unmarked and a variable 
resistance is shown briding two 3.9kí2 fixed 
resistors, but this has no value assigned to it and 
no mention is made of it in the text. 

There are numerous omissions of this nature 
throughout the book and although this volume 
made interesting reading this lack of odd 
component values did rather tend to spoil what 
would otherwise be a very excellent book.-- 
DJ.G. 
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TAPE RECORDERS -HOW THEY WORK 
E By Charles G. Westcott and Richard F. Dubbe 
E Published and distributed in U.K. by W. Foulsham & 
E Co. Ltd. 
E 177 pp.. gain. x 54in. Price 24s. 

ATOME of knowledge suitable for all who 
possess, or are interested in tape recorders. 
Contained in its 177 pages is a full and 

interesting discussion of practically every aspect 
of the subject. 

The enthusiast will gain knowledge, knowledge- 
able ones will gain enthusiasm and even the group 
of hi -fi types whose sole delight is splitting hairs 
over trifling details will benefit. They will, of 
course, continue to split hairs but after reading 
this volume will be able to do it with greater 
technical accuracy. 

The book is sensibly divided into chapters in 
such a way that each section of the tape recorder 
can receive adequate discussion. Bias oscillators 
have a complete chapter all to themselves as have 
equalisation circuits, record /playback and erase 
heads, drive motors, and there are, in fact, 11 such 
divisions each treating a different facet of 
recording. 

The text is simply written and although such a 
subject is of necessity technical by nature, the 
reader is not dragged into boring discussions with 
pages of higher mathematics. As this is an 
American publication there is a two -page intro- 
duction which carefully points out any differences 
in the text which might confuse. 

Many interesting and useful circuits are given 
complete with values and there are numerous 
illustrations and photographs especially in the 
section dealing with the mechanical side. 

This book can confidently be claimed as a useful 
addition to any bookshelf not only from an 
interest point of view but also as a source of 
reference.-D.J.G. 

PRACTICAL STEREOPHONY, by H. Burrell Haddon 
E Published by Riffs Books Ltd. 
E 159 pp. fain. x 54in., stiff cover. 

Price 37s. 6d. 

THE author of this book, as an instructor of 
the Central Programme Operations Depart- 
ment of the BBC, has been delving into the 

problems of listening for many years. Practical 
Stereo phony is really a review of the subject, with 
much more weight given to the recording side of 
the technique than to the domestic situation. 

Nevertheless, the amateur hi -fi fan has much to 
learn from his professional brothers, and this 
book will shatter a few illusions and perhaps 
instil a few ideas. 

Mr Hadden is not concerned (unlike too many 
writers in recent years) to beat a big drum for one 
or other of the rival systems of stereo recording 
and reproduction. He begins with chapters on the 
theory of hearing, the stereo effect, some of the 
significant history, and the technical production of 
stereo signals. 

Most weight is given to the co- incident micro- 
phone technique, with only a few paragraphs on 
the widely spaced omni -directional microphone 
method. 

In a later chapter, however, various types of 
microphone arrangement are impartially discussed. 
Tape club people should be particularly interested 
in some of the methods, and the effects that can 
be achieved with quite modest equipment, 
intelligently sited. 

Sandwiched between these chapters the author 
discusses some " pseudo -stereophony " devices. 
Surprisingly, he does not wholly deprecate the 
artificial production of " the true, the whole" 
sound. Indeed, he reveals that several methods of 
reflection and diffusion were used in standard 
broadcasting techniques for years before true 
stereo became practicable. 

Chapter 8 (Domestic Recording) enlarges upon 
some of the earlier discussion of microphone 
techniques and goes on to describe, with circuits, 
pre- amplifiers and mixers. Chapter 9 (Domestic 
Reproduction) deals with loudspeaker placing, 
matching, stereophonic radio and the necessary 
decoders, and gives as a bonus, the circuit of the 
Quad 22 stereo control unit. 

It is indeed regrettable, as the author implies, 
that stereo broadcasting is so long coming to this 
country, and no doubt true also that stereo tape 
recording will not come into its own until stereo 
radio is an accepted part of life. (Although just 
what gods Mr. Hadden propitiated when he made 
that anti- copyright statement we are not in a 
position to disclose!) 

The final chapter is a short review of some 
systems of spreading the sound source in large 
auditoria, fascinating for the detail given of the 
problems that earlier experimenters met. 

If the flavour of this book is a little donnish. 
that is only to be expected: it is certainly 
a guarantee of accuracy. Recommended reading 
for anyone with more than one ear!- H.W.H. 

REQUESTS FOR INFORMATION ARE INSERTED IN 
THIS COLUMN ON THE UNDERSTANDING THAT 
READERS USING THE SERVICE UNDERTAKE TO 
REPLY TO ALL OFFERS RECEIVED AND TO RETURN 
ALL DATA NOT REQUIRED. BECAUSE OF THE LARGE 
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT- 
ING WILL AUTOMATICALLY DISQUALIFY LETTERS 
FROM PUBLICATION. FOR THE SAME REASON, WE 
CAN NO LONGER GIVE SPACE FOR REQUESTS FOR 
PAST ISSUES OF "PRACTICAL WIRELESS ". 

Sir-I would be grateful if any reader could sell or 
loan me ... 

any information on a 12V d.c. amplifier Ad. Patt. 
W4935 type 615A with an output of 15W and valve line -up NR77 
(2) end NR773 (2), -W. CAMPBELL, 286 Rigby Street, Carntyne, 

the circuit diagram of the PCR3 communications 
receiver. -M. GRaaNsnu wY, Sea Point, Cape Town, South 
Africa. 

. modification details (2m and 4m) for the R220. -T. 
RICHAnns, 28 Deane Road, Liverpool, 7. 

. the circuit and booklet of Marconi communications 
receiver CR100. -H. Lewis, 1 Western Road, Portadawe, 
Swansea. 

. circuit, handbook or conversion data of BC 624 C.-S. 
J. Btn.t.eNSIR, 119a Bridge Road, East Molesey, Surrey. 

. the circuit diagram and any other information on the 
monitor type 61 oscilloscope. -A. ANOLICAS, 49 Latrigg Crescent, 
Langley, Middleton. 

any circuit information on the Mullard crystal cali- 
brator No. 7 Mk. 2. -W. BouRtca, 33 Victoria Street, Rutherglen, 
Lanarkshire, Scotland. 

the circuit and practical diagram, with any servicing 
data for the No. 36 set sender and power unit.-E. CARR, G3SDE, 
21 Eastfield Crescent, Holmsley Lane, Woodlesford, Nr. Leeds, 
Yorkshire. 

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

BACKED . BY OUR. SM PER .;AFTER SALES °SERV ICE 

ROAMER SEVEN Mk III 
S WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification it Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres. 
Push -pull output for room tilling volume from rich tone.. heavy duty "Celestlon" speaker. Air spaced 

ganged tuning condenser. Ferrite rod aerial for M B L waves and telescopic aerial for S Waves. 
Real leather look case with silt trim and shoulder and hand straps. Size x 7 x 41n. approx. 

The perfect portable and the Ideal car radio, Uses PP7 battery (Ivallable anywhere.) 
Total cost of parts now only £5. 1 9.6 Parts Price List and easy build plans 3i- 

P. & P. 

5,6 

SIX 
DY 

New TRANSONA 
FIVE "Home, Light /LEA., 

Lur. all at good volume". 
G. P. Durham. 

7 stages -5 'store and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Hand. incorpor- 
ates Ferrite rod aerial, tuning con- 
denser, volume control, new type tine 
tone super dynamic 211n. speaker etc. 
Attractive case. Size 64 x 41 x liin. 

with red speaker grille. (Uses 1289 battery available anywhere.) 
Total cost of all 
parts now only 42/6 P. & P. Parts Price List and easy build 

3'S. plans 21 -. 

TRANSONA SIX 
8 stages -6 transistors and 2 

diodes 

This is a top performance receiver 
covering full Medium and Long 
Waves and Trawler Band. Hieh -grade 
approx. din. speaker makes listening 
a plraout'e. Ferrite rod aerial, 
Many stations listed In one evening 
Including Luxembourg loud and clear. 
Attractive case in grey with red grille. 
Size 6t x 41 x lain. (Uses PP4 battery 
available anywhere.; 

Total cost of all 59/6 P. & P' 
parts now only 3,6. 
Ports Price List and easy build plans 2i -. 

SUPER SEVEN 
9 stages -7 transistors and 2 
diodes 

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

reception. Special circuit incorporating 211.F. Stages. push -pull output. 
3ín. speaker (will drive large speaker). Size 71 x 51 x lila. (Uses 9v 
battery, available asvwhere.) 
Total cost of all £3. 13.1 9.6 P. & P. Parts Price List and easy 
parts now only 3,6 build plans 21-. 

IAll components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts 
or available separately at fixed prices stated. 
Overseas post 10/ -. 

" amazed at volume and 
performance ... has really corne 
up to my expectations.' 
S. G. Stockton -on -Tees. 

8 stages -6 transistors 
and 2 diodes 

Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre -tagged cir- 
cuit board, 31n, heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser, wave change slide 
switch, sensitive Bin. ferrite 
rod aerial. Push -pull output. 

Wonderful reception of B.P.C. Home and Light, 208 and 
many Continental stations. liar:dsome leather -look pocket 
size case, only 81 x 31 x 111n. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. L P. 

easy build clans 21- parts now only 31- 

POCKET FIVE 
7 stages -5 transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
tenture usually mound in 
only the most expensive 
radlos.On testHome, Light. 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensl- 
tl ve Ferrite Rod Aerial and 
fine tone Lilo. moving coil speaker, built Into 
black case with red speaker grills. Size 94 z 11 z 
1289 battery available anywhere). 
Parts Price List and easy build plans I l6. 
Total cost of all 
parts now only 42/6 P. & P. 31 -. 

attractive 
Ain. (Uses 

ROAMER SIX NEW!! 
NOW WITH PHILLO MICRO -ALLOY R.F. TRANSISTORS 

6 WAVEBAND f ! 

8 stages -6 transistors 
and 2 diodes 

Listen to stations half a 
world away with this 6 
waveband portable. Tune- 
able on Medium and Long 
waves, Trawler band and 
two Short Waves. Sensitive 
ferrite rod aerial and tele- 
scopic aerial for short. 
waves. Top grade transis- 
tors, 3 -inch speaker, 
handsome case with gilt 
fittings. Size 71 x 51 x llin. 
Carrying strap 2/6 extra. 

* EXTRA BAND FOR EASIER TUNING OF LUX, ETC. 

Parts Price List and Total cost of all £3.19.6 P. & P. 

easy build plans 2r- parts now only 2i- 

RADIO EXCHANGE CO. 
61, HIGH. STREET, BEDFORD. Phone: 2367 

Callers side entrance 
Barratts Shoe Shop 
Open 9 -5 p.m. 
Sets. 10 -12.30 p.m. 
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ó011TICS 
WIRECOMP'S BARGAIN STORE 

48 Tottenham Court Road, London, W.I 
Thousands of bargains: Transistor Radios- Record Players 
-Tape Recorders -Radiograms -Rock Bottons Prices 

FAMOUS MAKE TRANSISTOR RADIO 
THE "STELLA" 
7 transistor portable radio. Long, 
Med. and Short wavebands. Fitted 
tone switch and sockets for per- 
sonal earphone and external 
aerial; chrome telescopic aerial. 
Uses four 1.5 v. torch belts. 
Plastic cabinet in belge and red. 
size 4 x 7 x 111n, Excellent tone, 
3ín. p.m. speaker. Comp. with shoulder strap ext andernal aerial. 
Full guarantee. List price 17 gns. `9,19. p, & P. S/- WIRECOMP'S PRICE 

NEW SUPER MINIATURE POCKET RADIOS 
THE SINCLAIR MICRO -6. Self- contained pocket radio. Size 
only 1'/, x lal,o x tin. Complete with earphone and detailed con- 
struction data. Can be built for only 59/6 Mercury cell 1/11 extra (2 required). 
THE SINCLAIR SLIMLINE. The new 2- transistor pocket radio 
size only 21 x 11 x ;fin. Micro alloy transistorised and printed 
circuit. All components available separately. Easy to 49/6 assemble. Can be built for 

INTERNATIONAL BRAND TAPE 
1IYLAR BASE Fully Guaranteed 
31ín. Triple play, 100ft. 15 /- ACETATE BASE 
41n. Triple play, 900ft. 17/6 3ín.- 150ft. 3/6 
5in. Double play. 1,200ft. 15/- 3in.- 225ft. 4/11 
5in. Triple play, 1,800ft. 35/- 3ín. -;aloft. 7/6 
5 /in. Double play. 1,800ft. 22/6 51n. Long play, 900ft. 10 /- 
Silo. Triple play, 2,400ft. 45/- 51ín. Long play. 1.200ft. 12 /6 
71n. Stand play, 1,200ft. 12/6 lin. Long play. 1,800ft. 15 /- 
71n. Long play. 1,800ft. 19/6 P.V.C. BASE 
71n. Double play, 2.400ít, 25/- 5in. Standard play, 600ft. 8/6 
71n. Triple play, 3.600ft. 58 /6 511n. Stand, play, 840ft. 1116 

P. & P. 1/- extra per reel, 4 reels and over Post Free 

PAMPHONIC 3001 INTEGRATED STEREO AMP 
New. unused and fully guaranteed. Brief spec.: 7 watts per 
channel; freq. response 90 c/s to 20 Kc /s; sep. inputs for crystal and 
magnetic pick -ups, radio and tape; 15 ohms out.; sockets for tape 
recording; Volume, bass, treble and balance controls. For A.C. 
mains 100/250 V. In free standing housing, size 13 x 10 x 44in. 
Makers lest price £38.10.0. 
WIRECOMP'S PRICE 23 GNS. Carr. and Pack 10/6 

PAMPHONIC 1002A CONTROL UNIT 
Inputs for pick -up, radio, tape and microphone. Controls for 
volume, bass, treble, filter and selector. Fitted with 2 -ECC40 
valves. 
WIRECOMP'S PRICE 14.19.6 Carr. and Pack 2/6 

PAMPHONIC 1002B CONTROL UNIT /PREAMP 
An individual push- button correction network is provided for 
every important recording characteristic with separate inputs 
for radio, tape and mic. Max. output is 1 volt. Unpowered. Vol- 
ume. bass, treble and filter controls provided. 1 -EF86 and 2 -ECC81 
valves fitted. Size 10 x 4 x 51n. Brand new and boxed. 
Makers list price £5.4.0. 
WIRECOMP'S PRICE ¿6.19.6 Carr. and Pack 2/6 

PAMPHONIC 2001A PRE -AMPLIFIER 
Sensitivity from 3 to 120 mV. for I V. out. Fitted with 2 -ECC40 
valves. Inputs for radio, tape, pick -up and mic. with pre -set level 
controls. Bass, treble, filter and selector controls fitted. Un- 
powered. Size 10 x 4 x 4m, 
WIRECOMP'S PRICE 15.19.6 Carr. and Pack 3/6 

PAMPHONIC 732A SWITCHED RADIO TUNER 
Gives instant pre -selection of 3 medium wave stations and 1 long 
wave station (easily adjustable to your local frequencies). Self 
powered. For use on 200 /250 V. A.C. 3 valves. Fitted with tone and 
volume controls for use in conjunction with a power amplifier. 
In metal case, size 16 x 7 x 31ín. 
WIRECOMP'S PRICE ES.19.6 Carr, and Pack 7/6 

323 EDGWARE RD., LONDON, W.2. AMeassador 
7115 

All branches open all day Saturday Early closing Thursday 
378 HARROW RD., LONDON, W.9. CUN3ingham 

530 
Mail Orders to the above address for prompt service 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 27th April, 1963. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. PII) 
34a Hereford Road, London. W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CHID 
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FREE 
IN NEXT MONTH'S 

PRACTICAL 
WIRELESS 

Also in next month's issue 

MODIFYING THE PCR2 
How to improve the performance of these 
readily -obtained war surplus receivers 
by adding Noise Limiter, B.F.O., Product 
Detector, Tuning Indicator and voltage 
regulated built -in Power Supply. 

2- TRANSISTOR RECEIVER FOR BEGINNERS 
For M.W. and L.W. reception. Uses 
ferrite rod aerial, with provision for 
external aerial. May be used with loud- 
speaker in good signal areas. 

AUTOMATIC CONTROL SYSTEM FOR HAMS 
Fully automatic changeover system from 
send to receive with only 2 relays. "Press - 
to- talk" switch for listening through 
between words and on telephony. 
Adjustable time delay from a few millisecs 
to I second. 

DOUBLE -SIDED 

BLUEPRINT 
TO BUILD 

ELECTRONIC 
HAWAIIAN 

GUITAR 
Includes complete constructional details 
for: - 
(a) Wooden guitar body, with home- 
made pick -up head. 

(b) Preamplifier /control unit, built on 
2in. square of Veroboard, using 3 
transistors and incorporating gain, 
tone and rhythm controls. 

ORDER FROM YOUR NEWSAGENT 

TODAY! 

To 

(Name of Newsagent) 

Please send /reserve the June issue of Practical 
Wireless, on sale May 6th, and continue until 
further notice. 

NAME 

ADDRESS 

JUNE ISSUE on sale May 6th 
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PART FOUR 

CABINET A ND CiIASSISTECHNIQUES 

THERE is nothing more demoralising to the 
enthusiast who, after hours of loving labour, 
produces a piece of equipment and proudly 

announces " I built it myself ", than to receive the 
reply, " yes, it looks like it!". 

It is probably true to say that the most neglected 
part of the whole constructional operation is the 
final finishing off of the cabinet and front panel, 
and it is with these stages that this part of the 
series is concerned. 

The Cabinet 
The three most generally used methods of 

cabinet finishing are painting, covering with Rexine 
or a similar material, and varnishing. The varnish- 
ing of wood has already been dealt with in P.W.', 
so we shall deal only with painting and covering. 

For a really professional looking job, there is 
nothing to beat the use of Rexine or imitation 
leather for radios, tape recorders, etc. Additionally, 
these materials are a perfect way of camouflaging 
inadequate carpentry such as gaping holes and 
badly overlapping sides! 

When sticking Rexine to wood, use a glue such 
as Copydex, which is semi translucent when dry 
and will not show up if splashed on the outside of 
the covering by accident. On metal, use an impact 
adhesive. 

Painting should generally be used only on test 
equipment and front panels. Two paints which give 
special finishes are worth a mention. The first is 
the range of Hammer Finish paints, produced by 
Finnigan Speciality Paints, of Mickley Square, 
&ocksfield, Northumberland. 

These paints have a resin base, which is mixed 
with a suspended spray of polarised aluminium 
particles and blended to include silicon. As a result 
of the polarised particles, the paint dries com- 
pletely opaque, even when only the thinnest of 
coats is applied to a base which is a totally different 
colour to the actual paint. 

The "depth " of hammer, due to the unusual 
blend of paint, is quite astonishing. In the case of 
the thin coat mentioned above, a visual illusion of 
depth to hin. is general. The silicon additive 

Cabinet Care, by M. A. Quales, August, 1964. 

BY F. L. THURSTON 

results in a good hard wearing glossy finish, par- 
ticularly if baking is used. 

The manufacturers claim that perfect finishes 
can be obtained using brush application. This may 
be so in the case of an expert, but my own 
experience suggests that a spray gun should be 
used, in which case really good results are 
obtained. 

The second special type of paint worth mention- 
ing is the well known PANL black crackle paint, 
produced by The Bruce Miller Co. Ltd., 249 
Coastal Chambers, Buckingham Palace Road, 
London, S.W.1. When dry, this paint gives a deep 
black glossy crackle, just like you see on a good 
camera or piece of optical equipment, or on a piece 
of first -class ex. govt. electronic gear. 

Formerly, this paint had to be dried in a gas 
oven in order to obtain the required crackle, but 
within the last year the blend has been modified 
and the paint is now air drying. Good results can 
be obtained even when the paint is applied with a 
brush. If the painted panel or cabinet is dried in a 
gas oven. a particularly good and hard wearing 
finish results. This, of course, should only be done 
in the case of metal equipment. 

Both of the above types of paint can be laid on 
without an undercoat, but as with all paints, better 
results are obtained with an undercoat. Also, if 
painting on to a metal base, the wearing qualities 
can be considerably enhanced by stoving. 

This applies with nearly all paints, but it is 
advisable to experiment on a piece of scrap before 
going on to the prototype job, to check the suita- 
bility of the particular paint for the process and 
to find the best temperature. 

Particularly attractive results are obtained if 
equipment is given either a two tone or two colour 
finish. Greys and greens are particularly suitable. 

Front Panels 

The advice for painting or covering cabinets 
also applies for front panels. A most important 
point, paint will take very well if applied directly 
to aluminium. This is because aluminium oxodises 
almost as soon as it comes into contact with the 
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STAR SR 40 
COMMUNICATION RECEIVER 

4 Bands 550 Kcla -30 Mele. 'S' 
Meter -B FO -A N L-B a n d s p r e a d 
Tuning - Built In speaker. 2001 
250V A.C. Brand New. 
IN tins. Carriage 10 / -. 

IS.A.E. FOR DETAILS OF I 
ALL EQUIPME .rT 

LAFAYETTE HA 63 

COMMUNICATION 
RECEIVER 

7 valves + Rectifier. 4 Bands 
650 Kc /s-Si Mc /s. 'S' Meter - 
BFO- ANL- Bandslread Tuning 
2001250v A.C. Brand New. 
24 tins. darr. paid. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYZER 

2 pF, 2,100 mFd. 2 ohms, 200 megohms. 
Also, checks impedance. Turns ratio, 
Insulation 201/250v. A.C. Brand New 
£15. carr. 7/6. 

I 

MAIN LONDON AGENTS FOR I 
CODAR EQUIPMENT 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 
Sine: 2.c.p.s. to 20u /Cc's on 4 bands. 
Square: 20 c.p.s. to 25 Kc /s. Output 

imp. 500 
ohms. 2000 1 

240 V. A.C. 
Brand new Guaran- 
teed. £15. 
Carr. 710. 

RKI40 STEREO TAPE DECKS 
WITH' BUILT-IN PREAMPLIFIER 
i Transistors. 4 Valves. Will record or 
playback 1 Track Stereo or Mono at 7i 
or 31 IYS, lin, spool size. Twin meter 
level Indicators, 4 inputs. Output 500 
MW. 40- 18,000 CPS., response. Size 15 x 
10 x 0á1n., 200/250 volt A.C. operation. 
Brand New 42 tins. P. P. 15/ -. 

LAFAIETTE HE-34 
RECEIVERS. 9 valves. 
550 Kols -30 Mc/s. Semi Kit 
form. 25 Gns. Ready built 
33 tins- Bath cary. paid. 

LAFAYETTE TE -20A R.F. 
SIGNAL GENERATOR 

120 KcIs -390 Mc /s on b ranges 
Variable R.F. and A.F. outputs 
Large clear scale. Size 71 x 101 x 
44 m. 200/250v. A.C. Operation. 
Brand New £12.19.6. Carr. 5/ -. 

MODEL ZQM TRANSISTOR CHECKER 
It has the fullest capacity for checking on 
A. B and lco. Equally adaptable for check- 
ing diodes. etc. Spec.: A: 0.7-0.9967. B: 
5 -200. loo: 0-50 mlcroamps, 0-6 DA. Resist- 
ance for diode 2000 -1 

MEG. 
Supplied 

leads. 26.19.8. 
instructions. . 2/6. 

battery and 

CLEAR PLASTIC PANEL METERS 
Pint grade quality. Moving Coll panel meters, 
available ex- stock. B.A.R. for Illustrated leaflet. 
Miscounts for quantity. Available as lolluwe. 
Type MR, 381'. 1 21,221n. square trouts. 
Sena .. 22 /8 16V. DC 
10mA .. ,. 22/6 20V. 11V 

50mA .. ., 22/0 LCV. I40 

100mÁ .. 22/6 110V. DC 
150ruA .. 22/6 150V. DC 

300V. DO 
600V. DC 
700V. DC 
15V. DC 
50V. AC 
150V. AC 
3002, AC 

Transistor 4- channel 
Microphone Mixer 

49/8 

Nullard 
0281 
Two 
for 
5l- 

VARIABLE VOLTAGE TRANSFORMERS 
Brand New Guaranteed. Fully Shrouded. 
Input 2311v. 50/60 cis output 0-23v. 
1 Amp 24.10.0. t Amp 24.10.0. 
2.5 Amp 25.17.8. 10 Amp £16.10.0. 
5 Amp 29.10.0. 12 Amp 218.15.0. 
2 5 Amp Portable 20 Amp 232.10.0. 
Metal Case with Meter Fuses etc. 29.17.8. 

50 A ,. 

100µA .. 
q00µÁ ,. 

12/8 ^OUtaA ., 22/0 

27/8 50OAA .. 22/6 
500µA - 

m 
25 /- 730mA .. YY /6 

90- 0.5504A 28/4 1 -0.1mÁ .. 22/e 
100 -0. 100,tÁ . 27/8 IA. 1112 .. 22/6 
500- 0.50uµ1 .. 22/6 '24. DC ,. 29/6 
laA . 22/0 5A. DC .. 22/6 500V. AC YY /ö 
graA .. 22/0 3V. DC 22/0 "0" Mater l md 

- 

29 /b 
COOT 48'1 HA. Larger sises available -mud for Mets. 

ILLUMINATED "2" METER. 1.í101u. square iront. Cal. Is 8 units. OV. lamp. 
9918. P.r. D -. Ditto 2 5 lulu. square 50/0. l'.P. L - 

,. 22/8 
.. 22/6 
.- 22/8 
.. 22/6 
., g2/e 
.. 22/8 
.. 22/6 
.. 22/6 

22/6 
2218 

.. 22/8 
.. 2218 

ARMY FIELD 
TELEPHONES TYPE F 
Generator Bell Ringing, 2 Line Connec- 
tion. With Wood Carrying Case. Fitted 
Batteries. Supplied Fully Tested 
£4.19.6. Pair Carr. 6 / , 
LAFAYETTE 
HI -FI STEREO 
HEADPHONES 

16 a -25 -15.000 Cycles. Air Cushioned Headband 
with cables and overload Junction Box. Brand 
New Guaranteed. 82/8. P. & P. 2/6. 

AMERICAN TAPE 
First grade quai. ty Aplerican 
tapas. rand new and guaran- 
teed. *Discounts for quantities. 

r. 200ft. L.P. mylar 4l- 
n. 600ft. T.P. mylar 10 /- 

. 600ft. std plastic 816 
51h. 900ft. L.P. aoetate 10/- 
51(1. 1200fí. D.P, mylar 15,- 
5 1n, 1200ít. L.P. a2etate 12/8 
6 1n. 1800i't. D.P. mylar 0210 
7 n. 1200ft. std. mylar 12/8 
71n. 1800ft. L.P. aceta'.e 15 /- 
7in. 1800ft. L.P. mylar 20/- 
711. 2400ft. D.P. mylar 25 /- 
Postage 2/ -. Over l'3 post paid. 

RECORDING HEADS 
Reuter: I track, set of 2 1918 
Miniflux: I track, set of 3, 29/9 
Bradmatic: I track, set of 2 99/8 

Post Extra 

CLASS D WAVEMETER 
No.1 11k. 11. Crystal controlled 
covering 1.9 -8 Mc /s on 2 bands. 
6V. D.C. operation. Supplied 
brand new with handbook, 
headset and case, 59/8. carr. 5/ -. 

MULTIMETERS 
Brand New -Fu' IS, Guaranteed, Lowest 
ever prices. Supplied with leads, batteries 
and instructions. 

MODEL NH -201 
á0,u00 o.p.v. 
01.25/1/10/50/250 /500/ 
1,00.V. D.C. 
0/10/o0/250/500V. A.C. 
0 /000A /10/250mA 
4,,K /1500K /5 Meg 0 
99 /6. P.P. 2/0. 

MODL 
20.000 op.v.E-H2 
O/.8/6/30/120I600/1.200/ 
3,000000/6,000000V. D.C. 
0/8/30/120/600/1 200V. 
A.C. 
0/6rµA/6/60/600mA 
8/6K/630K/e Meg/0b 
Meg ft 
5pF- 2rnFd 
55.19.6. P.P. 2/6. ^ M 

MODEL AR-620 
20 000 o.p.v. 
0/10/50/250 /500 1,000V. 
A.C. and D.C. 
01600µµA /10/250mA 
0/10K,10OK /1 Meg 0 
250pF- .02mFd 
0-500 Henrys 
92/8. P.P. 2/6. 
MODEL PT-3.1 
1,000 o.p.v. 
0 /10/50 /250/1,000V. AC 
and DC. 
0/1 /100/500mA DC. 
0 /100K 0 
39/8. P.P. 1 /6. 

TS -76 20,000 O.P.V. PUSH 
BUTTON MULTI- TESTER 
Large clear plastic scale, simple operation. D.C. 
volts up to 1,000v. A.C. volts up to 1.200v. Resi- 
stance up to 10 megohm. Current up to 250m5. 
Decibels, 20 to + 36dB. Size bin. x 45Itein. x 2tla 
Complete with leads, batteries and instructions. 
ONLY 25.5.0. P. & P. 2/ -. 

OTYPE 
13 DOUBLE BEAM 

Per lect order. 227.10.0. Carr. 20/ -. 

210DEL Nll-49U 
10,000 o.p.v. 
0/.3/3/30/120/300/600/ 
'1,200V. DC. 
0112/80/120/300/1,200V. 
AC. 

//1 11 A/30/300mA DC 
0/2K/200K/2 Meg 0 
100pF- 2rh5'd 
79/8. P.P. 2/6. 

MODEL g50J 
2,000 o.p.v. 
0/10/50/500/2,500V. DC 
0/10150500/2,500V. AC 
0/2 Mer 0 

W o+36dB 
49/6. P.P. 2/6. 

MODEL I'l'l -2 
20,030 o.p.v. 
0/5/25/250/500/2,500V 

0/10/50/500/1,000V, AC 
0/500A/25/251mA DC 
0 /60K /6 Meg 0 
01 -.3mFd 

82/6. P.P. 2/6. 

MARCONI TFI44G /4 STD 
SIGNAL GENERATORS 
85 Ke /s -25 Mc /s. Perfect order. 
£25. Carr.30 /-. 
SILICON RECTIFIERS 
250 P.1. V. 750mA 
200 P.1. V. 6 amp 
1.000 P.1.V. 000mÁ 
WO P.I.V. LOOmA 
400 P.I.V. 3 amp 
900 P.I.V. 100mÁ 
150 P.1. V. 165mA 
70 P.1.V. 1 amp 
95 P.I.V. 3 amp 

Post extra 

3/- 
5/6 
7/6 

76 
3/6 
1/- 

5/6 

MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/6 each. Carr. 
10/- Battery 8/8 extra. 
BEST BUY! 
Send L- Y.O. for full catalogue 
and lists. 
Open y a.m. to 6 p.m. Every. day 
Monday to Saturday. Trade 
supplied. 

m- (RADIO) LIMITED 
Phone: GERRARD 8204/91'55 
Cables: SMITHEX LESÓUARE 

--1-34 LISLE STREET, LONDON, W.C.2 
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liai i i i i i i o i i i a lai i oo i i i a i i i\ 
UNUSUAL \ 

SINGLE SPEAKER 

SYSTEM 

A 

CONCRETE 

\ COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good Bin. 
or loin. unit has at- 
tracted much interest 
and admiration 
because of its clean 
open sound. 
Complete kits o 
wooden fixtures are 
available including 
absorbent wadding 
and diffusing cone. 

8' unit -Super 8 /RS /DD £6.14.2 including k Price £3.15.0 for 8' model. Recommended 

purchase tax. 

Price £4.18.0 for IO' model. Recommended 
10" units -Super 10 /RS /DD E10.18.8; Golden 
10 /RS /DD £7. (7.5; I O "Bronze ¡ RS/ DD £4.12.9. 

Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 
and 17/6. 

Descriptive leaflet free on request from: 

g/ ' 7 
%1 a. Sfm. 

\ 
WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE 
Grams: Wharfdel Bradford 

Phone: Idle 1235/6 

May, 1965 

RETURN -OF -POST 
ON CASH OR C.O.D. ORDERS 

MARTIN FM TUNER KIT 
Fully transistorised, unit construction, front end and I.F. 
Amplifier supplied all ready built and tested. Illustrated leaflet 
available. 512.17.6. Deposit 52.11.6 and 12 monthly payments 
of 18/11. rota. credit price £13.18.6. 

MARTIN AUDIO KITS 
1-1186 quality, easy to assemble HI -FL Units. Fully Transistorised 
Mr mono and stereo /working. All units are assembled and tested 
and the contructor has only to link together units chosen for 
any particular in tailation. The following mono units available. 
Unit 1 Input selector 47/6. 
Unit 2 Pre- amplifer with volume control 37/6. 
Unit 3 Mixer Unit 79/6. 
Unit 4 Pre-amplifier with tone and volume controls 62/6. 
Unit 5 Main Amplifier 10 watt. 3 ohm output 25.12.6. 
Unit 7 Main Amplifier 10 watt, 15 ohm output 26.12.6. 
Unit 6 Power unit for unit 5 52,/8 
Unit 8 Power Unit for unit 7 55/ -, 
Unit 9A Special pre-ampli fier for low output Pick -ups 55 / -, 
Units 1. 2. 3 and 4 are available for stereo working at twice the 
prices shown. Smart plastic escutcheons are available for all 
combinations of units. Full details in the Martin Illustrated 
Leaflet, available free. H.P. Terms available on any combination 
of units. 

SPECIAL OFFER ! ! STEREO CARTRIDGES 
RONETTF, 103 Stereo /Mono Catridge. Complete with fixing 
bracket and styli. List 5914. OUR PRICE 23/6. Post free. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE E(/ULPMENT, AMPLIFIERS. 
Any will be .sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mollard 510. 
Mullard 3-3, Mollard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Mallard Mixer. Fully detailed list on any of these sent upon 
request. 
Instruction Manual: All Mollard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5 Post Free. 

LATEST TEST METERS 
Cash Price Deposit 

AVO Model 8 Mark III .. £24, 0. 0 24.16. 0 
AVO Model 7 Mark n ,. , £22. 5. 0 £4. 8. 0 
AVO Mnitiminor Mark 4 .. 89.10. 0 £1.18. 0 
T JI K TP10 ,. £4. 7. 6 61. 7. 6 
T M K TP58 £6.11. 6 £1.11. 6 
T M K 500 .. £9.17. 6 11.17. 6 
TAYLOR Model 127A ., 110.10. 0 £2. 2. 0 

GRAMOPHONE EQUIPMENT 

Credit terns Total 
Monthly Credit 
Payments Price 
12 of 9512 225.18. 0 
12 of 3219 £24. L 0 
12 of 14/4 £10.10. 0 

3 of 28/4 £4.17, 6 
6 of 19/2 £7. 6. 6 

12 of 15!- 210.17. 6 

12 of 15/8 811.10. 0 

ALL LATEST MODELS. ALL POST FREE Credit terme 
Monthly 

RECORD CHANGERS Cash Price Deposit Payments 
GARRARD AUTOSLIM (Mono 

PU fixed head) 26.10. 0 21. 6. 0 6 of 201- V. 5. 0 

GARRARD ADTOSLIM De- 
Luce ATO (Mono PU) £1L 9, 0 £2 6. 0 12 of 16111 812, 9. 0 

GARRARD AUTOSLIM ATO 
(Stereo /Mono PC) £12. 5. 4 £2, 9. 4 12 of 18 /- £13. 5. 0 

GARRARD AT5 LM (8000 LM) 
Low mass pick -up arm (9TA 
Stereo/Mono PU) £12.15. 0 £2.15. 0 12 of 18 /4 £18.15. 0 

GARRARD AT5 (Mono P 
plug -in head).. .. .. £10. 8. 2 £2. 4. 2 12 of 15/4 

B.S,R, 0A15 (TCS Mono PU).. £8.19. 6 £1.14. 8 6 of 201 - 
B.S.R. 17A15 (TOSS Stereo /LP/ 

781 £7. 19.6 £1.19. 6 6 of 22/8 £0.14, O 

See our Gramophone List for detail.. of single Record Players and Transcription 
Units. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mollard 
circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * Log /Log, 50k. 
250k, 1 meg., 2 meg. * Lin /Lin 250k. 1 meg., 2 meg. All 10/6 each. 
Postage extra. 

OUTPUT TRANSFORMERS 
GILSON: W0696A, W0696ß, 60/6, post 2/6. W0892. 75 / -, Post 2/9. 
W0767, 32/6, Post 1/6. W01796, 66/ -, Post 2/6. W1796A. 66/ -, Post 2/6. 
W01932, 92/6, post 3/ -. 
PARTRIDGE: P3667, 75/ -, Post 2/9. P4131, 75/ -, post 2/9. 
PAR %OEKO: P2629, 52/3; P2642, 49/9: P2643. 52/3. All plus post 2/9. 
P2641. 32/3, post 2/ -: P2928, 17/8, Post 2/ -; P2932. 45/3, post 2/6. 

MAINS TRANSFORMERS 
C:II.ON: W0741A, 75/ -, post 4/ -: W0839. 58/8, post 2/9; W01328, 
89/6, post 3/6; W01288, 69/6, post 3/6; W01566. 96/ -, post 4/6; W01341. 
Choke, 431 -, post 2/ -. 
PAIL MEKO: P2631, 38/9, Post 2/9; P2630. 60 /-, Post 3/3; P2644, 
84/ -, post 4/ -; P2930, 45/3, post 3/ -; P2631, 62/6, Post 3/3. 

Total 
Credit 
Price 

££7.14, 11.8.2 
6 

WATTS RADIO (Crderl LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone 4S ea bridge 47356 

Please note: Postal business only from this address 
Callers welcome by appointment 
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air, and the thin layer of surface oxbdisation acts 
as a barrier which prevents the paint from reach- 
ing the aluminium. It is this same barrier which 
makes normal soldering or welding of aluminium 
impossible. Paint applied directly to aluminium 
will peel off very easily. 

To overcome this difficulty, the aluminium 
should be roughened slightly (mechanically, 
electrochemically or chemically) prior to painting, 
and a special primer paint should be used. 

Roughening the Surface 

The most satisfactory way of roughening, or 
etching, the metal, is by chemical means. Four 
possible methods are worthy of mention. (1) A 
caustic soda solution is made up to a strength of 
between 5 and 15% concentration and heated to 
between about 120 and 160 °F. Great care should 
be taken when mixing the solution that no splash- 
ing takes place. The mix should be kept well away 
from the eyes, clothes and children. When ready, 
pour into a Pyrex dish or photographic developing 
dish. and immerse the aluminium in it. 

The degree of etch will be clearly visible to the 
operator while the panel is immersed. The etched 
finish that results from the treatment is itself very 
attractive and is often used as a decorative finish 
on commercial components and articles, the 
pattern obtained depending on a number of 
factors, including time of immersion, and the tem- 
perature and strength of the mix. 

When ready, remove the panel from the tank, 
using a pair of tongs, and wash under the running 
water. After drying. do not touch the treated sur- 
face with bare hands. 

It may be found that. after removing the panel 
from the mix, areas of black smut are evident on 
the surface of the panel. This shows that the panel 
is an aluminium alloy containing copper, and 
should also be immersed in a solution containing 
5% of nitric acid and 5 o, hydrofluoric acid, 
removed from the bath and washed again. 

(2) This involves etching in a solution of 10% 
sodium carbonate instead of caustic soda. Both of 
the above methods give a finish that is decorative 
and useful in their own rights. 

13) This method is most recommended. Mix a 
solution containing 5% of anhydrous Sodium 
Carbonate and 1% of Sodium Chromate. 
Bring the solution to a temperature of between 
90 and 100 °C. i.e., near boiling point. 
immerse the aluminium in the hot mix for between 
3 and 10 minutes. On removing the aluminium 
from the mix, it should be seen to be covered with 
a uniform velvety film, which may vary in colour, 
depending on the composition of the alloy, from 
light grey to near black. Finally, the treated plate 
should be washed off in boiling water. Note that 
the aluminium should be free from grease before 
starting the treatment. 

All of the chemicals involved should be well 
stoppered up in glass containers when not in use, 
and must on no account be allowed to come into 
contact with the eyes, clothing or children. When 
working with chemicals, always do so in a room 
that is well ventilated or in the open. 

An alternative (though inferior) to the above 

methods, is scouring with steel wool or emery 
paper. 

The best priming paints for use on aluminium 
and its alloys are the zinc chromate types, but 
either red oxide or red or white lead primers will 
prove satisfactory. 

Labelling 
Wording on the front panel will generally be 

done with transfers, and the only point that needs 
mentioning here is that the wording should be 
painted over with a coat of clear mat varnish to 
improve the damage resistance qualities of the 
finished job. 

A far more permanent method of labelling a 
panel is with tool stamps: they consist of a short 
steel bar with a raised number or letter formed in 
one end. They are struck with a hammer to form 
an indentation of the character. The metal 
removed from the indentation should be removed 
with a fine file. 

Marking should be carried out before painting. 
If the panel is subsequently baked or is not painted 
at all, a good way to emphasise the markings is to 
apply a smear of paint, in a contrasting colour to 
the rest of the panel, over the general area that 
has been marked. and then immediately wipe it off 
again with a rag made damp in thinnerS. All of the 
newly laid on paint will be removed except that 
which is out of reach of the rag in the indentations. 

Alternatively, or on panels that have not been 
baked. a similar process can be used employing 
soft coloured wax pencils, rubbing well into the 
indentations. and removing the surplus with a 
clean, soft rag. 

Readers who have access to photographic equip- 
ment may find the following method of marking 
panels with monograms, etc., of particular interest: 
The panel may first be anodised. The process is not 
difficult. but it is hardly worthwhile for a single 
job in which case the local electro- plating works 
can do it. Alternatively a priming coat of white 
cellulose should be laid on the panel, preferably 
by spray gun. 

The prepared surface can now be made into a 
nhotoeraphic plate. which is equivalent to grade 3 

Bromide paner and will be developed and fixed as 
such. as follows. Obtain a small quantity of 
Johnsons Granulated Emulsion, obtainable directly 
from the manufacturers, Johnsons of Hendon Ltd., 
A 1 oz. sample tin costs 15/- and will cover about 
25 square feet when made up. 

Pour a quantity of the emulsion in a lightproof 
glass container and mix with cold water in a ratio 
of about 90:1 by weight and stir well. Leave for 
about an hour, occasionally stirring with a glass 
rod. Place the complete container and its contents 
in a bath of hot water and bring the temperature 
of the liquid emulsion to 100 °F. Strain the warm 
liquid through a double thickness of undressed lint 
into a second container which has been pre - 
warmed, and the mixture is ready for use. 

It may be applied to the treated aluminium 
panel either by spray gun or by brush, but care 
should he taken to ensure that a very even coat is 
obtained. After application the panel should be 
left flat and allowed to dry at a temperature of 
less than 100 °F in a dry room. 
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All of the above work should, of course, be 
carried out in a darkened room. An image can now 
be projected into the prepared surface, and 
meter dials. For radios, etc, the process can be 
developed and fixed in the normal way. 

A similar process can be used for making up 
used for making really professional -looking dials 
on glass, but here the glass is pre- treated as 
follows. Dissolve 1.37 grams of Crome Alum in 
100 cc of water, and then add the mix to 50 grams 
of Gelatin, with both solutions raised to a tempera- 
ture of between 130 and 160 °F. Finally, add water 
to make the solution up to 1,000 cc. The solution 
can be fixed to the glass by immersion. 

General Points on Design and Accessories 

One of the sure signs that a piece of gear is 
home -built is to see the control spindles and 
securing nuts and bolts sticking through the front 
panel. The way around this fault is to mount all 
the controls, etc., on a panel bolted directly to the 
chassis, and mount a separate front panel, nicely 
finished off, in front of this on stand -off mountings. 

If handles must be fitted to the equipment, their 
style and position deserves a certain amount of 
thought. On test equipment, which may be used 
"stacked ", with one piece of gear on top of 
another, the handles should preferably be submer- 
ged below the top of the case when not in use, and 
should, in any case, be flexible. 

A point also worth remembering is that if fixed 
handles are mounted on the front panel, and 

ON THE SHORT WAVES 

arranged so that they project out beyond the rest 
of the controls, they will give a measure of protec- 
tion to the whole panel, and glass fronted meters 
in particular. 

Small rubber feet, fitted to the base of pieces of 
test gear are very desirable, but remember that, 
like a stilleto heel, they result in quite a high 
contact pressure. and are not necessarily suitable 
for domestic gear that will be placed on top of 
furniture. Stuck on strips of rubber are to be 
preferred. 

As mentioned in part 2 control knobs, handles, 
etc., can be copied and moulded in glass fibre 
materials. It was also mentioned that a range of 
pigment colourings are available to give the resins 
a nice finish. 

With these points in mind, it is of particular 
interest that a range of metal fillers or pigments is 
available from Tiranti's, of 72 Charlotte Street, 
London W.I. The following range of colours are 
available:- Aluminium, Iron, Bronze, Copper, 
Gold /Brass, Nickel Silver and Lead. Available in 
minimum quantities of 1 lb., at which size prices 
vary between 4s. 3d. and Ils., these fillers are 
highly recommended. 

The resulting glass fibre is so metallic- looking 
that it is often very difficult to tell that it is not 
metal at all. This is made even more so by the fact 
that the finished articles react to metal polish and 
that some of the " metals " will even tarnish, just 
like the real thing. A wide range of normal, non- 
metallic pigments is also available from the same 
fi rm. 

-continued from page 36 

70ft. longwire. SSB: FY7YL 1105, HVICM, 
KP4CL, OA7G, OA7J 1350, OD5BZ 1100, 
SVOWB 1100, TG9PM 1318, VE6NX 1600, 
VE6BR, VE6AO, VE5LM 1540. VK9ZJK 1255. 
VQ8AMR 1700, VK9JK 1230. W6GVM, W6LDD 
1655, XW8AL 1300, ZEIBL 1830, ZLIAKM /MM 
1444, YN9JUL 1310, YA4A 1315, 5Z4AA 1355. 

P. Coull, New Romney, went fishing with his 
Codar CR66 and 60ft. longwire. He collected: 

14114c /s. SSB: HV1CN 1045, KV4CF 1130, 
PY2PA 1000, TF3WHI 1055. XEIAB 1330, 
KV4GR 1135. AM: OX3HM 1445. 

2 1Mc /s. AM: ET3USA 1105, VK6QL 1055, 
ZEIBK 1420, ZE7JR 1055, ZS6OF 1100, 5N2EBL 
1155. SSB: KV4CX. 

All the above averaged R5 S8 and SWL Coull 
says that at the time of writing CEO AG is still at 
it on SSB (1245- 1430). 

From Clackmannanshire J. W. Inglis got these 
with an R1155 and 66ft. longwire. 3.5Mc /s. SSB: 
OZ8KR 2340, VEIIE 2345, GD3GMH 1425, 
CN8AQ 2100, W2ZPO 0730. 14Mc /s. HBOAFM 
1515, UNIBK 1520, VE3CPA 1525, 4UIITU 1610, 
W6HX 1610, 3A2DD 0855. 

L. G. Williams (Hayes) bought a Philco 7 tran- 
sistor receiver, and attached 8ft. of lighting flex to 
the aerial. Rewards on 14Mc /s a.m. between 1400 
and 1630 included: WICDR, OKIAD, OEICEW, 
OKIAGH, UQ2KDD, W6RTR, CTIGE, OHINX, 
SM5OV, SP5ACE, W4TK, W3BIW, UAITT, 
WINB, SVIBT, WIJFJ, W2OMM, WIBNS, 
KITTY, W8ZO, W1DMN, W1ZRN, VE1IP, 

W4HDY, EP3RT. Wonder what it would do on 
the end of a three -element beam? 

C. E. Lloyd informs that Z6AP /KC4 is a 

genuine station and is located in Queen Maud 
Land, Antarctica. For those who want to know just 
where, it's 70 °S., 2 °W. 

General News 
An interesting contest this month is the Goose 

Bay OSO party. Licensed amateurs have only to 
work three members of the Goose Bay A.R.C. to 
receive a W.A.G. certificate. The contest lasts 
fifteen days, all bands, all modes. VO2 or /V02 are 
the call signs to look for if you are an SWL. 

Islands and rarieties active at the time of writing 
are Jan Meyen Island (prefix LA) where 6 or 7 are 
active. Willis Island: VK4TE is on C.W. There are 
three or four VK9'S on Christmas Island and one 
CR4 on Cane Verde Island. MP4MAH uses mainly 
SSB from Muscat and Oman. KG6IG Bonin and 
KG6IF Marcus Island are quite active. Ascension 
Island is on with the call ZD8. Also look for 
Jarvis and Palmyra Island (KP6AZ). FB8WW on 
Crozet Island, Virgin Islands (KV4), Macquarie 
Island (VK0), and VU2NRA Andaman Island. 
Then there's still Kerguelen Island FB8, New 
Amsterdam and St. Paul Island FB8, and Tokelau 
Island ZM7AE. 

Contests for April include: April 3 -4th Inter- 
national SRKB V.H.F. Contest, April 4th QRP 
Contest (low power), 10 -11th CQ. WW SSB 
Contest. April 24 -25th PACC Contest ('phone 
and C.W.). 1 -15th Goose Bay ARC. QSO Party. 
May 2nd, 144Mc /s Portable Contest. 

Deadline for this month is 27th. 
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L.K. ELECTIIONICS 
Under the personal direction of D. Miller, late C.B.S. 

The Cheapest - The Best - The Quickest Service 

SPRING SALE 
SCOOP! B.S.R. U.A. 25 Autochangers. T C. 8 Mono P.U. 

Brand new and boxed. Wired for stereo. Note OUR price 
65.10.0. P.P. 51 -. The very very. latest model. 

SCOOP! B.S.R. U.A. 14 Autochangers. T C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
[5.10.0. P.P. 51 -. Latest model. 
O SCOOP! G d Autoslim. Mono P.V. Brand new and 
boxed. Wired for stereo. Latest model. Note OUR price 
L6.0.0. P.P. 51 -. 

to SCOOP! Garrard A.T.S. Wired for stereo, inclusive of 
head and mono cartridge (A.T.S is an auto transcriptor). The 
finest changer of them all. OUR price, brand new and boxed 
L7.5.0 only. P.P. 5' -. 
AUTOCHANGERS 
Single Players 
E.M.I. Autostop, Mono _....__ L5.10.0 P.P. 416 
Garrard S.R.P. 10, Mono _.- _...._......... _....__....... _ L5.10.0 P.P. 416 
E.M.I. Separate Pick -up _._ -- L3.5.0. P.P. 316 
Transcription Units Stereo Head Mono 
Garrard 4 H.F. Stereo LI5.10.0 P.P. 5'- 
Philips A.G. 10116 Stereo _...._._.- _....._...._ L12.10.0 P.P. 5'- 
Garrard A.T.6. Stereo _...._ - L9.19.6 P.P 5/- 
Garrard 301 616.10.0 P.P. 51- 

SCOOPI Record Player Cabinets. Two -cone, de -luxe 
finish with cut -out board. These are brand new and product of 
very famous national manufacturer. OUR price (3.5.0 only 
P.P. 416. 

SCOOP! 3 -watt Gramophone Amplifier. Complete with 
Sin. Speaker, 4916. P.P. 5' -. 
The amplifier is complete, on a fabric- covered baffle board. 
Output transformer included. Tone and volume controls and 
on /off switch. Ready to switch on and play. Terrific volume. Size 
121i x 6 x 3 }in. back to front. For 200 -250v. A.C. Output 3 watts. 
WHY NOT BUILD A QUALITY RECORD PLAYER 
THE ABOVE PRICES SAVE YOU POUNDS. We give 
you free a 12ín. or loin. L.P. Record of our choice (new) 
with every Auto -changer purchased. 

SCOOP! Diodes -over 1,000,000 in stock -ideal substitute 
O.A.81 vision detector. 
Note OUR price L1,0.0 per 500. P.P. 21- (in 500 lots only). 

SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer. Brand new, boxed, guaranteed 
Reduced from 12 gns. OUR price £7.10.0. P.P. 316. Complete 
with microphone, tape, batteries and operational booklet 
Features push -pull amplifier, two motors, single switch operation, 
pause speed, wind, rewind, record, play back. Can be used in 
any position, indoor or outdoor. 

SCOOP! S valve Superhet Radio Chassis -Brand new - 
fully aligned and tested. Valve line -up 35W4, 5005, 12BA6, 
I2BEG, 12AV6. Ferrite Rod Aerial, dial, etc. 
OUA price 6 guineas oniy. P. & P. 4/6. 
FREE while stocks last, attractive Plastic Cabinet in choice of 
pastel colours and matching Speaker to every purchaser. 

SCOOP! Tune your T.V. receiver from your armchair. 
Beautiful Remote Control Units by Ekco, Ferguson. etc. 
In manufacturers sealed carton, original cost 3 -4 guineas. OUR 
price LI.I.O only, P.P. 2,6. A thousand and one uses for this 
splendid equipment. Limited stocks only. 

SCOOP! Radio Cabinets -attractive pastel colours 
(plastic). Approx. size 6 x 4 x I in. OUR price 7,6 only. Limited 
stocks only. 

SCOOP! For 1 guinea only, P.P. 2'6. Wavox Capacity 
Aerial. The only aerial with additional short wave feed for 
hypersensitive reception on short and ultra -short waves with the 
Wavox A.1 performance on medium and long waves. 

Fantastic reductions 
for one month only 

N...-MN11N eleN 
THE SIOUX 60 WATT 

MULTIPURPOSE 
AMPLIFIER 

Ideal for Guitar, Bass or Lead, 
Organ, Vocal Group 

Public Address ONLY 

39cNSa 
PACKING & 
CARR. 
EXTRA 

Incorporating Ten High Duty Speakers in two columns of five 
designed to handle efficiently the full output of Amplifier at 
frequencies down to 25 c.p.s. Heavily made Cabinet in two - 
cone Vynair. For 200 -250 v. to 50 c.o.s. A.C. Mains operation. 
Four jack socket inputs and two independent volume controls 
for simultaneous connection of up to four instrument pick-ups 
or microphones. Level frequency response throughout the 
Audible Range. OUR INCLUSIVE PRICE FOR AMPLIFIER 
MIKE, STAND, SPEAKERS, LEADS, ETC. ONLY 39 Gns. 
(REGRET NO H.P.) 
Now used by Leading Groups and Guitarists throughout 
the country. By request we will supply all units separately, 
Cabinet 10 guineas. P.P. 1016. Amplifier 20 guineas, P.P. 516. 
Speakers (pair) 7 guineas, P.P. 516. All leads supplied where 
applicable -complete assembly time under 30 minutes. 
Sioux Junior Mk. I1, IS watts, as above but incorporating one 
12 in. speaker. 615.15.0, P.P. 1016. 

SCOOP! Cartridges -Ceramic Diamond Stylii- 
Stereo-by Atoll. Limited number only at one quarter of 
original price -151- only. P P. 1' -. While stocks last. 

TRANSISTOR SECTION 
SCOOP! A first -class 2 wave -band 8 transistor superhet 

chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. Note 
OUR price only L6.0,0, P. & P. 216. Suitable speaker 1016, P. & P. 
116. A few cabinets can be supplied at 2216 each. P. & P. 2' -. 
OUR price for the package deal 17.4.0 only, plus 3'6 P. & P. 
Ideal for Caroline. 
S.A.E. enquiries please. Our Complete Lists I'- only - 
credited against your order. 

IF NOT ADVERTISED IT IS STILL IN STOCK 

L.K....ELEÇT.RON ICS(Vi'ctoria) LTD. * 7-17 GILLINGHAM' ROW, -WILTON. ROAD, LONDON, S.W.1 .k 
All tprrespoédenee to Number 7 

www.americanradiohistory.com

www.americanradiohistory.com


I SETS 155, 165. LT4, 384, 3V4, DAl'91, 11F9I, UK91, DL92, 11L94. sel 
I ol 4 for 15/-. DAF96, DF96, 11E98. DL9i: 4 ì,r 2318. 

72 PRACTICAL WIRELESS 

SURBITON PARK RADIO 
IMMEDIATE ATTENTION TO ORDERS BY POST 

MARTIN AUDIOKITS & RECORDAKITS 

F.M. TUNER UNITS Nos. 15. 16 and 17 Cash £12.17.64. 
Dep. 51/6 and 12 m. pemM. of 18/10 (11.1'. Price 613.17.6) 
TRANSISTORISED AMPLIFIER with 5 stake input selector, 
pre -amp and controls, 10 watt 15 ohm amplifier 

and p ßer pad. 
Or dep. 62/- and 12 m. pants. of 22/6 (H.P. Price £16.12.0d.) 
TRANSISTORISED AMP. ASSEMBLY as above but for 10 watts 
output at 3 ohms Cash £14.5.04 
Or Dep. 57/- and 12 nm. plants, of 20 /10 (H.P. Price £15.7.Od.) 

Above include front panels, knobs and instructions. 
HALF TRACK ItECORD:AKIT AMP. (Valve) FOR STUDIO 
DECK 1ncl valves, controls Cash £11.11.0d. 
Or Dep. 47/- and 8 m. paints. of 25/6 (H.P. Price £12.10.Od.) 
COLLARD STUDIO DECK, 3 -sp., latest Cash £10.19.6d. 
Or Dep. 94/- and 8 tn. pants, of 29/6 (H.P. Price £12.0.0d.) 
COMPLETE KIT with tape, mie, case & spkr... Cash £29.19.6d. 
Or Dep. 120/- and 12 m. pjmts. Of 44/- (H.P. Price £32.8.04.) 
i TRACK ASSEMBLY Inc. Collard Studio Deck with Marriott 
"X" Heads, case, Type, Mic and Amp Cash £33.19.64. 
Or Dep. 136/- and 12 m. pymis of 49/10 
I TRACK PRE -AMP for Studio Deck 
Or Dep. 34/- and 6 m. pymts. of 2518 

(H.P. Price £36.14.0d.) 
Cash £8.8.Od. 

(H.P. Price r9.8.0d.) 
TRACK as above, self powered Cash 1J.9.04. 

Or Dep. 39/- and 6 an. punts of 28/4 (H.P. Price £10.9.Od.) 
We are leading stockists for all Martin constructional kits. 

Leaflets of full ranges on request. 

AMPLIFIERS TUNERS Selection 
ARMSTRONG 222 10 +10w STEREO AMP Cash 127.10.0d. 
Or Dep. 110 /- and 12 m. punts, of 40/4 
ARMSTRONG 224 F.M. TUNER, powered 
Or Dep. 90 /- and 12 m. ponds. of 32/2 
ARMSTRONG 127 /M, 5w Amp. with AM/FM 
Or Dep. 106 /- and 12 m. pants. of 38/10 
ARMSTRONG 127/S Ditto, stereo 
Or Dep. 150/- and 12 m, pymts. of 55/- 

(H.P. Price 
Cash ß2Ë 110.04. 

(H.P. Price £24.6.0d.) 
Cash £26.10.04. 

(H P.Cash 
M7.10.04. 

(H P. Price £40.10.0d.) 
ARMSTRONG 227M. 10w. Amp. with Am /FM Cash £56.15.04. 
Or Dep. 147/- and 12 m. points. of 53/10 (H.P. Price £39.13.04.) 
ARMSTRONG 226 /5.10 +10w. Amp. with Am /FM. Cash £61.0.04. 
Or Dep. 280/- and 12 m. pants. of 881- (H.P. Price £65.16.0d.) 

We Stock the Complete Armstrong Range 
LINEAR L.45A, 3w Cash 66.6.0d. 

Orr D p . 29/- and 12 in. pymts. of 80/8 (H.P. Price £69 17..04.) 
QUAD MAIN AMP. Cash £22.10.04. 
Or Dep. 90/- and 12 in. pymts of 331- (H.P. Price £24.6.04.) 
QUAD CONTROL UNIT (Stereo) Cash 625.0.0d. 
Or Dep. 100/- and 12 in. pymts. of 36/8 (H.P. Price £26.0.0d.) 
TRIPLETONE F.M. TUNER, powered Cash 615.14.64. 
Or Dep. 63/- and 12 m. points. of 23/1 (H.P. Price £17.0.04.) 

LOUDSPEAKERS. Selection 
GOODMANS' NIaxion Cash 217.10.0d. 
Or Dep. 70/- and 2 m. pymts. of 25/8 (H.P. Price £18.18.0d.) 
GOODMANS' Axiom, 101n Cash 66.12.3d. 
GOODMANS' 201, 12ín. 15 watt Cash £11.8.94. 
Or Dep. 46/9 and 8 m. pymts, of 25/3 (H.P. Price £12.8.94.) 
GOODMANS' 301, 20 watt, 12in Cash £15.18.94. 
Or Dep. 64/9 and 12 m. ponts. of 23/3 (H.P. Price 617.3.94.) 
WHARFEDALE Super 12, RS /DD Cash £17.10.04. 
Or Dep. 70/- and 12 m. pymts. of 25/8 (H.P. Price £18.18.04.) 
WHARFEDALE Super 8, RS /DD Cash £6.14.24. 
Full ranges of Goodmans', Wharfedale, W.B. etc., always 

available. Leaflets on request. 

MOTORS PICK -UPS Selection 
GARRARD -all models, Including following: 
Autoslim 4-sp, changer, mono Cash £6.12.64. 
AT.6 Autoslim de luxe. Cash £10. 10.04. 
Or 42/- Dep. and 8 m, ponds. of 23/6 (H.P. Price £11.10.04.) 
DECCADECK' Single player, with 'Deram'.... Cash £15.15.04. 

Or 63/- Dep. and 12 ni. ponds. of 23/1 (H.P. Price £17.0,0d.) 
LAB 'A Transcription changer as 619.4.94. 
Or. 79/- Dep. and 12 m. pymts. 01 28/11 (H.P. Price 221.6.04.) 
301 Trans. with strobe Cash £92.10.04. 
Or 88/- Dep. and 12 m. pmts. of 32/3 (H.P. Price 223.15.04.) 
PHILIPS AG 1016. with Stereo cart Cash £13.13.04. 
Or Dep. 55/- and 12 m. pants. of 19/11 (H.P. Price £14.14.0(1.) 
GOLDRING GL 70, with arm but less cartridge.. Cash £27.9.44. 
Or Dep. 111/4 and 12 m, pymts of 40/1 (H.P. Price £29,12.4d.) 
BSR.UA25 with cartridge Cash £6.6.04. 

We stock full ranges by all makers shown above 

SATISFACTION OR MONEY REFUND GUARANTEE 

-SURBITON PARK RADIO LTD. 
48 -50 SURBITON PARK ROAD, KINGSTON -ON- THAMES 

KIN.5549 'HOURS 9 -6 daily (Weds.lpm) SURREY 

May, 1965 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

1A7GT 7/6 
1125 8/86X4 
1H5GT 8/8 
1N5GT 8/- 
1115 4/9 
153 3/9 
1T4 2/6 
21' 19/6 
3A5 8/9 
3Q4 4110 
384 4/9 
5V4 5/6 
5U4G 4/6 
5Y3GT 5/3 
5040/0T8/- 
6/30L2 8/9 
6AL5 2/- 
6A)I6 9/9 
6AQ5 8/- 
GAD, 4/- 
6BA6 4/9 
613E6 4/9 
61306G 12/6 
613116 5/- 
6BJ6 5/8 
613W6 7/9 
6E13 3/6 
6F14 9/- 
617G 4/8 
6/170 1/6 
6K7GT 5/3 
6K8G 4/8 
6K8GT 7/6 
6P'2;; 9/8 
6Q70 4/9 
6Q7GT 7/9 
681.7GT 4/9 
68N7GT 419 
6V00 3/9 

6%66T 8/811A032 
3/911/4091 

6X5GT 8/3 
757 8/- 
705 7/9 
TC6 7l9 
7117 5/0 
7Y4 5/- 
10LD13 7/6 
1221T7 3/9 
121317 4/9 
12AX7 4/9 
12K7GT 4/3 
I2K8l:T 8/9 
12Q7GT 4/3 
198116G 6/9 
201,1 12/6 
201'4 13/8 
20P5 11/9 
251.6GT 4/9 
25U41.1T 

10/6 
30C18 9/6 
30FL1 9/6 
301.15 10/8 
30P4 13/6 
30P19 18/8 
30PL1 9/6 
30PL13 10/9 
30PL141118 
35A5 141- 
351A0T 8/3 
35W4 4/9 
35Z4GT 5/6 
53K1) 8/6 
ACIVP212/6 
838 4/8 
611.33 9/6 
CY1 12/8 

8/3'ECF82 
3/9IEOF86 

DA196 8/- 
Dc190 8/9 
DF33 81- 
14,91 916 
D1,96 6/- 
DH76 3/8 
DH77 4/- 
12H81 12/8 
D532 8/- 
DK91 4/9 
DK92 8/- 
DK96 8/8 
DL33 7/8 
UL35 6/9 
1)L92 4/9 
DL04 6/8 
DL96 8/- 
DM70 4/11 
DY88 6/9 
DY87 8/- 
EABC80 81- 
EAF42 8/- 
EB41 4/-EM81 
E591 2/- 
EBC33 5/- 
EBC41 7/8 
EBF80 - 8 
EBF83 7/8 
EBF89 8/- 
EBL21 10/6 
ELr40 8/9 
ECC81 3/9 
ECC62 419 
ECC83 7/. 
ECC84 8/8 
E0785 8/3 
ECF80 7/6 

7/3 
10/91513 

EC535 8/- 
ECH42 8/8 
)1CH81 8/8 
EC1983 8/8 
ECLBO 6/3 
ECL82 7/3IPCC84 
ECL86 9/- 
EF39 3/9 
EF41 8/8 
F,F60 418 
EF85 5/- 
EF86 6/11 
EP89 413 
EF91 9/9 
EF92 2/6 
EF183 7/6 
EL38 1119 
EL4l 7/3 
EL84 5/- 
EL95 5/8 
EM34 7/11 
EM80 6/8 

7/3 
EM84 8/8 
EM87 7/- 
EY51 6/- 
EY86 5/8 
EZ40 5/8 
EZ41 8/8 
Ey,80 4/- 
EZ81 4/6 
FW4/5008/8 
GZ33 14/6 
O237 8/9 
KT32 418 
KT76 8/- 
ME1400151- 

511 I4 5/-.TB_;f:: 
4/10;12'5 

NM 18/8.1,26 
0D3 4/8 
0Z4 418 
PC95 61911/50 
PC97 '/- 

5/8 
PCC89 9/6 
PC.F80 8/9 
PCF82 8/9 
PCF84 7/9 
PCF86 9/6 
PCF805 9/6 
PCL82 6/6 
POL83 9/- 
PCL84 8/5 
PCL85 8/8 
PENA4 6/8 
PEN383 9/8 
PEN4VA 

12/6 
PEN36C 

15/- 
PL36 8/9 
PL81 7/- 
PL82 5/6 
PL83 6/- 
PL84 8/3 
PX25 7/9 
PY32 9/- 
PY33 9/- 
PY80 5/3 
PY81 5/9 
PY82 5/- 
PY83 5/9 
PY88 7/3 
PY800 6/6 
TH21C 9/6 

7/9 
818 
819 

U47 8/6 
P49 9/6 

513 
U33 4/6 
l'54 8/9 
1173 3/9 
U191 10/- 
1^281 8/6 
1291 9/- 
U301 11/9 
U801 15/9 
UAH0805/9 
UAF42 7/9 
UBC41 6/6 
UBC81 7/8 
UBF80 0/- 
UBF89 6/9 
UCC84 81- 
UCC85 6/9 
UCF80 8/6 
UCH42 7/6 
UCH81 8/8 
UCL62 7/6 
UCL83 9/9 
UF41 7/8 
UDO 6/3 
UL41 7/6 
UL44 151- 
UL84 618 
1.7Y21 /- 
UY41 4/9 
UY85 5/8 
VP4B 12/6 
W76 3/8 
W77 2/6 
277 2/9 

READERS RADIO 
24 COLBERG PLACE, and at 85 TORQUAY GARDENS, 
STAMFORD HILL, I REDBRIDGE, ILFORD, 
LONDON, N.16. STA 4587 I ESSEX. CRE 7441 
Poet 8d. per valve extra. Any Parcel Insured against Damage is Transited extra. 

Any 0.0.D. Parcel 4/2 extra 

THE Radio Constructor 

TWO SHILLINGS & THREEPENCE 

APRIL issue, now 

on sale, features The 

'ATHENIAN', a 

15 -2,000 metres 
Beginner's Receiver 

FROM YOUR NEWSAGENT 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
Acton. London, W.I3. 

At the meeting on Tuesday, 13th April, at 66 High Road, Chis- 
wick, there will be a tape recorded lecture with colour slides, on 

160m DX working, by W I BB. This should have been given on 
16th March but had to be postponed. 

BURSLEM AMATEUR RADIO CLUB 
Hon. Sec.: J. R. Sherratt, G3SAJ, 23 Ash Way, Ash Bank, 
Bucknall, S.O.T. 

The Club will be on the air looking for contacts and renewing old 
ones with Mobiles coming into the district en route to the Midlands 
Mobile Rally. Call signs: Top Band: G3HVI (south), G3SAJ (east), 
G3COY (west) and G4QD (north). 

CHESTER AND DISTRICT RADIO SOCIETY 
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road, 
Gt. Boughton, Chester. 

On 13th April, Mr. H. Morris, G3ATZ, will give a second talk 
for the beginners, and on the 20th, Mr. B. Fallows, G3OWY, will 
give a demonstration of v.h.f. convertors. 

CLIFTON AMATEUR RADIO SOCIETY G3GHN 
Hon. Sec.: J. Rose, G3OGE, 63 Broomfield Road, Beckenham, 
Kent. 

The "funk sale" began on 15th January and had to be continued 
on the 22nd. The following week, SWL D. Reed presented a quiz. 
Plans are now in hand to extend the activities of the Club station 
to the h.f. bands. 

Meetings are held every Friday at 8 p.m. at 225 New Cross 
Road, London, S.E.14. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little - 
over, Derby. 

At the A.G.M. on 3rd February, B. J. Speakman was elected 
Chairman and J. C. Brown, G3JFD, Vice -Chairman. It was reported 
that membership was 175, out of which 72 are licensed. 

The Annual Dinner and Dance was held on 13th February and 
over 180 attended. Mr. J. Clarricoats, O.B.E., G6CL, Secretary 
of the International Amateur Radio Union, Region I, was among 
the Guests of Honour. 
FAREHAM AMATEUR RADIO CLUB 
Hon. Sec.: N. Carless, G3EER, 16 Waterloo Road, Alver- 
stoke, Gosport. 

Club H.Q. is now situated at the Clubroom, Bugle Hotel, West 
Street, Fareham, and a regular monthly session of Morse and 
Technical Classes is now in full swing. Meetings are held first 
Sunday in each month at 7.30 p.m. 

HARLOW AND DISTRICT RADIO SOCIETY 
Hon. Sec.: G. O'Donald, G3TLJ,''Great East ", Roydon Road, 
Roydon, Harlow, Essex. 

Our Mobile Rally will be held on 26th September. The venue, 
as last year -Magdalen Village Hall, near Harlow. 
HUDDERSFIELD RADIO CLUB 
R. Higton, S Brian Avenue. Dalton, Huddersfield, Yorkshire. 

The Club held an exhibition of home -built equipment, and is 

preparing for other exhibitions, competitions etc. A Club station 

will be formed at a :avourable QTH in the near future. 

MELTON MOWBRAY AMATEUR RADIIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF 23 Melton Road, Ashfordby 
Hill, Melton Mowbray Leicestershire. 

On 25th March there was an illustrated lecture, based on 

Mullard film strips, entitled Basic Valve Circuits. There will be 

an 8mm cine film evening and a Ragchew. 

MID -WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: H. C. Loxley, 5 Guy Street, Warwick. 

On 5th April, Part 4 of the Radio Theory lecture was held. 
This was entitled Valve Performances. 

There will be no meeting on 19th April (Easter Monday). 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

On 14th April, the A.G.M. will be held and on the 28th there 
will be a discussion on the N.F.D. 

There will be a visit to Manchester Civil Airport on 12th May. 

OXFORD AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: B. Green, G3PMI, H.Q., Cherwell Hotel, Water 
Eaton Road, N. Oxford. 

The Annual Dinner was held in March, and the event of the year, 
the 10th Anniversary Mobile Rally will be held on 11th July. 

PETERBOROUGH AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: D. Byrne, G3KPO, Jersey House, Eye, Peter: 
borough. 

A talk on Radio Astronomy will be held on 7th May. Members 
are organising a Mobile Rally on 4th July at Peterborough. 

PRESTON AMATEUR RADIO SOCIETY 
Hon. Sec.: C. Noblet, 178 West Park Avenue, Ashton, 
Preston Lancashire. 

At the meeting on 9th March, there was a discussion on National 
Field Day, and on the 23rd, a talk by the Club Secretary entitled 
Exchanging QSLs. There will be a discussion on Receivers on 13th 
April. 
RADIO SOCIETY OF HARROW 
Hon. Sec.: C. J. Rees, G3TUX, 17 Colburn Avenue, Hatch 
End, Pinner, Middlesex. 

Meetings are held every Friday in the Science Lab. of Roxeth 
Manor School, South Harrow. On 12th March there was a lecture 
on Ham Band Convertors, and on the 26th a Junk Sale. 

READING AMATEUR RADIO CLUB 
Hon. Sec.: N. Taylor, G3TOQ, 83 Stoneham Close, Reading, 
Berkshire. 

At the A.G.M., the following officers were elected: Chairman, 
C. Nairn, G3GHE; Treasurer, B. Carter, G3AAG; Vice- Chairman, 
Lt Col. N. Bower, O.B.E., GSHZ; and Hon. Sec., N. Taylor, 
G3TOQ. 
SALOP AMATEUR RADIO SOCIETY 
Hon. Sec.: Dr. K. E. Jones, G3RRN, Greystones, Shrewsbury 
Road, Church Stretton, Salop. 

L. F. Ivin, GSIC, gave a talk on 11th February, entitled Neutralisa - 
tion. J. N. Walker, GSJU, gave a talk on Receivers, and demon- 
strated the Eddystone EAI2 and ECIO receivers. There will be a 

Construction Competition on 8th April. 

A.F./R.F. SIGNAL GENERATOR 
-continued from page 51 

Frequencies can now be calibrated, and a graph 
drawn for each band, plotting frequency against 
dial reading. A new dial can then be drawn, giving 
frequency directly. The accuracy of fixing the 
position of the dial can be checked by taking one 
more frequency check with the bridge. 

The accuracy of the calibration depends on two 
things. Firstly upon the accuracy with which the 
resistances ar measured. A multimeter, battery 
and series limiting resistor will do the job well, if 
1% resistors, a new battery and a slide rule are 

used. The second factor is the accuracy of the 
capacitors. This depends on the accuracy of the 
original Cl and the finding of the values for C. 
Accuracy of about 2% can be obtained with some 
trouble and patience. 

The output control is best given a linear scale 
of 0 -10, as output varies from one band to 
another. 

At this stage the audio oscillator is complete and 
ready for use. However next month, the construc- 
tion of the mains unit and calibration of a 

suitable r.f. oscillator will be described, to make 
the complete generator fully versatile. 

www.americanradiohistory.com

www.americanradiohistory.com


74 PRACTICAL WIRELESS 

PREPARING 7:3 

m BRIAN ROBINSON. 

7. MULTIELECTRODE VALVES; VALVES AS 
OSCILLATORS 

7.1 Interelectrode Capacitances in the Triode 
IN the triode there are three interelectrode 

capacitances which affect the performance of 
the valve. These interelectrode capacitances are 

present because the various electrodes act like the 
plates of a normal capacitance. 

In the triode there will be interelectrode capaci- 
tances between the anode and the grid; the anode 
and the cathode; the grid and the cathode. The 
value of these capacitances is generally only of 
the order of a few picrofarads -pF (micromicro- 
farads -ß.µF) but at radio frequencies their 
reactance is very low, and this means that a virtual 
short circuit can exist between the electrodes at r.f. 
Fig. 59 shows in diagram form the various inter - 
electrode capacitances in a triode. 

Fig. 59: Interelectrode 
capacitances in the 

triode valve. 

Anode 

Control 

Heater 
(a) 

Screen 
grid 

Cathode 

May, 1965 

lass envelope 

Mode 

Screen 
grid 

Control 
grid 

Heater Cathode 

(b) 
Fig. 60 (a): Circuit representation of a tetrode; (b) a 

horizontal cross- section of the actual valve. 

as an electrostatic shield which prevents coupling 
between the anode and control grid. 

A positive voltage must be applied to the screen 
and this attracts electrons from the cathode. Most 
of these electrons are travelling so fast that they 
pass through the mesh of the screen and are 
attracted towards the anode. Some of the electrons 
however strike the screen and therefore screen 
current flows. Some form of connection of the 
screen to the cathode must, however, be made if 
the screen is to be an efficient shield. This connec- 
tion will generally take the form of a capacitance 
called a by -pass capacitance which has a reactance 
of only a few hundred ohms at the frequency being 
used. 

Cag_capacitance between 
anode and grid 

Cec- capacitance between 
anode and cathode 

Cgc- capacitance between 
grid and cathode 

It is easy to see therefore that if a triode is to be 
used as an amplifier or oscillator at r.f. (radio 
frequencies), the capacitance between grid and 
cathode could short circuit the input circuit, and 
the capacitance between the anode and cathode 
could short circuit the output circuit. 

Obviously some way has to be found of reducing 
interelectrode capacitances and one simple way is 
to introduce a second grid called the screen grid. 

7.2 The Screen Grid Volve or Tetrode 
The tetrode is a four electrode valve which has 

a screen grid. This screen grid is positioned 
between the control grid and the anode and acts 

Fig. 61: Connection of the 
screen grid by -pass capa- 

citance. 

One of the effects of adding a screen grid is that 
the anode resistance of the valve becomes very 
high, e.g. in the region of 20,000f/ to 2MS1. It 
should be remembered that the screen grid is 
positioned nearer the cathode than the anode. 

7.3 Anode Characteristics for the Tetrode 
The circuit used to obtain the anode character- 

istics for the tetrode is the same as that used to 
obtain the anode characteristics for the triode, (see 
article 6); except that the screen grid is connected 
to the h.t. through a resistance of a few thousand 
ohms. A typical graph of the result of plotting Va 
against la is shown in Fig. 62. 

The screen current of the tetrode is shown by a 
dotted line also in Fig. 62, it will be noticed on the 
graph that until an anode voltage of about 65 is 
reached the screen current is greater than the anode 
current. 
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Brand new individually 
checked and guaranteed 

KT63 4/., 
1(1,36 12/9 
KT67 151- 
10T76 8/6 
KT88 20/- 

QV04/7 8/2 
R3 8/- 
RG4/1250 

80/- 
RK72 6/- 

N21 5/- 
W118 8/- 
W110 8/- 
X118 8/- 
X145 8/- 

VALVES 
KTW61 4/8 
KTW63 2/- 
KTZ 8/- 

8L30P 15/- 
81.30 12/6 
8P2 8/8 

X66 7/6 
YT 1/- 
Y63 5/- 

AC/HI, 4/6 I1L810 81- EF91 2/9 
KTZ03 5/- 
I.Y_ 10/- 

8041 1/6 
BP61 1/6 

Y65 4/- 
Y66 8/- 

ACP4 6/- DL819 15/- EF92 2/- M8100 9/- 80210 3/8 Z21 6/- 
AC6PEN 5/- R801' 23/- EF95 b/- M8142 12/- BTV280/40 y.800U 20/- 
AL60 51- E1148 2/8 EF183 8/- MH4 5/- 12/8 Z801U 10/- 
ARS 5/- E1266 50/- EF184 8/- MI1LD610/- 8TV70/808/- 1A3 8/- 
ARP3 8/- E1415 30/- EHT1 300/- MD; 8/- BU2150A 1A5GT 5/- 
ARP12 2/6 E1524 12/8 EL32 3/9 N108 8/- 10/- 1B22 30/- 
A11021 7/- EA50 1/- EL34 10/- NE17 -/- T41 6/6 1C5GT 6/- 
ARP24 3/6 EA73 7/- EL'36 5/- NOTI 10/- TP22 5/- 1080T 8/- 
ARP34 4/- EABC80 5/- E1.38 17/6 083 71- TP25 15/- 1E711 7/8 
ARTP1 6/- EA91 3/6 EL41 7/- 0C3 5/- TT11 5/- 111 3/- 
ATP4 2/3 EAF42 8/- EL42 8/- 0D3 S/- TT15 35/- 1060T 6/- 
ATP7 5I8 EB34 1/6 ELIO 8/- OZ4A 6l- TTR3I 45/- IL4 2/6 
AU7 55/- EB91 3/- ELeI 8/- PCC84 51- TZ0520 9/- 11LA6 6/- 
BL69 10/- EB023 6/- EL83 8/3 PCC85 7/- T'Z20 16/- 1LC6 7/- 
1384 8/- EBC41 7/- EL84 5/- PCC89 10/- TZ40 30/. 1LH4 4/- 
B85 20/- EBC81 5/- E1.85 8/- PCF80 6/8 U81 30/- 1N21B 4/- 
B884 37/8 E131,80 5/- ELK 4/8 PUFB2 6/6 Ul'2/4 8/- 1N48 9/- 
B2134 18/- EBF83 7/6 EL95 5/- PCF84 6f- U17 5/- 1E70 4/- 
BT19 25/- EBF89 6/9 ELMO 20/- PCL81 9/- U18 8/- 1114 5/- 
BT35 25/- EC52 4/- EM80 8/- PCL82 8/- U25 11/- 1115 8/8 
BT45 150/- EC53 12/0 EM81 7/6 PCL83 813 U27 8/- 104 5/- 
BT83 35/- EC70 4/- EM84 6/3 PCL84 7/- U52 2/- 185 4/6 
CC3L 2/- EC90 2/- E1185 9/- PCL85 8./8 UABC80 4/6 1T4 2/- 
CL33 9/- F.C91 3/- EN31 10/- PCL86 9/- UBC41 6/- 2A3 5/- 
CV71 3/- ECC81 4/- EBU208 8/- PEN25 4/6 UBF80 5/6 2A5 6/- 
CV77 5/- ECCS2 6/- EY51 5/6 PEN46 3/- UBF89 8/8 2B26 8/- 
CV102 1/- ECC83 6/- EY86 8/6 PEN200A3/- UBL21 11/. 2C26 7/- 
CV103 4/- E('GS4 5/6 EY91 3/- P1.36 7/6 UCC85 816 2C"26A 3/- 
CV4014 7/- ECC85 8/8 EZ40 5/- OLIO 16/- UCH42 8/6 2C34 2/6 
CV4015 5/- ECC91 9/- EZ41 6/6 PL81 7/- UCH81 6f- 2C43 12/8 
CV4025 10/- ECF82 7/- E280 5/6 P1.82 5/- UCL82 8/- 2045 22/6 
CV4046 40/- ECH42 8/- E'281 3/8 PL83 5f- 11CI.83 10/- 2C46 30/- 
CY31 5/0 ECH81 5/- F/6057 51- PL84 8/8 UF41 7f- 2C51 12/- 
01 1/8 ECH83 7/6 F/6061 5/- PM24A 5/. UF89 6/- 2021 b/- 
D41 3/3 EC1.80 8/- F/6063 4/- PT15 10/- UL41 8/- 3X2 3/- 
D!il 6/- ECL82 7/6 FW415008/6 PT15H -/8 U1.84 5/8 3A4 4/. 
D77 3/3 ECL 10/- FW4/8008/8 P1'2531 7/6 GUI 71- 3A/108A20/- 
DA30 12/6 ECL86 10/- 01/2360 9/. PX4 14/- UU9 8/8 3A/46J 85/- 
DAM) 76/- E036 8/4 G1/371K19/- PX25 61- UY21 7/8 3A/167/M 
DAF90 8/- EF37 7/- 050/2G 5/- PY33 8/8 UY85 5/- 25/- 
DD41 4/- EF'39 5/- 0Z32 10/- PY80 5/8 V1120 4/- 3B7 5/- 
BETS 8/- EF40 8/- GZ34 10/- PY81 6/6 V1507 bl- 3B29 6l- 
DET20 2/- EF50 2/6 H63 7/- PY82 5/- p1924 E01- 3R28 lb/- 
DET25 15/- EFES 6/- HK54 22/6 P1(83 81- VMP45 12/- 3D6 9/- 
DF73 5/. EF53 4/6 11L2K 2/6 PY800 8/8 VP23 3/- 3E29 50/- 
DF91 3/- EF55 8/- 11L23 8/. PZ1-35 8/- VP41 b/- 3Q4 6/- 
DF92 3/- EF71 7/8 HL23DD 5/- PZ1-75 12/- VP133 9!- 3Q5GT 7/- 
0E96 8/- EF72 5/- 11L41 4/- QP2I 8/- VR99 8/- 384 4/- 
0K92 6/8 EF74 4/- IIVR2 9/- QP25 b/- VR105/305/- 3V4 5/9 
0K98 5/6 EF80 5/- K3A 30/. QP230 6/- VR150/305/- 4027 35/. 
01.92 5/. EF81 8/- KTBC 22/- Q8150/15 VT4C 20/- 401 4/- 
DL93 6/- -EF85 4/6 KT32 8/. 10/. 1,1133A 4/- 5A1736 b/- 
DL94 5/9 EF86 6/6 KT330 8/- VX3258 DL96 5/6 EF89 3/9 KT44 5/9 Q812Ó2 8/8 4/- 5R4GY 8/- 

MANY OTHERS IN STOOK fndude Cal6ode Ray 

MARCONI COMMUNICATION 
RECEIVERS CR.I50 Frequency 
coverage 2 -60 Mc /s in 5 bands. Two Ifs 
1st 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40 dB from 30 -60 Mc /s. Self- checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature corn - 
pensation. Electrical and mechanical 
indicator Bandpass from 100 c/s to 10 kc /s 
bandspread. Metering and visual tuning 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, 649. Mains 
P.S.U. by P.C. Radio 44.10.0. Carriage 30/ -. 
CR.I50 /2. Frequency coverage I.5 -22 
Mc /s in 4 bands, all other features as in 
CR 150. Price E35. Carriage 301-. 
P.C. RADIO'S mains P.S.U. for above, 
90/ -. 
DHR HIGH RESISTANCE HEAD- 
PHONES. New, 14/ -. P. & P. I /6. 
WIDE RANGE MULLARD VALVE 
VOLT METER TYPE E 7555/2. 
100mV -500v. D.C. or A.C. peak from 35c 
to 5mc, additional range 500v. to 15kc 
D.C. or peak A.C. Frequency response 
with probe is lever from 35c to 100mc. 
Power supply 110/245v. A.C. Price 425. 
Carriage LI. 
SEALED HI -SPEED SIEMENS RE- 
LAYS 1700 x 1700 ohms 15 / -. P. & P. I /6. 
STABILISED POWER SUPPLY 
UNIT TYPE R.2001 (EDISWAN) 
with 2 independent outputs. 
I. 0 -100v. 50mA metered and regulated 

by coarse and One adjustments. 
2. 250,r. Bias as 5mA. 
Stability 0.02 %. Price 618. 

5T4 7/- 626 3/6 12AX7 6/- 78 5/- 9001 

5U4G 4/8 626W 6/- 12AY7 10/- 80 5/8 9002 

5V40 8/- 6270 51- 12BA6 5/6 81 9/- 9003 
5X40 8/6 627M 8/- 1211E6 71- 82 9004 

H7 7/- 84 8/- 9006 5Y3G 4/- 6E6GT 5/8 128 
5Y30T 5/- 6K70 70 2/- 12C8 3/- 85A2 

81- 

8/- 
210VPT 5Y3WGTB 6K7GT 4/9 12H1 2/- 

9/- 6K80 3/- 12J5GT 2/8 7-pin 2/6 
5Z4G 6/8 6K8GT 8/3 12J70T 8/8 226PA 7/- 
6AB7 4/- OKBM 8/6 12K7GT 2/- 220T11 9/- 
6AC7 2/- 6E25 12/- 12K8M 10/- 225DU 9/- 
6A05 2/8 6L50 6/- 12Q7GT 3/3 307A 5/8 
6A07 6/- 6L60 6/- 129,47 71- 310C 25/- 
6A146 10/- 0L6GA 7/6 128C7 4/- 350B 8/- 
6AJ7 3/- 61.70 4/. 12007 3/- 357A 7/- 
1AK5 5/- 6L34 4/8 128117 3/- 368A 5/- 
6AK7 6/- 6LD20 5/9 12827 5/- 393A 16/- 
!iALI 3/- 6N7 6/- 129K7GT3/- 446A 8/- 
OAL'oW 71- 6N701 5/9 128NTGT 703A 30/- 
6AM5 2/6 6Q70 8/- 5/9 705A 10/- 
6111116 4/- 6R7 5/6 I28R7 5/- 71513 60/- 
GAQS 7/- 60A7 7/- 12Y4 2/- 717A 3/- 
6AQ5W 9/- 89A7GT 6/6 12L7 71- 724A 15/- 
6A86 4/- 601(70T 4/- 1502 8/- 801 8/- 
6A86W 9/. 68C7 7/- 19E2 15/- 803 22/6 
6/1870 20/- 68C7GT 5/- 1903 10/- 807 8/- 
6AT6 3/6 6007 5/- 1906 9/- 808 8/- 
6AU6 7/- 68FGT 5/6 19(17 5/- 811 17/8 
6AX4 8/- 68117 3/- 1901 6f- 813 63/- 
6B40 8/- 6827 5/- 19M1 5/- 815 36/- 
6B7 6/- 60J70T 5/8 201'4 13/- 829A 30/- 
6B8G 2/6 68J70 8/8 21B6 9/. 829B 50/- 
OBA6 4/- 18E7 4/8 25L6GT 5/6 830B 4/- 
6BA7 5/- 69L70T 5/6 25Y5 6/- 832A 45/- 
6BL6 4/3 68N7 8/8 257.40 6/6 83'2 151- 
61327 7/- 68Q7 B/- 2575 7/0 837 9/- 

'613176 
9/- Iìe97 2/- 

:2111/GT 
SIB 843 5/- 

9/- r,U4GT 8/6 25D7 e/- 860 10/- 
6C4 2/- 6V6G 5/- 30 51- 866A 14/- 
6C50 2/0 6V60T 5/6 30C15 9/8 684 10/- 
6C5GT 8/- 6V6M 8/- 301'5 8/6 054 4/6 
6C6 4/- 1X4 3/8 5OFL1 10/6 955 2/6 
6C60 3/- 6X50 5/- 301'19 12/- 956 2/. 
680 3/- 6Z5OT 5/8 301'Ll 8/- 957 5/- 
6CH6 1/6 6Y60 6/- 3516GT 7/- 958A 9/- 
6021 80/- 6-30L2 I0/- 35T 17/8 1612 5/- 
6CL6 9/- 624 5/- 35W4 5/- 1616 3/- 
61)6 3/- 757 7/8 3523 8/- 1619 5/- 
6E5 8/- 7C5 10f- 35Z4GT 6/- 1625 8/- 
6F50 5/3 706 7/- 35Z5GT 6/- 1626 3/- 
0F5GT 5/9 7C7 8/- 37 4/- 1629 4/8 
6FO0 41- 7H7 7/3 '39 9/- 2051 b/- 
6F7 8/- 7Q7 7/- 41MP 4/- 4043C 18/8 
6F136 6/6 7V7 5/- 44A/160N 90!i3 8/- 
6F12 4/6 7Z4 4/6 30/- 43C 30/- 
6F13 5/- 802 2/8 21680 6/- 5704 
6F17 5/- 902 3/- 50L6GT 8/- 5720 6/- 
6132 4/- 91/6 3/8 53A 7/8 !6064 7/- 
6033 3/- 11F.3 37/8 57 6/- 

6065 
B/- 

606G 2/8 12A6 2/6 58 ö/- 0U80 221- 
6B3 8/- 12Aß7 5/- 59 6/- 7133 1/9 

LAHB 11/- 5/6 7475 2l- 

31- 
4/6 
6/- 
2/6 
2/6 

C.R. Tubes 

CV1596 
(092) 55/- 

E4504/B/16 
28/- 

VCR97 28/- 
VC.R13830/- 
VCR138A 

40/- 
VCR139A 

35/- 
VCR517B 

40/- 
VCR517C 

40/- 
BFP7 45/- 
5CP1 30/- 
5FP7A 12/- 

Photo Tubes 

CM08 5/- 
0616 12/6 
931A 55/- 
6097C 350/- 

Special 
Valves 

ACTE £8 
K3Ú1 £4 
KRN2A 

23.10.0 
1B24 25 /- 
2222 £2.10.0 
2254 £3 
417A 30 /- 
32/92:E 

137.10.0 
714AY £4 
723A/11 50 /- 
725A 80 /- 
726A. 19/- 

Transistors 

0C44 6/- 
0C45 "/- 
0071 5/- 
0072 6/. 

6116M 1/8 
12AT7 4/. 76 

6J5G 
A 

12/- 12AU7 b/- 77 8/8 8020 28/- 0082 10/- 
free 

Tubes and Special Valve, All U.K orders below £1, P. & P. 11-; over £1, 2 -; over E3, P. 

0.0.D. 2/6 extra. Overseas Pos age extra at cost. 

WELL PROVEN RELIABLE COM- 
MUNICATION RECEIVER P.C.R.2 

(Made by Pye). 120 kc /s -350 kc /s 
525 kc /s -I600 kc /s. 6 Mc /s -22 Mc /s 
Overall sensitivity 1 -2µV. S /Noise ratio 
10 db at 6µV. Circuit incorporates an 
RF stage, two I.F. stages, tone control, 
A.V.C. antenna trimmer. 6V6 output. 
Set in fully working condition together 
with headphones and speaker plug., 
47.12.6. Carriage IS/ -, 
Ditto but with built -in power supply for 
210 -250v. A.C. 49.19.6. Carriage 15' -. 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,00011, 10011 

o 200,00011. With test leads, leather 
carrying case. Tested L4.19.6. P. & P. 316. 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.12 

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

P & 

PANEL METERS (round). 
0 -50 microamps 2 }" D.C.** 401- 

0-100 microamps 2" D.C. *e 35/- 
0 -100 microamps 24" A.C. 30e- 

0 -200 microamps 2' D.C. 3216 

0 -500 microamps 2 }' D.C. 301- 

0 -500 microamps 31' D.C. 3716 

0-1 mA* 2" D.C. 19/6 

0-1 mA 3" D.C. 35/- 
0-1 mA 3" D.C.*e 35/- 
0-5 mA 3" D.C. 450 
0 -100 mA 31' A.C. 22/6 
150 -0 -1,500 mA 3" D.C. 291- 

0 -500 mV 3 }' D.C. 3216 

0 -5 V 34" A.C. 2216 

0 -15 V T A.C. 17/6 

0 -50 V 23' D.C. 28/- 
0 -150 V 21' A.C. 24/- 
0 -500 V (shunt) 24" D.C. 20 /- 

0-10 kV 21" D.C. 63/ 

* "Weston ", as usually used in H.R.O.' 
as "S" meter. * *Projection type 

STABILISED POWER SUPPLY 
UNIT TYPE 1280 (EDISWAN) with 
5 independent outputs. 
I. 0 -300v. 150mA metered and regulated 
2. 0 -300v. 75mA metered and regulated, 
3. 200v. 25mA bias voltage 
4. 6.3v. AC CT 4 amps. 
5. 6.3v. AC CT 4 amps. 
Stability 0.02 %. Price E48. I 

SUPPLY 
UNITLTYPE R.1095ER(EDISWAN) 
with 2 independent outputs. - 

I. DC 120 -250v. 50mA metered axle 
regulated 

2. AC 6.3v. CT 3 amps. 
Stability 0.02 %. Price E18. 
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THE WORD MAI ,XIHQ IS THE REGISTERED 
TRADE MARK 

REGD. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP AND 
TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 
DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 
REQUEST THE AMOUNT 
OF Is. 6d. FOR OUR GENER- 
AL CATALOGUE AND TO 
SAVE YOU POSTAL ORDER 
POUNDAGE CHARGE WE 
REQUEST SEND Is. 6d. IN 
STAMPS. 

MODULATED TEST OSCILLATOR MT0.1 * Provides modulated signal suitable I.F. alignment, also trimming 
and tracking R.F. circuits. * Frequency is continuously variable from 170 -475 kc /s and 
550 -1,600 kc /s. * Suitable for the alignment of transistor receivers. * Operates from a single 9 -volt grid -bias battery (not supplied) 
which is housed within the unit. * The case is manufactured from steel and is finished in silver 
hammer. The front panel is gloss black bearing white lettering. 
Dimensions are 5. in. x 4 ;in- x 3in. * Supplied with full operating instructions. 

PRICE £3/17/6 
Stop Press 3 Pole 3 Way 3 Bank Switch 7s. 6d. each I Pole 8 Way 
4s. 3d. 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) 

357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX 

NOW ADD F.M. RADIO to your MARTIN 
r` 

AUDIOKIT SET -UP 

Sensitivity -20 micro -V 
for 20dB signal /noise 
ratio: 5 micro -V for 40dB 
A.F.C. - ensures easy 
accurate tuning. 
Tuning -88 to 108 Mc /s 

Audio Response -Flat 
from 30 to 15.000 c/s 

Controls- Tuning, and 
on /off with switch through 
stage for recording, etc. 

View above shows Units IS, 16 and 17 assembled. 
Below, the attractive escutcheon. 

UNIT 15 UNIT 16 UNIT 17 
F.M. Head 

Ls 1. 12.6 
I.F. Amp. 

£5.7.6 escutcheon rive £1.17.6 & tuning Lsl L U u 
condenser controls 
SUPERB QUALITY FOR VERY MODEST OUTLAY 
From Radio and Hi -Fi Stockists Trade enquiries invited 

MARTIN ELECTRONICS LTD. 1545 Middlesex 
h Street, Sre tfo , 

with only 3 easy -to- assemble 
prefabricated units 

The unique and outstandingly successful system 
developed by Martin Electronics whereby pre- 
fabricated transistorised units can be assembled 
to make your own choice of hi -fi now brings 
3 further Units, No. 15, 16 and 17 to enable you 
to build a modern F.M. Tuner of exceptionally 
good design and performance. Intended primarily 
for those who have chosen an Audiokit 
set -up, the Tuner may also be used with other 
good amplifiers if desired. With a few simple 
connections, you will have tuner of excellent 
appearance to please the most critical ear, yet it is 
surprisingly inexpensive. 

A whole range of Audiokit Units is available which 
you can assemble to your own choice with ease and 
complete success. Ask for she Audiokit leaflet. 

MAHfIN uLECIHONICS 
154 High Street, Brentford, Middlesex 

F.M. Tuner Leaflet Audiokit Leaflet 
Tick as required 

Nome.` _..___..._.__..._- .._.._._..._ 

Address.. ._..-- .___._..,._.__... 

"9t 

P.W.S 
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Fig. 63: la /Va curve for a pentode. (Same curve for tetrode shown dotted for 
comparison.) 

7.4 Secondary Emission in the Tetrode 

As can be seen from Fig. 62, the Va /Ia curve 
for the tetrode is unusually irregular. This is due 
to a phenomena called secondary emission. Briefly, 
some electrons strike the anode 
with sufficient speed to liberate an 
electron from the anode surface. 
This electron which has been 
liberated moves into the space 
between the anode and the screen 
grid. Because the screen is at a 
higher potential than the anode 
the electron will move towards 
the screen. This causes an 
increase in the screen current 
and a decrease in the anode 
current; in Fig. 62 it can be 
seen that the anode con- 
tinues to lose secondary electrons 
until an anode voltage of about 
65 is reached. Secondary emis- 

sion does occur after this point 
but as the anode voltage is now 
greater than that of the screen 
the electrons will return to the 
cathode and their effect will be 
very small. 

7.5 Adding a Third Grid -The 
Pentode 

In the tetrode the irregularity of 
the Ia /Va curve is likely to cause 
distortion in a circuit in which 
the valve is used. If this distor- 
tion is to be reduced some way 
must be found of overcoming the 
effects of secondary emission. 
The simplest way to do this is to 
introduce a third grid between 
the anode and the screen grid. 
This third grid is called a 
suppressor grid. The suppressor 
grid is always connected to the 
cathode with the result that it is 
always at zero or negative poten- 
tial with respect to the anode. 
Therefore any electrons which 
are liberated from the anode will 
now pass into the space between 
the anode and the suppressor 
grid: but as the anode is always 
at a higher potential than the 
suppressor grid the liberated elec- 
trons will return to the anode. In 
the pentode (valve with five elec- 
trodes) the effects of secondary 
emission is therefore overcome. 
A typical la /Va curve for a tet- 
rode has been shown as a dotted 
line for comparison purposes. 

7.6 Other Multielectrode Valves 

Valves for special applications, 
such as for frequency changing 
in a superheterodyne receiver, 
may have more than three grids. 
The heptode, which has seven 

electrodes, and the octode, which has eight elec- 
trodes, are typical examples. Space is, however, 
too limited to allow any detailed description of 
these types of valve. 

(a) (b)! 

Fig. 64: (a) Discharging a capacitance through a coil; (6) damped oscillations. 

www.americanradiohistory.com

www.americanradiohistory.com


78 PRACTICAL 

7.7 The Triode as on Oscillator 

If a charged capacitance is discharged across a 
coil of inductance L and resistance R, free 
oscillations will be set up. If a graph of current 
against time is drawn it will take the form shown 
in Fig. 64. 

As can be seen from the graph the period of the 
oscillations is constant, but as the capacitor dis- 
charges the amplitude of the oscillations decreases. 
This type of oscillation is called a damped oscilla- 
tion. If the oscillations are to be maintained they 
must be undamped oscillations, and in this case the 
amplitude would be constant as well as the period 
of oscillation. A valve can be used to supply the 
energy required in order to maintain undamped 
oscillations, but this energy must be supplied under 
certain specified conditions. 

7.8 The Conditions for Oscillation 

When a valve, such as a triode, is to be used as 
an oscillator the valve must supply its energy under 
the following conditions. 

1 The energy delivered by each impulse must 
be large enough to make up for the energy 
lost between impulses. 

2 Thp impulses must be in the correct phase 
so as to deliver the energy to the oscillating 
system. 

3 The energy, or impulse, must be supplied at 
the same frequency as that of the oscillatory 
circuit. 

7.9 A Simple Valve- driven Oscillator 

A simple valve driven oscillator is shown in 
Fig. 65. If oscillations are to be maintained, feed- 

, back from the output circuit to the input circuit 
must be ensured. In this oscillator the feedback is 
obtained because of the mutual inductance between 
the grid coil, Ll, and the anode circuit L2 Cl. The 
correct phase relationship between the anode and 
grid voltages can only be maintained if- 

a the anode and grid coils are wound in the 
same direction; 

b the ends of the windings are connected as 
shown so as to ensure the correct phase 
difference. 

It is obvious therefore that the power supplied to 
the valve in the form of d.c. supplied by the 
battery is converted into power in the form of an 
alternating current in the anode circuit. 

Fig. 65: A simple oscillator circuit. 

WIRELESS May, 1965 

7.10 Grid Bias in an Oscillator 

In Fig. 65 the components C2 and RI have not 
yet been mentioned. These components produce a 
grid bias voltage which helps to make the oscillator 
more efficient. In an oscillator with no grid bias 
(negative) grid current will flow during the positive 
half cycle of the grid voltage and the power 
produced is dissipated in the grid in the form of 
heat and reduces the efficiency of the oscillator. If 
the oscillator is to operate with high efficiency the 
grid must be biased beyond cut-off value. If a 
battery were used to supply the grid bias the initial 
small oscillations in the circuit would not cause 
any anode current to flow and oscillation would 
cease. The bias voltage produced by C2 and R1 
however starts at zero and increases with the ampli- 
tude of the alternating component of the grid 
circuit, and therefore permits oscillations to con- 
tinue. The method of providing grid bias which has 
been described also helps to maintain the ampli- 
tude of the oscillations in the circuit constant. 

Fig. 66: (a) 

(b) 

A tuned -anode, tuned -grid oscillator; 
The Hartley oscillator. 

(b) 

Fig. 66: (c) The Colpitts oscillator. 
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95 OLD KENT RD., SOUTH SUPPLIES 72 ksOROUGH HIGH ST., HOP 2125 

ELECTRICAL LTD. 90 HIGH ST., EDGWARE EDG 6751 
17 WOODFORD AVE., ILFORD CRE 4815 

Post orders to 95 Old Kent Road, London, S.E.1 291 HIGH RD., CHISWICK, WA CHI 0154 

EECO Model S.E.37B 
Push Button 20.000 0E -V. Teat Meter 
D.C. Vohs. 0-1 
io - 50 - 250 -500 
1000 "s 
A C 
Volts 0 
- 10.50- \/ 
250 -500 ,,,, 

- 10,000 \' ' 1 II1II 'I 

D C 
Current 0- Ll t 

1sB10 

III 

50A, 10mA, Ill' 
50mA 
Resistance 0 -5K 0- 5000K11 -5M0. 
Inductance 501i- 5000H. Capacitance 
150pF- 0.021íF. D.B. -00 0 +22DB 
200 36DB. The simplest and most 
efficient meter on the market at £££'e 
below its true P. & P. 

value. 15.0 2/6 

TECH. MODEL PV -58 VACUUM 
VOLTMETER SUN 

ACE - 

TUBE 
Finest design for stable a accurate meast re- ^ .w 

n 
7 

l n-a 
-.-sw 

` 
. T 
Each tester is 
probe and operating 
The finest value 

s 
I 

-- , 
supp 

in 

ment- 1% tolerance on all resistors. Large design 
4in- 200 /a meter for accurate readings 11 meg- 
ohm input. 
Ranges: 

-L.C.V. 0.1 5.5- 15 -50. 150- 500.1500V. 
+D.C.V. O- 1.5- 5 -15 -50 -150- 500- 1500V- 

:' A.C.V. 0 -1.5- 5.15 -50- 150 -500- I500V- RMS 
0- 1.4- 4- 14 -40- 140 -1900 -4000 P.P. 

Reaietaece: 2 ohms to 100 megohme 
Decibels: -10dB to +65dB- 
Operation: 220/240V A.C. Size 7 n 41 x 41e. 

led brand new and fully guaranteed complete with 
instructions. 

testero available at only £12 .1 9. 6 P. 
& P. 

Complete 3/6 ex- 

Ready built 
4 transistor s new push button 

- 
luxe ta tape 
recorder ir- ` 1 

cuit 4 trans- 
istors- Re- 
cording D.C. bias 1 track built in Olin. 
P.M. speaker. Recording time 17 mina. 
approx. on 200ft. tape. Batteries 1 U2- 
1 PP3. Complete with crystal micro- 
phone personal car phone, 200ft. tape 
and reel, apare spool carrying strap and 
batteries. Wonderful value. At only 
£4.15.0 plus 4/9 P. L P. Fully guaran- 
teed. 

MINIATURE PUSH -PULL 
AUDIO AMPLIFIER 

4 Transistor 
Output 200 mW. Low and high gain 
inputs to operate 30 speaker. 
Wonderful value 316 P. & P. / 2/. 
Complete with operating mates tiono. 

EECO MODEL S.E.100 , 

i 

!I 

4 

Maximum 
CO r 
Ins 
Power Power 

The 

- . 
°-: e-1 TRANSISTORISED VARIABLE 

n (fo D.C. POWER SUPPLY 
1ß, , Meter Range: Voltage Range: 
..... 

' Vat o -_'o V.D.C. 0 -20 Volts 
EECO Model S.E.550 

100,000 O.P.V. PROFESSIONAL TEST 
METER Ell 

III 

Highest aoouraM 
3% on D.C.V. 

amps -ohms. 
4% n A.C.V. 
D.C. Volts: 
5 -'.5 -1 100- 
0 -0 at lÚ0,000 

o 
. -- - Current 20mA Continuously 

0 -200mA variable 
Current Gap. 0.10V 200mA intermittent 0 -20V. 150mÁ 

°"Usly- 
°dance Source: Current position 3.3 ohms. Voltage position 0.2 ohms. 

Input: 2'23/210 V. Size 6 x 31 x 21in. - 

U.5 amp clew blow iu D.C. circuit. 
low A.C. ripple and source 250 O.P.V. 

0- 500 -1000 at 

-rI ' , A.C. Volts- 
35,000 O.P,V, . 0.2. 5.10 -50 -2.50- 
1000 at 12,500 

extremely wide variable voltage range, 
imp dance of the H.R.100 makes it a most satisfactory power supply to 
ope ate transistor radios, hearing aide, pre -amplifiers, instruments and other 
elec tonic devicea under repair- The 

voltage source 
can be used in television and 

radio servicing, as an A.V.C. or voltage source as a D.C. filament supply 
ripe ate relays, recharge small batteries and light electro plating as in 
den istry. a P. & P. 4/6. Fully guaranteed and complete with 

á.6a10 .O test lead, eroe. clips and operating tructions. 1p9 

A GENUINE 4 AMP BAT - 
TERY CHARGER for Only 

I I 49 6 P. & P. 4 6 

O.P.V. 
D Amps: 

0 ía: O.0-m- 2mÁ -2U at 150mÁ. 
Reè stance: o.2o- tr- 2ook -2ok. 

160k -16k -1600 Centre Scale. 
Dee bola: -20 to 62 (OdB- 0.775v), 

£7.19.0 P. 
& P. 

7 3l- 

U ! IIIIIIIIIII 

:::1-::: 
Ili 

t, 

II I 
A 

11111111 

.:. 

IIIIIIR 

EECO MODEL S.E.200 MINI -LAB , TESTER 
í4a , This remarkable meter has seven test instruments 

Packed tuts one pocket size case which can be taken 
e- " ̂ and used anywhere. 

I:_ e- Resistance Substitution 1000 - 1K0 - 1OK0 - 
11UK O - 1510. Capacitance Substitution ,002mfd- 

C, .00Smfd. - .O2mtd. - .1mfd. and 10mfd, 
lt- X.F. Signal Generator. Frequency fixed at 445 Ke. 

(adjustable to 700 KM output 35 MmV approx. 
Audio Generator Frequency 400 c /e- Output 35m/v approx. D.C. and A.C. 
Volta. 4 ranges 0 -15- 50.150 -500 volts- at 4,000 O.P -V. 
R.F. Field Strength Indicator. Frequency range 1 to 140 Me. Antenna 5 
sections, length 10 /In- Size 6 x 21 x 31in- 
The Mini -lab is completely battery operated and suitable for quick checks 
in the service shop and Home Service calla each £3 9'6 each 

With Test Prods and Battery Fully Guaranteed. 

ÌIIIIIIIIIi 
I II I 

IRRITI" 
IIIII1'II' 

EECO Model U,D.80I 
UNI- DIRECTIONAL 

DYNAMIC MICROPHONE 
Made In England to our own epeelflea- 
fion and fully guaranteed. High-Low- 
Med. charge rate. 6V. or 12V. Selector 
Plug- 200 -250V- Maine Selector Plus. 
4 amp Cartridge Fuse protection, cot 
plate with mains lead charging lead and 
crocodile dips. 

- 

Dual impedance (6000 50k0) 
Frequency Characteristics: 100(1. 14,000 
e /e. 15dB. 
Sensitivity: -75dB -3dB at 6000 

55dB ±3dB at 50K0 OdB ..1V,í 
bar. 
Directionally uni- directional (5007,000 
c/a over 15 dB at 180°). This is a new 
and high class dynamic um- directional 
microphone, very high in sensitivity 
and excellent in frequency characterist- 

' maintains high stability even 
against poor ambient conditions- 
Complete with 12ft. two screened mic. 
cable. P. &P. 
Fully Guaranteed. Ell... 3/6 

NEW ! ! ! NEW ! ! ! 
C61-High Impedance Crystal Mk. 
with built -in on /off Switch. Complete 
with Table Stand. Plug -in Mie. lead 
and neck bolder, all in a wonderful 

tin chrome finish. 1 VALUE AT 33/6 Plug 1/9 
7C P. it P. 

..._ 

FANTASTIC OFFER ! ._ - (Ready built and working), 4 -speed Record 
Player. Incorporating a 21 watt output ampli- 

\ h 6ìn. 10,000 line .pecker and the latest \ \) woR. single player unit. Beautifully designed 
wood cabinet covered with two -tone fabric in 
blue and grey. Mains voltage 220/260 volts - 9' A.C. only, Wonderful value at 

ys 
0!".4. £7.19.6 

P. & P. 7/6 

VANTONE 
Ready 

ht 

MAINS 
built 5 valve superhet 

_ 

I 

r v 

RADIOS 
with built- 

e 
Ferrite. tuning 

bar. 
E3.15.Ú. 

plus 3/9 

F s l l y EECO 4-Ch. Transistorised 
MICROPHONE MIXER 

- -I 

MD 175 
DYNAMIC 

- 
-. 

a 45/- 

- F= teed. ft- teed - 
49 6 /) í -_ Post -% paid l _ 

EECO Model M84 
FLOOR STAND 

Height fully opened 551ín. 
Ti Fully closed '33ín. ree 

sections fully telescopic, 
I or 1 in. mic. adaptor 
Price 39 6 ea,- & P- 

/ 5/- 
Heavy cast iron base. 

This wonder. ° fn, littleradio 
will receive 

all stations on Med!wave loud and clear 
ins. Luxembourg. ideal for bedrooms 
kitchens or as a second maim radio. 

EHRECORDER 
Ó _` 

,r' 
^` Give all your re- 

MIC P. & Y. 2/- 

Sensitivity -55 Impedance 
dB at 1000 50KÚ 
non -directional, latest American 

cordings that pro- Wonderful value. design. 

ppC V 
, - - - - - 
t j .......73f'.. . 

4 Transistor Tape Recorder. Ready 
built. Easy to operate single lever 
function control 200mV output com- 

spare Spool- Personal earpiece and 
batteries- Wonderful value £4,19,6 plus 
5/- P. t P. 

Peas ono touch. The Fee° mixer allows 
you to mix 4 signals such m -Mfc -tape, 
ecorde and tuner into a single output. 

Wonderful for groups, amateurs 
recorders, etc. 
Guaranteed to give hours of pleasure. 

ACOS 
Die cast, hand shaped body. Special offer 15 /6 plus P. A P. 2/6. 

MULTI METER BARGAIN. EECO Model 220S 
4,000 O.P.V, on both A.C. and D.C. D.C. volts 0 -b -25- 125 -500 -2500. 
A.C. volts 0- 10 -50- 2501000. D.C. current 0- 250RA- 0- 25OmA. Resistance 
0- 10K0.0- 1meg.0 Decibels -20 to +22dB. Meter size 45 x 31 x 15in. 
Complete with test prods and battery Wonderful Value at 63/- plus 
3/- P. & P. 

FAMOUS MAKES 
AMPS & PRE -AMPS 

at Vastly Reduced Prices 
3/4 watts, £4,19,0- 4/5 watts, £5,13.6. 
5/5 Stereo, £1se 
separate Pre-amp. £15,2.6- 30 watt 
216.2.6. 50 watt, 216.2.6. Tremolo- 
Unit 68.15.9. Tape Pre -amp, £9,0.0- 

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE 
Preq. Res. 30- 12,000 c /e. Sensitivity 180m V /cmleec. Load 100 100 at 
Complete with Sapphire Stylus- OCR PRICE 12/6 each, P. & P. 1 / -. 

RONETTE STEREO O.V -5, TURN -OVER CARTRIDGE 
with Sapphire Stylü. OUR PRICE 19/6 each. P. & P. 1 / -, 
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The revolutionary Tweeter 

introduced at the Audio 

Fair -and available now! 

PRACTICAL WIRELESS 

THE NEW SUPERB 

IONOFANE 
LOUDSPEAKER 

MODEL 601 
The basic H.F. unit 
ready fer building into 
a speaker assembly. It 
will handle the treble 
of 2.0 watts of music. 

28 Gns. 
MODEL 602 
The basic lonofane H.F. 
unit, together with a 
special Sin. mid range 
unit, cross -over and 
provision for connection 
to an existing bass unit 
of up to 20 watts 
capacity. 45 Gns. 
MODEL 603 
A full range speaker 
assembly of the highest 
quality, consisting of the 
lonofane H.F. unit new 
Sin. mid range and new 
15in. bass unit. Will 
handle up to 20 watts. 

75 Ges. 

FANE 

The IONOFANE operates on 
the lonophone principle 
invented by Klein of Paris and 
is covered by British Letters 
Patent No. 756546. 
It is a high frequency 
loudspeaker having a perfectly 
uniform response from 3 to 
30 kilocycles, quite free from 
resonances and colourations 
and with perfect reproduction 
of transients. 
It is fully guaranteed. 

WRITE NOW FOR 
ILLUSTRATED LEAFLET 

` k. HICK LANE acoustics BATLEY 
LIMITED / YORKSHIRE 

Enquiries for these Speakers including the Wholesale 
and Retail Trade may be sent direct to 
FANE ACOUSTICS LTD., BATLEY, YORKSHIRE, 
or to.LJNEAR PRODUCTS LIMITED, ARMLEY, LEEDS 

May, 1965 

J35flfl. 
Jason were first to produce a stable switched 
f.m. tuner for reception of BBC transmissions 
and an outstanding success has been achieved 
with the introduction of simple -to- operate 
switched tuners to receive both f.m. and TV 
sound transmissions. Jason tuners and test 
equipment offer a wide choice of models 
designed to meet present -day requirements 

and are a delight to build. 

JTV2 SWITCHED TUNER for the reception of all BBC 
f.m. transmissions and BBC -I and ITV television sound channels 
at the turn of a switch. Foster -Seeley discriminator. 
Built -in power supply. Sensitivity 10µV for 40 dB quieting. 
Audio output 0.4V approx. All components including turret 
and coil plate but less four valves 614.0.4. 

JTL TAPE PREAMPLIFIER designed to suit any tape deck or 
head. Will simultaneously record and playback stereo or 
mono using two or four track heads. Especially recommended 
for use with the Lorlin SB26 tape deck. (Send for details). 
All components including valves 422.1.0. Ready built and 

tested 430.9.0. 

OTHER JASON KITS 
FMTI F.M. TUNER, less valves E5.19.0 
FMT2, F.M. TUNER, less valves E9. 9.0 
(less power supply components) E7.15.0 
FMT3 F.M. TUNER, less valves E10. 9.0 
(less power supply components) E8.15.0 
MERCURY 2 Switched Tuner, less valves 1.9.15.4 
ARGUS Transistor m.w. Tuner, complete E7.10.0 
AGIO Audio Generator, complete E15.19.0 
OGIO Oscilloscope, less c.r.t. 1.18.10.0 
WI I Wobbulator, complete 414.19.0 
EMIO Valve voltmeter, complete 1.23.0.0 
S826 Tape Deck (built only) I -track mono_ 31 ges. 
9 -track stereo 39 gns. 

Write for descriptive leaflets and name and address 
of nearest stockists 

JASON ELECTRONIC DESIGNS LTD. 
18 Tudor Place, Tottenham Court Road 

LONDON W.I 
Telephone: MUSeum 4666,8 
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7.11 The Frequency of Oscillation in an Oscillator 

The frequency of oscillation in a valve driven 
oscillator can be found by referring to Section 
4.7 in the February, 1965 issue of this magazine. 

7J2 The Efficiency of an Oscillator 

The efficiency of an oscillator is simply given 
by the relationship - 

Output power 
Efficiency = X 100%. 

Input power 

7.13 Specific Oscillator Circuits 

Shown in Fig. 66 a, b, c are three oscillator 
circuits which are commonly used in amateur 
radio work. Space does not permit a description of 
the mode of oscillation of each type and the reader 
is advised to find out the mode of operation from 
a suitable text book. (See Article 1.) The reader is 
also advised to read up more fully the basic prin- 
ciples which must be observed when dealing with 
valve oscillator circuits. 

Question 

Using Figs. 62 and 63 as a basis, draw graphs to 
show - 

a The la /Va curves, for a tetrode similar to 
that dealt with in Fig. 62, for values of con- 
trol grid voltage of 0, -1 and -2V. 

b The la /Va curves, for a pentode similar to 

WIRELESS 81 

that dealt with in Fig. 63, for values of con- 
trol grid current of 0, -1 and -2V. 

(Curves of the correct shape and approximate 
position will be acceptable.) 

Answer to Last Month's Question 

1 Mutual conductance is given by the change in 
anode current divided by the change in grid 
voltage which produces this. In the question, 
the change of anode current was 2.8mA, or 
0.0028A, and the change in grid voltage which 
produced this was 1.6V. 
Therefore gm = 0.0028/1.6 

= 0.00175 mhos 
or 1,750 micromhos (µmhos). 

Mutual conductance in mA /V will be given 
by 2.8/1.6 
= 1.75mA /V. 

2 In Fig. 58 a change in anode voltage of 40V, 
(100 -60), caused a change in anode current 
of 2.8mA. The same change in anode current 
was brought about by a change in grid voltage 
of 1.6V. Therefore the amplification factor of 
the valve is given by 
60/1.6 

= 37.5. 

3 Cut off for Va = 100V is Vg = -3V. 
4 Cut off for Va = 60V is Vg = -1.5V. 

Part 8 Next Month 

Selling Out last! 
HURRY FOR YOURS 

PRACIICAL HOUSEHOLDER 

YOUR 

124 -PAGE 

GUIDE TO 

BETTER 

MOTORING 

AT LESS 

COST 

PRACTICAL MOTORIST 

annual 1965 
2/6 

li 

PACKED WITH NEW IDEAS AND EXPERT 
KNOW -HOW ON IMPROVING YOUR HOME 

2 /6 from all Newsagents and Bookstalls 

BIG DEMAND! GET YOURS NOW! 
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INTEGRATED 10 WATT 
AMPLIFIER AND 
PRE -AMP 

SIZE 
6'x3' 

AVAILABLE FOR 
BUILDING OR 
READY KILT 

THE ONLY DESIGN 
IN THE WORLD TO 
GIVE YOU ALL THESE 
EXCITING FEATURES 

* Pulse width modulated amplification. * Eleven transistor circuitry. * Unique four transistor output stage. * Input sensitivity of ImV into IK ohms. * IO watts peak output into 15 ohms. * Total harmonic distortion less than 
0.1 %. * Choice of tone control system for 
mono or stereo to match pick -up, 
micro and radio inputs. * Power requirements -12 to 15 volts, 
D.C. * Very easy assembly. 

SQUARE WAVE 

GENERATOR 

f1J-L. 

PEED RACK 

INTEGRATOR 

INPUT TWO STACK 
!V PRE AMP 

M 

THE ONLY 

CONSTRUCTIONAL 
AMPLIFIER IN THE WORLD 

USING PULSE WIDTH MODULATION 

Hi-fi quality for very low cost 

By using pulse width modulation, the Sinclair X -10 integrated amplifier and 
pre -amp offers the constructor entirely new concepts of amplifier design 
and performance. Everything, except the tone and volume controls, is 
contained on the printed circuit board which measures only 6 x 3in., and 
since no heat sink is necessary, the saving in space is enormous. This gives 
the constructor the opportunity to build a modern sleek hi -fi installation. 
In performance, the X -10 is a revelation in quality and power. There is 
no falling off at higher frequencies up to 20Kc /s, transient response is 
superb and current consumption for the power output obtained is appre- 
ciably less than in comparably rated conventional amplifiers. In fact the 
X -10 will operate perfectly well from two 6 -volt lantern batteries. The 
Sinclair X -I0 Manual included with every X -I0 Amplifier explains how it 
functions and gives tone control and stereo matching circuits none of which 
costs more than a few shillings. 

CURRENT 
ADDIS 

SCHMIDT 
TRIGGER 

BLOCK DIAGRAM 
shows in simplified form the stages of function of this X -10 Power Supply Unit (ready 
remarkable amplifier. Such design with its very much built) for A.C. Mains. 
better standards of performance is made possible by use £2. 1 4.0 
of the very latest transistors and high quality components. 

NPN /PNP 
ceINtIttry 

Mir 

NN/N 
wgbmentery .;. 

All parts for building, including 
II transistors, with X -10 
Manual and instructions come to 

£5:19.6 
Ready built and ested with 
X -10 Manuw 

£6.19.6 

* FULL SERVICE FACILITIES ALWAYS AVAILABLE TO SINCLAIR CUSTOMERS 

sinlair SINCLAIR RADIONICS LTD. 
COMBERTON Cambridge OOMETON 
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Sindá ir Designs 
A LONG RANGE, POWERFUL 

RADIO SMALLER 
THAN A MATCHBOX 

SINCLAIR 

MICRO -6 
IT'S THE WORLD'S SMALLEST 
Ho transistor set has ever yet compared with 
the Micro -6 for size, power, performance and 
design and thousands upon thousands are now in 
uee throughout the world. Everything except the 
lightweight earpiece is contained within the 
smart minute white, gold and black case. Unique 
features include bandspread over the higher fre- 
quency end of the medium waveband for easy 
reception of Luxembourg, powerful A.G.C. to 
counteract fading of distant stations, and vernier 
type tuning. Quality of reproduction is outstand- 
hgly good. Order your Micro -6 now and prove 
for yourself why it cannot be too highly recom- 
mended as an intriguing design to build and a 
most practical radio to use, and you can build it 
in an evening. * Measures 1?° x Vo° x 2° and 

Weighs Less than One Ounce 

x. 

A.G.C. 

2nd A.F. 
Amp. 

3rd A.F. 
Amp. 

BLOCK DIAGRAM O MICRO -6 
Six stage circuit using 3 special Micro -alloy 
transistors (M.A.T.$) provides 2 stages of 
R.F. amplification. double diode detector 
and high gain 3 -stage A.F. amplifier plus 
A.G.C. Tunes over the Medium Waveband. 
Two self -contained batteries give about 
70 hours working life. 

All parts including M.A.T.s, 
lightweight earpiece and In- 
structions come to 

59'6 
MALLORY MERCURY CELL 
Type ZM.312 (2 required) 
each I'll 
Pack of 6, 10'6 

'Transrista' black nylon wrist 
strop 7'6 

SINCLAIR 

Designed for 
sse with the 
Micro -6 or 

Receivers rs 

TR750 POWER AMPLIFIER 
Measures only 2" x 2" 

Another outstanding Sin- 
clair design. Incorporates 
its own volume cony I and ono switela. Used wirk 

the Mirs -6 or Slina- 
Itr e makes a I owel'- 
tul hi,h quality ear 
portable or domestic 
radio. 750 nvllrwaut 
output into o .tlnd- ` and 2.',30 ohm speaker 

111n)V input. l''l' rq agni'\' 
response from 10 -211.0011 can 

1,113. The TI t 750 will also make an 
escel lent nuaxa record reprI rtluce,' 
ipal'od for <tereei baby alarm. etc. 

All nota wit)r 39 6 n r/I, bl,nt,45/ 
fnetructirnlnconie to und tesfed 

r 
TO SINCLAIR RADIONICS 
Please send items detailed below 

Trace that fault with a 

SINCLAIR MICRO INJECTOR I' 

ICI I 

This ingeniously designed de'iee 
generates a test 1 rlai t any I e- 
q uency Irom lie/ to 30'11' ./s which 
is iu1 eted sil the probe into any 
part of audio or radio equipment 
enabling the user to trace hulls 
rapidly and accurately. The case 
measures only 1.11 5 1.3 s fin with 
sell contained battery. with lull 
instructions. 
Parts for building 27/6 

awe to 
Ready built 32/6 
and te.trri 
SINCLAIR SLIMLINE 
An extra -easy to build high performance 
pocket radio. Ideal for beginners. Case, 46/6 
parts, earpiece and instructions come to 

LTD., COMBERTON, CAMBRIDGE 
£ s. d. 

TOTAL E_ 
For which I enclose cash /cheque /money order 

NAME 

Phone: 
COMBER TON 682 I 

ADDRESS 

BLOCK LETTERS P.WS 
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RECEIVERS & COMPONENTS 

" HEATH KITS " can now be seen In 
London and purehased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD.. Dept. PW7 /9, 
126 Hamilton Road, West Norwood, 
S.E.El7. GIPsy Hill 6168. 

TRANSISTORISED SIGNAL INJEC- 
TOR. Complete kit of components 
and circuit of injector for tasting 
amplifier or radio 10 /- only. Post 
free. G. F. MILWARD, 17 Peel Close. 
Drayton Bassett, Staffs. 

WE HAVE large stock of surplus com- 
ponents to dispose of, so we have 
decided to offer you a mixed parcel of 
200 items for 45/. post paid. You 
won't be disappointed. -GEORGE 
KANNLNGTON, 88 Lather Road, 
London, W.11. 

R & R RADIO & T V SERVICE 
Dept P.W. 

MARKFT STREET, BACUP, LANDS. 
Telephone 465 

SALVAGE VALVES 
aF18 4/8 10P14 
6L18 4/8 20P5 
EF80 1/8 30P4 soon 8/- 8F15 
ECM 8/8 5B91 
SOPS 6/- EF85 
P1.38 8/. 8/301.2 
PCF80 4/- 20P3 
P1,81 5/- &U'Ll 
PZ30 61- PL36 
0329 6/- PC1,82 

8/6 
71- 

1/. 
6/- 

51- 
4/- 

5/. 

Tested before despatch 
PUN 8/8 20P4 8/8 
0801 7/8 80P16 ó/- 

10F1 1/8 PCC84 4/- 
20P2 5/8 P0188 6/- 
30FL1 61- PY81 8/8 
PY32 6/. 0301 8/- 
804Ge 6/- 10P1ß 6/8 
6F1 2/8 20D1 2/- 
ECC81 8/- 80P12 5/. 
EY88 4/. PY83 51- 

Speakers, Ex-TV. 61e. round, 6 z 4try, 8/6; 61n. 
round, 8/ -; poet 2/.. 
Lins Output Tramatormns available. Siate set 
model No. 
Turret Toners. 8/1 pest 2/. 
Sean tons, see. Quote set model No with all en. 
quiries and B.A.E. for prompt reply. All goods 
subject to satisfaction or money refunded. 

DIREGT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
In the UK. Line Output Transfor- 
mers. Frame Output Transformers, 
Deflector Coil for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms O.O.D. or C.W.O. Bend S.A.E. 
for quotes. Day and NigihtFTelephone 
GOPsy Hill 6166, 126 Hamilton Road, 
West Norwood, ß.E.27. 

TRANSISTORS, UNMARKED, UN- 
TESTED. 40 for 10/-, P. and P. 10/ -, 
4 packets post free. Relays, thousands 
of typas. special catalogue free. 
General catalogue of Mechanical and 
Electrical Gear, Tools, etc., 5,000 
items free. K. R. WBTSTON (Dept. 
PRW), New Mills, Stockport. 

GUARANTEED NEW AND TESTED TRANSISTORS 
Money returned if not satisfied 

RA 102: EA 103: xA 104: NA 111: SA 112,1/9 each 
IB 111: OC 189, 2/4d. each 
OC 42: OC 49: OC 44: 00 45: OC 71, 8/- each 
IC 101: xC 121, 4/8 each 
GET 9, 6 /6d each 
IA 701: NC 141, 8/8 each. 
OC 28, 8/- each 
IA 702, 11/- each 
I.A 709, 18/8 each 
Red, White or Green Spots, Od. each 
General purpose diode, Od. each 
Rectifier GI 8M, 8/- each: BYZ 19, 6/- each. 
Fend41.A.E.forJWZ Aria Lists ftrwuielor components 

valves, eta 

CLEVELEYS ELECTRICAL 
ENGINEERING COMPANY 

Dept. P.W.. Bank Chambers, Poulton le Fylde. Lanes, 

8ßF 375V Unused Tag -ended Electro- 
lytes, 11/- per doz, post paid.. 2 
Colebrook Avenue, Southampton. 

RATES: 7/3 per line or part 
thereof average five words to line, 
minimum 2 lines. Box No. V- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless." 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

BARGAIN PACKS 
Assorted Resistors á -2W. 

300 -LI 60 -5/- 
130 - I0'- 25 - 2i6 

Money with order 

KINRAY COMPONENTS 
575 Rayleigh Road 

Eastwood, Leigh -on -Sea 

Al POST FREE BARGAINS: Guaran- 
teed set tested Valves, EF80, EB91, Od. 
each; ECL80, 2/ -; E0082, PY31, PZ30, 
3/- each; PY80, PY82, 3/3 each; PL83, 
3/8; PL82, PC780, 3/0 each; 20P1, 4/ -; 
EBP80, 3437, 4/3 each; PL33, 4/6; 
PL81, 4/0 10P13, 5/3, S.A.E. for Lat 
or enquiries. Al RADIO COM- 
PONENTS, 14 The Borough, Canter- 
bury, Kent. 

PRINTED CIRCUIT PANELS make 
construction of 10W Push Pull Stereo 
or mono amplifiers dead easy! The 
Symphony Panel provides all circuitry 
from 1npu16 (50m /v) to output trans- 
former secondary. Measure only 4} x 
31. Price 40/- each or with valves 
(2x EC085's, 2x EL84's 80/ -). N.R.S. 
(Dept. PW ), 16 Kings College Road, 
London, N.W.3. PRI 3314. 

POWER TRANSISTOR BARGAINSI 
1S012A 60W 5Mc /s, 25/ -; 0044/48/ 
82 Equiv., 2/-; 0A70/79, ed.; BY100, 
4/6. SAE for list. D. & W. LTD., 
220 West Road, Westoliff -on-Sea, 
Essex. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS. Pluckley, Ashford, Kent. 

TRANSISTORS AT GIVE -AWAY 
PRICE! NKT 124/5 Switching tran- 
sistors. Also capable 

er 
e 8 oof 

being used in 

0l equivalent n 1/- each.25for0£1 
or E3 per 100. Miniature earphones 
with plug and lead 6/ -. Transistor 
electrolytes 1/6 each. Brand new 4in. 
speakers 10/ -. Goods under 10/- add 
6d. postage please. G. F. MILWARD, 
17 Peel Close, Drayton Bassett, Staffs. 

C;4011.RLTD,ó(_( 
) c-' 

V.H.F. Receivers P104 (R1352) 100 to 150 
Mo /s. 13 valves. timing meter. Good condi- 
tion and complets with conversion instruc- 
tions. 83.10.0, carriage 15/ -. 
230 Volts A.C. Rack Mounting Amplifiers. 
4 watts 600 ohms output. Valves, 554. 6V6, 
6J7, 6J5. only 35/ -, carriage paid. 
Canadian Chamois Padded head and 
Mike Sets for 19 and 22 set, etc., 10/ -, Post 
2/6. Canadian Carbon Mikes with lead 
and Jack. 4/6, post 1/6. Low Impedance 
Headphones, with lead and lack, 6/8, 
post 1/6. 
(Carriage charges app /p to England and Wales 

only) 
Telephone. W,,nlhinlr 9097 

40/42 PORTLAND 
ROAD. WORTHING 

May, 1965 

TRANSUNITS LIMITED 
All items listed are new, of current manufacture 

and available by return of poet. 

Makers' Name t R.I. No. Pose 

CAPACITORS r. d. 
60 MFD 50V Dubi0er BR 4070 9 
600 MFD 50V nubiller C.T. Sleeved E 8 
1,000 MFD 50V Dubllier .1. Sleeved 8 8 
100/200 MFD 278V 

Dubiller C.T. Sleeved 7 4 
1 MFD 25V Hunts 81d20 6 
400,000 PF 125V 1% S.T.C. 466LWR 

102RJ 
85.200 PF 125V 1% S.T.O. 466LWR 

103GF 
210,000 PF 125V 1% S.T.C. 466LWR 

1020V 
428.000 PF 120V 1% S.T.O. 455LWR 

102EM .. .. 

7 6 

S 

6 6 

7 6 

CONDENSER CLIPS 
lin. and lite. TOC Type HI I 

CHASSIS PLUGS 
3 Pin B. A L. Type L1349 /CP ., 4 6 

FREE SOCKETS 
3 Pin B. A L. Type L1349/FO ,. 8 0 

CHASSIS PLUGS 
12 Pin Palmtop 500685 4 6 

FREE SOCKETS 
12 Pin Painten 500688 .. 6 9 

INSULATED STAND-OFFS 
Types 4A4. 4C4, and 106 .. .. 5 

MIDGET P.O. PRESET PITS 
Type. LPV 5% and 10K .. 11 
Types LPH 5% and 101C., .. 10 

NEON INDICATORS 
110V Red and Amber Type 51.7$ 6 9 

POTENTIOMETERS 
lin. Slotted Spindle 2 watt W.W. 1%, 6E 8 e 
Pe. Blotted Spindle 2 watt W.W. 10Y.. S 8 

POTENTIOMETER KNOBS 
Bolgie 5107 .. .. .. .. S 

PLESSEY SWITCHES 
4 Pole 6 way Type GA2 She 3 5 0 

RESISTORS 
180 ohm e watt .. .. 1 
460 ohm 6 watt .. .. .. 1 
1% 8 watt .. 1 
1.5K 6 watt .. .. .. .. 1 

2.2 %8watt .. .. .. 1 
2.7K 8 watt .. .. .. 1 
3.3K 6 watt .. .. .. 1 
4.7% 6 watt .. .. .. 1 
12% 6 watt .. .. .. 2 
120 ohm watt .. .. .. 1 
450 ohm 10 watt .. .. .. 1 

3.3% 14 watt .. .. .. 1 
4.7% 14 watt .. .. .. 1 

12K 14 watt .. .. .. 1 

TRANSISTORS DIODES 
0036 .. 11 O.A.S 
0072 .. 6 ED200 0044 . 3 
00140 .. 

. 
11 ED400 

00200 .. 6 BD91 00201 .. 14 
00202 .. 18 eD92 
0C205 7 
OC206 ... . 14 8D94 
OC2002043 14 
2191418 .. 10 

ZERNEE DIODES 
ER80 .. 81 
1192048.1 .. 14 
oAZ200 .. 8 
OAZ208 .. 4 
VR10F .. 7 
VH476F .. 8 

2 10 

3 0 

3 3 

2 10 

2 10 

8 4 

28 ., e 
Z10 .. o 
212 .. 6 
216 8 
5110 1 S 
21.12 1 6 
21.18 1 8 
ZB20 0 

VOLTAGE ADJUSTMENT BOARDS 
McMurdo 27900/A .. .. .. 8 4 

Orden less than 81. P. A P.1 /-, up to 15, P. A P.2 /- 
above e5. P. A P. free. 

TRANSUNITS LIMITED 
79, HIGH STREET, 

WALTON -ON- THAMES, 
SURREY 

Tel: Walton -on- Thames 21361 

( 
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RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS: Silicon pup, mini- 
mum beta 10 at le =5mA, 1/8; Ger- 
manium non, minimum beta 50 at lc 
=5enA, 5/ -; Pnp power studs, mini- 
mum beta 50 at le =2A, 12/8. LONG - 
LANDS. 6 Mansfield Place, Ascot. 
Berks. 

2 YEARS' WRITTEN GUARANTEE. 
Brand New, Unused and Boxed. 

Complete range of Radio and Tele- 
vision Valves. 
S.A.E. lists. 

AMATEUR ELECTRONICS. 
240 Liohfleld Road, Aston. 

Birmingham 6 
(Dept. P.W.). 

SYMPHONY STEROPHONER, patent 
device invented by Swiss Orchestral 
Conductor Hermann Scherchen. Con- verts any mono radio, gram or tape 
recorder to stereo for only 42/- (plus 
cost of 2nd speaker). Illustrated bro- 
chure from N.R.S. (Dept. PW), 16 
Kings College Road, London, N.W.3. 
PRI 3314. 

SCINTILLATION COUNTER 1090 (B). Using 
CV2316 Photo tube plus 10 other valves. magnetic 
counter with lens, each unit In ease but made for lain. rack mounting a 80in. 
POWER UNIT 1003 (B) for above, mains 200-60 
Input, output stabilised (1) 0-2 IC Volte; (2) 
0-300 V at 120 mA both adjustable, meter for 
checking voltages same size as above, made by 
Ferranti. These two unite are the complete set 
and are checked complete, but ae we know very little about this kind of equipment no enquiries 
can be answered. ONLY 312/10/0. BRS 10 / -, or either unit 27/0/0. BRS 7/8. Scaling Units 109 (A) 
& (B) S.A.B. 

BULK PURCHASE of STABILISED POWER 
UNITS 
made by 
MARCONI 
or 
EDISWAN 
all Inputs 
000.50 AC 

' 
T 

(1) General Purpose P.O. two adjustable Independ 
ent outputs (11) - 0/250 V at 50 mA; (12) + 
0/250 or 0 /500 V at 250 mA. Also 6.3 at 9 amps 
using 5 -0132. 3-1211 and 7 other valves, meter 
for checking output voltage or current, both 
voltages adjuatable, 191n, rack mounting 
10 11n. ONLY 314/10/0. Matching case 20/ -, 
BRS 10 /.. 
(2) Transistor P.U. Mk II Two adjustable Indepen- 
dent outputs (1) -0 /10, -0 /100 V; (2) + 0/10, 
+ 0 /100 V metered output and same in looks 
and she as above power unit, using 20 valves 
314 /10/0. Matching case 20/-. BES 10/-. 
(3) Al above but 0/15 V, 0 /150 V. 
(4) Three output, 200- 255. 255 -350, at 200 mA, 
350 -400 at 150 mA all adjustable 5.3 C.T. 4 amp, twice 191n. rack mouatng x 0 }in. 19/10/0. 
Matching Caer 20/-, BSS 10 /.. (Two meters 
Voltage and Current.) 
(0) Output 120-250 Variable at 50 mA, e.3 C.T 
4 amp, using two meters Voltage, Current. 19in, 
rack mounting a 71e. 65/10/0. Matching Case 
20/-, BPS 10/ , 

Rejector Units 1.2-10 
moil. In 4 switched 
range,. Ideal for har- 
monic euppreeslon of 
TX, or as a station 
rejector for EX, just 
plug aerial into one 
socket and connect to 
other socket, large tuning 
knob and dial, in small 
grey case. BRAND NEW 
ONLY e3/ -, post 3 /-. 

We have been Informed by many well satisfied 
customers that these units have been used for 
Grid -Dip Oec., Signal Generators, Receivers, 
R.F. Preselector, etc., with very little modification. 
PEW ONLY LEFT. 

J. T. SUPPLY 
38 MEADOW LANE, LEEDS II 

RECEIVERS & COMPONENTS 
(continued) 

MUST CLEAR! Silly Prices) Turret 
Tuners, mostly Plessey, 2/8 plus 2/- 
post or £1 dozen post free. Worth 
more for the components alone. 

Speakers, removed from TVs, all 
tested, 71n, x 4ín., Mn., 5/- plus 2/- 
post or £2 dozen post free. STROUD 
AUDIO, Paganhill Lane, SProud, Glos. 

RESISTORS! You can't resist these) 
1,000 assorted wattage and value. 
Cannot. be repeated at £2/10/- per 
1,000. G. F. MILWARD, 17 Peel Close. 
Drayton Bassett, Staffs. 

MISCELLANEOUS 
CONVERT ANY TV SET into an 
Oscilloscope. Instructions and dia- 
grams 12/8. REDMOND, 42 Dean 
Close, Portslade, Sussex. 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits. drawings and 
notes! It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S 20 Maude Street, 
Darlington; Durham. Send lid. stamp. 

METAL WORK 
METAL WORK, AU types cabinets, 
chassis racks, etc., to your specifics,- 
Lions. PHILPOTPS METAL WORKS 
LTD., Chapman St., Loughborough. 

(CABINETS CASES 
CHASSIS 

Anything in metal. "One- offs" a pleasure 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, Oldham 
Lancs. MAIN 9400 P.W. 

FOR SALE 

CONDENSER BARGAIN! Miniature 
Paper Condensers, tin. x tin. Ideal 
for transistor sets. .0001, 001, .002, 
.005, .02, .040F. also small 5000F and 
2.20F Condensers. All 7/8 per 100, 
£3 per 1.000. G. F. MILWARD, 17 
Peel Close, Drayton Bassett, Staffs. 

ELECTRIC SOLDERING -IRON 

FANTASTIC 
BARGAIN OFFER 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forms cover for iron when not in 
use. With 4Ift. Safety 3-core 
flex. Indispensable for 
every home handy- 
man. A boon to model 
makers and a necessity 
for every wireless en- 
thusiast. Offered to P. & P. 1/- 
you at this new amaz- 
ing price. 
C. H. SERVICE, (Dept. P.W.3) 
Lusted Hall Lsue, Tatsileld, Lent 

FOR SALE 
(continued) 

MORSE MADE 
EASY 

The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum! 

One student. aged 20. took only 13 
DAYS, and another, aged 71, took 
only 6 WEEKS to obtain a G.P.O. 
Pass Certificate. If you wish to read 
Morse easily and naturally, please 
enclose two 3d. stamps for full 
explanatory booklet to 
G3CHS, THE MORSE CENTRE. 45 
GREEN LANE. PURLEY, SURREY. 

CONSTRUCTORS, HI -f1 enthusiasts, 
Service Engineers cannot afford to 
be without our bargain lists. Guaran- 
teed to save you pounds. -P. D. Co. 
Ltd., 1 'Richmond Place, Portsmouth. 

2401e1lELECTRIC POWER ANYWHERE 

from 12 eb CAR BATTERY 
I 14 AMERICAN DYNAMOTOR UNIT 

IIOItlZclotpn 200R50td 150 to 220 NM 
Perfect la TELEVISION. POWER toots Rd all 
uasrenal AUSC ELECTRICAL 10UI[IINT.tiln 

won Oulu! Inultcrrite oNttj8 o of terrep. 
sand moped enelgl lar lull Eilulm5115111 
o 'SCIENTIFIC MOM, [SWIMS, nln. 

HAMMER FINISH PAINT. The 
modern finish for electronics. Can be 
brushed or sprayed. Blue or silver. 
2 1oz. tins 3/8, 4 -pint 7/8, 1 pint 15/ -. 
Post 6d. on any order. Trade supplied. 
FINNIGAN SPECIALITY PAINTS 
(pw), Mickley Square, 8tocksafield, 
Northumberland, 

NOW 
READY! A modern way 

of instrument 
case assembly using our "Die Strip ". 
The strip has been specially made for us at 
Birmingham on qty. production, for low 
price to the public. It is made of high 
strength alloy and will enable any one to 
assemble an instrument case or cabinet 
in minutes. Full details of these products 
will be sent free. Please send large 
envelope self addressed. 

88 net transmitter receiver. Chassis less 
valves, 20f- ,each. Post paid. 

Copper Laminate Board, single or double 
sided, 51- per square foot panels either 
type aft. by 41t., 331, 

High Stab Resistors, 5% 6d.; 2 %, 9d.; 
I %, If -, Every six packed in 7-compartment 
linen finish component box. 

Speakers, 3 ohm P.M. Sin., 51 -, 6in., 6f-, 
7 x 4in., 7/ -, Bin., 81-, IOin., 124. 

Please send S.A.E. for full Lists of other goods 
on offer. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Order and Retail Shop 

46 LOWFIELD ROAD 
off SHAW HEATH STOCKPORT 

CHESHIRE 
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FOR SALE FOR SALE SERVICE SHEETS 

(continued) 
SINE COSINE POTENIOMETER 
ASSEMBLIES 
Contents: 21 W.W. Pote: } x }in, ehafte, 10 x 1 
K.ohme 5 x 2.5 K.obms, 4 x_ 500 ohm., 2 x 5 K.ohma 
90 W.W. resistor, 3 pain of gear, 12 slide res. 
Brand new. PRICE 2218 plus 5/- Peet. 

MONITOR UNIT Typeiól 
I/P 200/250v. 50 c /e, contains: -CET type VCR138A 
aad valves CV1065 a 3,CV1121, CVI40, H.T. supply 
Is 450v. at 70Ma and E.H.T. is 2Kv. Metal rectifiers 
are used in H.T. and E.H.T. supplies, Brightness, 
Focus controls etc., fitted. Unit is complete with 
outer cover else 11 z 10 z gin. Supplied in new 
oondltion. 
PRICE 64.15.0 plus 12 /6d carriage. 

POWER UNIT Type 311 

I/P 200/250v. 50 c/s O /P'e +300 at 250Ma, -130 
at 40Ma and +12v. D.C. smoothed at 4 amp., 
valves 5U4 or 5V4 x 2, 6E5. The 0/P's ere all fused 
and can be switched remotely by relaye in the P.U. 
All H.T. circuits ploy choke I/P filter, some 
increase iL H.T. can be obtained by using cond. filter. 
The unit is complete with outer cover and circuit, In 
very good condition 
PRICE 65.10.0 plus £1 carriage. 

VHF RECEIVER Type 3683/4 

1/P 200/250v 50 c /e. Two types available. Tuning 
190 to 210 Mc /e and 155 to 165 Mc /e, there are readily 
adaptable to other frequencies. Valve line up EF54 
RF. EB91 Mie, EC52 L.O., CVI18 z 5 I.F.S., EB91 
DET, CV118 Amp, CV858 C.F.O. /P. 5134 Rect. I.F. 
As 13 Mc /e and H.T. supply le 275v at 100Ma 
Complete with outer cover in new condition. Please 
Mate frequency range required. 
PRICE 83.15.0 plus 10 /- carriage. 

HEADPHONES American type HS33 

600 ohms Impedance. Light- weight type with soft 
rubber ear pads in good condition but leso lead and 

PRICE 22 /6d plus 1/6d poet. 
Oft. 03.0. cords with plug 5/- poet pad. 

P.C.R. COMMUNICATIONS R.X. 
Corer long and medium wave and S.W. 6 to 18 Mc /e. 
Made by PPE and PHILIPS, 6 valves R.F. and 
9 LP. stages, built in San speaker. Then is ample 
room to build an internal Power Pack. Soppllee 
required 250v 50Ma and 12w. 1.5a or By 3e. R.x M.g 
reconditioned and tested. 
PRICE 66.10.0 plus 10/- carriage. 

A R C-3 Junction Boxes 
contains 6 24v relays, Cond.; Hash mote. eta 
American manufacture. 
PRICE 10 /6 plus 3/6 poet 

SELENIUM RECTIFIERS 
Half wave type I/P 300v R.M.S. 0/P 100Ma with 
mounting brackets American manufacture, new and 
boxed. 
5/6 each plus 6d poet or 4 for 10 /- Post peld. 

MAINS TRANSFORMERS 
Type 101(13178 

230v Prim.; Sec.; 350-0350 at 95Ma, 5v 3e and 6.3v 
3.îs 
PRICE 86/- Plea 5/. WM. 

Type 10K16929 
$30v Prim.; Sea; 350.250-0- 250450 at 180Ma, 5v 3e. 
PRICE 17 /6d plus 4/6d poet. 

Type 101(16702 

110/230v Prim.; Sea; 12v 1.5a or 6v Se er it can be 
used as a 40W Auto transformer. Totally enclosed 
construction with terminal block connections on I/P 
and 0 /P. 
PRICE 11 /6d plus 2/6d poet. 
All above transformer are an end bard. 
B CI033 V.N.F. R X 
Small 3 valve remote control R.E., tuning 70 to 80 
Mc /a, Dees valves 60117 R.F. Amp, 68L7 DET /L.F., 
128/47 relay control valve, also very eeneitive 10K/ 
ohm relay I/P C /O. Ideal for conversion to 27 Mc /e. 
American mannfenture with circuit. 
PRICE 22 /6d plus 2/6 post. 

BEND FOR FREE LISTS 

B. SLATER 
34 Lifford Street, 

Sheffield 9e. 

TELEVISION SETS, not working, for 
callers only, 17in. £1/10/ -; 211n. 
£3/10/ -I 14in. mains portables 
£2/10/-. Phone: Bournemouth 26849. 

TRANSISTORS 
If- each. Red or White Spots. 

2f- each. XAIOI,XAI02,XBI03, 
0A90, )(AI I I , XA 112, 0C430, 
V10 /IS. 

3f- each. 0C44, 0C45, 0070, 
0071, 0081, OC81D, XA151, 
XBI04, XCI01, XCIOIA, 
OC I69, 0C200. 

4f- each. AF 114, AF 115, AF 116, 

AFII7, OC170, OC171, XAI03, 
XAII6, X13102, XB105, XCI2I, 
XU6I I. 

Sr- each. 0C139, 0C140, 
0C204, ORP60, XA701, XA703, 
GET7, GETS, GET9, XC141, 
BYI00, 0A211. 

IOf_ each. OC19, 0C22, OC25, 
0C26, 0C28, 0C35, 2S013. 

ZENNER DIODES 
4.7v. to 30v., +w. 316, I.5w. 51 -, 
7w. 61- each. 

Plus many more. Send 6d. in 
stamps for full list and eq. chart. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

WANTED 

WE BUY New Valves for cash, large 
or small quantities, old types or the 
latest. Send details. Quotations 
by return. WALTONS WIRF.1.l °S 
STORES, 1.5 Church Street, Wolver- 
hampton. 

WE BUY New Valves and Transistors, 
Amplifiers, Short -wave Receivers and 
Components, etc. A.D.A. MANUFAC- 
TURING CO., 116, Alfreton Road. 
Nottingham. 

VALVES wanted, reclaimed, tested. 
TV, especially 30L15. State quantity 
and price. -Box No. 58. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House. 
Mannville Terrace, Bradford 7. 

WANTED 
VALVES ONLY 

Must be new and boxed 

Payment by return 
WILLIAM CARVIS LTD. 

103 North Street, Leeds 7 

SERVICE SHEETS, Radio and Tele- 
vision, 3/6 post paid. VEST AND 
EMERY, 17 Hollgarth St., Durham. 

SERVICE SHEETS. Radio, TV, 5,000 
models. List 1 / -. S.A.E. inquiries. 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1964. Prices from 
1/- with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models 1/6. Valves, modern and 
obsolete, Radio/TV Books. S.A.E. 
lists. HAMILTON RADIO. Western 
Road, St. Leonardo, Sussex_ 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT'S TELEVISION, lb Shep- 
herd's Bush Road! London, W.12. 
Phone: SHE 8441. 

S.E.S. SERVICE SHEETS for all TV, 
Radio and Tape Recorders, etc. List 
1/8 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road. 
Hastings, Sussex. 

SERVICE SHEETS (75,000) 4/- each. 
Callers welcome. Always open. 5 
South Street, Oakenshaw, Bradford. 

SERVICE SHEETS 
4f. ea., plus postage 

We have the largest supply of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Record- 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require, please complete the at- 
tached coupon. 

From: 

Name: 

Address: 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London W.I 
Please supply Service Sheets for the 
following: 
Make: 

Model No- Radio /TV 
Make' 

Model No' Radio /TV 
Make- 

Model No' Radio /TV 
I also require list of Service Sheets 

at I 16 

(please delete items not applicable) 
I enclose remittance of 
MAIL ORDERS ONLY Ma PW 
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BOOKS & PUBLICATIONS 
AUDIO, America'6 foremost journal. 
Year's subscription 43/ -, specimen 
copy 4/ -. All American radio Journals 
supplied -list free. WILLEN (Dept. 
46), 61a Roadway, London, E.15. 

SOUND RECORDINGS 

A UNIQUE BUY. Recording tape top 
brand, Tin. 2,400ft., D.P., 25/; 5fin. 
1,200ft.. 19/8. P. & p. 1/6 per spool. 
Bargains in all sizes. S.A.E. for list. 
We repair buy and sell Recorders. 
E. C. KINGSLEY & CO. LTD.. 132 
Tottenham Court Road, London. 

EDUCATIONAL 
RADIO OFFICERS see the world: 
Seagoing and shore appointments 
Our many recent successes provide 
additional trainee vacancies during 
1965. Grants available. Day and 
boarding students. Stamp for pros- 
pectus. WIRELFP-S COLLEGE, Colwyn 
Bay. 

TRAINING 
Full -time courses in RADAR and 
RADIO- TELEGRAPIIY for prospec- tive marine Radio Officers. Govt. 
approved exam. centre. 
Also courses in basic ELECTRONICS. 
RADIO TELEVISION and PRACTI- 
CAL SERVICING. 
Apply:- Director, British School of 
Telegraphy, 20 Pen) ern Road, 
Earls Court, London, S.W... 

THE INCORPORATED PRACTI- 
TIONERS IN RADIO AND ELEC- 
TRONICS ( I.P.R.E.) LTD. Member- 
ship Conditions booklet 1/ -, Sample 
copy of I.P.R.E. Official Journal 2/. 
post free. Secretary, Dept B, 32 Kid - 
more Road, Caversham, Reading. 
Berks. 

BECOME "TECHNICALLY QUALI- 
FIED" in your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses in Radio. TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds, etc. Highly Informative 120 - 
page Guide-FREE. CHAMBERS 
COLLEGE (Dept. 363), 148 Holborn, 
London. E.C.1. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospe:tus and find out 
how ICS can help you in your career 

ICS DEPT. 541, PARKGATE ROAD, 
LONDON. S.W. 11. 

SITUATIONS VACANT 
RADIO AND TV Exam, and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guilds, Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street. Reading. 

TV AND RADIO- A.M.I.E.R.E., City 
& Guilds, R.T.E.B, Cert., etc., on 
"No pass -no fee" terms, over 95% 
successes. For details of exams and 
home training courses (including 
practical apparatus in all branches 
of radio, TV and electronics( write 
for 148 -page Handbook -free. B.I.E.T.. 
(Dept. 242G), 29 Wright's Lane, 
London W.8. 

A.M.I.Mech.E., A.M.I.E.R.E., City and 
Guilds, G.C.E., etc.. brings high pay 
and security. " No pass -no fee " 
terms. Over 95% successes. For 
details of Exams and Courses in all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -page 
Handbook -FREE. B.I.E.T. (Dept. 
242B), London, W.8. 

RADIO TECHNICIAN 

A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally as Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations.) 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio /Electronic workshop experience. 
They must offer at least "0" level GCE 
pastes in English Language, Maths. and /or 
Physics, or hold the City and Guilds Tele- 
communications Technician Intermediate 
Certificate or equivalent technical quali- 
fications. 

Pay according to age, e.g. at 19, £722: at 
23, £929 (highest pay on entry) rising by 
four increments to L1,067. 

Prospects o' promotion to grades in 
salary range L997- L1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regula- 
tions apply. 

Apply: 

RECRUITMENT OFFICER (RT 37) 

Government Communication Head- 
quarters, Oakley Priors Road 

Cheltenham 

MULTIMETERS 
ülus. ,eailot on request. EP1OK, 10,00,1p, 
('71f, post 1 /6: EP3OK, 30.000 o.p.v. 1011 -. 
post 2/3; EP50K, 50,000 o.p.v. 143/ -, post 2,11 . 

MULTIMFTFR KIT 
18,000 o.p.v., 25 ranges, AC /DC Volts un to 
1000V, Direct Current to 2.5A, Ohms tc 
10 Meg., 69/ -. 
High Stab. Resistors. 6W. 1 %, 2/. Ful. 
range. 
Signal Infector Kit. 10 / -, post 1/ -. 

Simple Analogue and Football Pool 
Computers. Two very popular circuits. 3/6. 
Noughts and Crosses Machine. New Mark 
2 version, still unbeaten, circuit 3/6. 
Binary Digital Adder /Subtraeter. The 
very simrlest digital machine, circuit 3/6. 

PLANET INSTRUMENT CO. 
w(a! L03MLN1UN AVENGE, LEEDS t 

= 1111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIr 

-Lewis 
have the 
aa . . - 

E III( IllIIII( II IIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII B 

for you __ 

E We can supply any cabinet E 
E to your own specification E- 
E These are only twoexamples- E 
E THE LARGEST RANGE E 
E OF CABINETS IN THE E- 

E COUNTRY - 
E Equipment is also our E 

E. speciality. 

The Lowboy 
Price 27 s 

JIIIIIIIIIIIIIIIIIIIIIIIIII IIIII (IIIIIIIIIIIIIIIIII!IIIi(IIL 

radio 
IOttP565) Chase Side. Southgate 

E London N.I4. Pal 3733 9666 E 

E' FREE CATALOGUE 
Send today for the new 

E Lewis Catalogue _ 
E ùesignod to assist your choice of = cabinet. _ Sent absolutely free, The new Lewis = = Radio Cabinet Catalogue -the most = E comprehensive ever prepared. Choose = _ [rom 40 different Models. 
E i ieace send your new tree 24 page E = colour cabinet catalogue. 

E Name 
Address 

ç 

= BLOCK CAPITALS PLEASE 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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10/14 WATT HI -FI AMPLIFIER KIT 
A stylish 
finished 
monaural 
amplifier 
with an 
output of 
14 watts from 2 
EL84'. In 
push -pull 
Super rep- 
roduction 
of both 
music and speech 
with negli- 
gible hum. 
Separate input. for mike and gram, allow recorde 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 3 -150 speaker and independent volume 
controls and separate bass and treble controls are 
provided 

EL84e, 
giving 
C083g f 

line-up 
EF86and EZ80 rectifier. Simpl 2 

Instruction booklet 1/6. (Free with parts). 

All parts sold separately. ONLY £6.19.6 
Also available ready built and tested complete with 
standard Input sockets. 28.15.0. P. & P. 6/6. 

Carrying Case for above 281 6. P. & P. 4/ , 
SPECIAL HARVERSON OFFER !!! 
BRAND NEW HEAVY DUTY 12in. SPEAKERS. 
Response 45 c /e -13 Kc /e. llin. voice coil. Available 
In 3 or 15 ohms. Guaranteed full 15 watts British 
rating. Heavy cast aluminium frame. These are 
current production by world famous maker and as 
they are offered well below list price we are not 
permitted to disclose the name. LIMITED NUM- 
BER ONLY. UNREPEATABLE AT 89/8. P. & 

P. 5 / -. Aies 25 watt Guitar Model available at 
86.5.0. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 
Type TAI 

Peak output In excess of 11 watts. All .standard 
British components. Built on printed circuit 

Transformers. Output transi former tapped for u3 
ohm and 15 ohm speakers. Transistors (GET114) 
or,B1 Mollard 0081D and matched pair of 0081 o /p. 

9 volt operation. Everything supplied, wire 
battery clips, solder, etc. Comprehensive, easy 
to follow Instructions and circuit diagram 1/6. 
(Free with Kit). All parte sold separately. 
SPECIAL PRICE 45f- P. & P. 216. 
Also ready built and tested, 62/6. P. & P. 9/6. 
A pair of TAl's are ideal for stereo. 

HARVERSON'S F.M. TUNER Mk. 1 

F.M. 
tuning 
head by 
famous 
maker. 

Guar- 
anteed 
non-drif t 

Per - 
meability 
tuning. 

Fre- 
quency coverage la 
88-100 Mc /s. 

Balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 x 3m. glass). Self- powered, ming a good 
quality mains transformer 

ECC85, two EF80'ev 
rectifier. 

and EZOO 

(rectifier). Fully drilled chassis. Size of com- 
pleted tuner 8 x 6 x Olin. All parts sold separately. 
Bet of parte If purchased at one time 85.19.6. 
plus 8/6 P. P. and ins. Circuit diagram and in- 
struction 1/6 poet free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets, 88.12.6. P. & P. 8/6. 
Mark III Version as Mark I but with output stage. 
(ECL82) and tone control 87.7.0. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Black or 
Green. To fit Mark I, 25 /-. P. & P. 2/6. To flt 
Mark II, 17/6. P. & P. 2/6. 

SPECIAL PURCHASE TURRET TUNERS 
By m Brand 

u3 ph 
P and 

CF80 val ee, 8 Mc eLF. 
Biscuits for Channels 1 to 5 and 8 and 9. Circuit 
diagram supplied. ONLY 28 /- each. P. & P. 2/6. 

GORLER P.M. TUNER HEAD 
88-100 Me /e 10.7 Mc /s. LP. 16/.. plus 1/9 P. & P. 
(80086 valve 8/8 extra). 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New in Maker's Original Packing 

SINGLE PLAYERS 
GARRARD SRP10 85.9.11. Carr. 4/- 
B.S.R. GU7 with unit mounted pick -up arm, 

84.18.8. Carr. 4/ -. 
AUTO CHANGERS 

LATEST B.B.R. UÁ25 Super Slim mono ..66.2.8 
B.B.R. ÚA15 88.19.8; B.S.R. ÚA18..28.19.8 
LATEST GARRARD AT6 88.8.0 
Standard GARRARD Autoslim 86.10.0 
GARRARD AT8 ....810.10.0. Carr. 5/- on each. 
All the above units are complete with t/o mono 
head and sapphire etylii or can be supplied with 
compatible stereo head for 12/6 extra. 

SPECIAL OFFER! 
Limited number of 

E.M.I. 4 SPEED SINGLE 
RECORD PLAYER DECKS 

with unit mounted pick -up. Incorporating 
the following special features: Heavy 81 in. 
metal turntable. Low flutter performance 
shaded pole motor for 200/250V. A.C. with 
90V tap. Latest ultra lightweight pick -up 
(5 grammes tracking weight). High output 
mono ceramic cartridge. Autostop. Overall 
motorplate size. 12 a 10 x 2ií11. below and 
tin above. 

UNREPEATABLE OFFER AT 8916 
Carr. 4/. 

THE NEW HARVERSON KIT FOR THE 

CONSTRUCTOR 
A really excellent 
all purpose A.C. 
mains 200/240v. 
AMPLIFIER KIT 
TYPE ROL 'FOUR' 
8 VALVE, 4 WATT 
USING ECC88 
EL84, EZ80 
VALVES 
Special teatime in- 
clude: 

Heavy duty double -wound mains transformer 
with electrostatic screen. Separate Base, Treble 
and Volume controls, giving fully variable boost 
and rut with minimum insertion loss. Heavy 
negative feedback loop over 2 stages ensures high 
output at excellent quality with very low distor- 
tion factor. Suitable for use with guitar, micro- 
phone or record player. Provision for remote 
mounting of controls or direct on chassis. All 
this builds onto a chassis size only 7tin. wide x 4in. 
deep. Overall height 41ín. All componente and 
valves arc brand new. Very clear and concise 
iustructiom 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). 7916` p.& P. 

PRICE 5/. 
Comprehensive circuit diagram, practical layout 
and parts list 2/6. (Free with Kits.) 

3 -VALVE AUDIO AMPLIFIER MODEL 
HA34 Designed for Hi -FI 

reproduction of 
íF y 'l records A.C. Maine 

operation. Ready 
built on plated 
heavy gauge metal 
chassis aim 7410. 
w.a 4in. d.a 41in. h. 
Incorporates ECC83 
E1.84 EZ80 valves 
heavy duty double. 

wound mains transformer and output transformer 
matched for 3 ohm speaker, separate Baas, Treble 
and volume controls. Negative feedback line. 
Output 44 watts. Front panel can be detached 
and leads extended for remote mounting of con- 
trols. The HA34 has been specially designed for us 
and our quantity order enables us to offer them 
complete with knobs, valves, etc. jj%.. 8 

n P. & P. 
wired and tested for only ^. 5/- 

NEW CARTRIDGE BARGAINS 
ACOS 71-5 single sided crystal cartridge for Stereo 
and L.P. records. Complete with diamond stylus 
and universal mounting bracket. List price 22.6.4. 
Our price 18/6, P. & P. 1 / -. 
RONETTE STEREO 105 CARTRIDGE. Stereo/LP/ 
78. Complete with two sapphires. Original list 
price 87/9. OUR PRICE 24/ -, P. & P. 1/.. 
GARRARD GC2 Mono complete. List price 24 /1L 
OUR PRICE 12/8. P. & P. 1 / -. 

STEREO AMPLIFIERS 
Incorporating 2 ECL82's and 1 ESSO heavy duty 
double -wound mains transformer. Output 4 watts 
per channel Full tone and volume controls. 
Absolutely complete. 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Size 
7in. w. x 24in. d. x 5 }in. h. This amplifier (which is 
used in 29 ges. record player) employs heavy duty 
double wound mains transformer, ECM, EL84, 
EZ80 valves. Separate bass, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and tested 

PRICE 6916 P. & P. 3)6. 
ALSO AVAILABLE. Mounted on board with 
output transformer and 6(11. speaker, ready to 
fit into cabinet below. PRICE 89/8. P. & P. 4/6. 

QUALITY PORTABLE R /PLAYER CABINET 
Uncut motor board. WII take above amplifier and 
B.S.R. or GARRARD Autochanger or single 
Record Player Unit. Size 18 x 14 a Blin, 

PRICE E3.9.6. Carr. 5f- 

LATEST MODEL B.S.R. TU /I2 
4 -SPEED PLAYER 
AND PICK -UP 
ONLY 6916 C47. 

7in. metal turntable 
Low flutter perform- 
ance. 200 /250 v. 
shaded pole motor 
with 90 v. tap for 
valve heaters. High 
gain crystal pick- 
up with turnover 
LP /78 bead complete with sapphire sty III. 

BARGAIN PRICE 

£4.19.6 P ; P. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first -class 2 waveband translator snperhet. 
Printed circuit panel (size 84 x 21ín.). 3 pre - 

aligned I.F. transformers. High -gain Ferrite Rod 
Aerial. All First -grade transistors. Car aerial 
winding. Push -pull output. All parts supplied 
with simple instructions. All parts sold separately. 
Bet of parts if purchased at one time. ONLY 24,5.0. 
P. & P. 2/6. Circuit diagram 1/6 (free with set of 
parts). 

35 OHM SPEAKERS 
Suitable for use with above. tin. Goodman.. Ideal 
replacement for most pocket portables, 8/8, 311m, 
12/8; Sin., 17/8; 7 a 4in., 21 / -. P. &P. 1/f per speaker. 

Portable CABINET 
Size approx. Si a 6) x 301n. Suitable for above 
ming 35111. speaker, 25/ -. P. & P. 2/ , 
COIL AND TRANSFORMER SET 

FOR TRANSISTOR SUPERHET 
3 I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and car aerial coupling). 32/8 complete, poet 1/.. 
6 transistor printed circuit board to match, 8/8. 
Post 9d. Circuit diagram 1/6 extra. 

SPECIAL BRAND NEW 
TRANSISTOR BARGAINS 

GET 15 (Matched Pair) 15/ -; V15/10p, 10/ -; 
OC71 5/ -; 0076 6 / -; AF117 7/8; ORP12 10/8. 
Set of Mollard 6 transistors, 0044, 2 -0045, 
0081D matched pair, OC81, 25/ -, 

EDISWAN MAZDA 
PXA101 6/6; XA103 8 /8. 
R.F.I. 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 Osc.; 
1- PXA102 Mixer 12 /8 
L.F.6 Pack: Consisting of PXB113 Driver, Matched 
pair PX171, mounted complete with heat sinks 
(Equiv. OCBID and OC81) 12 /8 
ALI, TRANSISTORS POST FREE. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 

Open all day Saturday Early closing Wed. I p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 

ORDERS CHARGED EXTRA. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

CHErrywood 3985 
SEE 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1965 

HARVERSON AMPLIFIER 
BARGAIN 

Special offer of Manufacturers' Surplus 
2 VALVE GRAM AMPLIFIERS 

Valves UY85 Rectifier and UCL82 Triode/ 
Pentode giving 35 watts output. Overall chassis 
size (inc. valves) lin. high x 55 iu. wide x Il In. 
deep. Each amplifier new and tested and supplied 
complete with valves, 3 ohm output transformer 
and knobs for tone and volume /on off controls. 

ONLY 37/6 P. a P. 316 

Can be used with 80v. motor tap or 1.5k. maim 
dropper 3/6 extra it required. Owing le the limited 
number available and the extremely high value tee 
regret lee cannot enter into any eorreepma/enee. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

61n., 12 /6; 0 51n., 15/ -; öln., 21/ -; 101n., 25 / -; 
121n., 27/6; (13in. 15 ohm, 80/ -), 10m. x Gtn., 26 / -. 
Latest type E.M.I. 13} x 81n. with high dux 
ceramic magnet. 11,000 ganse. Aluminium centre 
cone. 10 matte, 50 c/e to 10 Kein, 42/ -. 
P. a P. up to lilo. 1 /0: over din. 2/6 per speaker. 

TAPE DECKS 
COLLABO STUDIO DECK. 3 motors, 3 speeds, 
push button control. Up to 71n. spools. 210.10.0. 
P. & P. 5/0. 
B.S.R. MONARDECK. Single speed, 351n. per 
see., simple control uses 5 })n. spools, 28.16.0 plus 
5/6 cary. and ins. Tapes extra on both. 

BARGAIN OFFER CORNER 
PRECISION 6 MINUTE DELAY ACTION SWITCH. 
Clockwork actuated. Made by Smiths. Separate 
switching actions at Intervals up to 6 mins. 
Each switch action designed for current loading 
up to 15 amps at 260 volts. Suitable for photo- 
graphic timer, sequence switching operations, etc., 
etc. Brand new and unused units offered at a 
fraction of their true value. OUR PRICE ONLY 
10 /- each. Post Free. 2 for 17/6. Special quota- 
tions for quantity. 
MAINS OPERATED WATER COCK. A solenoid 
actuated Sow control valve. 200/250v. 50 c /s. 
A.C. operation. Operating solenoid Is isolated by 
rubber diaphragm from valve mechanism which 
Is contained in heavy cast brass base. ¡in. O.D. 
plain tube outlet, fin. Inlet bore fitted with Oiler. 
As used In automatic washing machines and Ideal 
for any application where remote flow control of 
duido is required. Brand New. Approx. aize 
35 x 15 x 3 /in. high. 12/6 each, POST FREE. 
HEAVY DUTY NON INDUCTIVE D/P MICRO 
SWITCH. Conservatively rated 10 amps at 250v. 
Standard one -hole fixing. Body size 15 x 5 x lin. 
deep, hie. terminals. 8/- each. Post Free. 
A.C. MAINS NEON INDICATOR. For panel 
mounting, cut out size 11 x ' x }in. deep inc. 
terminals. White case with red lens giving bright 
light. A.C. 200 /250v. 2/0 each. Post Free. 
BOLA CELESTION. Approx. 9 x gin. 3 ohm 
Midcle register speaker, 10/0. P. & P. ' /0. 
VYNAIR AND RERINE SPEAKER AND CABI- 
NET FABRICS. Appmv. 341n. wide. Usually 
95/- yard. OUR PRICE 11 /6 per yard length. 
P. & P. 1/9 (min. une yd.). S.A.E. for samples, 
ACOS CRYSTAL MIKES. High hop. For desk. 
or hand use. High sensitivity, 18/6. P. a P. 1 /6, 
TSL CRYSTAL STICK MIKE. Listed at 451-. 
Our price 18/8. P. & 1'. 1 /0. 
T.C.C. SUPPRESSOR CONDENSERS. 250v. A.C. 
005 + .005 x .1. In tubular can 151e., long x 
flu, Ma. 2 for 3/ -. Post Free. 
TRANSISTOR DRIVER and 0/P TRANSFORM- 
ERS. (Tapped 3 ohms and 15 ohms output). 
Fine 4 suitable Transistors giving approx. 1 watt 
output, 26 / -. P. & 1'. '2/6. 
CONDENSERS. 5,000 mFd, 12v. wkg. Size 
9 x lin. dia. 2/- each. P. A P. ed. each. 
2-GANG .0006 TUNING CONDENSERS- ldin. h. x 
A¡ in. d. x 1¢tn. w. with built -in trimmer. 4/O. 
P. & P. 1 / -. 
CONTACT COOLED BRIDGE RECTIFIERS. 250e. 
at 1.15 nut. Size 13 x 11 x pin., 7/8. P. a P. 1 /, 
MATCHED PAIR OP 21 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stack eize 15 x 11 x tin. Output trans. tapped for 
3 and 16 ohm output. 10 /- pair. P. & P. 3 / -. 
BRAND NEW PLESSEY 12v, 4 pin non'eync. 
vibrators. Type 12 1.48D. ONLY 8/6, P. a P. 
1/6 each. 
TWIN TELESCOPIC AERIAL. Comprising two 
8- section heavily chromed rods. Closed 12in. each 
extending to 321u. each. Completely adjustable 
from vertical to horizontal. Supplied complete 
with universal mounting bracket, coax lead and 
plug. Suitable for F.M. or T.V. 12/8 plus 2/. P. & 
P. 
4 -WAY NON -TANGLE TELEPHONE CABLE. 
Latest spring back coil type, extende 121n .to lit 
Complete with rubber buahee, 4 /Beach, P. &P. 1/- , 

4 Harverson Surplus Co. Ltd. 
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SENSATIONAL HALF PRICE OFFER! 

+. 

1102 FAMOUS 

`Continental' 
RADIOGRAM 

AT 

HALF PRICE! 
Magnificent Stereophonic Radiogram 

Chassis complete with two 10in. elliptical loudspeakers. 
Plus a Mono Stereophonic 4 -speed automatic record changer 

Only £29 -19 -6 
Easily fitted Luxembourg and Caroline 
No soldering or technical received at full strength 
knowledge necessary Listen to U.S.A., Russia, Africa 
Fits almost any cabinet with Canada and even Australia 
minimum trouble Unique Lewis Radio 365 day 
Built -in ferrite rod aerial guarantee, even on all the valves 
Piano key switching All British make 

SPECIAL terms available of £3 deposit followed by 18 monthly pay- 
ments of EI.14.6 (Total H.P. payments 04.1.0) post and packing 151 
extra. 

INDIVIDUAL CABINETS SUPPLIED ON REQUEST 
To avoid disappointment send cheque or P.O. for 0.15.0 immediately 

LEWIS RADIO (P.W.55) 100 Chase Side, Soutar 
gate, London, N.14. Telephone: PAL 3133/94 

RADIO CLEARANCE LTD.' 
127 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188 ; 

, Trade enquiries invited. The oldest component seeds /rsts in the trade. Est. 35 yes. 

LOUDSPEAKER BARGAINS STILL AVAILABLE 
Lnormous [surcha,f', of Brand New and Guaranteed Plessey loudspeakers 

, 

first-grade 
enable us to offer lIlent' unite at THE LOWEST' PRICES EVER! Don't miss this 

pop golden opportunity to obtain a permanent -magnet LOUDSPEAKER on. o the production line at LESS THAN THE MANUFACTURER'S COST! Read 
f carefully the prepared list below and choose lust the right speaker tor the Job- , COMPARE THE PRICES ANYWHERE! SELLING FAST - STOCKS CHANGING 
, RAPIDLY. 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
t Diameter Gauss loped. Cinn,de Cause hayed. Diomede Gauss betted. 

in. iu in. h.. in. in. in 
inches lines ohms Pelee inches fines ohms Pelee Manes lines ohms Price 

s 2 7000 80 8/- 35 9500 3 10/6 9500 25 11/6 25 7000 35 8/6 35 9500 8 10/6 
I 25 7000 50 8/6 31 7000 36 8/6 

6000 
3 
:t 

8/6 
8/- 

7000 
25 7000 80 8/- 31 9500 50 10 /6 7500 3 9/- 

0 
3 8500 3 10 /- 4 7000 25 11/8 $6911 3 9/6 
3 6(100 5 8/6 4 8000 85 10/6 9600 3 10/6 

o 

3 7000 5 9/- 4 7000 35 11 /- 9600 15 12/0 5 7000 80 9/- 4 500 6 9/6 8500 26 10/6 1¡ 
9 6600 80 8/6 4 9000 60 11/6 9500 85 11/6 

35 76000 000 
15 
3 

10/- 
9/6 4 9600 15 12/ /- 

1 
6000 15 18/6 

3 11/. 

I 

Cease foiled. Bauer Inspect Gauss !Raped. Elliptical tn. in. Elliptical to (n Elliptical M in 
diet line, ehee. Pelee Sim lines alums Price Bite tines ohms PHa 15 x 3 6000 3 7/6 G x 4 7000 3 e/- x 4 9600 3 11 /- 

6 x 3 9000 35 12/- 6 X 4 8500 3 8/6 as 4 69050000 90 le /B 
1 5 x 3 7000 3 6/- 6 X 4 9500 3 10 /- x a 7000 6 9/6 5 x 3 9000 9 8/6 6 X 4 9600 35 19/- x A 9600 3 10 /- 

5 x 3 9500 3 9/- 7 x 31 7000 3 5/6 x 6 8500 3 11/- 
6 x 4 6000 3 8/6 7 x 31 9500 3 10/6 x 6 6600 15 16/6 

I ALLOW 2/- each Speaker for postage and packing and handling charge and please specify the said 
requirements -the nearest available will be sent. 

I SELECTED BARGAINS 
Beautifully geared AM /FM 2 gang Condensers, 4/6: AM /FM IFT'S 465 ke /s and 10.7 Mc/s 

, 4/6 pair; Magnavox Crystal Tape Recorder Mikes. 12/8: 3 watt Stereo Amplifiers. complete, ready to switch on, 79/8: Sentercell rectifiers R3/2D- D3.2.1 -T. 2/8 each. 
, DIODES -0A79 OAR:). CO46H Gó10. 2/- each. 

TRANSISTORS: 0C45 4/6, P7s`A101, 3/9, AF115, 4/6. Sub. min. Germanium diode 1/2, Ml diode ed. each. Silicone diodes. 200 p.l.y. 200 mA. 1f- each. 400 p.1,v., 330mA, 2/6 each 
t please send STAMPED and ADDRESSED envelope with sag enquiry. We regret no catalogue -our stocks move too quickly! Kindly make provision for additional postage 
, and package charge to avoid delay. Terms: Cash With Order or C.O.D. on Orden over 10/ -. 

www.americanradiohistory.com

www.americanradiohistory.com


90 

TEST METERS 
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20,000 O.P.V. MODEL TP 58. Reads voltage up to 
1,000 D.C. at 20,000 ohms per volt and A.C. at 
10,000 O.P.V.; D.C. Current to 500mA; Resistance 
to 10 Mega.; Capacitance to 0.111F; Decibels from 
-20 to +30. Size 3fln. x 51 in. x 1 ¡in., £5.19.8. 

2,000 O.P.V. MODEL TP 10. heads A.C. and D.C. 
Volts up to 1,000; D.U. Current to 500mA; 
Resistance to 1 Meg; Capacitance to 1p.F: 
Decibels from -20 to +36; Output lack for 
Audio Measurements. Size 34 x 6 x 14in., 
£3.19.8. 

80,000 OHMS PER VOLT MODEL 500. Reads 
voltages up to 1,000 D.U. at 30,000 ohms per volt 
and A.C. at 15,000 O.P.V.; D.C. current to 12 
amps Resistance to 80 Mega.; Decibels from -20 
to +58; Incorl +rates internal buzzer for audible 
warning of v_.e..t shorts and blocking condenser 
for A.F. output measurements. Size 3s /ss x Bs /re 
x 291n., 88.19.6. 

TRANSISTORISED TEST EQUIPMENT. Fully 
guaranteed, 

B Kc /360 Mc /a. Signal Ge erator, 9.10 0 
Resistance- Capacitance Bridge, 58.5.0. 1.15 volts 
D.C. Power Supply. £8.10.0. Audio Generator 
10/100,000 c/a, £18.15.0. Inductance Bridge, 
!18.0.0. 
By T.ILK. INSULATION TESTER. Measures up 
to 600 megohma at 3 testing voltages, 100, 250 and 
600. Supplied with leather case and leads, 617.10.0 
Illustrated details on any of the above sent on 
request. 
LINEAR AMPLIFIERS. 1,134, 4 watts, size 89 x 
44 o 2 /In. high, 25.5.0. L45A 5 watts, size 
7x 7 x bin. high, 15.19.8. Protective cover, 12/9. 
1,5/55 5 watts stereophonic, size 109 x 8 X 6in., 
812.12.0, cover with carrying handles 25/ -. 
"Diatonic" 10 watts Hi -FI Ultra Linear Push -Pull 
doe 9 x 7 x 64ín. high, 212.12.0. Cover with 
carrying handles, 19/6 1.1/10 10 watts HI -Fi 
Ultra Linear size 9 x 7 x Sin. high, 813.13.0. 
Cover with carrying handles, 19/8. "Conchord" 
30 watts HI -FI Ultra Linear size 129 x 9 x 74in. 
high, 216.18.0. Cover with carrying handles, 25/ -" 
1,50 50 watts HI -F1 Ultra Linear, size 14 x 10 x 

81n. high, 823.2.0. Cover with carrying handles. 
82/6. All amplifiers for normal A.C. mains, and 
ez stock. Details on request. 

"Tripletone" Convertible Amplifier. Size 10 x 
3 x 4 }In. high. 4 watts output matched for 2 -3 

skins, OR 2 amplifiers can be coupled together for 
STEREO, 9.19.6 each. 
"Tripletone" F.M. Tuner, size 11 x 8 x Sin. high. 
C ve:age 88 -104 Mole. 213.19.8 (nnpowered), or 
215 .14.8 (self powered). Details on request. 

MICROPHONES. Crystal Types. Guitar 12/6. 
Desk, with built -in stand 15/-. Acos 89/1 Stick, 
and Table Stand 32/8. Super Stick, with heavy 
Desk Stand 49/6. Moving Coil Types. Stick, with 
heavy Desk Stand 59/8. "Slimline" Stick, 50K 
impedance, with switch 75/ -. Omni -directional 
chrome plated die -cast frame, 50K, with switch 
99/8. 
ADJUSTABLE MIKE STANDS. with heavy bases 
and plated stems. Table type 29/8. door type 55/- 

HARRIS ELECTRONICS 

(London) LTD. 

138 GRAY'S INN ROAD, 

LONDON, W.C.1 
Telephone: TEltminue 7937 

Please include carriage cost on ALL items 
Trading hours 9 a.m. - 8 p.m. Monday - Friday. 
Closed Saturday. We are 2 mina. from High Holborn 
(Chancery Lane Station) and 6 mina by buss from 
King's Crow. 
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NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1115, 155, 1T4, 3S4, 3V4, DAF91, DF91, DK91, 
DL92, DL94, SET OF 4, 141-. 
DAF96, DF96, DK96, DL96. SET OF 4, 22/6. 

7/9 
7/9 

89 

56/3 

8/6 
4/9 

4/11 
5/6 

5/11 

8/6 
U191 9/6 
U301 11 /- 
17801 15/- 
UABC80 5/- 
UAF42 6/11 

0A2 3/9 DY86 6/6 PCL83 
1D5 4/9 1JY87 7/6 PC1,84 
1R5 4/3 EABC80 5/9 PL36 
1S5 3/3 EBC41 8/3 PL81 
1T4 2/3 EBF80 5/9 PL82 
3S4 4/3 ECC81 3/6 PL83 
3V4 5/- ECC82 4/6 PL84 
5Y3GT 5/3 ECC83 4/9 PY32 
tîK7G 1/3 ECC84 6/3 PY33 
6K8G 3/3 ECC85 6/- PY80 
6Q7G 4/3 ECF80 7/6 PY81 
6SL7GT 4/6 ECF82 7/- PY82 
6V6G 3/6 ECH42 7/3 PY83 
12K7GT 3/3 ECH81 6/- PY800 
12K8GT 8/6 ECL80 5/11 U25 
12Q7GT 3/3 ECL82 8/6 
20P4 13/3 

14Í9 EF 9 3/8 
35L6GT 6/- EF41 5/9 

C5 L33 8/6 EF85 4/6 
DAC32 7/8 EF86 6/3 
DAF91 3/3 EF89 4/3 UBF80 
DAF98 5/6 EL41 7/- UCC84 
DF33 7/6 EL84 4/9 UCC85 
DF9I 2/3 EY51 5/8 UCF80 
DF96 5/6 EY86 5/6 UCH42 
DH77 3/6 EZ40 5/- UCH81 
DK32 7/6 EZ80 3/9 UCL82 
DK91 4/3 EZ81 4/3 UCL83 
DK92 8/- KT41 6/6 UF41 
DK96 6/3 PCC84 5/6 UF89 
DL33 6/9 PCC89 8/6 UL41 
DL35 5/- PCF80 6/9 UL84 
DL92 4/3 PCF82 6/- URIC 
DL94 5/- PCF805 9/- UY41 
DL96 5/6 PCL82 8/3 UY85 

7/11 
8/- 
8/3 

5/9 
7/3 

6/3 
5/9 
21- 
5/9 

3/11 
4/11 

Postage 6d. per valve extra. Any Parcel 
Insured against Damage in Transit 6d. extra. 

Any C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16. 

1965 EDITION 

RADIO AMATEUR 

HANDBOOK 
401- by ARRL Postage 21- 

WORLD RADIO TV HANDBOOK 
1965. 26f -, Postage 11, 

RADIO SERVICE TRAINING 
MANUAL by E. F. Rice. 301 -, 
Postage I r -. 

UNDERSTANDING TRANSFOR- 
MERS & COILS by E. J. Bukstein. 
16' -, Postage I f -. 

TAPE RECORDERS -How they 
work by C. G. Westcott and R. F. 
Dubbe. 26f -, Postage It , 

RADIO WAVE PROPAGATION 
VHF & ABOVE by P. A. Matthews. 

281 -, Postage 
INTER: G.E.C. TRANSISTOR 
MANUAL. 7th Ed. 181 -, Postage 116. 

HI FI YEAR BOOK 1964. IONS, 

Postage I1 -. 

AN ELECTRONIC ORGAN FOR 
THE HOME CONSTRUCTOR 
by A. Douglas. 201 -, Postage 11 -. 

COMPLETE CATALOGUE If- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9-6 p.m. 

FAMOUS FOR THIRTY YEARS for 

SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original suppliers of Short- 
Wave Receiver Kits for the amateur con 
structor. Over 10,000 satisfied customers- 
including Technical Colleges, Hospitals, 
Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1965 RANGE 

1 -Valve model "CK ", complete kit, Price 94/8 

Customers say: 'Definitely the best one - 
valve S.W. kit available at any price'. This 
kit contains all genuine Short-Wave com- 
ponents, a drilled chassis, accessories and full 
instructions. Ready to assemble and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/ -. 
Before ordering call and Inspect a demon - 
etration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.H.), 44 Old Bond SL, London W.1 

o 

LISTEN 
:e AND ENJOY THE 

o+ 
WORLD'S RADIO AMATEUR 

> AND BROADCAST STATIONS WITH , 
THE GREATEST OF EASE ! ! ! 

O - 

WE HAVE SOLVED your aerial problem for 
WORLD -WIDE RECEPTION -NO MATTER 
WHERE YOU LIVE ! ! ! 

World Expert Radio Amateur WIBB 
(U.S.A.) claims the "JOYSTICK" 
aerial- easier to read stations than with 
his massive 520' VEE aerial 70' high!!! 
ZL4GA, who is probably NEW ZEA- 
LAND's best known Radio Amateur, 
has scrapped his outstanding 300' 45' 
high aerial and has WORKED ALL 
CONTINENTS on the "JOYSTICK" in 
under 12 hours ! ! I 

"CQ" the Radio Amateur's Journal 
claims "JOYSTICK" better for recep- 
tion than the world popular DIPOLE 
(four different receivers used to confirm 
this decision!) 
YOU CAN BE THE PROUD OWNER OF THE 

WORLD'S MOST VERSATILE & COMPACT 
"JOYSTICK" 

OMPLETE 
RECEIVING SYSTEM 

FOR LITTLE AS 

E5.11.0 (Standard system) p. & p. included 
or the De Luxe system for E6.11.0 p. & p. 

included. 
Money Back if not Delighted 

Not convinced? Then send for 
brochure and showers of testimonials 
to:- 
PARTRIDGE ELECTRONICS LTD 

(Dept. PW) 

7 SOWELL ST., BROADSTAIRS, KENT 
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CONCORD 
MAKE S DIFFERENT TRANSISTOR 

RADIOS FOR 

35/- 
Nt) EXPER- 
IENCE NEC- ® /d 

4evy0 No Soldering. 
)'SSA It Y. 

t.! J ®p td® Only b con - ee O/ nections (or fd, trot radio to work 
Just look, you get 

A.B.C. Plans, Cabinet. 
Loudspeaker (alone 17/6). Earphone. 
4 Semi- conductors Co s, Condensers, 
Resistors, Tuner, Switch, Screws, etc. 
YES - EVERYTHING! Loud clear. 
Pngilsh and Foreign reception. As sup- 
plied to Educational Authorities. 11.M. 
Forces, etc. TESTIMONIALS GALORE. 
Mr. It. ('D, of Londonderry. writes:- 
" 1 received your components and 1 must 
say that I urn very satisfied with them. 1 have 
It already set upl ..." COMPLETE 1101/1( 
RADII) COURSE, Originally £6 SEND 
ONLY 35/- plus 2/b post etc. (C.O.D. 8/- extra). 
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Pioneers of the Low Priced Kits 
NEW RADIO AMAZING CIGARETTE 

:' RADIO! 
ANYONE 

CAN BUILD 
IN 2.3 HOURS 

19/6 
cVEN 'l HE OLDER CHILDREN 
BUILD Tlil21! . , no solderin r -only 
16 connections! then hear it reach out 
bringln.e in station after station, loud and 
clear. palm -of -hand s.ee 41 X 2i x lilt. 
Many Testimonials: M.11. of Bradford, 
writes: "...1 have lust complered one o' 

hyour sets successru!Iv. It is the first time f 
ave ever tackled anythiny like a rallo, and 
I must sto e here and now. ! am amazed how 
eased is lo a layman like m,. Your instruc- 
tions and plan have obviously been sera care - 
fu4v thought out so that even she most dim 
can rollow them . Direct from 
11annlacturera to You. Send 1618 
dun 118 post etc. (C.O.D. 2/8 extra). 

PARTS' AVAILABLE SEPA RATE I.Y 

ONLY 

13/6 
Ye , 

.t perfectly ordinary packet of 
cigarettes! - but watch your Mends 
astonishment on hearing it fetch in 
station after station, loud and clear) 
Still holds 10 Cigarettes -yet cleverly 
conceals highly sensitive, fully transistor- 
ised circuit (Including tiny battery). 
Even a youn't boy can assemble It in under 
2 hours.. No soldering.. No experience 
necessary. Only It connections to make. 
Ideal for taking to wort: with you. From 
our : ulging testimonial file. Mr. D. if. of 
Huddersfield avrites: ! have fitted 
the parts In and it is working wonder- 
fully ..." ALL PARTS Including Semi - 
Conductors. A.B.C. Plans, etc. ONLY 
lt/i+ plus 1/6 post, etc. (C.O.D. 2/8 ex.) 
(Parts available separately). 

READ WHAT SATISFIED CUSTOMERS SAY 
R.C. of HARRINGAT writes 
Received with thanks Skyromo 

Very pleased. Working 
well. 

B.M. of HARROGATE writes 
I would like to thank 

you ... It is a real bargain. 

L.S. of LONDON W.8 writes 
. . given it a good try out 
and I am very pleased with 
the results. 

S.B. of SOMERSET writes ... delighted with this radio 
. glad of you could send one 

more. 

D.R. of GLASGOW writes 
. it is a lovely little thing 
and as clear as a bell. 

T.F. of STEVENAGE writes 
I would just like to say how 
pleased my son is with this 
radio. 

1.W of BRIGHTON writes 
i have recommended your 

radio to many of my friends. 

W.M. of MIDDLESEX writes 
Thank you for my dear little 
radio. It is a real treasure 
to me. 

CONCORD ELECTRONICS 
SEND I/- FOR FULL LIST OF OTHER KITS AND STOCK RANGE 
LTD. (Dept. P.W.I9) 9 Western Road, Hove, Sussex 

"I had six faithful serving men, 
Who taught me all 1 knew, 
Their names were 'How' and 'Why' and `What', 
And `When' and 'Where' and 'Who' " 

We wonder what the six faithful serving men would say, if you asked them:- 
I. Where can I buy a special -purpose screw- 

driver that holds the screws firm on the end 
of the blade? 

2. Who makes the "Transmatch" Transistor 
pre -amplifier? 

Poor faithful serving men ... even a pile of 
encyclopaedias would not help them here! if only 
they had known that these and thousands of 
other such questions can be answered with a 
Home Radio Catalogue! 

You may not be seeking a situation as a faithful serving man. 
but we are sure you will be interested in basing a complete 
reference of some 5,000 modern electronic components, 
, hawing sizes, data and prices, and illustrating over 800 of 
them. This Catalogue will save you not only money, but 
time, trouble and temper. Incidentally, in each Catalogue 
are 5 coupons each worth a 1/- when used as directed. Send 
us 6/- to -day with the coupon. This unique Catalogue will 
be sent by return post. 

3. What is the resistance of an Electrovoice 
10IG L.F. Choke? 

4. How is a PAI coil wired up? 

5. Why cannot a Ribbon Microphone be used 
out of doors? 

6. When must a parcel be sent by road or rail? 

r 
Please write your name and address in block capitals 

NAME 

ADDRESS 

HOME RADIO LTD., Dept.PW., I87 LONDON ROAD, MITCHAM I 

el 
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VEROBOARD 
The perforated Copper Board for 

Modern. Circuitry 
.15 x .15 pitch 
2.5 x 3.75 .. 3/- 3.75 x 3.75 .. 3/8 

2.5 x 5 3/8 Spot face cutter 9/- 
75 x 5 5/- 
pecial Verrol 

n a0.1 141- 
P. on all items 

TRANSISTORISED 
MORSE OSCILLATOR 

iFitted 21ín. Moving Coil Speaker. Uses 

with atest equiv. 
sign MorsetKey. 22/6, 

Complete 
lus 

1/8 P. & P. 
,TRANSISTORS-1st Grade only, no 
seconds, no rejects, no surplus. 
0028 17/- 0077 9/- GET105 10 /- 
0C29 18 /- 0081 8/- GET573 12/6 
0041 7/- OC83 8/- ZN706A 17/6 
0044 818 0C139 121- 274458 20 /- 
0C45 5/- 00140 19/- SB345 7/6 
0071 5/- 00171 10/6 AC107 14/6 
0072 7/- 00200 10 /6 AF114 11/- 
0073 6/- 00201 211- ÁF115 10/8 
0075 7/- 00233 14 /- AF116 10 /- 
0078 8/- GET104 6/- AF117 9/6 

*Available in matched pairs 
SIEMENS SEALED H/S RELAYS 

7í98A, 2.2 ohm +2.2 ohm. new .. .. 12/6 
B69B, 50 ohm +50 ohm, new . .. 12/6 
1396C, 145 obm +145 ohm, new .. .. 12 /6 
139613, 500 ohm 
ENE, 1700 ohm+1700 ohm. ex-equip... 16/8 

BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY 37/8. 

This wonderful device enables you to 
"freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds. from 1 

flash in several seconds to several thousands 

price down 
New modified 

/ 
circuits & P bring 

NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti. brand new. LO. 
base. Price 15 / -. P. & P. 1 / -. 
NEW } AMP FULL RANGE 
Variable Voltage Transformer 

Input 230v. A.C., Output con- 
tinuously variable from 0- 
260v. at i amp. Open type as 
illustrated. 23.3.0., inc. post. 
1 amp type fully shrouded 
24.10.0. Also available, 2.5. 
4, 5. 8. 10, 12, 20, 37.5 and 50 

E3.3s.0d.! amp. Write for details. 
LIGHT SENSITIVE SWITCH 

Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay l 

Transistor and Circuit, etc.. price 25 /- 
plus 2/6 P. & P. ORP .12 including 
circuit. 10/6 each, plus 1/- P. & P. 

D.C. AMMETERS 
0-20 amp. D.C. M-Coil 21n. round .. 12/6 
0-5 amp. D.C. M.I. Skin. round .. 11/6 
0-500 Microamp, sub -min. 111n. dia, 

Scaled 0-1 milliamp. .. .. 21/- 
Postage extra 

SERVICE TRADING CO 

IPAD GETTS RADIO STORES 
OLD TOWN HALL 

LIVERSEDGE, TORIES. 

__.. 
Telephone: Cleokheaton 2866 

í171e. 18 Channel Untested complete TV 
Seta. 50 /ti carriage 10 / -. 

Min. 18 Channel Untested TV sets. 30 /-. 
carriage 10 / -. Well packed but sent out at 
owner's risk. 
Special Offer. Brand new rebuilt TV 
'Tubes. 12 months guarantee (not seconds). 
ÁW43/80. MW36/24144. 37/6, carriage 10/ -. 

Single Phase 240 volt 1400 r.p.m. I-h.p. 
pmotor with pulley. 26/-, less pulley. 24k 
fully guaranteed. ex. washing machine. 
carriage 8/6. 
One Sixth H.P. Motor. 240 volts, 15/-. 

L VALVE LIST 
G Ex equipment. 3 months guarantee 
EL91 116 20P4 8/6 PCC84 41- 
EL80 24- 13801 8/6 POL82 5/- 
ECC82 3/- 13261 5/- PCL85 5/- 
EY51 2/6 U282 5/- PL36 5/- 
EY86 5/- 13m 5/- 12AT7 3/- 
EBF80 4/8 KT36 6/- 6CH6 1/6 
EB91 9d. 6V6GT 41- R18 3/6 
EL38 b/- 6133 L8 ARPI2 1/6 
EF91 9d. 6K25 5/- 807 5/- 
6Fí I/- 6P26 3/6 EF60 1/- 

.6F14 5/- 6134 5/- Dol. 6/- 

.6F15 5/- PY33 6/- EF80 1/6 
1002 5/- PY80 3/- Doz. 10 /- 
10F1 L- PY81 3/- 6x7 1/3 
10P13 5/- PL81 4/- Doz. 10 /- 
1oP14 fi /- PL82 3/- 6V6 1/9 
20D1 2/- PL83 3/- Doz. 18 /- 
20L1 5/- PL38 3/- 61E8 1/9 
20P3 4/- PY82 3/- Doz. 18/. 
20P1 4/- PCF60 4/- 1226 51- 

Bush 
hl91 . 

TV 
S t, carriage 

BBC Only. but 

Just the Job for a Scope. Tested with 
good tube. 55/- BBC -ITV All channels 
75/-. carriage 10 /, Well packed but sent at 
owner's risk. 
Spare Tubes, 100 %. 17 /.. carriage 7 /6. 

M Speakers* ex TV sets. All perfect. 
ela, 6x4, 3/-, post 2/ -: six for 20/ti post 

free. 
Goodman, 7 z 4. 6 /-, post 2/ -; six for 321ti 
poet paid. Mn. round 6/, post 2/ -. 

helps, G.E.C., Plessey. bin. and Sin. 
round. 3/-, Pest 21-. 

Reclaimed TV Tubes, Six Months' 
Guarantee. Mallard MW 43/90. 30/- 

M Mallard MW 4.3/69. 30/-; Mazda CRM 172. 
30/ -; Mazda OEM 142. 17/-. Carriage 10/ -. 

Pumps removed trout Washing Machines 
7/11. most2/6. - - --- - - - -.. _. - 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC/DC SBC 6/8, P. & P. 1 / -. 
12 volt 60 watt AC/DC SBC 8/6, P. & P. 1 / -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt, 1616. 
P. & P. 2/8. Input 200 -240 A.C. Output 12 volt 
A.C. 60 watt. 22/6, P. & P. 3/6. 

Set of four colours FLUORESCENT Paint. 
Orange. Yellow. Green and Red, in ioz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs, 9 /8, P. & P. 1/6. 

VAN DE GRAAF ELECTRO- STATIC 
GENERATOR, fitted with 
Motor drive for 230v. A.C. 
giving a potential of approz. 
50.000 volts. Supplied abso- 
lutely complete. including 
accessories for carrying out 
a number of interesting 
experiments, and full inst- 

ructions. This instru- 
ment is completely safe. 
and ideally suited for 
School demonstration 
Price 26.6.0, plus 

s. 
4/- 

P. & P. 
A.C. VOLTMETERS 

0 -200v. A.C. Rect. M -Coil Mtn. type W23 45/- 
0-300v. A.C. M.I. 2ifn. F.L. .. .. 22/6 
0 -300v. A.C. Rect. M -Coil 2iin... 29/- 
0-300v. A.C. Rect. M- Coil 31in. type W28 55/- 

A.C. AMMETERS 
0-1, 0-5, 0-10, 0-15. 0-20 amp. F.R. 2ifn. dia. 
All at 21/- each. 

All Mail Orders, Also Callers at: Personal callers only: 9 Little New - 
47-49 High St., Kingston -on- Thames port St., London, W.C.2. Tel. Ger 0576 

Telephone: Kingston 9450 Closed Saturday (off Leicester Square) 

"GLOBE -KING y! 
Amateur Short -Wave Radio 

For over twenty years the famous in- 
comparable "Globe -King" single -valve 
kits have been used by enthusiasts in 
almost every country in the world 
where low cost but high precision 
standard equipment was essential and 
demanded. We now take pleasure in 
announcing the new transistor version. 
model TR2 -lust two transistors giving 
a tremendous performance. Send s.a.e. 
today for interesting free literature on 
this and other equipment. Overseas 
enthusiasts, note we despatch to all 
parts of the world via International 
Postal Services. 

JOHNSON (RADIO) 

St. Martins Gate, WORCESTER 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1965 

New Edition 40/, Postage 2/8. 
World Radio and T.V. Handbook 1965 
by Johansen. 26/ -. P. & P. 1/ -. 
How to Listen to the World, new ed. 
by Johansen. 17/ -. P. & P. 
Transistor Substitution Handbook, 
American, Jan., etc. 12/8, P. & P. 1 / -. 
Amateur Radio Circuits, new ed. by 
R.S.G.B. 7/6, P. & P. 9d. 
101 Ways to use your Oscilloscope by 
Middleton. 21/ -, P. & P. 1 / -. 
British Transistor Directory by Bradley. 
8/6, P. & P. 6d. 
Guide to Broadcasting Stations, new ed. 
by W.W. 5 / -, P. & P. 6d. 
T.V. Fault Finding, new ed. by D.A.T.A. 
6/ -. P. & P. 6d. 

UNIVERSAL BOOK CO. 
I2 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

Please mention 
"Practical Wireless" 

when replying to 
Advertisements 

BBC2 (625 LINE) TV AERIALS, 

Mast Mounting Arrays, 9 element 45/-; 
wide spaced high gain, 11 element 55/ -; 14 
element 62/6. Wall Mounting with 
Cranked Arm, 9 element 60/ -; wide spaced 
high gain. 11 element 67/6; 14 element 
75/ -. Chimney Arrays Complete, 9 ele- 
ment 72/ -; wide spaced high gain. 11 ele- 
ment 80 / -; 14 element 87/6. Loft Arrays, 
7 element 32/6; wide spaced high gain, 11 
element, with Tilting Arm, 62/6; 14 ele- 
ment 70 / -. All high gain units have 
special Multi -rod Reflector. Low loss 
co-axial cable 1/6 per yard. 

BBC ITV F.M. AERIALS 
B.B.C. (Band 1). Tele- 
scopic loft 21/ -. External 
S/D 30 / -. 
LT.V. (Band 3). 3 Ele- 
ment loft array 25 / -. 5 
element 351-. Wall mount- 
ing. 3 element 35/ -. 5 
element 45 / -. 
Combined B.B.C. /I.T.V. 
Loft 1 +3, 41/ 3 ;1 +5, 48/9; 
Wall mounting 1 +3. 56/3. 
1+5, 63/9; Chimney 1+3; 
63/9; 1 +5, 71/3. 

F.M. (Band 2). Loft S/D 12/6. "H ", 30/,' 
3 element. 52 /6. External units available 
Co -ax cable Bd. yd., Co -ax plugs, 1/3. 
Outlet boxes 4/6. Diplexer Crossover 
Boxes, 12/6. C.W.O. or C.O.D. P. & P. 3 / , 
Send 6d. stamps for illustrated lists. 

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

3b Godstone Road, Kenley, Surrey 
CRO 2527 

RES /CAP. BRIDGE p &9/6276. 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. K) 
Raleigh Mews, Raleigh Street. Nottingham 

9 
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This is a hand that can't be beaten. Five 
models from our tremendous range of soldering 
instruments. Superb performance. Amazingly 
compact. Developed to simplify YOUR soldering. 
Copper bits for greatest speed. 
Permatip bits for long life. May we deal you in? 

Brochure P.W. 10 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey 
Telephone, CROydon 8589 

i4111n111'1II111G 

93 

.01114.776.17 
._.... . 

_. 
, .a..._ ....: 

NOMBREX INSTRUMENTATION 
TRANSISTORISED SIGNAL GENERATOR 

Model 27 £9.15.9 

Also available: * INDUCTANCE BRIDGE 66 £ 18. 5.9 * POWER SUPPLY UNIT 61 £6.13.6 * C.R. BRIDGE 62 .. £8.10.9 * AUDIO GENERATOR 63 ... £ 17.0.9 
All Prices include Battery, Post and Packing. 

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

Leaflets enquiries invited 

NOMBREX LTD. Phone: 3515 

Estuary House, Camperdown Ter., Exmouth, Devon 

Height Width Depth 
71 in. 34 In. 0 In. 
71 in. 34 is 12 bi. 
71 in.. 34 In. 10 in. 
71 In. rh in. 18 in. 
35 in. 34 /a 12 in. 
85 In. 42 1n. 12 In. 

STEEL 

SHELVING 
BRAND NEW 
C.W.O. or C.O.D. FREE DELIVERY 
within 14 days. N. Scotland. Leland, 
L.O.M., 10% extra. 

65/- 
71In. high x 341n. 
wide 121e, deep 
with 6 dialyse 
as Illustrated. 

l'veh shelf will hold over 3 ewt. 
shelves adjustable every 21e. Stove 
enamelled dark green. White enamel 
umts 20% extra 

No. or 
shelves Price 

Price each 
3 or more 

6 88/. 61/. 
6 65 /- 63 /- 
6 74/. 72/. 
1 86/. 84/- 
6 78/. 71/. 
G 91/- 89 /. 

Extra 
shelves 
7/. 
8/- 
9/0 

11 /8 
8/. 

11/. 

Contractors to H.M. Govt. and United Kingdom Atomic Exeety 
Authority. Exporters of Steel Shelving. 

Buy direct from the manufacture. 

METAL PRODUCTS 
WATËRFOOT - LANCS. 
Phonè:Róssendale 322113 

tent. F.W. 
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IMPROVED 
Modern styling in light f 
grey with legible black 
engraving. 

Constructed to with- 
stand adverse climatic 
conditions. 

Ever ready case, includ- 
ing leads, prods and 
clips. 

Improved internal 
assemblies. 

Re- styled scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

New standards of accur- 
acy, using an individual 
calibrated scale plate 
d.c. ranges 2.25./0 f.s.d. 
ae ranges 2.75% f.s.d. 

Available accessories in- 
include a 2500V d.c. 
multiplier and 5, 10 

D.C. Current: IOO;IA (sand. -A f.s.d. in 5 ranges Resistance: 0.2 MO in 2 ranges using I.SV cell. 
and 25A shunts for g 

current measure- A.C. Voltage: 
2.5V 

f.s.d. -1,000 f.s.d. in 6 ranges Sensitivity: I 00n/V on a.c. Voltage ranges. 
HMV. 

D.C. Voltage: 2.SV f.s.d. -1,000 f.s.d. in 6 rangm 
D.C. Millivolt range: 0 -IOOmV f.s.d. 

For full details of this great new pocket -size instrument, write for descriptive leaflet. 

STANDARDS OF 

Mß 

MULTIMINOR 

ACCURACY 

RELIABILITY 
The Mk. 4 MULTIMINOR is an 
entirely new version of this famous 
Avo instrument and supersedes all 
previous models. It is styled on mod- 
ern lines, with new high standards of 
accuracy, improved internal assem- 
blies, and incorporating panclimatic 
properties. 

The instrument is supplied in an attractive 
black carrying case, which also houses a pair 
of leads with interchangeable prods and clips, 
and an instruction booklet. It is packed in an 
attractive display carton. Robust real leather 
cases are available, if required, in two sizes, 
one to take the instrument with leads, clips 
and prods, and the other to house these and 
also a high voltage multiplier and a d.c. shunt. 

AVM LTD AVOCET HOUSE 92 -96 VAUXHALL BRIDGE ROAD a LONDON, S.W.1 - VICtoria 3404 (12 lines) 
VCROLIIP 

MM I7 

7 VALVE AM /FM 
RADIOGRAM CHASSIS 
Valve tine -up ECC85, ECH81, 11989. 
EABC80, EL84, EM81, EZ80. 
Three Waveband and Switched Gram. 
positions. Med. 200 -550 m. Long 
1,000.2,000 m. VHF /FM 88.96 Mc /s. 
Philips Continental Tuning Insert with 
permeabiyty tuning on FM and com- 
bined AM /FM IF transformers. 470 
Kc /s. and 10.7 Mc /s. Dust core tuning 
all coils. Latest circuitry including 
AVC and Neg. Feedback. Three watt output. Sensitivity and reproduction of a 

very high standard. Chassis size 131 a 6/in. Height 7Iin. Edge illuminated 
glass dia 11} x 311n. Vertical pointer. Horizontal station names. Gold on brown 
background. A.C. 200/250v. operation. Maglc.eye tuning. Circuit diagram now 

available. Aligned and tested ready for use 218.10.0. Carr. and Ins. 7/6. 
Complete with 4 Knobs -walnut or ivory to choice. Indoor FM aerial 3/8 extra. 
3 ohm P.M. Speaker only required. Recommended Quality Speakers 101n, 

R.A. 27/6; 131 x Sin E.M.L ' Fidelity' 7/8; 12in. R.A. with conc. Tweeter 42/6, 
Carr. 2/6 

6 VALVE AM /FM TUNER UNIT 
Med. and VHF 190 M -550 M, 85Mc /s- 103Mc /s, 6 valves and metal rectifier, Self 

contained power unit. AC 200.250 v.operation. Magic eye indicator, 3 push -button 

controls, on /off. Med., VHF diode and high output sockets with gain control. 

Illuminated 2-col. perapex dial 111 x 41n. Chassie 111 a 4 x Min. A recommended 

Fidelity Unit for use with Mollard 3/3 5 -10 amplifiera. Available only at present as 

built up unite, aligned and tested ready for use. Bargain price 812.10.0 Carr. SI -. 

We hope to produce thle popular unit in kit form very shortly. 

TRANSISTOR COMPONENTS 

Midget LF.'s -485 Kc /e s /rs in Wam. 5/3 

Ose. Coil M. A L.W. 5/9 

Midget Driver Trans.. 3.5 :1 6/9 

Output Trans. Push -Pull 3 ohms 6/9 

Elect. Condensers- Midget Type 1 mid. 
50 mid. ea 1/9, 100 mid, 2 /-, 12V. 

Condensers 150 v. working: .01 mid., .02 

mid., .03 mid., .04 mid. 9d.; .05 
.1 mtd., 1/ -;.25 mid., 1/3 ;.5 mid., 1/6 etc. 

Midget Toning Condensers. 
J.H. "00.' 208 pP and 176pF, 8 /6; ditto 

trimmers, 9/A J.B. 220pF and 106pF 
soma slow motion 10/5. 3850 .Ingle 7/8. 

CONDENSERS -- -Sliver Mica. All values, 
2 pf. to 1,000 pf., Od, each. Ditto 
ceramics 9d. Tub. 450 v. T.C.C. eta .001 
mfd.-01 and .1/350 v. 9d..02 -1/500 v., 
1/ -. 25 Hunts 1/6..5 T.C.C. 1/9 etc.. 
CLOSE TOL. S /MICAS. 10% 5 pf -600 pf. 
8d. 600.5,000 pf. 1 / -. 1% 2 pf.-100 pf. 
9d. 100 pf.-500 pf. 11d. 575 pf.-5,000 pf. 
1 /d. 

JASON F.M. TUNER UNITS 
Designer- approved kits available. 
FMT1. 5 gne. 4 valves 20/ -. 
FMT2. 7 gns. 5 valves 35/-, 
¡TV Meromy. 10 gns. 3 valves 22/6. 
JTV2. 218.10.8. 4 valves 28/6. 
NEW JASON F.M. HANDBOOK 2/8. 
48 hr. Alignment Services, 7/8 plus 2/8. 

BARGAIN BUY I 

A 24 gna. Tape Recorder offered at the bargain 
price of only 15 gnu. plus 10/- Carr. Supplied in 
3 Cults already wired and tested. A modern 
Circuit for quality retarding from Mike, Gram 
or Radio, using latest B.B.R. Twin Track 
Stonardeck Type T112. Valve line up -EF86, 
ECL82, EM84, EZ80, and Selenium Diode. 
Send for detailed list -3d. stamp. 

Complete Kit Comprising items below: 

2 -tone Cabinet and Sin. x Sin. Speaker. Size 
14 x 101 a 71in. £3.10.0 Carr. 

Wired Amplifier complete with 4 Valves, front Panel, 
16.0 Carr. 3/6 Knobs, etc. 

B.O.R. Monardeck Type TD2 27, 7.0 Carr. 410 

Accessories: Mike, Tape, empty Reel, screened Lead and 
Plugs, Instructions, etc. 51.0.0 Carr. 2/- 

BARGAIN PRICE 15 Gns. Carr. 10 /. 

RESISTORS- Modern ratings lull range 
10 ohms to 10 megohms. 20% } -# w. Ad- 
es., ditto 1 w. 86. ea., 2 w. 9d. ea., 10% 5 -4 
w. 44. ea., 5% HI-stab, }1 w. 8d. ea. (below 
100 ohms and over 1 meg. 9d. ea.). 1% Hi- 
stab., # w. 1/6 ea. (below 100 ohms 2/- ea.). 

WIREWOUND. 25 ohms to 10K. 5 w. 118. 
10 w. 1/8. 15 w. 2 / -. 
VOLUME CONTROLS --5E -2 Meg. ohms, 
315. SPINDLES MOROANITE MIDGET 
TYPE. 11ía dia. Guar. 1 year. LOG 
or LIN, ratios, less Sw. 3/ -. D.P. 8w. 4/6. 
Twin Stereo less 8w. 616. Some values with 
DP 8w. 9/8. 
ENAMELLED COPPER WIRE -}lb. reels 
14g-20g, 2/8; 22g-28g, 3 / -; 30g-34g, 8 /9; 
36g -38g, 4/3; 39g -40g, 4/8, eta 
TINNED COPPER WIRE. 16 -22g. 2/6 }lb. 

Reduced 
Boxed VALVES Baígain 

Prioea 
IT4 8/8 EY86 9/- 
1E5, 1E5 8/- EZ81 7/- 
384, 3V4 7/- GZ82 9/6 
ECC81 PCC884 8/- 
ECC82 7/- PCF80 81- 
ECC83 JJJ PCL83 10/6 
ECL80 91- PCL84 10 - 
ECL82 10/- PCL86 11/6 
ECL83 10/6 PL36 10/6 
EF80 7/8 PL91 9/8 
EF86 8/8 PL83 8 - 

EL33 12/6 PY33 10/6 
EL34 12/8 PY82 ./- 
E1.84 7/- U26 10/e 
EY51 9/- UL84 9/- 

Send for detailed bargain lists, 3d. stamp. 
We manufacture all types Radio Mains 
Transf. Chokes, Quality 0/P Trans., ete. 
Enquiries invited for Specials, Prototypes for 
small production runs. Quotation by return. 

RADIO COMPONENT SPECIALISTS 
70 Erigatad Road, Thornton Heath, Surrey. 
THO 2185. /fours: 9 a.rn.-0 p.,,,.. 1 p.m. Wed. 
Terms C.W.O. or C.O.D. Post and Packing pi 8/8 . 9d., 1 l5. 1 /3, 3 lb. 2/3, 5 lb. 2/9, 

8 
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EXPRESS ELECTRONICS 
FOR THE FOLLOWING BRAND NEW 

AMPLIFIERS 
TRIPLETONE HI -FI MAJOR 12 watt - - 
TRIPLETONE CONVERTIBLE S watt - 
TRIPLETONE GEMINI STEREO 5 watt - - 
LINEAR _ 3 watt _ - 
LINEAR DIATONIC _ 12 watt - - 
LINEAR CONCHORD - 30 watt - _ 
ADASTRA 3 -3 - _ 4 watt _ _ 
LEAK TL12 _ 14 watt _ _ 
LEAK VARISLOPE PRE -AMP - _ 
LEAK TL50 _ _ _ SO watt _ _ 
QUAD IS watt - - 
QUAD STEREO /MONO PRE -AMP ..._ - 

LOUDSPEAKERS 
GOODMANS AXIETTE 8m. 6 watt _ 
GOODMANS AXIOM IOin. 10 watt _ 
GOODMANS AXIOM 201 15 watt _ 

BAKERS 'SELHURST' 3 or 15 
JUNIOR Bin. _ _ 8 watt foam _ 
STAL WART 12in. _ _ 15 watt _ 
BASS GUITAR 12ín. 25 watt _ 
STANDARD Heavy Duty 12in. 20 watt _ 
BASS Heavy Duty I2in. _ 25 watt - 
AUDITORIUM I5in. - 35 watt _ 

RECORD PLAYERS 
GARRARD SRPIO 4 -speed _ - 
GARRARD AUTOSLIM 4 -speed _ - 
GARRARD AT6 TRANSCRIPTION _ _ 
GARRARD 4HF TRANSCRIPTION _ - 
GARRARD A LAB SERIES _ _ - 
GARRARD 301 LAB SERIES - _ 
DECCADEC WITH DERAM HEAD 

DELIVERED FREE U.K. 
S.A.E. WITH ALL ENQUIRIES 

EXPRESS ELECTRONICS 
32 SOUTH END, CROYDON, SURREY 

Telephone: Croydon 9186 

UNITS 

[IS.18.6 
16.19.6 

115.15.0 
E6. 6.0 

[12.12.0 
L16.16.0 
E4.19.6 

118.18.0 
115.15.0 
[33.I2.0 
L22. 1.0 
L25. 0.0 

_ L5. 5.0 
[6. 6.0 

L10.15.0 

ohm 
LS. 5.0 _ ES. 5.0 
LS. 5.0 

- O. 7.0 
L12.12.0 _ (18.18.0 

E4.17.5 
E6. 7.6 
E9.17.6 

EI4.I7.6 
417.10.0 
E19. 5.0 
[14.15.0 

ONE YEAR GUARANTEED TUBES 

21 in. 99/6 
17 in. 79/6 

100 ° %, REGUNNED 

Add l0/- or Old 
Tube. All 110 °, 996 
plus 30/- refundable 
on Old Tube. Carr 
10/6. 

15,14 

12 in. 

EX- MAINTENANCE TESTED TUBES 
I7in. -351- Most makes and types available. I4in. -I5f- 

Guaranteed good picture. Carriage 51- extra. 
EX- RENTAL TELEVISIONS 

14 in. 17 in. 
í7.I0.0 LI 1.10.0 

Coloured FREE LIST 
Demonstration daily from our 

large selection 
12 months written guarantee 
Channels for all areas. 

Personal collection advised, or 
Insured Carr., 14in.20, -; 17in.301- 
ABRIALS. BBC /ITA combined Loft and room aerials-from K6/- Bli(;2 /l!li F and colour aerials -from 68/6. SEND FOR FREE LIST. 

59/6 

TELEPHONE 
HANDSETS 

I5/6 
pair 

G.P.O. pattern 
House to Work- 
shop, garage, in- 
ter- office, etc. 
Works off any 
small battery P 
& P. 416. 

CONDENSERS. 100 -10 /-. New Assorted electro- 
ly'tics and pis. P. & P. 2/6. 
SPEAKERS 12/9. Brand new, 7 x en. and 
s x Ils. P. & P. 2 /9. 
SPEAKERS 7/8. fila.. Sla.. 7 o 41a. and 8 x Sin. 
Ex. Mid. Salvage. P, & P. 2 /9. 
VALVES 9d. each. 1,000's available. Bend for 

V /CONTROL& 20 -10/ -. A selection of types 
and +lien. I'. & P. 2/6. 

DUKE & Co. (LONDON) Ltd. 
621!3 Romford Road, Manor Park, E.12 

Liverpool St. -Manor Pk. -10 mins. 

Phone: ILFord 6001/2/3 Stamp for Fee List 

THE THINKING MACHINE 
We are told that the electronic thinking machine may very well 
become a reality in twenty or thirty years time ... Ultimately, we 
will be able to leave most of the Important business and government 
decisions to the impartial machine! 

This could result in some very interesting'posslbilitlesl 

But, how about the immediate future? Are you prepared for the 
electronic age that is now with us? Or more vitally still--are you 
ready to face the age of automation! 

Most readers of this message have already thought about this 
important topic and realise that the major impact of the electronic 
age is yet to be felt! 

As each day passes. more and more semi -skilled lobs are diaappear- ing... As each day passes. more machines are controlled elec- tronically... Yet the electronic technician and engineer are 
becoming more in demand. 

Are you considering electronics seriously? Would you like to try 
a short course that will prove to you whether you should make electronics your future work? We offer a short course that will get 
you started the right way ... Completion of the course will be 
your assurance that you should take more advanced study with 
one of the very fine schools we have in this country ... But it is 
essential to start somewhere, so why not start with Sim -Tech and 
prove to yourself that you have what it takes to learn electronics 
easily -the cost is very modest -the course excellent -the lessons 
crystal clear. practical, easy to master and use. Early lessons make 
fundamentals clear even to the beginner, while other lessons will 
give you the practical knowledge of an expert! 

This is a real home study course of 38 lessons that has been bound 
into one giant eight by eleven inch. 218 page manual. Each page is 
divided into two columns. A wide column features the text, while 
a narrow column at the side has the Instructor's comment &, helpful 
suggestlbns and additional pictures to simplify the more difficult 
parts. 

Everyone can benefit from this practical course, including 
those who's main interest may be nothing more than a dealre 
to have a clearer appreciation of electronics ea it relates to 
their present work or hobby. 

In addition to the course. Sim -Tech offer the opportunity to take 
an examination to radio and electronics to those who have studied the electronics course and feel that they,have attained a sufficiently 
high standard of proficiency. There is an additional fee of one 
guinea for the examination. (Which Is entirely optional.) Further 
details are given with each course ordered. 

Sounds good doesn't it, but how can you be sure that you are not 
wasting your money? Well. we will send you this course, on the understanding that, you must be convinced this is the beet value 
you have ever seen in electronic training, otherwise you may return the course (or have your money refunded if sent with order) 
after you have examined it in your own home for a full seven days. 

The price? Only 39 /6d plus postage 1 /6d. Terms? Why, of course! See coupon. Open to all permanent residents of the U.K. excluding Ireland. 

SPECIAL! SEND CASH WITH ORDER AND WE WILL 
INCLUDE A FREE 70 PAGE BOOK ON THE OSCILLOSCOPE 
OR RADIO FAULT FINDING. 

These books are regularly sold at 5/- each and are loaded with 
useful information. By sending cash you reduce bookkeeping and 
other costs, which savings we are able to pass back to you. 

-- FREE TRIAL OFFER!- -- -- 
To: Sim -Tech Book Company, Dept. XT].., Galer's Mill, West End, Soethampten. 
Hants. 
Please send your ELECTRONICS AND RADIO COURSE for a full seven 
days' trial. If not delighted, I may roture the course poet paid without further 
obligation on my part. Otherwise I will pay cash price, OR 10/9 fortnightly 
until purchase price of 41/- plus 2/- service charge hag been paid. 

Tick here if enclosing full purchase price. 

Please send me FREE. RADIO FAULT FINDING BOOM 

FREE. OSCILLOSCOPE BOOK. 

Amount enclosed 2 

I understand that you will refund this money in full If I as not 100% satisfied 
Overseas customers please send full amount (including Ireland). 

NAME 

ADDRESS 

City County 
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Head Office and Warehouse: 
44A WESTBOURNE GROVE 
LONDON W2 
Tel.: PARK 5841/2/8 

Z & I AERO SERVICES LTD. 
85 TOTTENHAM COURT ROAD 

Please send all correspondence and Mail Orders to the Head Office LONDON WI 

When sending cash with order, please include 2/6 in 1 for postage and handling Tel.: LANgham 8403 
MINIMUM CHARGE 1Jß. No C.O.D. orders accepted 

0A2 61- 6AJ5 9/- 6J5GT 4/8 12K8 10/- 807 9/- DM70 5/- F140 
OBI 6/- 6AK5 5/6 6170a 7/6 12Q7OT 5/-811 20/- DVS.) 7/-1:1'41. 
OB:3 8/-6AK6 1-6K7 5/-19AQ5 5/-.832 20/-1DY'80 81-1 1'-1" 

003 8/-6AM5 2/86E8 8/-201,2 15/-806A 14/-E4HUC 14/-EF,4 
0143 5/-6AMO 4/-OLL 10/-201.1 14/-9:31A 60/-EAB1180 7/- 01'55 
1A.1GT 5/-6AQ6 8/-OL/iGT 7/6 'API 14/-934 5/-EAF42 8/8'EhBp 
LA7lit' 8/- OARS 8/-6LI8 8/- 20P3 12/-955 3/-I:B41 5/- 0E83 
IU1i1:T 7/- 6A870 22/8 6Q7GT 8/-2004 14/. 956 2/-N;lil'33 7/-Ek'85 
IH.-,UT 7/-BATE 9/-68L7GT 6/-20P5 12/-957 5/- 013041 71-F,k'n0 
I L'i 17/-16AU6 6/- 68N70T 4/6 25A6G 5/- 958 4/- E11C81 6/6 £1.89 
I N 51ST 8/- 6AV6 6/- OU4GT 10/8 25L6GT 8/- 959 8/- E131180 6/6 EF91 
1Q5GT 8/- 6B7 5/- 608 7/6 25Z40 7/- 5696 8/- EB1'83 7/8 I:F93 
1R4 6/- 6BA6 4/9 6V6 9/- 25Z5 7l8 5763 10/- EBY89 6/9 EF94 
IR5 5/-eBEO 5/-6V66T 7/8257.6GT 8/86088 25/-EC53 12/81,,F!I8 
184 5/- 6BH6 7/- 6X4 4/- 30015 10/- 0146 27/6 EI:88 12/- F95 
195 4/8 61316 8/- 6X5GT 5/8 30017 12/- 9002 5/8 EC90 E/8 EF183 
1T50T 6/- 613E4 20/- 6160 6/- 301'5 9/- AC/TH110/- 00031 5/- EF184 
I U4 5/- 6BK7A 8/- 7B7 8/- 301,141 11/- A7.1 9/- ECC32 4/- 

I:FPGO IUS e/-6BN6 7/-7C6 7/-pIRST QUALITY ELa4 1X2A 7/-6BQ7A 8/-7D8 7/- E138 IX2B 7/- 6B117 11/6 7R7 12/- \.a - 
2CW4 12/- 6BR8 5/- 9BW6 7/- E141 
21321 6/-61387 16/- 9D7 7/- £L42 
3A4 4/- 613W6 9/- 1001 10/- E81 
3A5 7/- 6BW7 9/- 1002 12/- / - EL84 

L 

3136 4/-604 2/81001 7/- EL85 
3Q4 8/86031 12/- 10F1 14/- BRAND E1.86 
3Q50T 8166CB6 5/-10F3 8/- VALVES E3Go 
384 5/- 6CD6GA 10F9 10/- I:LL821 
3V7 5/6 17/- 10018 9/- 
4-125A1601- 6C116 8/- lOLl 7/6 
4-250A 220/- 602,6 9/- 1oLD11 10/- 
4THA 10/- 6CW4 12/- 10613 12/6 
51140Y 9/- 6094 15/- 101.14 12/6 
5T4 8/- 6EA8 8/- 12AH7 5/- 
5040 5/- 6FG 8/- 12AH8 11/- 
5174GB 8/8 6F7 5/- 12AL5 1/- 
5V40 8/6 6080 8/- 12AT6 5/- 
5Y3GT 5/- 6011 6/- 12AT7 4/- 
513 6/. 61,13 8/8 12AU6 8/- 
6140T 8/- 6F17 6/- 12AU7 5/- 
8/30L2 10/- 6F23 9/6 12AX7 6/- 
6A8 8/- 6024 11/- 1213A6 8/- 
6A114 6/6 6F25 11/-1213E6 51- 
BAGS 2/6 6028 10/- 12BH7 8/- 
6.4107 6/-6033 6/- 12170T 7/6 
ALM 10/-6J4 9/. 1.21170T 7/- 

301.1, 13/- 
30612 10 /- 
30619 14/- 
30611 11/6 
3061413 11/- 
30PL14 12/6 
35A5 11/- 
35L6GT 7/- 
35W4 5/- 
35Z4ß 4/- 
35Z5GT 6/- 
BOAS 12/- 
50B5 7/- 
b001 6/8 
SOCD6G25 /- 
b0L6GT 6/6 
86A2 8/6 

A'/.41 6/6 
CBL1 15/- 
CL33 9/- 
CY31 8/8 
DAC32 7/- 
DAF91 4/6 
DAF92 e/- 
DAF96 8/- 
DF6R 8/- 
DF91 3/- 
0096 8/- 
DK91 5/- 
DK92 7/6 
DK96 7/6 
01,66 12/- 
DL68 10/- 
DL69 12/6 
DL96 6/6 

150(.411 9/- l'M31 
£0084 6/6 11434 
E0085 8/8 EM811 

F.CC88 10/- 1;5181 
00080 7/6 EM84 

EM85 10E82 7/8 
ECF86 101- 
101121 10/- 
ECH35 13/- 
ECH42 8/- 
101381 8/- 
101480 8/8 
ECL82 7/8 
ECL83 9/- 
101486 8/8 
EF36 4/6 
EF37A 8/- 
EF39 5/- 

EM87 
EN31 
EN32 
EY61 
EY81 
EY83 
EY86 
EZ80 
E5l.81 
G132 
G7.34 
KT86 

9/- 1:1,8 20/-'1I2l 32/- TRANSISTORS 
7/6 N 7 15/- T'I'^2 32/-120004 10/- 
O/- 251-I 11/-1gFlI4 9/- 
8/- 1'71 24/-1 ini 11/- M1' 8/8 

0 1 . 2 121- 12I6 A1+116 8/- 
10/-11HPn11 10/- 13/-AP117 î/8 

14/- AF118 17/6 
7/- I 12/-GI:T114 5/6 

GE1'1 15 7/- 
GET116 15/- 
GET573 20/- 
GET87.5 9/- 
GET88012/8 
JTX4A 6/- 
JTX4B e/- 
MAT101 8/6 
MAT121 8/6 
T1166 8/- 

61- Pt'8O 12/-1( "' 
7- 

PC88 12/-, 111 :0 

4/9 

10 /- 
5/- 

5/- 
10/- 
10/- 
17/8 

8/- 

S/8 
5/- 

7/8 
22/- 

6/- 

9/6 
6/6 
7/6 

9/- 

10 /- 
10 /- 

8/- 
9/6 

5/6 
4/8 

10 /- 
10/- 
15/- 

PC97 9/- 
l'UC84 6/6 
P0085 7/- 
60088 12/- 
PCC89 11/- 
600189 10/- 
PCF811 7/- 
PCFB5 7/6 
PCF84 8/- 
P01+86 9/- 

C411 , 7/- 
U.vu 1 18/- 
04020 7/6 
UABC80 8/- 
II41'42 5/- 
0191141 7/- 
1: BC81 7/- 
U111,80 6/6 
UBF89 W- 
1113021 11/- 

PC680110/- 1112084 9/- 
PC6802 10/- 00085 7/- 
P011806 13/- 110680 9/8 

1;01121 8/6 
I701142 e/- 
001181 7/- 
UCL82 8/- 
11UL83 10/- 

PCL81 9/- 
PCLBS 7/- 
PCL83 8/3 
PCL84 8/- 
PCL85 9/- 
PC L86 9/-U1'41 
PL3G 10/- U F42 
PL38 16/- U l'811 
P 181 7/- UF85 
PL82 8/- UF8ri 
PL83 6/6 U 1109 
PL84 6/6 UL41 
PI.500 15/- UL84 
PY31 7/- 1:3180 
PY33 9/- 0 14 10 
0Y81 8/- UY1N 
PY82 6/- UY21 
PY83 8/- 0041 
PY88 8/6 UY85 
PTO() 8/8 W81M 
QQV03-10 X65 

X60 
TH41 10/- X79 
TT15 35/- 1759 

0016 40/- 
0024 22/6 
OC-1i 8/- 
0028 17/8 
0029 17/8 
0035 15/8 
0036 15/- 
004'2 
0044 
0045 
0070 
0071 
0072 
0073 
0075 
0076 
0077 

SI- 
6/- 
8/- 
5/- 
5/- 
8/- 

11/- 
8/- 
el- 
8/- 

OCIO 7/- 
00780 7/- 
0061 7/- 
008113 7/- 
0083 8/- 
00139 12/- 
00140 19/6 
00170 8/- 
00171 9/- 
00200 10/6 
00201 20/- 
00202 15/- 
00203 14/- 
00204 20/- 
00205 22/6 
00206 22/6 
28004 10/- 

SEMICONDUCTOR RECTIFIERS 
8J10.2A 7/- 18004 7/- 0005812/6 
BY7.I3 10/- BY100 7/- BYZ10 7/6 
DD0006 6/6 OA211 9/8 OA210 6/6 

7 /61Z1`,N11ER DIODES 
0/- OAZ10.2 6/- OAZ2115 /6 
6/6 
7/- 

10/- 
6/- 

6/6 
7/- 
8/- 

10/- 
8/- 
8/- 
5/8 

5/8 
8/- 

20/- 
22/- 

OAZ203 7/- 0AZ2127/8 
OAZ204 6/8 OAZ2136/6 
OAZ05 8/- K844B 8/- 
042208 6/- 18.2 6/6 
OA'L210 6/- V14425 6/6 

VR47b 8/6 
VR575 6/6 
VR7B 6/6 
VR9B 6/6 
VR10A 8J- 

POWER UNITS TYPE 234 
Mains powered (230V a.c.) 19in. Rack 
mounted fully fused power supply unit 
providing fully smoothed H.T. of 180 to 
270V at 80 mA and L.T. of 6.3v a.e. at 
4 amps. Ftted with panel lamp, on -off 
switch, socket for connection of an 
external moving iron meter for reading 
input and output volte depending on 
the position of a key switch. 
Second hand, In perfect order, 28.10.0. 

A complete basic guide - 
BEGINNER'S 
TO COLOUR 
TELEVISION 

GUIDE 
by 

Terence L. Squires 
A.M.Brit.I.R.E. 

Explains fully how the signals are created 
in the television studios, how they are trans- 

mitted and the tech- 
niques used to re- 

ceive and display 
them. 

128 

pages 
58 

diagrams 

Covers: Historical 
Outline - The 
Colour Signal - 

The Chrominance 
Signal Colour 
Transmission - Re- 

ceiving the Colour Sig- 
nal - Domestic Aerial 
Systems - The Re- 
ceiver Block Diagram 

The SECAM Receiver 
etc. 

Only 15s. from all 
Booksellers , or in 
case of difficulty, I6s. by 

post from George Newnes 
Ltd., Tower House, South- 
ampton Street, London, 
W.C.2 NEWNES 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five jack sock- 
et Inputs, four 
with separate 
mixing volume 
controls and. 
one input "straight 
through". All 
inputs are of 
very high sensi- 
tivity only 10 
mllivolts input 
is required for 
full output. 
raking them 

J 
suitable for all 
types of guitars 
and 

m 
- 

phones, Sep- 
arate Bass and 
Treble controls, 
giving a wide 
range of lift 

and cut. Separatr master gain control. Tremolo speed and depth controls. 
Jack socket for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers. Valves used in the 30 watt and 50 watt amplifier 10083, 10083, 
1134, 1134, 0334. In the 15 watt amplifier EtX'83, E0083, EL84, 1L84, 
EZ81. An extra valve ECC83 is used in the tremolo circuit. The chassis 
is complete with baseplate and is solidly made of 18 gauge steel, finished 
Silver grey hammer. Size 12 X 8 X 6/ inches high. 
PRICES 
50 watt with tremolo 220.10.0 
50 watt less tremolo 819.10.0 
30 watt with tremolo 215.10.0 
30 watt less tremolo 214.10.0 
15 watt with tremolo 012.10.0 
15 watt less tremolo 211.10.0 

Add carriage 10 /- any amplifier. Send for free descriptive leaOeL 

CREDIT TERMS ARRANGED 

STROUD AUDIO 
PAGANHILL LANE, STROUD, GLOS. etroud 783 
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PRACTICAL 
WIRELESS blueprints 

MOST of these blueprints are drawn full -size and although the issues containing descriptidns of 
these sets are now out of print, constructional details are available free with each blueprint 

except for those marked thus ( *). 
Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS RECEIVERS 
The Strand Amplifier ... 
The PW Signal Generator 
The Savoy VHF Tuner ... ... ... 
The Mayfair Pre -amplifier ... } 
The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner J 
The PW Troubadour ... 
The PW Everest Tuner 
The PW Britannic Two 
The PW Mercury Six ... 
The PW Regency ... 
The PW International Short Wave Two} 
Beginner's Short Wave Two ... 
S.W. Listener's Guide ... ... 
Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data... 

...} 

... 

:::} 
P.W. "Sixteen" Multirange Meter } Test Meter Applications Chart ... 
The Celeste 7- transistor Portable Radio} 
The Spinette Record Player ... 
The P.W. 35 -watt Guitar Amplifier ... 
Transistor Radio Mains Unit ... 

...} 7 MO Transceiver ... 

* 

sr- 

51- 

5f- 

716 

6f- 

Sf- 

f- 

S f- 

5f- 

5f- 

Sf- 

5 f- 

5 f- 

5 f- 

The The Tutor * 

The Citizen * 

Dual -Wave Crystal Diode 
Modern One -valver 
All -dry Three ... ... 
Modern Two -valver 
A.C. Band -pass Three ... 
A.C. Coronet -4 

A.C. /D.C. Coronet ... 
The PW Pocket Superhet 

MISCELLANEOUS 

The PW 3 -speed Autogram ... 
The PW Monophonic Electric Organ 
The PT Band Ill TV converter 
The Mini -amp * 

The PT Olympic * 
The PT Multimeter * ... 

31- 

51- 

PW95 216 

PW96 216 

PW97 316 

PW98 316 

PW99 4f. 

PW I00 4f- 
PWIOI 4f- 

5f. 

81- 

81- 

116 

5,- 

716 

5f- 

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are 
we able to supply service sheets for commercial radio, TV or audio equipment. 

QUERY SERVICE 
The P.W. Query Service is designed primarily to 
answer queries on articles published in the magazine 
and to deal with problems which cannot easily be 
solved by reference to standard text books. In order 
to prevent unnecessary disappointment, prospective 
users of the service should note that: 

(a) We cannot undertake to design equipment or 
to supply wiring diagrams or circuits, to individual 
requirements. 

(b) We cannot 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 6th MAY, 1965 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, MAY, 1965 

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House. Southampton Street. London. W.C.2, and printed in England by WATMOUGHS LIMITED, Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A /sia) 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 £1.9.0. 
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ALL TRANSISTOR DESIGNS 
FULL AFTERSALES SERVICE AND GUARANTEE 

DETAILED 
LEAFLET 
OF ANY 
MODEL ON 
REQUEST 

MONO or STEREO 

l 

PUSH -BUTTON PORTABLE 
SUPERHET RADIO to BUILD 

10 WATT POWER * 6 TRANSISTOR AMPLIFIER 
(20 watts peak output) I * PUSH -PULL OUTPUT 

UP TO I WATT 
* 3 ohm Version * PRINTED CIRCUIT 

Y). (I) L5.10.07,;!* MW /LW TUNING 
* SIZE 10 x 7 x 31in. 

,, 

* 12 15 ohm 1* ALL PARTS AVAILABLE 
Version (2) SEPARATELY 

* EASY TO BUILD 

Total Cost £7. 19.6 P.P. 3 6 

to Build (Batteries 6r- extra) 

£5.19.6 
P.P. 2 6 

MAINS UNITS 5916 to power one amplifier. or-6916 to power 
two (state 3 or 15 ohm Versions). 

MONO FULL FUNCTION PREAMPLIFIER (3) 
_ _ 

- 
I }mV Sensitivity with 
8 input positions. Low - noise, high quality and 
sensitivity. Gives 10 
watts with one power 
amplifier or 20 watts 
with two amplifiers. 
Size 9 x 2} x tin. 

PRICE £5.10.0 P.P. 2 - (Da k brown with Gold front 
panel, 816). 

(Also Multi -Input Preamp as previousl) advertised. 
P.P. 1 6) 

ER VOInMf 

TWO WAVEBAND 
SUPERHET CAR RADIO 

* PRE -ASSEMBLED UNITS * 6 TRANSISTORS * PUSH -PULL OUTPUT * SIZE 7 x 4 x tin. * FITS ANY CAR * UNITS SOLD 
SEPARATELY Total Cost £8.19.6 P.P. 

to Build 3 6 

7 x 4 inch SPEAKER and BAFFLE with Car Fixing Kit, 201 -. 

3- section Chromed Car Aerial, I916. 

651 -, I Also NEWMATIC 'ROUTEMASTER' MW LW CAR 
RADIO with 3 watts output. Built, tested, ready to use, 

wi -h Speaker, etc, E12.19.6. 

w 

STEREO PREAMPLIFIERS (5) 
TRANSISTOR STEREO HI-FI IO0O -- 

TURF : 

Two channel version of 
above for Mono Stereo. 
to power two 10 watt 
amplifiers. Size 9 x 3 

x éin. 

PRICE £I0.19.6 
P.P 3 6. 

(Front Panel 12161. 

TWO WAVEBAND POCKET 
SUPERHET 
RADIO to Build 

* 6 TRANSISTORS 
I * MW/LW TUNING 

* PRINTED CIRCUIT 
SPEAKER PUSH -PULL OUTPUT 

x * CABINET SIZE 5 3 x 

Above units are PRE -BUILT and TESTED. Items (3) or (4) can * ALL PARTS SOLD SEPARATELY 

oe used with one or two amplifiers -Items (I) or (2), with a Total Cost 85 P.P. 2 - 

mains unit. For Stereo Item (5) with two of (I) or (2) plus to Build (Battery 216, Phone 5l -) 

mains unit. 

VHF FM TUNER to BUILD 
VHF TRANSISTOR TUNER' *FULL TUNING 87105 Mcs 

* PRE -ASSEMBLED UNITS * 5 TRANSISTOR, 4 

* 6 TRANSISTORS DIODES * 88 to 108 Mc s. 1* AVC, AFC * 100mV, 100k ohm output * OUTPUT UP TO I VOLT 

TOTAL £ 12.1 7.6 1* 9 VOLT, 9mA. 
COST I 

* CABINET SIZE, 
3 }x2=, x4in. * ALL PARTS SOLD 
SEPARATELY 

Total Cost £6.19.6 P.P. 2 6 

to Build (Complete with front panel) 
CABINET ASSEMBLY 201- EXTRA 

Units available separately. 

CALL FOR DEMONSTRATION 
FOR ALL OUR TRANSISTORISED UNITS. 

HENRY'S RADIO LTD. 
303 EDGWARE RD., LONDON W2 

PADdington 1008 9 

Open Mon. to Sot. 9 -6. Thurs. I p.m. 
Open all day Saturday 

90 Pages 
Latest fully detailed 
and illustrated com- 
ponents and equip- 
ment catalogue. 

Price 2/6 pt 
paiosd. 

LET US QUOTE FOR COMPONENTS 
FOR YOUR CIRCUIT 

4 watt and I2 watt 
Package AMPLIFIERS 
* 6- TRANSISTOR DESIGNS, output to 3 

ohm SPEAKER. 6mV into Ik ohm. I} watt 
9 to 12 volts. 4 watt 12 18 volts. 
SIZES: 2; x 2 x 

4-watt 79/6 P.P. 1 =, watt 65 P.P. 

Built / 116 Built 16 
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